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AP101T: Basics of Python Programming for Pharmaceutical Sciences (Theory)

| G Code | Canse Tidle Course Type
BPloIT | Dasics of Python T’mgr:mmhn{:'lﬁ Pharmareutical Sciences Core |
l_ - — .- n.nlﬁ_ | ——
| Credie Houis Ter Week (L-T-17) Max.
L T P Hmirn
2 = 2 - SR
| Maximum Marks -l ESE
50 20 30
Course Objectives:
The objectives of this course are i
1. Introduce e fundumentals of Python programming for pharmacentical sclences.
2. Develop basic programming SKALS using conol smucres, fosctions, and data

snEuires.

3, Provide knowledie af data hawdiing technig

&, Familinrize studenits with data aisalysis twols

dlatasels.

8. Enable sudents to visualize and interpret pharmaceutical data

Course Learning Outcomes (CLO):

wes for serscimed datiset management.
gich 23 NumPy and Pandas for healihcarr

CLO ‘ Upon successful completinn of this course, the students will be abl to:

Lypes,

2 Analyze program logic psing control girurtiores and fmctions.

CLO1 Explain the lundamentals of Python progamming, mcluding varjabies, data
t ETLOrs, arl ihraries.

i

Analyee pharmaceatical dalasets using Python librures.

organize, maiipuilate, and retrieve data using data stuctires and file handling peclilques,

CLO4
CLO5 Visualize il'i;_]_i_l'_llﬂT_ElE_hﬂm‘liﬁ_!’!.lﬂEﬂ_. datd using raphical tools,

|
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Detailed Syllabus

Topics

Introduction to Pyihon programming

¢ Installing Pytwm amed an Integrated . Develnpment Emviroomens (H2E)
| hupyter Notehook, FyChann, VS Code etc |, Advantages of 1IEs over

| text eolmrs.
| # Python varlables and dats types {integers, floats, serngs,

booleans), Type casring and basic operators (anthuoetic, congrsison,
| logical), Inpul sod oot speratinms

P ol
Lecriiiss

b Holrs

il

IP Fiashe -|||-i;r|=£_|:|-|:p:u_uﬂus. and mwnipulation technigees. inreduction W

stuncland librarbes and thind-party libranies, installiog am! uninstalling f-
Nsrarkes.
Control Structures & Functions

o Conditienal statempents (if, {-edss, (-elif-else), nested coxbtions.
Loops (for oop, whibe loog)
Break and continge stalpments

Definieg and calling functions, pessing arguments and retuming val-
L=,

¢ Writing modular programs for simple pharmacputical
# applications- dosage caleulation and BMI caloulaticn.

m

B lairs

Data Structores & File Handling
* Lists, uples, and dictlonarkes.

» uchexing and slicing lists, hasic operations oo lists aisl dictionarles,
string manipabation echngues,

» Imroduction fo NumPy arrays, basic operations using NumPy (array
creatinn, arithmetic opernilods).

o Heading and writing CS5Y files.

& [Fideraanding seructured bealthcare datasets

o Imparting small phasnaceutical datases and performing basic data ac-
cess and manipulation tasks.

i liviars
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| Data Handling with Pandas

e litrodmetion to Pandas Hbry

Bs Pandas Series am] DataFranne sirocires

| « Reading CSV and Excel filesPE soaty dataseis and ADR reports

v o Inspocting daussets using finctions. such as heard(), i}, infol), and
describe(}

(Yata choanimg teclaibipues and hondling missing values.

+ Filtecing and selecting daes based on conditinns.

o Groaping dat and pedvrming aggregation TRTIETI

Duata Viswalization with Matplatdib

| = [niroduction o Matplotib.

o Creating line plots, listograms, scamer plois, and box plots,

s Labeling axes, tiles, and legmmds.

W o Croae plots and visualize phamsaceulics] datasets - Comee iR ion- o
corves for o and 1V adminisication, ADR reporting rates pormas

drugs, dissolution proflies.
» Scientific meerpretation of plots

i Heurs

G 1Tunirs

Recommended References (Preferabiy Latest Editions):

Fogus, 2ud sl Hoboken: Wiley.

matethekonpgstulf oy

| A

Datsets for Fducation and Resvarcihc

{heplthcare records), govemment agencies (healthdata, gov, WHO,
hspsiwwwdiagoyindand clinical trlal  pegisivies
(hotps: et mie. nd hpeclinicalals. gowh. Always wse dote responsibly.

———

L. ‘Weiss, C.0,, 2017, Seientific Computing for Chemists with Python, Avallable st

It iweigsphatles pithub in/SclConminChenisisinosebooks e on/intro il
2. Perkovie, L., 2015, Introduction to Compating Usimg Pyohor: An Application fevelopmend
3, Sweigart, A., 2005. Autoimote the Goring Stuff with Pythan. 3nd ed, Available at! litps:Sa
WiSchools, n.d, Python Tiorial, Avafable at herps:fwoenyw schools con/pyhon

Meatoss and stodents can sccess healthear datasets from sources aich zs Kagyle

i -
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BPLOZT: General Pharmacy (Theory)

Coise Code | oarse Title Coorse Typet
B JE.E I~ General Pharmacy ['l;enr_ﬂ_ i o Core
e Hiuars I'cr'l-'l'iaei_[T.-T-:l-‘b i T
L . ™
3 i | - i 45
Wxmum Marks SE | ESE
75 ] i
Cowrse Objectives:

Course Learning Outcomes (CLO):

The ohjectives of this course ane o

L Povide knowbedge about evalution and development of Pharmacy poofesshon o lodia and
the mrowt of the Pharmaceutical Industriss over the years

2. Provide understanding of different Types of plarmacopoeias and other aifictal
books in matmainiog the standands of medicines.

1, Provide bmowledge aboul the hasic pharmacevncal  cabioulatiois med i ifis-
pensing and compounhing.

4, Upderstand the role of active pharmaceurical igredicnts and pharmaceutical reciplents in

dinig formulations
5 lnpart basic kacwledge sbout formulbation and prepamtion ol Varions solid, Houid
antl semisolil dosage forns

ﬂl_.ﬂ‘—[ Hmmﬂﬂmhﬁniﬁm&tﬂuﬂhwﬂhiﬂtm

CLO1 il the Heseey and evohsion of te pharmacy profession, inchutling pharmacopelil
ractices and prescripinn tandiing, . )

CLO 2 Perform acourate pharmaceutical calculations requbred in the formulatiin snd prepacation of
arious types of dosage lonms.

CLO 3 [Explain the properies and fuetions of active pharmacewtical ingredients (ARls) and excipienis
and dirmonstrate the methods of preparation af sl dosage fnrms,

P

LA Lliw:r:w e formlation prnciples of Tinqueie Orsange formmes by analyzing the role of APs and

ciphents imatved B
CLD 5 Compare v evaliae he fonpulation of semlalid dosags Torms hased on the characletistics of
Ir".F'I'i,ﬂﬂFlmm.. ani] preparation methods, |
- L e — e — ,—i’_ e

| _— e —

.
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Dretniled Syllotas:

Tepics

History of the Prtession of Phanndcy in India: In relation 1o pharmacy sdica-
tiom, pharmacenscal industries and organizations - evolueon, development and
milestones

Seope of the Phanmacy Profession: Role and responsibilities of phurmacis=s in
retailcommunity pharmacy, hospital and clinical pharmacy, and indusirlal phat-
mncy inchudingg resvarcl and developmanl.

Pharmacopoeias: Intoduction m 1P, BY, USF, BPG, lisrernational Phanma-
ropoeia, other pharmacopoetas and the Matlonil Formulary of Indis; stocture
and rontent of the Indian Phanmacopoeis; study of one model [¥ monograph,
Intodaction 1o Prescription: Sinciure and formatparns of prescription, lsn-
diing of prescriptions, Latin trmmiinology relsied bo prescriptions.

Introdhictioi o Pharmaceutical Caloalations and Dosage Forms

Meiric system of welghts and meassires; caleulations based on alligadon, proo
spirit, isotonic solutions, dilute solutians {percentage and ratio) apd gecmeine
Atltion; seientific nolation of usits and measures.

Posalogy: Definition and dose calculmion based on age, body weight and Biody
surface ared.

Introduction o Disage Forms: Routes of administragion and classification of
dosage forms.

Iniroduction mﬁruwu Fhumlm:l.'ml.ral Ingredients and Exciplents: Delinition,

5l

4 haurs

Pawders: Classification, sdvaninges and disadvantages; dusting powders, effer-
vescenl powders, efflorescent powders, hygroscopic powders and eitectic mix-
tures; introckictlan 1o excipients and methods of preparation.

Tablers: Definition, types of mhlets inchading moulded tablees and pills with ex-
amples; advantages and disadvaniages, inrochiction to excipients anil methods
of preparation

Capsitles: Definition, types of capsules, advanages and disadvantages, capsile

slzes; introckuction 1o excipients and methods of proparation.

4 hours

,__p..-' Date:- | L] a1]as2 e
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| Recommended References (Preferably Lavest Editions):

Monophasic and Biphasic Liguids

o Tor iniwermnel e - stoimiathe waters, synups, slixios and lnows (definiton and
pru-:j.qr.ﬂ!luu_:l.

o Trar external nse and body cavitien — liniments, Iotions, oo paiats, apphica-
tions, gargles, mouthwashes, enemas, eye drojs, ear drops, nasal dmgs ard Tine-
pires with examples.

o Smady of official prepamtions- Tninsducton o eaciplens md methods ol prejs-
ration.

«  Sispensions- Delinition and types (Hocoibated and deflocoulaed), advaitages
and disacdvantages, formulation exciplents and geyesal mestinds of preparation

s  Emmubsions- Dellnitlon and ypes, emulsifyiog agems, tests for identification of

f hinars

types of emuilsions, formulstion excipbents and generl methods ol preguration. 4
Semiisalid Dosage Forms

«  Definitions, classification, advantaes and disadvansages, alniment bases and
pther excipients used in semisolid dosage [orms; general methods of preparm-
tion ef clonments, pastes, creams and gl & honrs

=  Suppasitores / Pessaries: Definktion, types of suppositories, advaniages ad
disadvantages, fonmilatian excipients used in suppositorles, properiie al kWiral
suppository bases, (ypes of supposilory hases, displecement value and general

51.untm¢,§_d{;iinnnr | ture of the VC | e |

upetiod of preparntisa.

Ansel, HC,, Allen, LV, and Popovich, N.G,, Pharmocouticdl Dosage Forms amd Divwg e
Iivery Systems, Lippincort Williars 8 Wilkins, New Delhi.

2. Caner, 5.1, Cooper and Gimn'’s [ispensing for Pharmoceutio Sudents. CRS Poldishers, New
Dhedhi

3. lndian Phanmacoporia Commission, Trctipen Pharmocopoein, Ghazlabad.

& Indlan Pharmacopoeia Commissian, Mational Farmulary of Indla. Ghariabad, India

5. Biritish Phirmacopoeia Commission, Brirish Pharmacapesia. Loodon.

f Unpited States Pharmacopeial Convention, United  Stines Pharmocopeiy  (USP-NF),
Rockville, Maryland, USA

2 Lichman, L. Lisberman, H.A. and Kankg, 1L, The Theory omd Pracice of st il
Phormacy. Lea 8 Felbiger, Unbversity of Michigan.

A Gemnaro, AR, Remington: The Science and Proctice of Pharmacy. Lippincott Willlams R
Wilkins, Wew Dedhi.

8, Rawlins, F.A_, Bentley's Texthook of Pharmaceutics, Exsevier Health Sciences, UsA,

10, Nigloud, F. and Mart-Mestres, G, Phormwceutieal Emulsions and Suspengions. Marcel
Dekkef !.I.H.'.I New York. A

l - Liypa
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BP103T: Healthcare Psychology and Communication Skills (Theory)

Cogirse (e ' “Cowrse Tille Course Type
il
RFLOIT Healthearn: hy:ﬂ!lﬂﬁl::ndq IMFTTINTIY il i
L ; i ]
Crwlif e {9) Max. Hours
L 1 | 3
= | ] "_ __‘l_ = | 15
I —
Maxirmam Miurks SE ESE
-3 —_— - T === 1] |
Course Objectives:

The ohjectives al this cousse are D)

1. Introdisce tho fundamestal concepts and branches of psychology relevant ko Freailtlacare,

2. Help swdents updersiand human behavior, develogment, iWWE‘E ko

" Hllaess X ' 9

1, Develop awarcness of common psychological disorders and coping mechastsms in
healibcane cantexts.

4. Equip students with effeciive health communication skills for clinical and commumity So1-
Hings.

5 Promole professlonal  Interaction with patients, coregivers, amd healthcare (mams
through ethical and empathetic communicatdon,

Course Learning Outcomes (CLOY:

CLO Upon successful completian al this caurse, the stidents will be able o
CLD 1 [Explain the fundamental concepss of psychology and their relevance n hestlilacare seetings.

102 e stiges of human development, persinality traits, and hehavioral reiponses associatid
ith ilkness and recovery.

ll':l..l}fl oty Sfiecive Cotmmiaton midels ai fechmigues i dinical and interdisciplinary healibcare
Hos.

C1.60 4 Demonsirate profrssianal comununication sidlls including active listeniig, empathetic iferaction,
d accurate clinical docusmeniation,

CLOS E yee peyrhobogical and behavioml intervertions tht promate meritad health, treatmesd

Yolume;- -7

Srgnature of I]_:Ll't:lqﬂnr

e ——
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adberener, and migma reduerlon

Detaited Syllobus:

Topies

Mo, of

Tntracuction to Psychelogy in Healthcane

develapmental psycholugy. Sensation, perception, and attention In clinical

change, Emoton wod mothation: theorles and implications 1o bealth
COmEERs.

Definition, =wope, and relevance of psychelogy Iy bealth sciences. Daanches |
ol peychiology with healthcare celevance: clinical, health, behavioural, and |

asacasment. Leaming and wemwory: reinforcement in health behavioor

1 houirs

Developmenial and Brhavioural Paychology

Human developmental stages and healthcare nesds. Personality theores and
patient interaction styles. Psychalogical lactors affecting lllness perception
and recovery. Common psychological disorders in healthoare: ansiety,
depression, and somatization. Coping strategles, resilience, anrd atress
management technigues

A

1 hours

flnndaliﬁtll-ﬂ Healili Commnmnication

commambcation: ipderperaonal, group, mass, and elehealth commmication.
Barriers to elfective communication in clinical setbngs. Active listening,
questioning techniques, aned empathy. Culturally appropriste and inclusive
CORIEL Ly A

Elements and models of communication in healthcase, Types of

A honrs

| Professional Communication in Healtheare Settings

Communication with patients, caregivers, and interdisciplinary teams.
ivering difficult neves and handling, emotionally charged siiuations. Legal
ot ethical issoes In health commnieation (confidentiality, consent).
rifing patient records, reparts, and discharge sammaries. Use ol iechnology
digital commupication tooks in healthcare services.

3 lyonars

-
-l

4 -
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| Mealih beliel models and lness bebaviour. Psychosamatic flnesses and the

I1r||.1|¢l body connection, Behaviour change theonies (eg, CBT, TIM) W 340,00
| treatinent adherence. Psycholigical first aid and crisls eommmeation

| Mental hwalth promotion and stigina reduction througll commemicatian, |

Recommended References (Preferably Lotest Editions):

Feldman, R.5. Understanding Peychology. MoGrw. Hill Education, New York

Taylor, 5.1, Health Psyrbwlopy, McGraw-Hill Education, New York.

Hantie, 0., The Handbook of Communication Skills. Routledge, London

Nevid. 1.5.. Rathus, S.A. and Greene, B., Psychology aml the Challenges ol Lile; Adjast-

et aned Growth, Wiley, New York
Atkinsan, L. Alkinson, B.C., Smidy, EE., Bem, D, and Noke-Hoeksema, 5., lntroduc-

tion in Meychology. Wadswarth Pubilishing, Belmant.
Kumar, A, Communleation Skills for Health Professionals. Jaypee Broshers Modical Pubilishers,

Mew Diefhi.
Park. .. Park's Texthook of Preventive and Socisl Medicine. Banarsidas Bhanot Publishers,

Jabalpur,

—_— =

‘ | 3 P ‘.-__ ‘*nﬂ Y DBH‘:-J-J.JﬂjJ:._:: |
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BP104T: Human .ﬁ.nalm'n}-. Physiology and Pathophysiology | (Theory)

Uiinrse Cole Course Tile Conaru Thr
i =il Human Anatony, Physlalogy anid
BFIDET Pathaphysislogy 1 (Throry) Cart
Hours Per Wk (L-T-
orenis . = .H M. Hiurs
L ] I P
4 4 - ' - 7]
— L
blas i Marks -1 18 AR
_ 1040 W &0
Course Objectives:

Thie vhijectives of this course are 1o

1. Understand the stroctural arganieation of the human body from cells o systews,
2. Comprebend physiclogical functions of various body systems and the principles of

lmneasiasis

1 Learn the cellular basis of disease incinding injury, adapiation, and Inflammation.
4. Recoguiee common pathological conditions. related 10 skin, hones, jolnts, blond, car-

dipvascular system, and spoclal senses.

Wi

inechinnksas relevant to phammacy and therapealos

Course Learning Outcomes (CLOJ:

CLO

Upan successful completion of this conrse, ;iuﬂlﬂemwdﬂhr;h tw:

Establish the groundwork for clinical Interpretation ol symptoms antl disease

CLO | Fxplain the fundamensal concepis of [luman Auatomy, Physiclogy and Pathophypsiology.

CLO 2 Explain the gross mamhology, structure and functinns of varlous organs of e nman body.

CLO3

I ————C

Linderstan! the erlology and pathigenesis of diseasesdisnnders amncinted with butegumentary
Eystiem, pedpheral nervous qﬂtum anil cardiovascular syaem

04 Um.!:m.ou the basic

CGE t-l.l:Eﬂ‘Il.[_'.l' and dificrentiate i varins fissues and organs of ditferent systess of human hody.

| /%

!.-Iguuturg o the l-'ij:-'m-r

. |__. -
i, Pl N

ﬂa

|
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Deteiled Syllabus;
Tupics Mo af

Lrritires

introduction to hman body

Cellular at! tissue level of mganization. Defividon and scope ol anasomy,
physiology and pathophysielopy. Levels of struclural omganization and body
yarems, hasko lile processes, homeostisis hasic anatomical terminningies,

et anid (isetions of cell, ramport somss cell mendieane, cell division, cell
unetions, General principles of cell communication, fonus of inmcelula

i~

a) Contact-dependent, 1) Paracrine, £} Synaptic, d) Endocrine Classification of

: : 12 hsurs
kssues, structure, loration and functions of epithelial, musculas dod nervaus ind
nmneciive Lssies

asic principles of cell injuiy and adaptation

‘amponents aret iypes of feedback systems, eauses of cellular injury,
athogenesis (el membrane damage, mitochondrial damage, ribosome daasage

and nuclear darnage), morphology of cell injury - adsptive changes (atrophy,
vpertrophy, hyperplasia, metaplasta, dysplasia), cetl swelling, intra cedlidar
coumislation and cell death.

yefiniticns of commaonly used rebevans medical terminoogies.

tlgﬁmrid-i:rjr system and wound healing
&hracture and functions of skin. Skin disorders; Patirlasis and dermsatitis and
thophystology of Legrosy. Basic principles ol wound healing.

letal system and joints

ivisions of seletn) system, types of hones, salient feasures and funclions of

s of axial and appendicular skeletal system. Ongaiizsiion of skeletal muscle) 19 hours
hyslology of muscle contraction, pewromuscilar  juactian.  Structural  and

ctional classification of joinis
iseases of bhones and joints
athophiysinlegy of thoumasoid arhritis, osteoporosis and gout,

e —— s e —
: _.‘_MT . . Date:- o1l 3 L
| i ; ‘ nﬁ"f'-!"""' | | 1Jloq] 28
tuire all e VO Volume:- 7
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Pm].:- [nlds, hlood and lymphatic sysiem
:'II.-rul}' fluids, consposifion and funciions - o hiboad, hemopobesis, lommation il
haemoplobin, mechavisms of coagulation, hlood grouping. Rh factors ai
ransfusion, Lymiphathc organs and tissoes, Iymphatic vessels, lymph formation,)
culation and imctons of iymphatic system
sic mechanism of inflammation and repair
12 hipurs
Indroduction, cliasfication and pathophysiology of inllammation, medlaiors of
inflammation
Hacmatobogical diseases
athophysiology of iron deficiency, inrgaloblastic anaemia (Vit B12 antg {olic
iel), seckle cell amaemia, Thalassemii, hereditary acquired amaemia and
hzemophilia.
ripheral nervous sysiem - =—
Jassification ol perphersl oenvous system:  stucture  snd fungiions uli
mpathetic and parasympathedic pervois system. Origin and functions il spina
il crantal nerves,
pecial senses 12 howrs
wrture and functivns of eye, ear, nose and twague. Pathophysiology of special
disonders- glaucoma, cataract, myogka, olitis extema,
pdidhs meddia, vertign and anosmaa
Cardisvasoular system .
aromy of leart, blood circulation, blood vessels, structure anid functions of
riery, vein and capillaries, elements of canduction sysiem of heart aud heartheat,
regulation by autonomic nervous system, canliac oulput, cardiac cyele] 12 heurs
egulation of biood pressure, pulse, elechncandiogram.
iﬂinmph_-.mlulngy of hypenension, cardlac arrhythmias, congestive heart [allure,
jschomle beart disease (anging, myocardial infarction, athemsclerosis and
nranary anery diseas:),

r ‘l. E'#ﬂ:h'r Dater- 13 o) 2026
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ecommended References (Preferably Lo Editiors)

L, Sembulimgam, K. and Sembulingam, P, Esentfals of Medicol Physiology. Tayper Rioth
ers Medical Pulilisdws, BMes Delhi.

2. Guyton, AC. and Fiall, LK., Textbook of Medicol Physiology, Flsevier Saanders, Phila-
chelgilila, LISA,

4. Tortora, G and Grabowski, 5.R., Principles of Anotomy ond Physiciogy, ‘Wilky, Pal-
metto, GA, USA

4, Knar, V., Cotran, 125, and Robbins, 5L, Besic Poihology, WoR. Sainders Company, Phila-
defohla,

|

3 | 0 :

— o

. | | v* Lpon [ Dae- 1307 ) 226 |
; e . e
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APIOGT: Introduction o Pharmacognosy (Theory)

Lo Caoide Conarge Tite Course Type
] e e—— P ————— s —
BPOST Introduction in Pharmacegnosy (Theary) Care
T Hoiri Per Week (L-T-F)
e _ . Max. Hours
[ T P
3 3 i - 45
Maniniumns Marks, SE io ESE
75 BT 45

Course Ohjectives:

The objectives of this course are 0
1, Explain the origin, history, and classification of nutural drugs.
2. Understand cultivation and conscrvation methids foe medicinal plants.
3. Smdy quality control and evalustion aof crode drags.
i, Smdy pritnary and secondary membolites with their therapeutic relevante
& Introduce traditional syscems of medicine and phyto-therapeutic agemis.

Counrse Learning Outcomes (CLOY:
| Lo Upan suceesstul compledian of this course, the stindents will be able w:

i L N
(CLO r]m:rit-u: the historical develepment, classification, and scope of Pllanvacognosy.

CLO2 fExplain culfivition, processing, and Comservanon t-ntkmlqur-'inrillrﬁrrlrrhl plasis

CLO 3 pply quality evaluation methods o crode drogs Using ‘organoleptic, microscopic, and

rhemical parameters.
|

"ELD A identify primary aml secondary metabolites with thelr therapeveic relevance,

CLO Er{ncugnlzq traclinieial systems of meleckne anr conmenly used Wpﬂ-ﬁupmm apents.

‘ ﬂ X Date- 13 [01]202€
'y

atnire ol ithe Vi Volume:- 77 |
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Detailed Syllabus:

Fundamentals of Fharmacognosy
{a) Diefinition, history, present Stanis, scipe an] development of pharmacoyiosy.
() Sowrres of drggs: Pharis, anlmals, microbial, marine, minesl anel plant

lissue cullue
ic) Historical milestones in dmg discovery: Mloephiie, guindive, aspirin, war
tarin, penicillin, cephakoaporin, paxol amsd artemmisindn

macopoeia, Britsh Hiehal Fharmsacaposia, inftod States Phammaropeis -
Herbal Melickies and Dietary Supplaments, Aypirvedic Pharmacopoeia of In-
dla, Unani Phanmacopoeia of Indla and American Herbal Pharmacopoeia

bogheal and clemotaxonamic classibarion abon with theel merkts and Hemiea-
Haas :

() Introduction te different herbial / traditional pharmacopoeis: Indian Phar- |

i) (e} Oficial and nini-alficial; codified aned wien-cotlified drugs. Classiflication
of crade drugis: alphabetical, morphological, txonamical, cheemical, pharmaco-

16 haiirs

e —

uliivation,  collection and storage of midlicinal planis.

pplication of polyphoidy, mutiation and hybridisanon concepes with reference

Cultivation, Collection, Processing and Storage ol Drugs af Natural Origin
aethads of plant coltivation and Good Agricubmrnl and Collection Praciices
(WHO | GAP | GCP guideliies) for medicingl plants Faciors influencing |

ji5}

Ejm hormopos &nd their applications b cultivitken  of medicinal plants. # hours

ondary metabolites, Ex-sing and s conservation and sirategles for value
LAdition of medicinal plass, Rele of eco-pharmacognosy in susEnable

anservation of evlangesed medicinal plants such as fourki and chivata.

Quality Contral of Drugs of Natural Origin (WHO Guidelines)
Adilleration of drugs of natwral ongin. Evaluation of drupgs using
argancleptic, microscopic (qualitative and quantitative), physical, cheenical
and hiological metheeds, Fhysicochemical parlmEters: exiractive values,
mabsmre conlent, foreipn onganic maten, ash values, hitterness value,

m [oaming Index, haemolytic poteritial, swelling indey, viscomiy, ogptical B hours
rotation, refrctive index, acid value and sapenification vahie, DINA
hancoding |
l. | V3 . ‘ \ | Datei- 1y [g7] 2026
| i L & I * .
Signatvre ol the Direcior gtn:mlrt ol the ¥ \ Volume:- T

AT

—

|
|



» SHRI RAMSWAROOP

' MEMORIAL UNIYERSITY

Introduction io Metabolites of Plant Origin

| Definition and general properties of plant metabolites, Primary and secondary |

| metabolies soch @ catobypdrates, proteins,  lipids,  ablalobds, glycositles,

flavonolds, tammins, terpeasids, valarile ofls avd resins.

IV | Traditional Systems of Medicine Basic principles of meatmeom of diseases in | 12 hours
different systems of medicine incloding AYUSH aid TOM. Types of dosane

farmi |1 AYUSH medicioss Rolo of pharmacognosy in allopathy aned ' |

iaditional svetesns of medicine soch as AYUSH and TOM. |

Pyt dherapeiiic Agents |
Riological source, major constituents and oses ol the Tollowing classes ul drugs:
« Adaptogens and Immunamsidulaiors: Ashwagandha, Tulsk fumla
« Hepmuprotectives: Milk thistle, Koutki
« Cardiovascular drugs: Garlic, Arjuna
» Amifiabetics; Gymmema, Fenugreek
« Anti-inflammatory and analgesics: Turmeeic, Haswellin
« CNS drugs: Brahmi « Antimsicrobial and antivirals: Giloy, Neewim, Andrographis
+» Caastrodniestinal drogs: Psyllum
+ Diermatabostical apents: Aloe
« Dirugs 1sed In wotmen's healthc Chastebeny, Shasavar
» Regplratory drugs: Vasaka

— e —

7 himrs

Rl-l:nﬂrmumh_d Relerences | Preferably ht;raﬂh_Eum}r

1.Evans, W.C., Trease amd Eveis Pharmatognosy. 16th ed. London: W.H. Saunders & Co,, 2008

2. Tyler, V.E., Brachy, 1.-R. and Robbers, LE., Pharmucognasy. oih exl Philardelphla: Lisa B Fehlger,
| RK.

1. Willls, T.E., Textbook of Pharmacognosy, London: 1. 8 A. Chorchill | 1,

2. Warld Health Crrpandzation (2002) WHO eraditione] medicine stridegy 2002-2005. Geneva: World
Health (rganization

& Wortld Health Crgantzation {1998] Quality controf miethods for medicingl plant materfols. Geneva:
Wiorkd Health Organization.

. World Health Organization (2000) WITO guidelimes an good agriciltural and coflection pracifces
(GACP) fur medicingl planrs. Geneva: World Health Qrganization,

L —_—
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BP106T: Pharmacentical Inorganic and Analytical Chemistry (Theory)

Corsy Code Course Tite Course Type
~Pharmacentical Inosganic and Analytical
o
e Chemistry (Theory) e 1
Hourg Fer Weel (1 TF)
Cpesfil bl oo Houis
. | T ll P
;. E - | a5
— ! = l = —
Marimim Marks SE ESE
75 B i a5
Course Objectives:

The ubjectives of this course are 10

Understand te importance af ermors, doperities in phanmaceunicals
Compeebend the principles of buffor systeans.

Dievelop skills in performing and interpreting Hmit st wl ttriemetric pmalysis.

[ s

1|

mid
[f.uﬁa!n synthesis and analysis of inorganic compeunds/prodicts of pharmaceutical im
portance

Course Learning Outcomes (CLO):

Ernplasize the bmporiance of inorganic compoimnds and radiopharmaceaticals in Phar-

[ CLO Upon successiul completion of this course, the students will I;L_lhh o3

CLO | Jdentify sources and 1ypes of errors in pharmaceutical analysis, and impurities jroducts.

CLO 2 Apply concepts of acid-base chemistry, buffer systems wiih importance af electrokytes

CLO 3 Describe and differentiate varions analytical techniques whed b pharmaceutical analysis,

r.ncluﬂlng sirimelric methods, and their specific applications in quakity assessienl

(€10 4 Analyze the properties, mechanisims, and therapeutic wes of gastrointestinal agents,
radiopharmaceuticals, expectorants, antidtes, and oiher pharmaceutical compounik,
ustrating thelr roles in therapy and ssfety consbderations,

0 S [escribe T g ived ) xpeciorants, emetics, haemintics, paisan and aniidore and
stringenis

L' 2 PR il X5 oS

T, ] . e o Datex- 13| 7] 2
ﬁlﬂ',rln\-*ufl.lwﬂ'ilmlw %'m‘m" VG Volume:-
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Detailed Syllabs:
| Unit Tugics Niof |

M. Lectmiies |

Lintraduction to pharmacentical analysis

LilfFerent technicoes of snalvais, Methods of expressing strenpih of solatiom, Primeary and
econdary standasds with examples

Errors
| 7 haurs
Sowrres of errom, iypes ol s, methods of minliniziog erors, socemcy, precision and

sijinificant [lgures,
Impurrities
Definiion, types, contents and regulatory bmportance. Smuces aisd types of inpurities in

harmaceuticals, limil fess for chlorde, sulphate, iron, arsenic, lel, heavy metals, and
Fhecl Himaid test {or chloride and sulphare.

id-Base Chemistry and Buffer Svstems in Pharmacy

fhsitkon of acids, bases, bulfers, pH Scale and its significance, Boffer equation, calculation
pH for Bufter solution. Tsotonicity and its apphication i 1V Floids and Ophibalinke
nlutions,

I H hwirs

exira and intracellular electrobytes

I
uncticis ol najor physiological lons, Electrolytes weed in the replacement theropy: Sodinm

Chlorige*, Putasstum chlaride, Calciom chioride and Oral Hehydration Salt [ORS),
Physiological acid base habanes,

o* Ty Daies 13 [ o) 2028
bignﬂ&*-uﬁ’li l'-'irl.,'_:rlur qﬁnlm:’ln YL Volume:. 7
_Ill, = - = = —
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n

Teise titraiimns

sewsries ol acid base indicaiors, (hssilication of acid hase drations. Preparation. and
mndardization of titGnls wiz. hvdeochioc acicl and sodims hydooxkle, Theory imoived in

itrafions of strong, wesk, and very weal acids and bases, neomalizaton curves. Aszay of
gisrisai i liydnside.

an-arjuess frations

ypes of solvents used, acidimeiric and alkalimedric tirition valng non-agueous solvents.
Preparation and standardization of schlic and bastc ot Estimation of weakly acidic and
hasir substances using non-agquects drams, esumanon of Sodium benzoate.

Precipitation titrations and gravimetry

Principle and steps mvolved in gravimetric analysis, Mohe's metlsod, Volhand's, Muocdified
olliard's, Fajans method, Estimation of baram slphsie by grvimetry.

Caingilexameiric thiratans

alficathon, metad ion bulicaers, macking and denasking reagents, preparation aod

idardization of disedium EDTA. Essimation of Magnesium sulphase and Calcium
mnade™,

flox titratians

ncepts of oxidation ared teduction, Types of radox Grations vz, Permanganomeiry,
ericheiry, lodimsdry, lodmetry and thrations with potassium iodate.

I lemirs

astraintestinal agents 1

idifiers: Sodium acid phosphate and Thiluie Hydrochloric ackd. Antacids: Ideal
perties of antacids, combinations of antacads, Sodium bicerboiate®, Alumlnlmm
yebrowinle gel*,

ents prote bivveel novemenrs: Magnesium hydrexide, Sodium erthopbosphate, Sodiom
um tartrate and magnesiom trisilicate. Antimicrobials: Mechanism, classification,
anasl:mn penmanganate, Boric acid, Hydmogen peroxide®, Chlorinated lime*, lodine and is
progharalins.
harnssceuticals
akres of radinactivity, applications of radioisotopes of Sodiom lodide 1-131, Technetiom-

1, Cobals-60, Phosphorus-32 including sate hancdiing, storage, and dispasal of
dicphanmaceuticaks, adhering to regulatory guidelines lor safery,

10 fyoarrs

= il

- o . [ E lm"—'f'Jl?ﬂ]z.::
= A h‘hl
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—

Miscellaneons Compounds

y  Expectorants:  Potassiom indice.  Ammonium  chlodde®, Emetics: Copper sulplate®. | D6 hours

_ Indian Pharmacopieia Commission, Indion Plurmacapoeia Cihagiubad, India,

i polassiim arrate, Hasmatinics:  Fooous sulphate®, Feroos  gluconate
aison anid Antidote: Defington, classification of antidotes, Sodium thivsulphate

—— i

gecomumenided Hoferences | Preferalily latesd sfitions

Bentiey, K. and Drives, 1, Bentley and Driver's Texthook of Pharmoceatical Chemistry. Oxford: Ox-
fsrd Ubndvrersity Press.

7. Vopel, AL, Vogel & Textbook of (umntitative Chemieal Analysis, Fasext Tearson Education Limipedd
. Beckett, A, and Stealake, 1B, Proctical Pherstaceiticol Chemisry. Part T & 11, Londor: The Adslone

Presa, Unlversity of Lomdan,
sehroll, M.L., inemamic Pharmeceutical Chemistry, New Delhi Dford Bonk Compaty.

- —

T 3ol 2eze |
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BP107P: General Pharmacy (Practical)
Erurse Code Comree Title o Type
BPIOTP Geveral Phavmacy (Practical). | Gate:
H Fer Weal; (L- T e
Caedit etk ekl Max, Hoars
L Wy P
1 - . 3 45
Maxinmm Marks Sk ESE
0 20 £
Course Objectives:

The obiecilves of s comse s g

Familiarize students with essential phanmacesiical calenlatons incloding diluboen,

comoentration, md allegation methods regubred for accurste formulation of dosage
fortind.

Liewp

dosage form design, stability, and patieat acceptability.

Traln

i componunding, labeling, and evaluation of phammaceutical preparations.
Enhancr hands-on competency apd professional confidence roquired for dispending

bmpart practical akills i the preparation of official and non-official dosage s sech &
solutions, gy
~ “in‘accordance wi

ﬂH‘E granubes, suppositories, semisolids, gargles, and mouthwashes

i EEI_HI:UI]HII sandirds,
lop understanding of [oomulation principles related m selection of ingredients,

students m the application of pharmacopoeial specilications (1P, BIC, WHO) dusr-

practice and pharmaceutical compounding In hospital and community pharieey sed-

tngy
Course Learning Outcomes (CLO):

CLO

Ll;mmi:mful completion ol this course, the stidents will be able to:

e = 5 — e ] TR

R
I

of the preparationg ni varnus dinsgpe fommi.

|CLO 2 Frepare ;||'u-!'-:-[i--.|1';:|.1.'r" lll'qulfl'f:hu'.hge forms such as solutions, syrups,
iwhwashies following officlal pharmacopeial procedures.

pargles, nl{

CLO 3 [Formulate solid dosage forms incloding, powdess, divided powdess, dusting powders,

effervescent granules as per standard guidelies,

|

_

—_—

[

e B

- rlllr:' jJ. ‘:’I !r_',!‘p‘q g

Volume:- -1
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:.‘l.:l.u-l-rmpm semisobid ane speciatized dosage fonus such as cintments, finiments, and
i upposibories wsing appropriaie bases and lechaigoes.

ICLOS rnnpilr- al evaliate a compendiisn ol matkeied dosage forms, denonsratin
ompliance with pharmacopelal standards, labeling requiroments, and pativl-centrix
i'mlqh‘h"rﬂrh:l!a

—

Desailed Syllabs:
i pracil

L. Pharmaceatical Caloulatons

Solutions based oi llegation and dilution metlods

L. Bolubkons

a} Stroag solution of anmmaninm acetate - [P

b) Cresol with soap solution — TP

o} Lugnl's solution — BPC

1. Syrups

a) Stmple Syrup - 11

A, Powders & Granules

a) DRS powder — WHO

b) Effervescent granules - 11

) Dusting powder - 1P

) Divitled provders — I

5. Suppusitories

a) Glycerogelatin suppustiory — BPC

b} Coroa butter suppesitory — [P

£} Line Dxide suppasitory - [P

i, Semivolids

a) Sulphur cintment - [P

b)) Mon-staining indine oinmment with methy| salicylite — BPC

7. Gargles & Mouthwishes

a) lodibe gargle - BPC

ts) Chilortwexidine moqithwash - [P

Mute:

a) Preperotion of compendin of dosage forms (merketed prodicis), is reeommended,
B) Any nther proctical relevent o the syllebus can be introduced,
e} Minimuem 12 experimends must be performed covering ofl dosoge formas.

fl
: ' $ | Dhavez- | 4]
| e -.E"Ilpq'l 13 /e ] 2s2e
s -,.E'!clh!' Liirector | ture of the ¥V Valume:- -F
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| Recommiended Refereisees {Prefermhiy lofeyd eilitions):

. Carfer, 5., Cooper amd Cunn Dispentlag for Pharmarceuticn! Sticfems, 1200 el New
el CHS Puhblishers

L Indian Pharmacapoela Commisaimi, fiderm Phormaceporia, Vol, 1. Ghagiabad: [PC

3. Unlted Staiss Pharmacspelal Convention, Uniled Sishes Pharmavopreie - Nationa)
Formulpry (LSP-NF), Rochwille, MT3, 1ISA

4, Nrifish Pharmacoporia Commissian, Rritsh Phormacopoela Codex. Londoa: The
Statkmiery QTlen,

3 World Health Organizavien, Crof Rehpdrarion Softs (GRS) Formuadation Guidelines.
Ceeneva: WHL,

o | E Date: 1307 ] 202¢
E.Eﬂﬁmlin;ﬂihr Director -q! . v Valume:- T
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BP10RP: Healthcare Psychology and Communication Skills (Practical)

Caourse Code Cocnse Title Course Tyye
Healthcare Pevchology apd
RPLORP Communication Skills (Practical) Cre
Hewirs Per Wepl {1-T-1'}
el _ y : Max, Hours
2 T P
I - - F A0
— Maximum Marks ~&E ESE
50 20 E 1]
Course Objectives:

The abjectivis of this eaurse ane;
L Th develup effectivr commumication skills essential for diverse clinlcal sl communicy

health wenanos.
2, To wihance empathetic inerartion theugh mle plays, simalatons, and reflective prc-

thors
1. To prowmole collabarative leaming and peer Fredback in communication-tased wsks,
4. To eocouwrage applivation of psychnlogheal principles in real-fite healthcare contexts
5. To build coofibence in deliverbing bealth education and awareness activities In

community settings

Course Learning Outcomes (CLO):
CLO Upan suceessful completion of this course, the students will be sble ta:

CLD1 Demomtrate patient-centered  commmmication  twough role plays ond  climical
Elmulatipas,

C1.0 2 Analyze healthrare communication challenges osing case sidy discussion.

CLO 3 practice rellective listrning, paraphrsing, and team-based communivation sirteiies.

CLO 4 [Desin and deliver elfective health edocation messages fer the epmmunity.

CLOS Reflect on personal  emotional  growth and |mgrovement i communication
mpetencies,

. e 2 Diane:-
-\ ".Le«'m-'a e 43 {on]2e2¢
Signatu 'i‘vlﬁrl'jﬁtmr signature of the VO Volume:- T
AN :
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Detaviled Syllubvrs:

. Rale Pliys and Simubations C uurlt.-:-llhu:_ a patient
witth chronic iness Dreaking bad news i a
climical weriing

Erjatlestic lissening in crisis rsponse

L Case Study Discossions
Mental healtls cises (0 primary care

Tpart of miscommnicitin in heahheare eoos

3. Peer-to-Peer Practicr Sessinns
Reflective Hstening and passphrasing

Effectve tpam coimmminication and decision-making

4, Comiminity Fogagement Tasks
Designing IEC materials for public healll awareness Conducting mock
health ediscation sessiong

5. Journaling & Sell-Reflection Logs

woekly reflecilon an emotionsl responses during care sbmulatiins Growth in crmmanication skill

development avr the sempsler

Recommended Relecences { Preferably est editions):

L Morgan, C.T. and King, AL, Infroduction io Psychology. New York: McGraw-1Till.

2, Tavlor, S.E., Health Psychology. New York: MoGraw-Hill Education,

3. Hargie, O, Skilled [mterpersonol Communication: Research, Theory and Practice., Landon:
Routledge.

4, Daleer-Riley, 1., Communication in Nursing end Heslthoare. Baston: Pearson,

5. Welninan, 1., Peirle, 1.1 and Moss-Maosels, K., The Pepchology of Mealth and Hiness. London:

Routledge.

Vlume:-

EmMILlrerl' ﬁ-ilﬂ'tm ‘
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BP109P: Human Anatomy, Physiology and Pathophysiology | (Practical)

Crarse Lol Course Tide Cosirse Type
- v A.n.:m; p ology aml -
HP10E Pathaphysiology T (Practical) Cov
— i Hours Per 'II"I'I:'!H_LL_':'I"-'H— =
Credil Max. Homrs
L. T ¥
[ [ e T 45
* Maximum Marks sE ESE
e -, p— —— e —

S — —————— — =

Course ODbjectives:

—

The abjectves of this course ae m;
1. Provide fandamental knowledge of the structure and hmctions ol varlous organ systems ol

thie Timnin biscky,

2. Understand the mechatisms of homeostases amd their role io madnizining sormal phys-
iolagical funciinms.

1. Intpodiee the hasic concepts of pathoplysiclogy and the canses of diseases allecting dif-
ferent organ systrms.

4, Explain the body's physiological responses 1 disease-producing agents.

5. Lay the foundation for wndesstanding clinical conditions thrangh the study of hmctonal

fiimrntinns by ohgans and sysbems.
Course Learning Outcomes (CLO):

L ——— |

cLO Upom successful completion of this course, the students will be abile w

i1 [Explaln the princtples, applications, and experimental iwse of IIIIiI:I'FE'.’"ZI-F]' rectnbques, and p:pErn_nl
basic: laharatory experiments related 1o the nervous system and special semnes.

——— e

cr.o 2 [Pescribe the gross morphology, micrascopic struetare, and coordinated lmetoning of migés humas

pipgans and organ systems, emphasteing their les in matntainkng noomal physinkagy. :
103 [Estimate and inerpret key hematological parameters, and explaln the mechanisms of iseosiasis
along with related physinlogical and patiological disosders .
cLoq [Piscas te edology and pathogenpsis ol selected disease states, Hnking stroctural and functional
hanges to clinkcal manifestations,

cLos [dentify and explain common diseases with respect to their signs and sympaoms, visk facos,
lagnastic methods, preventive medsures, treatmeil girategies, and poasible complications.

. L Dintee:- Vet &
aﬁ'hﬂh'l il | 2ez e
ture of the VC Valume:- T

—— L —————— = =

%

!-ilgnam:L'_lfﬁit ?E:Er

|
ImLe



 SHRI RAMSWAROQOF

MORIAL UMIVERSITY

Detaifed Syllabus:

List of practical

(M -!.? r'iI'FII!I'I"hITH'..I'r!:I. mmusl be performed)

Practical HAPP alimws the werificatiog ol |I|1j'!|.iu||||.1i| fl jrooesses aliscusied i theory classes
themigh experiments on Hving (isoes, simulated videos, madels and chats,

Study of compaund micrscopes

Microacople study of epitlelial and connective tissee.

Microscopic study of muscular and pereous ikesoe.

Identification of axial banes.

Tdentilication ol apprsdicular bones

Intrxbicton 1o hemocytomelry.

Demonstratien of ital blood comnt by cell analyaer.

Emmmeranan and inrerpretation ol wlice bleod cell (WBC) eony, dillfesennal coui,
Enmerition amd Interpretation of (otal red blood corpuscles (RBC) count.

10. Determinotion of bleeding time and clotting tme.

1L Estimatton and Intmpretation of hemoglobin content.

12. Beteomination of blood group.

13. Detecmination and interpretation of erythrocyte sedimentation race (ESR),

14. Deternidnotion of pulse rate, heast rate and blond pressare.

15. Reconding and imerpretation of ECG.

16, Ton sticly the randiovascular systens and dvieguemssiary system

17, Caxe sludien/Tiles of patienss with anacmia, thalassemia, haemophilia, leprosy, gout,

FENA P BN

Recommended Relerences (Preferably lmtesr editfons] :

1. Wilson, EIW, Amriomy and Physiology th Fleaith and Miness. New Yok Churchill
Livingstune.

2. Cuyton, AC, and Hall, LE,, Texrbook of Medical Physiology, Philadeiphin: Elsevier.

3. Tortora, G, and Grabowskl, S0, Principles of Aniomy and Plysiology. New York:

| Wiley,

a7 Dates- J ) [o1] 2026
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BP110P: Introduction to Pharmacognosy (Practical)

[ Cunwse Cide CairssTille | Conivat Ty
BPLLED Introduction to Pharmacegnosy i
(Practical)
Hours Per Week (L-T-F |
Credir i | M. Hisurs
L T P :
i = - | 3 45
Mk Marks s ' ESE
50 b B "
Course Objectives;

The vhjectives of this course are to;
L |dentify medicinal plants ood cnsbe dugs using morphological and  microscopical
charaiem
Analyze powdered drugs and perform quantitative micmscopy.
Evilizate cvnele drugs using physicochemical paranmsiens
mrodice standardization and quatity control of herbal materials,
Collees medicinal plants and prepare voucher specimens.

W

Course Learning Outcomes (CLO):

CLD Upon suceessful completion of this course, the students will be able wo; .
CLO 1 fdentify medicinal plasis and crode drogs isiig morphaelogleal and ndoroscopicsl charactsrs.

CLO 2 Analyze powdernd drugs microscopically 10 identify dingnostic cell contenes,

CLO 3 frerform quanthiative microscopy for stomatal and veln parameters

| CLO & Evaluste quality and purity of crude degs usiog physicochemical parameters,

CLO5 }jﬂh‘tt meificinal phams and prepare woincier iui:u-em. dlurdiig el visis

e

Datei- §) (o] 2a2c |
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Detailed Syllabus:

List of proctices

(Minimeim 12 exparisiens musr be per faried )

b, Morphological stady of medicinal plans {25 meminsd o Unit ¥V Theory),

2. Onpanoleptie svaluation apd powder micmscopical chesacters of the following dius: Talsl
and Ashiwagaodha.

3, Orpanclepdc evaluation and powder microscopical clamcter of the followlng dogs Amla
aeid Arjuna.

4, Cirgandeptic evalisation and powder micrmscopical chamciers of the following drugs:
Dermerle and Psy o hisk

Ovganuieptic evalumion ed powder micrascopicnl characters of the foliowing drigs:
Frahet] and Fermspoeeh.
Dletermination of moisture content of crude drings.
Determination of swelling index and foaming ndex of erude drugs.
Pheterminetion of stewnatn! number and somaotal index of leof.
. Determination of vein Isigl oned vein berminidion manber of leaf.
ll.'l Pretermination of ash value and extractive values of crinde dragy. - x _
1L. Determination of farelgn orgonic matter of erode drigs, -3 =t
12. Determinatinn of dimensions of colelum axolpte orystols ond phioem fibers by eye

plece micromeiry.
13. Determination of percontage pierily of powder druy using lyeapodivm spore mathaod,
14. Experientin! leaming-tumsed experiments imvalving collection, identification of medicing!
pleant materlol, prepurmtion of voucher specimensy and excursion visits o negdicingl plom

gorden, e
Recommended References [Preferubly Lidest Editions):

1. Bwms, W.C, 2009. Trease aml Evans Phormocognosy, 1660 ed. London: W.HL Saun-
ders & Co.

2. Tyler, VE,, Brady, LK. ond Robbers, LE., 1988, Phormacognosy. Sth ed. Philidefphiao: Leo &
Febiger

3. wellis, TE,, Textbook of Phermecugrosy, Londai: 1 & A Churclidl! Lid.

5

CRCIE

! o = ‘_-Q_- | Date:- JJ I'n-||'_-|-‘; ]
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BP1P:Pharmaceutical Inorganic and Analytical Chemisiry (Practical)

Course Code j Ciourse Title ili Coujss Type

BPLILP Pharmaceutical Tnorganic and Analytical
Clhembstry (Procileal)

Hours Por Woek (L-T-F)

Crechil Wax. Hours |
. T F
I - a 45
Muximurm Marks SE —F et
50 20 an [
Course (Mbjectives:

The shjectves of this course are o)

Gain practicol knowledge on vanows volumetnic ttration Echmgues.

Leamn the principles of voleneric analysis.

Study the prepasation and ssessmeit of Inorgandc compounids.

Dgtermbane e assay of varlogs lnorganic compounds in phamaceutioal ise.
Develop analytleal shill [or the gualistlve aml quamitative analysis of variow in-
giganic compaunds.

U W

Course Learning Ouotoomes (CLOY):

CLO Upan suceessful completion of this course, the students will be able 1o:

CLO 1 | Perform limit tests 10 detect and identify impurities in phammaceatical substances.

CLO2 | Prepare various pharmaceutical inodganic cumpoinds followlig staacind procedines,

CLo3 :H.nu]p:r the sipgnificance of quality contral in pharmaceutical producs and @y materiads

(L0 4 | Demonstrate proficiency in dirimetric anabysis using different volumetric iechnigues.

[Lﬂﬁiﬂnm,pﬂllm in applyiog analytical skills 1o |||.'|.|'|Eluli.1.lr and cuantitative dan

Y

g : A
| : ' . [., . | Date:- |} [o1)zs2 8
e A
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Detexiled Sylliobuis:
st of practical

T3 Test far Purity (Any 2 Experiments) 4 Assessment of swelling power of benionite as per

1. Limit tests {Any & Experiments) a. [indt ear ond eodified ot et for Chladde as per In-
dian Pharmacopoes b, Liodt test amd modifled lmde rest for sulphade s per hdian Pharima-
coporia ¢, [imil (et far trom d. Limit test for Lea & Limit rest for arsenic

2. Preparvation of nsrganic plarmacruticals (Any 3 Experlments) a, Preparation of Al
mikidam hydroxide b Preparation of patash alum ¢ Preparation of ferrous sulphate
d. Proparation of Magnesium sulphate from magnesium hydroxide or magnesium carmomate

lihian Mharmacoporia b, Evabuation of scid eutralizing capacity of aluminium lydroxide
gel ¢ Detenmination of potassiom iodate and jodioe lo potesshan fodide

4, Assay of the following inorganic componnds incuding standardization af titrant (Any 5
Experbments) a. Assay of ammonium chlovide by acid base iration, b. Assay of Fermos
aulphite by Cerimetry, ¢ Asay of Copper sulphate by lodometry, d Assay of Calcium gh-
comate by Complexamety, e. Assay of Hydrogen peroxide by Permanganometry, 1, Assay of
Sodimm benzoate by non-aquecis tiration, g Assey of Sodium Chlstide by precipisation
thtratiog (Modified Volhard's method)

Recanmmended Relerences (Rrakvably LB Editions):

L. Beniley, R, and Diriver, J.. Bentley and Drver's Texthook of Pharmaceutical Chemisiry.
Onoclord: Oford Unbversity Press.

2. Vogel. Al, Vopel's Textbook of Quantitative Chemical Analysis. Fsseax Pearson Education
Lmalieh

1. Beckeit, AH, and Stenlake; 1B, Practical Pharmaceutical Chemistry. Par T & 11 London: The|
Athlone Press, University of London.

4, Kenuedy, 1H., Anzlytical Chemistry: Principles. New York: Saunders College Pubiishing,

5. Schroff, M.L., Inorganie Pharmaceatical Chemisiry. New Delhi: Ciford Bock Company.

B. Inilian Pharmacopoela Commission, ladian Phanmacopoela, Ghaziabad, India,

Vilwime:- T
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Semester 11

BE2NT  Applisd Biostaristics and Data Analytics for Pharmaceutical Sciences 2

[Theary) = 1

BP20ZT __ [Binchemisiry {Theoiy)

BP203T  [Human Anatonyy, Physinlogy and Pathophysialogy 11 (Theory)
BEIMT  Pharmareurical Ongonie Chemistry (Theory)

~ BP2OST _|Pharmacognosy and Phyiochemisiry (Theary)
BP2O6T h sical Phanmaceatics (Theory)
BP2O7P  [Rinchemistry (Practical)
__Bransp IMM,HM_M ______
T RP20aP ’I'hmmmm] Orgaric Chemistry {Practical)

- BP2LOP Immmmgmmwhmdumm{w
BPZIIP  [Physical Pharmacestics (Fractical)

J-Lhru [

Gat] war Ll oo ee b | 2l b i
— e | | e ) Ll

HP212p SECT : Commimnication Skills

T Mental Well-Bring, Stress 8 Conflict Managesent

BP212P
pee  |BPRIZPSEC2 : ;

Fundamentals of Computer Operations

HP212P 5EC3

Tatal 37 26

* Omly ly one elective course shall be selected
The syllabi for elective subjects are given in the o ix

SR T

Volume:s- T
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BP201T: Applied Biostatistics and Data Analytics for Pharmaceutical Sciences

{Theory)
~ Course Gode Course Title i Cgurse Type
| =
Applied Biostatistics and Data Analytics for
HPZ01T Pharmarentical Sciences { Theary) Core
= Hoams Per Week (1,1
Credit : { ) Max. Hours
L H i 5
. 4 2 1= ¥
| . S
Maxtnium Marks SE ESE
—Eﬂ = e - 20 a0
Course Objectives:

The objectives of this coumse ane o

L. Explain fundamental statistical concepts relevant (o pharmacentical sciences.

Urevelop the ability to interpret clinkcal and experimental data scientifically,

Apply statistical methods for analysing pharmaceutical and bivmedical data,
Demonstrate the use of Pyihon-based (sols {or statistical analysis and dara handling.
Recognize the role of staistical analysis in evidence-hased decision making and ma-

chine leaming applications In healthcare,

R

Course Learning Outcomes (CLOJ:
[ CLOD Upon successtul completion of this course, the students will be able to:

CLO1 ﬁl.i:.-;':l":,r-fﬂ-L:nmruutlral data using iFFI'U[l'T-i;ll'.flﬂl-'l-'il-Hi'l'FT siatistics.

CLO 2 Apoly probahility concepis and statistival distribmtions i clindcal and pharmaceutical contexts

'CLO 3 Perfoem sumpling and hypuihnl-: trsting fuat :lrtiﬁi'ﬁ.r'n-mnhl.ng in research.

CLO4 I_-\_u.al],m:- corretation and regression relatiamships in pharmaceutical daasets,

U100 5 Demonstrate statistical analysis sing Fython and interpret omputs approprissely

Signaturg of the ﬁiri!tlur ighature of the VI, Volume:- 7]
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Detailed Syllabus:

Topics

Descriptive Sttistics

¢  Types of dola in pHﬂI'ITI-I:IE.';'I..'rF-I.'tH criences (nominal, ardingl,
interval, radio}

«  Sowrcesof data in pharmacy: clinical irials, pharmacevigiinnce,
quality conral, PK studies

o Measures of central tendency: mean, médian, mode, their caicula-
i}
atiel imterprefation

6 howrs

l —d I

=  Measures ol dispresion {'nq:ge, warlance, standand deviation)
and their intermpretatlon using pharmaceutical data
e Skewness and understanding distribation shage [t bio-
logticn] measunEenTs
+  Porform descriptive statistical analysis using Python librries such
1L
NumPy and Pandas, with focus on Interpredation of resulis

Probability & Statistical Distributions in Healthcare

= Basic probability concepts and laws {addition and muliiplication
rules), conditinnal probability and i imterpretation
= Bayes' theorem and its application in clinlcal decision-making
1 » Concept of random variables (dkscrete and continicus) & haurs
e Naormal distribution and its loeporiance 1 blological s pharma-
ceutical messurements,
o Binomial distribution demonstrating applications 1o clind-
cal trial ourcomes
e Paisson distribution for modeling rare events such as ad-
veree drug reactions
s Graphical visualization of thise parobability distributions wsing
__1_ Python

T Thwe aafelaea e

| (ul l"l - b I'.-I'|

Signature. lirecior q#!-““mﬂ- of the VT Valume:- 7
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Sampling & Statistical Inference

¢ Populatdon versus sumple, sampling wechnigques used i
clinical reseancl, Sanipling ervor and bias

i +  Conceptual understanding of the Central Limit Theorem i hours

#  Confidence bvtervals and thelr interpretation

*  Hypothesis testing ramework (null and alternative hypotheses)
Twpe | and Type 11 erroes, p-valoe and statistical significance

¢ Demonssrarion, colouladon asd interprecnion of these pammeers

{ kg pythen with phanmaceutical data

Basics ol Correlation & Hegression

Concepiual understanding of the following concepts with emphasis

on thelr Interpretation

= coneladon and Pearson cormreladion coefficlents

v =  [nterpretation of positive and negative comrelations & hoirs

+  Scatter plots and trend visvalization using phammaceutical dat
such us dose-response telationships

+  Simple lincar regression concept, inttipretation of re-
pressjon corfflcients

*  Introduction 1w odds o and i application s clinlcal dak analy-
sis
Statistical Analysis Using Pyihon — Case based learning

+  Demonpstration of descriptive statistics, correlation analysis and

linear mgreasion using Pythos lbrares SciPy ¢ Stsmodels /
v Scikir-Ieam on pharmaceatical datasets 6 hours
*  Jmerpretation of the puput sumanaries and p-values
s  Preparaton of statistical reports

Recommended References (Preferably Ladest Editions):

1. Lane, D8, Introduction (o Statistics. Flouston Rice Universiy, Avallable au
| il hocl 2iind |

Z  ‘Wakers, 5.1, Campbedl, M_J. and Machin, 0., Medlcal Statistcs: A Texthook for the
Hialth Sciences. Hoboken, NJ: Wiley-Blackvwell,

A Roww, I, Essniial Siaisiios for the Pharmaceutical Sciences, London; Pharmocoutical
Press.

4. Balbm, 5. and Boen, C, Murmsaceitical Statintics: Practical and Clindeal Applicatinim. New
Yook; Informa Healihoare

5  De Muily LE., Basic Statistics and Pharmaceutkcal Statistical Applicatlons. Boca Ralon, |
Fl.: CRC Press

1]

y .nf"'l-ﬁu L
patteere of the Y Volume:- T
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RBP202T: Biochemistry (Theory)

Cinisie Cixde Course Title T Comme Type
BP0 Biochemistry (Theory) Core ]
Caudir [ Fiours Per Week (1-T-F) M., Hiours
—
1 3 =T a5
WM Macks | SE  [SE
TS | = 0 45
Course Objectives:

The objectives of this course are oo
1. Kuow about eneymalogy &nd various tests in clinical chemistry
2. Understaned the biochemical pathways and clinical relevance nf carbohydrate, lipid and

profein metabolism.
3, Describe energetics and biological oxidation.
4, Explain aminoacid and pristein metabolism
5. Understand Nocleit arid metabolism and genstic information.

Course Learning Outcomes (CLOJ:
CLO Upon successhul completion of this course, the students will be able fo:

CO1 [Explain the prnciples ofeizyimalogy and various tests in clinical chemistry
TigiesR v S e i o L L 1 il =

02 Describe the classification, the Classification, structure, and functions of major
iomaleules such as carhohydrates, lipids, proteins, nuclelc acids, enzymes, and
itaming,

C03 [Explain ibe principles of bivenemetics, biological oxidation, and the overview nf
tabalic pathways of biomolecules, alang with thelr clinical significance.

COd ll_lmh'_-mand metabalism of 1ip'z-ifi'a|:i:'l i E.IETZIiﬁL'ElnI:E.-

CO5 Tinferstand metabalism of proteins & Hs significance and monitoring of metahalic
rEan-specific disorders.

e ——

— H o y . q . [ Dates- 33 pa]2e08
:" " - & v oy |
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Detailed Syllabus:
Toplcs

N, uf Luctures

. Introduction, properties, nomenclature, and [UR classificarion of
mzymes and coenzymes. Enzyme kinetics (Michaells plot, Lineweaver-
Burk plot). Enzyme ihibiiors with examples. Regulation of enzymes:
Fnzg,rmr_- induction and repression, allaserle eneyme repulation,

i 10 fpoanrs

prapeutic and dlagnostic application of enzymes and isoenzymes, Faclors
ffecting enzyme activity, Digestion, absorption function of dietary Macmn and
icronutrients, including Vilmins and Minerals, Blochemical functioas uli
tamins and assockabed diseases.

 Clinical Chemistry: Liver function tests (routinely pecformed tests hased o
iver funciion). Renal fuscibon tests (roulinely performed Lests based oo
idney [usction, ELISA teat)

.. Introduction about biomolecules - Introduction of carbobydrate, Hplds, no- |
lelc avids, amino acids and proteins.
Bipenergetics: Concept of free encrgy; relationship between free energy,
halpy, and entropy; redax potential; enegy-rich compoands {ATY, GTF,
) and their biological significance.
. Carbolydrate Memabalism and their role in diabegis mellites: Overview ind 10 hours
|gnificance ol major pathways: Glycolysls, Citric Acid Cycle (1CA), Gluco-
nesis, Hexose Monophosphate (HMF) shunt, and Glycogen medabo-
ism; regulstion of blood glucose levels; metabolic adaptations during fed
nte, fasting, and prolonged starvasion; metabollc dermugements in disbetey
ilus anad related discrders.
. Biologival Oxidation: Electron Transport Chain (ETC), axidative phos-
horylation, and mechanisms of ATP synthesls; regulation and clinical im-
leathons of mitnehondrial dyshanction and ogldative stress.
id metabolism
Classification, functions, and properties of lplds and Hipoproteing
HOL, LDL, VLDL, chylamicrons)
. P-oxidation and de-nove synrhesis of faity acids: Ketone bodies: syn-
sis, utilization, and clinical significance
M & Biologieal significance of cholesterol, Lpid profile, and i clinical sig- 7 hours
I ficamnce
i, Disonlers assoclated with lipid membolism: Hypedipidsemias and by-
percholesterolemia, lipld stiorge diseases, atherosclerosis, famy liver dis-
_case, and ubesity

il Wi N E : Datez- 3| o1) a2 ¢
ez oy | ;- A il )
Signatupe Divecior 7 igmature of the VC Volume:- T
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mino acids and protein metabolism

Classilication juid Biclogical Funcaons: Classifcation and physelogical
oles of amimo acids. Stucture and lusctons of proteing and pliama pog

o Gl Metibollsm of Amino Acids: Trnsamination, axiditive and non-
idative deamination, decarboxytation. Urea cycle — nitrogen disposal and
etoxilication: Fate of carbon skeletons of amino acids {glucogenic vs Xeto-
),

Catabotizm of Specilic Amino Ackids and Reloted Disorders:

v
Jatahalism of phenylalanine and tyrosing and thelr metabollc disoodeys

10 hastars |

Phenylketonuria, Albinism, Alkaptomria, Tyrosinemiay and Inbom estors of
vatiched chalin and sromatc amino acids

. Biochemical significance of neurowansmitiers amd homwones dedved [rong
mino acids:

S-H T (serotonin), melatonin, dopsmine, norstrenaline, adremaline
. Catabolism of heme and relsted disosders {jaundice),

Wucleic acid metabolism and genetic inlormiation transter

Muclentide Metaballsm and their related disonders: Biosvathesis of purine
pyrimidine micleotides. Catabolism of purine nucleatides (wic acid for-
Mion). Clhinical significance of Hypemuricemia and Gout.

Genome Structure and Cenmml Dogma: Organization of e mammalion

enome, Introduction to DNA replication, Transcription, and ‘Translaiion, o |
BErS
Genetle Code and Regulatlon of Protetn Synthesis: Properties of the ge-

etic code: Inhdhirors of ranscriprion and translarion (antiblodes, waing)

DNA Repair and Related Disorders: DMNA damage types, Hepair mecha-
Everview of clinical diserders associaved with fanlty DNA

pair.

f —————————_1
. Crate:- 3l
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Recommended Relerences (Preferably lotest editions):

I, Melson, UL, Cox, MMM, aind Hoskins, A, Ledmimger Principles of Biochemistry, New York:
W.IL Freemasn,

4 Reonelly, P, Rodwell, VW, Bender, DA, Botham, K.M. and Weil, PA., Haorpers Hlos-
tratid Blochemisory, New York: MeGraw-Hill Educution |

3. Murmey, R.K., Bender, D.A., Botham, KM., Kemaoelly, PJ., Rodwell, VW, and Well, PA.,

Harper s Biochemisory, New York: MoCraw-Hill,

Wi, Oh and Ve, LG, Blochemisiey, MNew York: John Wilsy & Soas

Devlin, T™,, Textbook of Biochemistry with Clinical Cornelations. New York: Wiley-Liss.

Satyanarayana, 1. and Chakrapani, U., Biochemistry. Kolkata: Books and Allied (F) Ltd,

Stoyer, L., Blochemisiry. Mew York: WH. Freeinan.

el

- | Daie:- 13401 |22k |
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BP203T: Human Anatomy, Physiology and Pathophysiology I (Theory)

L Code st Tithe Courss Type
BPZOIT Human Anatomy, Physiology and e
Pathaphysiology 1T (Theory) o
BN Haars Por Wik (L -T-P) .
Careelif M, Flours
L T P
| 4 il - o= &0
| Maximum Marks SE ~ ESE
' 100 40 i)
Course Objectives:

The ohjectives of this course are io;

]I
EI

Understand the anatomy and phystology of major body systems.
Learn mechanisms of newologleal, gastrolntestinal, respiraiory, renal, endocrine, and re-
productive funciions,

3. Identify commeon pathophysiological conditions alfecting each organ sysiem.
i,
5. Equip students with foundational knowledge for interpreting disease processes and

Correlate stroctural and functional sbnormalities with disease sympaoms.

planning rational phavmacotherapy.

Course Learning Outcomes (CLO):

|.|:[. 0

Upon successful completivn of this course, the students will be able to:

endocrine and reproductive systoms.

Explain the physinlogical mechanisms that regulate the functions of mervous, endoctne and
}Epmducﬂﬂ SYSITITTS,

e

.. 'l 7 U |
Eimmlu.rﬁ% Piu_'i'ftur

Hinstrate the etinlogy and development of common diseases affecting different organ systens
including cancer.

salyze (he pathophystalogical alterations associated with disonders of the nervous,
astrointestinal, respiratory, renal and eadocrise systems.

nterpret clinical manifesttions and cuse lindings related 1o organ sysiem dyshmctlons

..ﬂ. - —~
. l' Dates- 13 a7 ] 222 4
A *
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Detailed Syllabus:

[ :
Unit Topics M, of
N Leciures

FFVOUS Sysiem I
§ Orpanlzazion of nervois system, nenron, nesiroglia, classificatbon and

raperties of nerve fibre, electrophysiolopy, action potential, rerve tmpulse,

eplors, synapse and nemransmitess,

el nerveus system: Meninges, ventricles of braln and cerebrospinal Tald

crure andt functions of brain {cerebrum, brain stern and cerebellum), spinal 14 hmirs
ord {gross structure, funcrions of afferent and efferent nerve tracts, meliex

Wity

) Pathophy=iology of epilepsy, Parkinson's disease, stroke, migrainge,

'ﬂu:-:mmhm, schizophrenia, Alzhsimer’s disease and meningits.

Castraintestinal System I
i) Anatomy of Gl tact with special reference to anatomy and functions of stom-
ach (acid production (n the stomach and 15 regulation through parasympathetic
pervous system; role of pepsin in protein digeston). Anaromy and funcrions of
sminll intestine and large intestine. Anatomy and functions of salivary glands,

I pancreas and lver, Movements of GIT, digestion and absorption of nusrients. 12 haurrs
h) Pathophysiclogy of inflammatory bowel diseases, pepric nicer,

asindice, hepatitls, typhold and alcohalic and non aloaholic fatty liver disease

A} Hespiratary System

Anatomy of respiratory system with special reference 1o anptomy of lungs,
Peiechanism of respiration and regulation of respiretion. T.ung volomes and
capacitics, trunsport of respiratory gases, artificial respiration and msuscitation
prethods,

h) Pathophysiology of asthma, chronic obstructive pulmonary dispases and m-
heroulosis,

"l E]‘ urII'II.'I.'}' sm“ i2 !'IEIIIFE
Anatomy of urinary wact with speclal reference to anstomy of kldpey amd

nephrons, Functions of kdney and usinary tmot. Physiology of wiie fomation,
srlcturitbon reflex and mle of kidneys In acid—hase balance.

Hole of Renin Angitensin Aldosterone System in kidoey,

Pathophvsiology of acute and chrondc renal failure and urinary trct in
dections

¥ Dates- g ) |e |2e28
5lgl1i il ‘[rf':ln Director “ . ol the VT Volome:- “|
o
|

I = -




SHRI RAMSWAROOP

.‘l
' MEMORIAL UNIVERSITY

docrine Sysiem

J Classilication of hopmones and mechamsm ol lnone action. Structure il
unetions ol piuitary gland, thynoid gland, pacethyroid gland, adrenal glamd,
v pcreas, plveal gland snd thymas, 10 houirs
) Pathophysiology of diabsetes, lypothymoldism, by peniyroddism, godire
palycystic ovary syndrome.

|
—

El'w;r.rudur.live System and Cancer

W) Anatomy of male and female reproductive system. Functions of male and
emale reproductive system, sex hormanes, pysiology of menstruation, fer
ilization, spenmatogenesis, oogenesis, pregnancy and panturition.

] Pathophysiclogy of sexually trassmined diseases: AIDS, syplilis and goo-

L) 12 husurs

v,
Fj Eriglogy and patlogenesis of cancer.
[Recommended Relerences (Preferably latest editions):

L. Wilson, KJW., Ross and Wilson Anatomy and Physiology in Heolth and Riness.
Churchill Livingsione, New York.

2. Tonom, GJ, and Grabowskl, 5.1, Principles of Analonty and Physiology. Palmeno, GA,

US5A.

Cuyton, A.C. and Hall, LE., Textbook of Medical Physiology. Elsevier.

Chatteriee, C.C,, Human Physiology (Vol. T & ). Acedemic Publishers, Kolkata.

Mohan, H., Textbook of Pothology. Jaypee Publishers,

Paath, C.M., Pathophsiology: Concepts of Allered FHealth Stotes. Lipplincot

Williams B Wilkins.

Kumar, V., Abbas, A K., Aster, 1.C. and Deyrup, AT, Robbins and Kumer Basic

Pathology. Elsevier

Bopoa W

=

Signatime,pf J.'l-i-l_'ztlnr
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BP204T: Pharmaceutical Organic Chemistry (Theory)

Course Code Close Thtle J  Course Type
© BP2D4aT Pharmaceutical Organic Chemisiry i_ - Core
(Thewry)
Credit Hours Per Week (L-T-F) | ‘Max. ours
L T P
— 2 - . - ] ! — |
Melaximum Maiks SE ESE
100 <0 Ll
Course Ohjectives:

The abjectives of this course are to:

Develop a chear understanding of the chemistry of saturated hydrocarbons,

Study the chemistey and reactions of unsaturated ydrocarbons,

Understand the chemiswy and reaction mechanisms of allyl halides,

Explain the chemistry of aromatic hydrocarbons and thelr derivatives.

Frovide an understanding of carbonyl compounds and fundamental organic reaction
mechanisms relevant 1 phanmaceistcals,

oS b fet =

Course Learning Outcomes (CLO):

CL Upan H__m:mfﬁi:@upkﬁunll this course, the students will be able wo:

CLO 1 Describe the chemical reactions and mechanisms of aliphatic ssurmed hydrocarbons.

—— e D

CLO2 E;:EL;mrhEWH:_ns.mﬁmul'umﬂm of allphatic unsaturared hydrocarbons,

'CLO 3 Understand isucleophilic substitution and elimination reactions of alkyl halides.

CLO4 Einam electrophilic aromatic substitution reactions and the effedt of substituenss.

CLOSG Apply knowledge of carhonyl rump:rumlsﬁ reacton mechanksms in pharmaceutical
i hemisiry.

——— e P =

¥ ¥ I i .
t' .-: || "i H
Sigant l% ﬁ matliire ol the YO
| sl wl**"
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Detailed Syllabus:

Lt T Na. af
[, et

Aliphatic Samrated Hydrocarbons -

Allkanes

»  Methods of preparation; Witz reaction, Kaolhe's reaction,
Clemmensen reduction, Wollf-Kishner reduction

= Chemical reactions of allkanes

e Mechianism of free edical substimiian (halogenation)

«  Pharmaceutlcal applications of alkanes: Liquid paraflin, soli
paraffin, hard paraffin

Cycloallumes

12 lwars

+  Bavyer's sirain theory and its Hmirations |
= Coulson-Muffi modification
= Sachse—Mohr theory |

Aliphatic Unsaturated Hydrocarbons - -
Alkenes
+ Methods of preparation:
o Debydration of aloahols
o Delvidivhalogenation of aliky] halides
o Dehalogenation of vicinal dihalides
o WillE reaciion
«  Chemical reactions ol alkenes
« Mechanism of elecrophilic addition reactions
o Madcosmileov's and anti-Markowmikoy's mile
« Cheonolysis
Conjugated Dienes

12 hours

= Stability of conjugated dienes

»  Mechanism of Diels-Alder reaction Elec-
prophilic and free radical additon reactions

o 1.2- and 1 d-addition reactions

7 [ Dates- §3{gn12e2¢

| F | e L] [
'MJ;_II'er:lnr %qﬂwd re ;l the VC Violume:- T
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Wikyl Hatides
»  Nucleophilic substinmion reactions: SN and SN2
o Mechanksm, kinetles, substrace stucture, sobvew effect,

stimmucheinsiny

#  Elimination reactions: E1 and E2

m o Mechanism, kineticy, substrate structure, solvent effect, 12 hours
stimeoclwikslny

s Zaltsew's {Sayizefi's) nile with examples

= Comparison ol substituton vs elinsnalion mactions

: Benzene amd s Derivatives - -

#  JEFPAE nomencliume of mono- and di-substifuted benzene disdva
Hves
¢ Srructure of benzene
o Maolecular orisital picitre aidl ressance
+  Aromatlcity snd Hilcke!'s rule
= Elecirophilic aromatic substigution reacdions:
o Mimation
o Halogepation
o Friedel Crafts alkylation anc s Hmllﬂ.[lgﬂazr
o Friedel-Crafts acylation-
o Sulphonatbon s desulphonatbon
&  [Effect of substituents oo reactivily and orientation
Carbomyl Compounds —
Aldehyedes and Ketones
+ Prepamation and properties of carbonyl compounds
o  Nucleophilic addition reactions
«  Aldol condensation and Ccrossed aldol condensation
v « Cannizzira and crossed Cannizzan reactions | 11 hours
« Benzoln and Perkin condensation
»  Oxidation and reduction reactions
»  Pharmaceutical applications of carbonyl compounds: Chloral,
Paraldehyde, Ketoprofen
Hecommaended References [Preferably latest editions):

| Monison, LT, Boyd, LN, and Bhanacharjee, 5.K., Orgonic Chemistry, Pearson
Fducation India

2 Finar, LL., Ormanic Chemistry, Y, [ Pearson Books,
3.Bahl, B.5. and Bahl, A., Texthook af Crganic Chemistry, 5. Chand & Company.
4. Furnies, B.5., Vagel's Textbook of Procticol Crganic Cheamisiry.

12 hours

| e o Hjmhu::
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BP205T: Pharmacognosy and Phytochemistry (Theory)

. Course Code Course Titke Course Type
T BPAT  Phanmacognusy and Phytochemistry Cone -
{ Theory)
Credit Hemm Pes Week (L-T-P) Max. Honirs
& I i P

4 4 - ol & 60
Maximmim Marks S " EBE |

100 i) ) i)

Course Objectives:

I'he abjectives of this course are o

2.

. B

Uniderstand major metabolic pathways and the Wiegenetlc origin of primary and secondary
phytoconstiuents, including the use of modem tools {or patliway studies,

Srudy and interpret the pharmacognostic features of crade drugs contalning primary me-
tahalites mach as carbohydrates, protebss/enzymes, and lpids.

Study amd interpret the pharmacognostic features of crude drugs containing secondary me-
tabolites such as alkaloids, ghycosides, tannins, resins, volatile olls, flavonnids, phenolics,
and terpenokds,

. Impart knowledge of conventional and modem exmetion techniques and enable selection

of appmpriate extraction methods,
Develop competency in isolation, identification, characterzatien, snd quality evaluation of
medicinal plants-and bowanicals.

Course Learning Outcomes (CLO):

CLO Upon successful completion of this course, the students will be able to:

ihe biosynthetic pathways and genetic tools involved in phytoconstimen
chuction.

lassify and expliin drugs contalning primary and secondary metabolites.

1Apply raditional and modem extmction ane isolition metheds.

phitin qualitaive and quantitative analysis of plant metatsolites.

tvnluare identity, purity, and quality of hirsal rw materials.

:-. 1 | Date:- j 4 |-:I'I|,:I¢'!i
eI S ) g
Sigmuitire df the Divecior ]1!* e 4 of the VC | Volume:- ]
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Detailed Syllabus:

Linit Mo Mo, af

Mo, Leciues

Metabolic Pathways and Ili:rg.r_htiil: Stuilies -
Hirief study of basic metabalic pathways anid biosynthesls of secondary
posetabnbine Ineluding

«  Shikimir acld pathway |

i = Acetine pathosay 1 hours
= Aming acld pathways

Utillzation of radicactive isotopes in biopenetic stsdies.

Introduction o pathway prediction tools and modern genetic wols such as
CRISPRCasd,

Primary Metabolites -

Carneral classification and ideniilicaiion lesis

Pharmacognoestic study (bielogleal source, distribation, identifying

charsciers, chemical coustituents, specific tests, therapeatic wses, and

rommercial applications) of:

Carbohydrates:

o Aracia

Apar

# Tragacanth

= Honey

Proteins and Enzymes:

s  Gelatin

« Casein

o Proteolytic enzymes: Papain, Bromelain, Serratiopeptidase,
Umkinase, Streprokinase, Pepsin

[Lipids (Waxes, Fats, Fixed Oils);

+  Castar ofl

= Olive oil

s Cocoa bulier

« Woal fal

& Merswax |

] 12 hioaars

- = —_— o— - — -

. | e t‘qu iuﬂlm'jl'ﬂ'lll?ﬂ?li
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Becondary Metabolites —

General classification and identification esis
Pharmucognostic study (hiological source, distdbution, enltivation of
pnderiined drugs, identtfying charadiers, chemical constiments, spectiic
prsts, therapeutle uses, and commerclal applications) of:

Allcaloids:

e Vinca

{1 13 hours

" H:.lrwukfi_tl

I | = Opum
| |\ Volatile Olls:

!.Fmﬂl‘lp;l'l].'-'n!-'n
Clove

= Cinpamon
« Fennel
Tanitins:

+ Myrobalans
o Cirechn
» Pomegranate

lflir.rlm:

«  Guggul
« Asafoetida
Glycosides:

. Senna

+ Liguotice

o Digitalis

bheuylpr&pnnnid& anid Flavomoids:

s Dreen Tea

«  Ginkgo

o  Flux sesd

Iridoids, Other Terpennids and Naphthogquinones:

e Gendi=n
|+ Anemisia

- TE L W

. = ~ | Datc- 33 Jat] a2t
.__I F F ® .'t# ] _1-.! r 1 =
Elﬁ.-:an_:n- of, g 'i1-ﬂ;;.;“- Signamre of the VC Volume:- 7]
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[Extraction Methods for Medicimal Plants -
Conventional Methods of Extraction:
¢ Infusion
= erociion
+ Digestion
*  Maceration
«  Fprenlation
o [Leflus
w o [istillation
= Soxhlet exiraction
Luecessive solvend eodrantion
'Mmlrrn Methnads of Extraction:
¢ Supercritical {luid extraction
s Microwave-assistd exirction
+  Ultrasonic-assisted extmction
. Fni‘}lTr'lT‘-'-h."I"ﬁH[r'ﬁ extraction
» Pressurized liquid exiraction

14 hours

Owverview ol Tsalation, Identification amd Characterization
Techniques—Separation and Isalation Techmigues:

# Planar chromatogmphy

»  Column chrumatography

* Preparative TLC

«  Finsh chromatography

Hdentification Technigues:

+ Phyiochemical besis

+  Chromatogrphic tecluigues

+  Spectroscopic techniques

Fingerprinting of medicinal plams using TLCHPTLE,
y  [Types and significance of markers (phytochemical reference
stintards).

screening and analysis of major metabolies:

+  Alkaloids

Glyoosides

SHpCs

Tannins

Resins

Flavonolds

Phenalics

s Stérnids

& B ® & ® &

l -:u o r ' ﬁ)..p. :
Signature o L[ﬁirnur ature of the VC

14 hours
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'Recommended Relerences (Preferably latest editons):

N. Dewlik, PM., Medicinal Nowral Prodiucts: A Biosynthetic Approach, John Wiley & Sois,
¥, Evans, W.(., Trease oind Evans® Pharmacognosy. W.E. Saunders & Cn,, Lonton

1. ‘Wagner, H., and Bladt, 5., Plant Drug Asalysis: A Thin Layer Chromatography Atlas.
Springer-Verlsg

4, Harbarme, 1B, Myiochemical Methods: A Cuide 1o Moden: Technagues of Plant Analysis.
Clhapman & Hall

Sag::.nu.rt ol %ﬂimmr
T —

| — I.. . ‘ - : ez JJ r:' rl":--_}t.
[ n. |
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BP206T: Physical Pharmaceuntics (Theory)

Coirse Coie Couise Tite Colarse Type
BE20GT Physical Pharmaceatics (Theory) Core
Credit Herurs Por Weeh, (L-T-1') Max. |fours
= mti T P
3 3 —~ | - 45
Mininum Marks S 3 ES)
e 0 — 45
Course Ohjectives:

The ohjectives of this course ape (o

1. Provide 2 comprebensive understanding of the theory and principles of phamaceutical
processes and unit operations involved in drog manufsciuring.

2. lmpart knowledge of physicochemical phesomena such as solubility, dissoletion, Intee-
fucial phenomena, thealogy, and micromeritics relevant fo dosage form design.

3. Develop understanding of colloidal and coarse dispersions, including suspensions and
emlsions, and thelr phamsacentical applications.

4. Familinrize students with theological and micromeritic properties of powders and dis-
persions and their role In formulation development and evaluation,

5. Build a strong foundation for fonmulation development, process optimization, and

guality control of pharmaceutical dosage forms,
Course Learning Outcomes (CLO):

CLn Upnmtulmmpkﬂmnflhﬁ:mm.mmuwﬂlhm:m

CLO 1 Explain and interpret the fundamental principles guveming pharmaceutical manufacturing
gocesses and unir operations.

CLO 2 [Analyze paysicochemical properties of drugs and exclpients and correlate them with
formuslation stability, quality, and performance,

CLO3

bk

| icromeritics, and dispersion syskems.

CLOS i["lemumhare fonndational comgetency required for ailvanced stadies in femmulation
idevelopmint, (industrial phammacy, and pharmaceatical research.

- il —E
[ & . | Datez- 13 (o] 2020
i A/ . ,:L'ﬂb-'l lo] 2
Siﬂumﬂ_ the Director iuﬂlﬂ'rr af the VIC Volome:- 7
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Detailed Syllabus:

| Unit E Topics I No.oof |
MNa. Lectures

sulubility distribution phenomenon & bullers
Solubility expression, Solute solvent ineractons, Soluhitity of Hguld and
liquids, Solubility of solids and lquids, Solubilicy of Gas n Ligusicds,
Raoults Law. Factom affecting solubility, Measurement of saturation
oluhility, Elfect of pH on solubility, Fartition Coefficient - Measurememn
) hnd signilicance, Critical Solution Temperature and Applications. 9 hours

Introduction v buffers, Bulfers in pharmacestical and hiologlcal system,

H dieenmination methes (Electmmerry and colotimetry ), Bulfer equatlon
Foactor influencing the pH of boffer solutions, Factor influencing Buffer |
apacity, General procedure [or proparing bulfers, Indicators,

interfacial pl'h‘.numnnn

iquid interface; Surface and interfacial lmslnu surface free energy,
pasurement of surface and interfacial tension, Spreading coelliclent
face active agent, HLH, detergency, types of monolayers &t Liguld f hours
iface. Adsorption at solld imterface, Liguld Intecface (contact angle
vated charcoal and Wetting), Adsamption of swiace-active agents
decirie properies of interlace / Eleciric double layer, Nemsi and 29
tal effect of electrolytes

e —

olloidal and Coarse Dispersion
“olloidal dispersions: Types of colloidal dispersinns {Lyophobic,
yophilic, Association colloids}), Optical properties of colloids, Kinetic
ruperties of collolds, Electrical properties of colloids, Size and shape of
olloidal systems, Stability of colloidal system (peptization and
rotective action), Application of Colinidal System,
arse Dispersions: Suspensions, stokes law (Theory of sedimentation),
froct of Brownlan movement / Sedimentation of foccalated particles,
edimentation parameters. Flocrulation and contmlled structure
facculation. Theories of enlsification and stabifizaition (DLVO Theory,
ilecular adsorption, Multimolecular adsorption, Film formatien,
el particle adsorpoion). Physical instabilities of emilsions (creaming,
palescence and hreaking, and phase invemsion).

i

12 hours

Dates- 13 le1 | 202 d

A
jﬁpmuw af the VC Volume:- |
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hralagical sidies
ewionian systems and non-Mewionian sysioms. Thixotropy measuremeni
v Bulpges and spurs, Megative thixoerapy, Derermination of rheolngieal i hokive

sroperties (Viscomerers | single and muln-point ), Viscoelasticity, psycho-
eology, Applications of rhenlogy in pharm

icromeritics

article size sl size distribution, Particle Shape and Strface e

ethods for determination awl sigailicance. Flow propeities of powders:
eferminaton, significance and methods of enbancement. Advanced flow
roperties ol powers (Powder [low tester),

' i bvimiins

Recommented References (Preferably lotess editions):

1. Sinko, PJ., Martin's Physical Pharmacy and Pharmacoeiical Sclemces.

2. Allen, 1.V, and McPherson, T.B., Ansel’s Pharmacewtical Dosage Forms aend Drug De-
livery Spstenes.

3. Adejare, A., Remington: The Scieace and Praciice of Phurmacy.

4. Aulton, M.E. and Taylor, K.M.G., Aulton Pharmaceurtics: The Design and Monufoc-
fiere of Medicines, Elsevier.

5. Lachman, L. and Libbermann, H.A., The Theory and Practice of [nduscrial Phirmacy.
Mendham, L, Denney, R.C.. Bames, LT, and Thomas, M.LK., Vogel's Textbook of

6. Quontitative Chemical Analysis.
Myers, D, Surfoces, Interfaves, and Callalds: Principles and Applications. Ladisch, MR,
Mheology of Fluid aind Semisolid Foods. Springer.

i) e = -
l . '{;.,..'. Date:- 33 o] 2e2 8
5 &
Stgnn:n;n:- :g_ ‘BT I %Egmtmr of the VI Volume:- 7T

5 P




'm

MSWMIOOF

ORIAL UNMIVERSITY

BP207P: Biochemistry (Practical)

o Cide ' Course Tide | Course Type
BT Biochemisiry (Practicaly | LCore |
Credit Houss Per Week (L-T-F) | Max. Hours
¥ T | il
| i | 45
T Maximum Madks SE ' i ESE |
w0 20 0N
Course Objectives:

The objectives of this course are;

1.

Z

. 5

4,

5

Course Lﬁ.lnllng Outcomes (CLO):

To develop skills o identify and ditferenfiste carhohydrates and proteins through clas-

sical qualiative hiochemicol tests,

Tir apply blochemical technigues for analysis of pathological conditfons using urine and
ood samples.

To perform estimations of clinically imparnan biomolecules such as glucose,
chalestern], urea, creatinine, uric acid, and pmteins in biological fuids,

Tn demonstrace enzymatic activity and study facwors affecting enzyme function, in-
cluding substrate concentration and remperaiure,

. To Interpret biochemical resuls and comelate them with clinical conditions such as dia-

tsetes, renal dysfunction, and lipid disorders

Upen successful completion ol this course, the students will be able t:

phyainlogical I'EII."'F-II!H.'E'

105

|

‘.:'r“lq,mlfﬂw of

-

e —

Dietect normnl and abnooal constituents i urine and mlt:pr-:t thiedr dmgmh: slamﬂx.m

Estimate ind ln:wprei levels of glu:us.& cholesteral, urea, creatinine, uric acid, and serum
mlrlm-, and r.'-.!rt'e{a!e resuilis with u:ni-rnl rnndlntmns

ancentration -uu! enrymatic activity:

| nalyee, rerord, and report biochemical results accurately and relate practical findings to
heariical }:melnig{- and clinjcal .-:||.'|:I1r:|:bnn

| Datez- y J 01| 2028
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Detailed Syllabus;

Lisi of prictical

(Minimum | Jexperiments mis! be ﬁérfui;ﬂrd}_

[
1

identification tests for proteins (Albumin ind Casein).

Caalitative analysty of carbohydrates® (Lilucose, Fracinse, Laclose, Sucrose, and
Search).

Cualitative analysis of urine for normal and ahnemmal consfiluents.

Estmation of hlood glucose.

Estimation of tatal cholesterol and HDL cholesterol.

Exfimation of urea, creatinine; and uric acid in senan

Estimation of serum tetal protein and altssmin,

Study of enzymatic hydrlysis of starch.

smidy of the effect of lemperatune o0 salivary amyiase activity,

10, Study of the effect of substrate concentration an salivary amylase activity.

14, Estimation of hemoglobin in blood by Sahli's method ! Cyanmethemaglobin methnd,
12, Estimation of serum hilirubin (wotal anod direct hilivatin].

13. Estimnarion of glycngen content

14. Estimation of SGOT and SGPT

L

oM e

Recommended Relerences (Preferably latest editions):

1. Plummer, 1. T. An Introdiction (o Proctical Biochemistry, MeGraw-Hill, New York.
9. Wilsan, I, and Walker, J. Principes and Techniques of Hinchemistry and Molecular Biol-
ogy. Cambridge University Fress.

3, Vardey, H., Gowenlock, A H., BellL M., and Rell, 1. L. Vierleys Practical Ciinical Bio-
chemistry. Helnemann Medical Books.

4. Purtis, €, A., Ashwond, E. R, and Bruns, D. E. Tiet Texthook of Ciinical Chemistry and
Muoleculgr Diagnostics. Elsevier,

e Rodwell V. W, Bender, D, A, Botham, K. M., Kennelly, P 1., and Weil, P. A,
Harper ' lllusirated Biochemisiry. McGraw-HilL

6. Frelfelder, [, Essenticl Modeculor Biology: A Proctical Approach, Oxfond Unbversity Fress,

| B g, e 33 o] ae7 ¢
‘ Sipnatore ]I']Irrr.'tnr gigumure ol the VC ] Volume:- 1
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RBP208P: Human Anatomy, Physiology and Pathophysiology 11 (Practical)

Conrie Cpie Coqsrse Tithe Caourse Type
. . mhuilnmr,-?hﬁlﬂhiﬁ' and T —
BP208] Pathophysiology 11 (Practical) Sy
Houwrs Per Weelk (L-T-1") A ]
Credlt Y bolix, Hlours
I b I
1 el | 3 45
M Marks SE T ESE
500 ; - 20 a0
= | — _
Course Objectives:

Thit objectives of this course ane 1o
L. Provide foundational knowledge of the strooture and functlons of major ongan systems ol

Ahe huiman hody. T ke Tf‘mt
2. Pevelop understanding of physiological mechanisms responsible for malotenasce - e
heamastasks,
Explain the pathophysiclogy of diseazes aftecting different organ systems,
Explore causes of diseases and the hody s responses to pathological conditions.
Build a strong base for clinical leaming through the stdy of functional and stractural
chunges in disease states.

Course Learning Outcomes (CLO):
CLO [pon sucresstul completios af this cotirse, the studenis will be able to:

oo

Fxprlaln the gross morphology, sarctures, and functions of various m!:_'dllul amd trgan systems
of the human body.

y Demonstrate hasic pmergency response procedures such as cardiopulmenary resuscitation |
(PR

4 [Describe the etiology uhd;thu-g;ﬂ-al!- of selected disease states,

?Irjmr_l_f_-,- signs and Ej'mﬂrl-;'ﬂj. risk Tavtors, diagnostic muﬂml&. preventlon, treatment
stralegies, and complications of diseases.

= F inderstand coordinated working pm"mm_r. of different organs of each 5_-|.-5r.|.~in ang) performy

—

ol
aperiments relitied (o special senses and nervous system,

1 _ . j N F’"‘T E_I'Iim::- J.J |t..'l']iu..i £ |
Signn-li'l_rg'- . ;n_ﬂr %ﬁmmw of the VL | Volume:- |




Detailed Syllabus:

List of practical

(Minimum of {2 experimencs must be performed)

cactical HAPP allows the verification of physlological processes discussed in theory classes through

sperimenis on |lving tssues, sirmalied videos, mestels, and chans.

Sy of nervous system using speclmens and models.
Smdy of respiratory system using models,

Sy of gastroiniesrinal system using models.

Study of reprocuctive sysiem using models,
Iemonstration of general nourological examination.
Demonstratles of function of oliaciory nere.
Examination of different types ol taste

Pemonstration of visual acuity,

& & 4 ;o in A WMo

Demonstration of reflex activity.

1), Recording ol body temperalre.

11. Determingtion of tidal volume and vital capacity.

12, Recording of hody mass index (KMI).

13, Studly of lunily planning devices and pregnancy diagnosis 1ests.

14, Understanding pathophysiclogy of IRD, peptic ulger, Janmlice, lepatitis, typhold, asthma,
msherculosis, diabees, and thymid disorders Uunugh case files / case repons.

|15, Hands-on training kn cardiopuimnonary mesuscitathon (CPRY.

Volume:- 7

Date:- § 1| a"-h.-:f:
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| Recommended References (Preferably latest editions):

|, ‘Wilson, K. 1. W, and Waugh, A. Anatomy ehd Physiology iz Health and Riness.
Churchill Livingstone, New York.

2. Best, G, H., and Taylor, M. B. The Physiological Basis of Medical Practice. Willlams &
Wilkins, Baltimaore

1. Guyton, A. C., amd Hall, J. I Texthook of Medical Physiology. Elsevier ( WEB. Saon-
ders, Philadeiphia
4. Tortore, G. J., and Grabowski, 5. R. Principles of Anatorry and Physiology. lohn Wiley

& Sons.

&, PBrunton, L, Chabner, 3., and Knollmann, B, Goodman & Giliman’s The Phor-
macological Basis of Theropeutics. McGraw-Hill, New Yok,

& Colledge, N. R, Walker, B. R, and Ralston, §. Fi. Davidson's Principles and Proctice of
Medicine, Churchill Livingseone, Londos, o

T —————

‘ Dates- § g [a1]2e2b
: % i F ".
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RP208P: Pharmaceutical Organic Chemistry (Practical)

[ Course Code Crowrse Title CI.IIJ;'IH!‘ —
| " Pharmacrutical Organic Chemistry
BB (P ical) Cone
ber Weel (L-T-P
Coredit s {k ) Max. Hours
L T P
: = 3 45 .
| Mz lermm Marks B = FSE
50 H %
Course Objectives:

The objectiwes ol this course are fo:

4.

3,

iq,

Course Learning Outcomes (CLO):

C1L.0

Underetand and follow essential lnborniory safety protocals for kandling chemicals, glass-
ware, anid equipment.

fdentify and analyze oiganic compou
functional group reactivity.

Apply ball-and-stick molecular models 1o visuilize and interp
ganle compounds.
Perform parification
grAncps,

Synthesize simphe organic compounds and their derivatives using standard laboralory
mithods.

nds through thelr physical properties and
pet the srructure of or-

echniques such ay crystallization to isolate and refine arganic sub-

L) s

M[ﬂl_mlﬁ-lﬁﬂ of this coutse, the students will be alble 1ot

1

Recall and outline the preliminaty qualitative wests used for identilying water-insolubie and

gmmiscible organle compounds. ,

Pad

U nderstand the synthesis metheds for pmpm{rﬁﬁnqﬂt mgunlc:_ﬂ&\pmlu.'ls and their
iderivalives.

10 parify arganic compotnds effectively.

[Analyze experimentally to detect elements and functional groups (o Wentify unknown
nrganic compounds,

Tnterpwet and analyze nréanh' poimpounds through svstematic gualitative analysis w confirm
thedr chemical nanire.

Vohome:-
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Detailed Syllabus:

List of practical

(Minimum 12 expesiments to be permnﬂed}

I, Systematic qualitative analysis of minimum of five water-insaluble or waler-immis-
il umbnawn organic compounds from differvnt chemibcal classes:
a, Preliminary tests: Color, odour, Solubility tests, test {or apematicity, wsl for satara
rion/enspnration eic.
b, Distection of elements such s nilrogen, sulphur and halogens by Lassaigiue's test
. Determination of Functonal group lesis such s phenols, amides, amines, carboxylic acids,
aldehydes and ketones, alcotiols, esters, arnmtic and halogenated hydmearbons and nito
compounds.
d. Preparation of the derivatives amd confirmation of the unknowiy organic compound by melt-
ing poknt ¢ bolllog point.
2. Building Molecular Models:
Siudents will use hall-apd-stick models o create SITILILITS of molecules and
understand their shapes and hoading,

3, Crysullization Method
Grudents will learm how to purily three organic compounds using the crystallization
tectulque.

- — e — —

" Recommended References (Preferably latest editions):

1. Fumniss, B. 5., Hapnaford, A. 1., Smith, P, W, GG, and Tatchell, A K. Vogel & Texthook of
Proctical Organde Chemistry. Longman Scientific & Technical, London,

5 Marm, F. G. and Saunders, 8. C. Practical Organic Chemistry. Pearson Education,

3. Shriner, B, L., Hermann, C. K, [, Momill, T. €., Curtin, [3. W, andl Fuson, R, C. The Sys-
temutic Identification of Organic Compounds. John Wiley & Sons.

4, Vogel, A. |, Elemeniary Practical Organic Chemistry, Longman Groap Led.

| & Pavia, I L., Lampman, G. M., Kriz, 3. 5. and Fngel, 1. Inroduction (o Organic Labo-

|__ rutory Technigues, Cengage Leaming. =T —

g TR —--—
II . 'J"‘LFF"".' ]i"ﬂ- 11 |a] 2ant
thie Mirecior \ wgmmmr: of the VC _| Volume:- 1




SHRI RAMSWAROOP

"MEMORIAL UNIVERSITY

BP210P: Pharmacognosy and Phytochemistry (Practical)

Course Code Coursa: |'I'T|..'E' Coumse Type
= __PmﬂﬂL ....... 0 y and Phytechemisiry o _ N
BPZIOF ““””"{mmu" Core
Hours Per Week [L-T-F)
Credie = : Max, Heeus
I T T "
| 4 T (i a5
Sacciimtim Marks SE e
50 20 : i

Course Objectives:

The ohjectives of this course are io:

1. Perform chemicn] tests for the jdentification of gums, resins, olls, fats, waxes, and un-
organized drogs.

2 Examine crude drugs using transverse section and powder microscopy for comec
identification.

3. Apply suitable extraction techniques and study their effect on yield of crude extmcts.

4, Isolate and Fdemify important phytoconstiuents and volatile olls using standard pro-
cedures.

5. Evaluate herbal mw materials collected from  feldimarket Soues a8 pet
Pharmacopoetn! standards.

Course Learning Outcomes (CLO)

CLO Upon successTul completinn of this course, the students will be able o

CLO [[dentify unorganized crude dmg,"_.i using specific chemical test.

CLO2 Wnalyze organized crude drogs through microescopy and prowder analysis.

| CLO 3 Selert and perfonn appropriate extraction mithaxds for herbal drugs.

CLO 4 lisolate and characterize phyioconstiments using laboratory techninues and TLC.

CLO 5 [Assoss and compare the quality and purily of herbal raw materiats wiih official standards.

3 M — —
: FL W I Dhae:-
LLf ) [ \:ﬁk" 1 ares- ) ) o] 2m2
ﬁlgn.um"km'mmmr hignature of the VL Violume:-
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Detailed Syllabus:

List urpm'uml'

1. Chemical tests for identification of Agar, Acacia, Tragacanth, Honey.

3 Chemical ot for identification of Castoradl, Olwe oil, Wool far, Besswax.
3, Chemicnl teats for identilication of Asafortida, Catichu, Aloe,

4, Transverse section and powdler imicroscopy of a vinca leaf.

5. Transverse section and powder microscopy of a cinnamon bark.

6

7

i,

3

. Transverse section and powder microscopy of a fennel fruit,
. Transverse section and powder microscopy ol a clove flower bud
Transverse section and powder microscopy of a Trlsl stem,
. Transverse section and powiler microscopy of a Liquorice roats.
10. Study of effect on different extraction techniques on yield of crode extrac
[maceration, deooction, soxhlation).
11. Isolation of volatile oil and it"s TLC.
12, Isolation of caffeine from e
13. Isolation of Hesperidin from lemon peel,
14. Isolation of Glycyrhizin from lquorce roots.
15. Isolation of Pectin from orange peel.
16, Experiential lewrming hased experiment involving evaluation and compatison of
field/market collected herbal fw materials with Pharmacopoelal standards,

Recommmended References (Preferably luiest editions):

1. Trease, G, E.amd Evans, W, C. Phormocognasy. Elsevier

2. Harhome, 1. . Phytochemical Methods: A Guide o Modern Techniques of Plant
Analysis, Springer.

3. wallis, T, E. Textbook of Pharmacognosy. CBS Publishers & Distribuioss, New Dedhi.

4. ‘Tyler, V. E., Brudy, L. B and Robhers, J. B, Phormacognosy. Lea & Feblger.

%ﬂ“' [Date:- 33 1093026
Signati hﬁl{p’ IJln-uur I iﬁm-w of the VC Volume:- 7]
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BP211P: Physical Pharmaceutics (Practical)

Course Codle T nurse Title T ‘rﬁ_
T ez | Physical Pharmaceutics (Practical) S —
PR |
: Hours Per- Week (L-T-F} Wi}
rﬂtﬁ: — - ey e . n —
L ™ l P

; B L 3 45
J e —————

Maximutt Marks cp 5T

50 o 4

Course Objectives:

The abjectives of this course are i

L Introduce basic laboratory technigues for desemmining physicochemical properties such as
surface tension, viscosity, and denslty in pliarmaceutical systems.

2. Develop understanding of interfacial phenomena and surfactant behavior, including mi-
celles, critical micellar concentratlon (CMU), and HLB in formulation design.

3. Train students in evaluating disperse systems through sedimentation studies aud the effiect
of suspending agents.

4. Provide practical experience In powder chamcterization, including particle size dis-
iribution, density, flow propertdes, porosity, and the role of glidants

5. Develop skills in determining solubility, parthion coefficient, buffer capaciy, and re-
|ated pouilibria relevant o dmg formulation.

Course Learning Outcomes (CLO):

CcLO Upon successbul completion of this course, the students will be able w:

CLO | [Demonstrate practical knowbedge of principles and procedures imvoltved i measuring surface |
tension, viscesity, density, and related physical properties using standand laboratory apparatus. |

Dl eriine aﬁrnlnr}-rrl. surfactant-reiated parameters such as CMC and HLB arld_;plujn

CLOZ bypir significance in formmiation stability and performance.

C1LO 3 Condudt eﬁlimn_-ms. and analyze results related to sedimentation volume and evaluate the |
influence of type and concentratlon of suspending agents on dispersion stahility.

| g
l_ Signafy r}J.II;E[_E!JEPirthr

: '—i‘ . | Datez= 13 ] g [‘Jl:-.{_l:
3' A
mumn of the VC ‘ Volume:- ‘T



. SHRI RAMSWAROOP

W MEMORIAL UMNIVERSITY

L

TCLO 4 [Evaluate micrmenerric and flow groperties of poveders by delepmining particle size
'FII;-,uihunm.J bislk density, tapped density, Haissner ritio, Carr's index, angle of epose, e
sty and porosity, and interpret the effect of ghidanes,

CLO 5 [Perform and assess Exi.réﬁlmutm (il ﬂﬂlllhllll_l;l._ﬁmﬁl.lall coefficient, critical solution
emiperature, adsorption studies, and buller capacity, and apply Mndings to formmulation
cisions.

Detailed Syllabus:
——e

(Miniruim L_J'I:"..EI.I-EI'JI'I'I-HIH:. mintsd b r,rtl']’n;'mnn'j.

1. Determination of surface tension of given liguids by drop count method and drop welght
methad.
Determination of critical micollar concentration (CMOC) of surfactints.
Determination of viscosity of liquids using Ostwald's viscometer and Brovklield vis-
CrRneter.
Determination of HLB valoe of a surfactant.
Calculation of isotonicity by different methods (Sedium Chloride Fauivalent Metlwd).
Determination of particle size and particle size distribution using sieving method.
Determination of particle size and particle size distibution vsing microscopic method.
Determination of densities and derived properties of powders (bulk density, tapped density,
Hassner ratin, Carr's compressihility index), troe density, and porosity.
Determination &l angle of repose and influence of glidants on angle of negpose.

. Determinatinn of solobility of a drug at different pH/buffer systems at roon tEmper-
alure,

11 Determination of partition coefficient of a drug in n-octanol and waler system,

12, Determination of partition coefficient of a drug in benzene and water system,

13, Detemalnation of critical seletion temperatune and composition of phnol-water system,

14, Determination of specific surface area of charcoal by adsorpthon of acetic acid on acti-

vated charcoal.
15. Determination of buller capacity at various stages of tuation of a weak acid against a strong
base and determination of pla.

pRrppnas B

z ©

Note:

Compare the values of vatious physicochemical properties with misrketed fonmulationg wherever
possible.

A

e ———— . ——

Datez- ) |olaes €

D iy " ; %
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Recommended References (Preferably latest aditions):"

1. Sinko, I\ §. Martiny Physical Phormocy and Phormoceatical Sclemces. Lippincon

Willimms & Wilkins.

2. Anton, M, B and Taylor, K. M. G, Auliony Pharmacectics; The Design and Manu-
focture of Medicines. Elsevier.

3. Lachman, L., Licherman, H. A and Kanig, 1. L. The Theory and Practice of Industriol Phor-
ey, CHS Pohlishems & Distributors,

4, Allen, L. V., Popovich, N, G, and Ansel, H. C. Ansels Pharmacentioal Desage Farms and
Dierg Dedivery Systems. Lippincot Willians & Wilkins

5, Cooper, 5. ). and Gunn, C, Cooper o Gunns Tetorfol Phermacy, CBS Publishers &

Distributors
G Code o Tl Coiri 5|
BP212P SECL Commumication Skills Elective |
BPZIZPSECE | Mental Well-Being, Sress & Conflict Management
RAP212P SEC3 Funcsmemils of Ifﬂulpuz-r Oipeevatinas
Credit Hours Per Week (L-T-F) Max. Hours
1. T "
1 - : — = o
Maximum Matks. SE  ESE
B : 20 ' a0

* Only 1 elective course shall be selected
e syllabi for elective subjects are given in the appendis

Date:- 1] | a7 | 202 3

Volumme:- 1
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Semester 111

L
[

BPAGIT introcduction to Mackine mung in 2 7 . |
. Pharmaceuticn] Sciences (Theary]
BP30ZT Eavironmental Sclences [Theory) 1 | |
- I —
BPIOIT Ethics and Universal Human Vidvwes (Theary) 1 1
BFUST Cenetal Pharmacology (Theory) 3 3
DPIOST Hewmocyelic Compounds and Stereochemistry 3 3 i
(Theary) |
BPWORT  Pharmacetical Dosage Forms | (Theory) ] 3 l
BP30TT [Phurmacentical Engineering (' heory) 3 3
—— - —]
BPDET Fharmaceutical Microbiology (Theory) 3 1
BPanap General Pharmacology (Practical) * .
~ BPHOP eterocyclic Compounds and Stereochemisiry 4 2
ractical) |
BP31IP rdceutical Dasige Forms T (Pracical) 3 1 I
T e - 4
BP312P AECH "”"'L.:::I:']’F “"ﬂi
BRI AEC™ = s . 'k
BPR12P AECZ Food Analysis
BP3I1ZP AECS Yoga and Lile Sciences
T -
L—Ihfﬂl._ i 32 5

*Only 1 elective course shall he selected
The syllabi tor elective subjects are given in the appendix

- A

= E, . | Dae:- o7 Jre26 |
A Vi 'y |
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BPIOIT: Introduction to Machine Learning in Pharmaceutical Sciences (Theory)

Course Code Course Title ' * Course Typar
BP0 Introduction w Machine Learning in Core
I Pharmaceuiical Sciences ( Themry)
' Hours [er Week (L-T-F) Ak, Hours
L T i

2 2 - [ = | W

Maxl e Marks sk . ESE
=1 21 n

Course Ohjectives:
The objectives of this cotrse ae tre

1. Introduce the fundamental concepts of Anificial Inelligence, Machine Leaming, and |
Llata Science and their relevance (o pharmeceutical sciences.

4, Develop conceptual understanding of machine leamning workflows, Including model
buakiding, tralning-testing strategies, and evaluation

3. FExplain the principles and applications of regression models for predicting

confinuots outcomes in pharmaceutical and healthcare data.
4. Familiarize studeni= with classificsion and ree-based models used for clinlcal

prediction and deciston-making.
5. Introduce unsupervised leaming teclmiques and demonstrate their applications in pat-

tem recognition and healthcare data analysis.

Course Ltat‘nmg Outcomes (CLO):

[ CLO
Upon successful gompletion of this course, the students will he able
] Fxplain the basic concepts of anificial intelligence and miI-EhJIIE'.lE'Hl'Jll.I'IE. iﬂuluﬂing Pypies
ol lewrning and model development.
2 Apply regression models to analyze pharmacewtical dat and interpret model outputs and
performance metrics.

Tl ; s 1s X oo —
| éi_f g Lo s
Hiﬂﬂﬂmrﬂﬁﬁyf Direcior gnature of the VI i Violumme:- T
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pAnalyze clissilication models for predicting cotegorical clinical oicomes wikng evaluation
nieasures Ak as socuracy, sersitivity, and ROC-AUC.

nterpred troe-hased and ensemble leaming oodels [oe rJFLjﬁi_un-m.ahnH i ;m.mﬁ.-m-mu:ul
Fi|:.'|:l healthcame applical s,

5

Utilize unsupervised learnlg techulgues such is clustering to Wdentify parems In
|11Eallhmrr and pharmaceurical datasets,
}

Detailed Syllabus:-

| Unit No.

Topics

Mo of
Lectuimes

Foundations of Machine Learning
Diefinition and scope of Amificial fnelligeace, Muchine Leaming,
and Diata Sclence

5 B ¥ ® W

Types of machine learning: supervised, onsupervised, and re-
inforcement leaming

Features and labels, trilning data and testing da

Concept of model building and prediction

Triln-test split, overfinting and undesfitting

Conceptual explanation of blas-vadance trade-off

Owverview of the basic ML workilow

6 Hours

n

Regression Models in Healtheare

Overview ol the concepts in predictive modeling for continuous
outiomes, with emphasis on interpretation of outputs, amd appliratioms|
in phannaceutical sciences.

Linear regression and multiple Hnesr negression

Model coefficients and thedr inlerpreation

Reshduals and goodness-of-fit

Performance metrcs such as Mean Squared Error (MSE),
Root Mean Squared Error (RMSE), R* score

Implementstion of regression models on pharmacentical data |
g dose-response relationships, predicting drug  dissolution
rates, estimating P paramelers), and demonstration of predictive
mededing using python 1ibraries such s skieam

& Hours

Eimatum&éﬁhﬂmr

T

; .!E'-I-.ﬂ'ﬂ'? Drate:- |t|| D-Jil{:l.iﬁ
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Classilication Models in Clinical Applications

Qverview of the Inllowing ML models used for categorical el L,
with emphasis on concepitual understanding, interpretation of outpis
and applications i pharmaceutical seiences
¢ Logisde mgression
*  Probability outpa and threshold sedection
m " Confuslon matrix & Hotirs
* Acoomacy, sensitivity, specificity, precision, recall
*  Inmitive understanding of ROC curve and ALUC, and k-
MNearest Neighbors
*  Demonstration of prediciive modeling uslng phanmaceutical and
clinlcal examples such as predicring adverse drug
reactions, disease risk prediction, binary thermapeutic oucome
madeling.

Tree-Based Mudels & Ensemble 1earing
Overview of the followlng ML models with emphasis on intuitive
and concepiiial understanding.
*  Decision Trees (stnsctuie and splitiing criteria), interpretation of

decision paths and festure linportance

v *  Rundom Forest, averview of ensemble concept & hours
*  Advantages and limitations of tree-based models
*  Demonsiration of these maodels for phanmaceatical and elinical

applications such ns ADR dsk sustiflication, Patient class|[lca-
tion, Predicting treatment outcomes efe,

Unsupervised Learning & Practical Case Studies |
Dverview of the unsupervised leaming with emphasis on intoitive and
conceptual understanding of patterm recognition and clustering, and
their applications in phanmaceutical sciences.

¥ = Concopt of unsupervised [eaming 6 Hours

*  Clusiering overview, K-means clostering, chonsing mumber of
chisters, [nterpreting cluster puigits

*  Mini-case study Integraling regression, clussification, or

clustering on healihcare datasets to demonsirate Patient 50f-

meniation, and drug grooping besed on properties,

: p ﬂ : | Date:- ”I“'F_JJ'-DEE_
5i Ilﬂh.!m'.-nl 'Eun"fﬂh'e v Vohume:s o
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Recommended Relferences (Preferably Latest editions):

1. James, G, Witen, 0., Hastle, T. and Tibshirani, R. An Introduciion 1o Suatissical
Lewming with Applications in Python. Springer. Available ol statlearming.conw

2, Simon, G, J, and Alifecls, C. Antificial Intelligence and Machine Leamning in Hoalth Care
and Medical Sciences: Best Practices and Pitfalls, Springer |

3. Brown, N Anificial Imefligence in Dug Discovery, Royal Sociely of Chemisory,
4, ‘Walters, 5. )., Camipbell, M. |. and Machin, 1. Medical Statistics: A Textbook for the
Health Sciences, Wiley-Rlsckwell.

5. Geron, A, Hands-On Machine Loarming with Scikit-Learn, Keras and TensorFlow,
O Rellly Media,

] - : |
ﬁ ! rzm..... . Darez- || }lﬂ F.' o33
%:‘gnul.un: ol e WL Volume:- T
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BP30ZT: Environmental Sciences (Theory)

Course Cocle - [ 'I'L'-l:ur::ﬁl.'lL Course Type
BENZT |  Envirenmental Sclences (Theary) Cone T

- Hiours Per Wik (L-T =

Credit e ot M, Thors

[, f 3 P
| - S 5
M main Marks SE ' ESE .
50 - o | 30
Course Objectives:

The objectives of this course are 1

L Fxplatn the eovirompental challonges and disaster dsks relevant 10 humaon health and
pharmaceutical aciivities.

2. Demonstrate knowledge of waste management protocels and legal
guidelines for pharmacentical and blomedical waste handling.

3 Apply technical understanding of effluent and sewage treatment technologies

used b the plurmaceutical sector.,
4. Assess the ecolagleal Impact of APls and recommend mitigation strategies for pol-

luticn contral.
5 Explain sustainable practices and enenry-efficient operations within
phamsaceatical ydustries.

Course Learning Outcomes (CLO):

CLO Upaon successhul completion of this conrse, the siudents will be able m

CLO 1 Undersand the basic concepts of environmental pollution, s types, canses, and disaster
munagement strategies.

CLO 2 Identify and cateporize different ivpes of phuﬁumuml and hlomedical waste generateyd in
healthcare and pharmaceustical secrors,

CLO3 [Describe (he design e operation of Efluent 'J'maln;EE'P'LmEﬁfT"ﬁs_]-. Sewape Treatment
Plants (STP=), and water purification systems in pharma settings,

R —— —_— —_—

signafire af the Direcior ‘{I EIIHIIIH of the VC
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CLO4 H"I.Elﬂl'ﬂ.ﬂ-l-." the envlrmnmenal ricks posed by pha.rm'um'-ﬂir.nl mansifacturing, APy, and dmagc-

fllrmq-

CLOS Fl'.i"rl'lgﬂlir.f the imeportance of :.I;l'_-l;.l_i-l!.'_ll.]i[i]'_jl and  reer |.l|.IiJrJ:Li.IL'_'|' pran:f:m in the
diammaceutical indostry.

Detailed Syllabus:

Tl Mo, 'Topics L'::]t‘u?:g

Ervironmental Pollution

Definldon, scope, and Impomance: of environmental studies
Types, causes, effects, and control measures of Air, water, sofl,
] noise, and nuclsir pollution 3 Hours
Sulid waste and hazardous waste management in pharmaceuticals
Rale of pharmicists ln conservation and sastalnable use of re-
SOAUTTES

Pharmaceutical Waste and EMuent Management

Types of pharmaceutical waste: chemical, expired drugs,
packaging, bliomedical waste

Biomedical Waste Management Rules (2016) and CPCR guidelines 3 Hours
Effiuent Treatment Plant (ETP) design and functioning

Water purification methods in pharnnacestical settings (RO, LV, dis-
tillatin, fi t'll.mljun}l

=
oW

Sources of polhation in phammaceutical manufarmring
Types of pharmaceutical waste; solid, Hould, and gasraus
Environmental risks of acive phammaceatical Ingredients (APIs) and 3 Hours
its dosage forms.

rmparr of plmrmm:umil:aj residues on ecnsystems and human health

L

m

Principles of sustainable development in pharma 3 Howrs
Principles and Practices of Green pharmacy
Energy I.Uftil.-r'n'-:lluf urld mesource opmizatlon

T

v

. a \ Date:- Irlln'jlf:LW|
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Government Policies, Compliance, and Practical Exposure

* Environmental Laws:

o Envirgnmient [Protection) Adct, 19806

0 Water (Prevention and Control of Ballumion) Act
* National Green Tribunil (NGT) and regulatory bodiss (CPCD,
¥ LPLEHY 3 Hours
& [Govermmient fnitkatives:

o Swachh Hharat Abhiyan

o Hiver rejuvenation propram- Namami Ganpge Programine
ir Jal Jeevan Edission

| [ 5N0-TE000

Recommended References (Preferably Laitest editlons):

1, Bhorucha, E, Environmental Stadies. University Gronts Commission, New Delhi.
2. Rajagopolan, R. Envircnmendal Studies. Oxford University Press,
%, Joseph, B. Eovironmental Stedies, Tata MoGraw HIL

)

s N 1 Dhate:- i
_ . te%.l Iljn']lf:mJ;
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BP30IT: Ethics and Universal Huoman Values (Theory)

Course Code Course Title l Course Type
Ethies and Universal Human Values | “Caore
BPI0aT (Theary)
Credil Hiues Per Week (L-T-P) e Houors,
I e p
1 1 s - 15
Ml Marks e T R |
[ i) 2 ] AN i
Course Objectives:

The objectives of this course ane:

L Understand the concept, definition, scope, and nied of Value Education in personal, so- .
clal, and professional life.
2. Develop sell-explosation, positive attiade, confidence, and ethical sensitivity as
foundations of value-hased living.
4 Comprehend the co-exlstence of Self (I} and Body and establish harmony between
physical and psychological aspects,
4. Analyze the importince of family, society, and relatlonships in promoting mutual re-
sparct, Triist, and cooperationm,
5. Appreciate the concept of harmaony In nature and existence, leading 1o sustainable and re-
sponsible humian conducl

Course Learning Qutcomes (CLO);

CLO Upon sisccessful completion of this course, the stuidents will be able to:

Explaln the principles, content, and process of Valoe Edocation and apply ethical values in
pay-to-day life.

CLO

2 Demnonsorate sel[-awareness, right understanding, confidence, and clority about happiness
and prosperity through self-exploration

10y ¢ Distinguish between the nreds and activities of the Self and the Body and establish
T harmony- between them

=) Do Hll'n‘i}'h—nu.|
—

|. matture af the ¥ | Volume: T
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; ||'i.3:|f|" vitlues such as respect, affection, Kind nl-ﬁ_ﬁ,-éi.1-:'img._.uﬂ"l_u;;'e to maintain hiarmney '

SIS n famély and socioty.

Interpret 1!Fcunc.=_-p.1 of harmony in samre and holistic existence, moognizing the fow

orders of nature and t comprehensive oman goal.
i

CLOS

Detailed Syllabus :

Unit
Mo, s

Mo of Lectures

Tistraiduwictbon e Value Education

i 1. Concept, definition, and need for value education.

2. Content and process of value education.
3. Application of umin vilees by everyday life.

Self-FExploration and Human Aspirations

3 Homrs

I |. Self-exploration as a means of vilue education.
2. Development of positive attimde and self-confidence.

|| 3. Right understanding of happiness and prospenty.
Harmony in the Human Being

d Hours

mn 1. Hunman being as more than just the physical body. 3 Hotrs
2. Harmony hetween the Sell (*1') and the Body.

3. L[ndmr.‘mﬂ-lng the coexistence of the Self and the Body,
Harmony in the Intdividual and Soclety

1. Understanding the needs of the Self and the needs of the Body.
2. Activities of thee Self and activities of the Body.

v 3. Family s the hasic unit of human interaction and the role of valoes 1 Hours
in relationships.

4, Foundmions of respect in relationships: affection, kindness,
guldance, reverence, glory, gratitude, and love,

Harmony in Society and Nature

| 1. Comprehensive human goal: the live dimensions of buman en- 3 Honurs

deavour.
2. Harmony in nature and the four orders in nature.
3. Hnlistic perception of hanneny n exlstence.

W
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i1 ecmmmended Befrvences [Preferably latest editions):

Tripathl, A. M. Human Values, New Age [ntemational Publishers, New Dethl

Gaur, Tt 1., Asthana, W, and Bagarie, G. P A Foundation Course in Homan Yaloes
and Professional Ethics. Excel Books, Mew Dielhi

Gt B B, Asthama, R. and Bagaria, . B Teachers' Mamual lor A Foundannn Course
in Humnan Values and Professional Ethics. Excel Books, New Delhi.

Raghavan, V. Universal Human Valoes. Excel Books,

Gaur, B, B, Sangal, [l and Bagasia, G, . Human Values and Professional Exrhies,
Excel Books,

Govindarajan, M., Natarajan, 5. and Senthll Komar, V. 5. Engineering Ethics.

Preptice Hall Tndia

TR

7. Velasguer, M. G. Hosiness Ethics: Concepts and Cases. Fearson Educslion.

I
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BP304T: General Pharmacology (Theory)

Courue Coe Course Tl | Course Type
BFI04T General Pharmacology (Theory) Core
5 Hours Per Week (1,-1-1)
Credii ! Max. Hows.
L T P
4 3 xn - 45
| Maximum Marks =5 SE ESE
75 . . i A5
Course Objectives:

The vbjectives of this course ans;

L. ‘To provide s foundational understanding of the history of pharmacology, lecusiug on the
' ewnlution of drug discovery and desrelapment,

2. Introducing the concepts of phirmascodynamics and pharmacokinetics, helping siudents un-
derstand the mechanisms of dawg action, ahsorption, distribution, metabolism, and mecretion,

4. To familiarize students with the principles belhind new doug development, including preclini-
ral testing, drug soreentng methods, and safety pharmacology.

4.  To enable students to leamn shout mxicity esting, ensuring they understand different meth -
ads of evaluating druy safety and the regulatory guldelines involved in toxicity assessiment.

5 To prepare students for inderstanding the pharmacology of different therpeutie drug
classes, by applying hasic pharmacologlcal knowledge o curvent tremds in drg development |
and screening,

Course Learning Outcomes (CLO):

CLO Upon successtul compledion af this course, the students will be able to

CLO1 [Relate the fundamenial principles of phanmacodynamics and pharmacokinetics of drugs
lactions on th human body.

CLO 2 [iilustrate the processes involved in the drig metbolism, waicity, and safety evaluation fo
relate thelr significance in the preclinical developnent of new drogs

CLOa Apply the knowledge of phanmatological principles to t'“iru:LEfp'_. bacheity, ani safety
pvaluation of new dnsg candidaes.

]| I
Sigl'lﬂlfl.i'_rp ul '.in?{iﬂin-_rmr ﬁllﬂlun if the VT
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M,

Appraise (he recent trends In pharmarnlogy

Uni |

Detailed Syllabus:

Asarss the ethical and scientific PT.H'.:i.-rlh'.‘ﬁ underlying drig safery, efficacy, and toxicity

Topirs

Introduction io Pharmaculogy

a)  Definition, historical perspectives, branches of pharmacology and
their scope, drug, walure and sowrces of dugs, [nternational Classi-
fication of Diseases (ICDY) and Infermational Non-propeietary
Mames (INN) for drugs

bi  Coocepd of generic medicines, essential drogs and mtional dnig use
(R, indian Government's initiatives (o promte these conceqes.

) Routes of drug administration along with thelr advantages and dis-
advantapes.

Pharmacolinetics

a) Dmigp ahsorption, mechanisms of drug absorption, membrane

transporbers, bioavidlabllity, bloequivalence, tactors affecting
drug absorption,

b Drug disribotion in different compartments, vohsme of disriburion,
storage sites, plasma protein hinding and its therapeatic Importance.

¢)  Drug hiomansformation, microsomal, non- microesomal meabolism
and cytochrome P450 eneyme system, phase | and 11 reactions,
flrst-pass metabolism, entero-hepatic cycling, concept of prodmugs.

d) hrug excretion and s Kinetcs,

M, oof
Lectures

00 Hours

7 Hours

Vinlume:- T
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Pharmacodynamics
a)  Types drug action and mechanisms of drug action, dose respanse re- |
lationship.
by Receptor theordes, struciure of receptors, classilication and regulation
of recepiors, spare receproes, Concept of agonist, inverse aponiss, par-
tial agondst and antagonis.
) Signal rassduction mechandsms of recegon,
M @ Facwors modifying drug actlon inchading the concepts of mchyphy: 10 Hours
laxis, idiosyncrosy, drug tolerance, dependence, addiction, and the
combined effect of dgs {Additve effecs & Synerglsm),
|1-'; Adverse drug reactions (ADR]} and types of ADRs,
N Drag interactbon, types, phammacpkinetic and pharmacndynamic
| dmig-dnig inferactions.
verview of drug discovery and evaluation el new drog
a) Hief discussion on drog discovery and preclinical evaloation of mew
drugs.
b Human relevint soreening techniques: Reconstucied haman epider-
mis, organ-on- Chip model, skin irktancy west by econstrocted comeal -
eplihellum, skin conosivity esting by Direct Pepide Reactivity Assay, |
) Advanages and disadvantages of in vitro and in sifico Dharm:tq[ﬁlru!
screening and evaluation ) |
V' | Recent trends in pharmacology 11 Hours |
a) Chropopharmacology: [niroduction, biokogical clock, types of thythms |
hoimones, diseases and drugs affecied by cincadian davthun, linroduction 1o
chrond Kinetics and Importance of chronotherapentic and fotore scope, |
b} Indrodhuction, general principies, spplications and scope ol Phamuacoje
nomics; Cene therapy, Rlosimilars and Precision medicine.
|
Toxicology |
a) Introdduction to toxicology and its branches. Classifica- |
tion of poisons based on actions and lethal doses, tvpes
of antidotes,
b) General principles of treatment of pcute podsoning include
v heavy metal polsoning. Management of poisoning. # Hours
¢) Definition and basic knowledge of preclinical wxicioy test-
imp-acute tooclcky, sub-acoie toxlciiy, comblned clhronic and
carcinngenicity testing as per QOECD norms.
d) Basic understanding of principles of penotoxicity and ter-
atngenicity as per OECD guidelines.
e} Definithon and concepls of safely phamacology as per [CH
el CYECDY pukdelines, |
o iﬂ".m ‘l Thare:- "J D-I-JI lﬂl&

Hredtor natire of the Ve Volume:- 7
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Recommended Relerences (Preferably Linest editions):

| i Bunion, L. Hital-Dandan, R, anid Knollmann, B, Goodman and Gliman's The |
Pharmacological Bisiy of Thempeutios, MoGraw il Education '

2, Ramg, H. P, Dale, M. M., Riter, J. M., Flower, IL 1 and Henderson, G, Rang and i
Dale's Pharmacalogy. Elsevied

1. Karpung, B. G. and Trevor, A 1. Hasic and Clinical Pharmacology. MoGraw- Hill Ecdu-
calion,

4. Whalen, 1, amd Finked, I Lippincot®s lhsmied Reviews: Pharmacology. Walters

Flinwer,

Tripath, K. D. Essentials of Medical Pharmacolopy. Jayper Brothers Medical

Publishers.

n

Dates- 11077 [ e 2 =

5, ¥ % U-'H‘H-"l
‘7 5@1.{{“&_1{‘-"_ e [Mrector H'%HIHIE al the Vi | Volume:- -
e S | - MR W—




w» MEMORIAL UNIVERSITY

RAMSWAROOP

RBP305T: Heterocyclic Compounds and Stereo Chemistry (Theory)

Couse Code Ciourse Title Cniiise Tpe
RPIOST Heterocyclic Compounds and Stevea Chemisiry -
(Theory)
Hours Per Week (1-T-P) -
Credit St Max, Hous
| I. F P
: 3 3 - A5
‘ MM | Sk ESE
l 75 %0 45
Course Objectives:

Tiwe ohjectives of this course are io:

L

.
;¥

4.
5

Course Learning Outcomes (CLO):

Undestand Chemistry of Carbascylic acids, Phenols, Amines and Polynoclear Aro-
matic hydmcarhons

Explain the concepts of optical somerism and their pharmaceutical significance,
Explain the concepls of Geometrical isomerism  end  thelr pharmacentical sig-
niflcance

Know about TUPAC pomenclabire anid Chemistry of heterocycles

Equip students with knowledge of organic reaction mechanlzms and thelr appli-

catbons In drug synthesis.

LD

Uipon successful completion of this course, the stdents will b atabes o

Recall and outline methods {or the preparation and chemical reactions of various arganic
Compoumids.,

5

Expiain the acidity and basiclty of organic campaunds and recognize the medicinal reievance
al polynuclear hydrocarbons snd heterocyelic compounds,

il ustrate the concepts of stercnisomerism with approprate exansples, —

Clas<ily, name, and interpret the stractures and chemisiry of heterocyclic componnds.,

Dcscribe amd aralyze the synihesls, chemical behavionr, and applications of
histerocyclic and polynuclear hydrocarhon compoumeds.

=
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Detailed Syllabus: |

Uniit Topics Mool .
N Lectures

|'[_,|'H:n'|.'|.'l.tljl' of Carboxylic acids, Phenols, Amiwes and Polynuclear
Aromatic hydrocarbons

i, Aliphatic and aromath carboxylic acids

o  Methods m prepare carboxylic achds (Oxidation of alcohols, carbonation

of Grignand reagent, Kolbe-Schmidi reaction)

o Swudy of actdity of carboxylic acids and elfect of substituents an acidity
Swdy of chiemieal eactions of catboxnyllc acids [Mechanisim o nuche-
mphillc acyl substitation, Decatboxylation and Hell-Volhard-Zelinsky re-
action). Pharmacentical applications of aromatic carboxylic acids {Ben-
roie acid, Salicylic ackd, Aceryl Salicylic acid)

Aliphatic and aromatic amines
Mathoeds 1o prepare amines (Reduction of niro compound, reduction of
nitriles and Hofisann degradation of amides)

Srady of basiclty of amines and effect of substituents on basicity
Stady of mechanism a o d synthetic applications of disconiom sabs in-

cluding Sandmeyer’s and azo-dye coupling reaction

Aleohols and Phenols |

¢ Classification of alcobols, methods 1o prepare alcohols {oxymercuration - 45 proye

demercuration, reduction of carbenyl compouands) |

E Acidity of alcohols and Fhenols including effect of substituent on acidity

Definiticn of phenols, method o prepare phenols by cumene process.,

Comparison of e acidity of phenol vs alcohol '

b Sty of mechanism of chemical reactlons of phenols (Reimer- Tiemann ‘

e G B e

. g

reaction, halogenation and nitration of phenols), Pharmaceurical applica-
tioms of aleohols and phenols (Glycering, Thymuol, Paracetamol)

4. Chemistry of polynuciear hydrocarbons

Definttion, and classification of polynuclear aromatic hydmocarbons,
Seudy of syrithests (Haworth synthesis) and mechanism ol electrophilic
arumatle  substitotion  reactions  of  naphthalene, phenanthrene  and
anihracene and medicinal uses of dmugs containing Maphthalene
(Propranolol, Napharoline) and Phenunthrens (Morphine, Codeine},

|" 7 To oo
ngnulur;':pi%.h;nnr d . Volume:- T
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E’pli:-'.d EDIerism

Delialiion of sterenisomerism and types o siereoisomerism with exam-

W -
il e Definition with exumples for optical activity, origin of chimlity, demens o 00

of symunetry, chiral and achiral materules, enantiomesism, dinsrereoiso-

merism and meso compeirnds

e Study of configuration including 1) & 1. sysiem, sequence mules, R &5

system. Medicinal imponiance of aptical Bomess with exampies

o Racemic mixture and yesoltion of mosnic mioaes il
senmetricil ISomerism

Nomenclature of geometrical isomers (Cis & Trans, E & 7, Syn & Antl
sysiin)

1 s Conformational lsomerism and its analysis in ethane, butane and cyclo-
hexane

s Siereo isomerism in bipgheny! compounds {Atropisemerism) and condi-
tions For optical activity in bipheny! compounds

G Tours

e — e

Chemistry of flive membered heterveycles
b [UPAC nomenclatre and classification of heterocyclic compounds as per
the Hansch- Wilman system
s Reladve aromaticity and reactivity of pyrole, faran and thiophene
Study of synthests of pyrmole (Paal = Knorr synihesis), furan (Feist-Dé-

v nary reaction), thiophene (Hinsbery, synthesis) and Mechanism of Elec- (10 Hours

trophilic substittion reactions of pyrrole, furn and thiophens

Mediclial uses of drugs containing pymole (Ethosuximide, procyciidine),

furan (Purosemide, Nirofurazone) snd thiophene (Cephaloridine, Clopl-
i dogrel) = |
I_ 'fhrmhlrj- of other heterocycles
| Study of nomenclare of fused heterocyelic conpounds, synthiesis fo
pyrazole (Knor synthesis), midazole (Dehus-Radeiszewski reaction),
pyridine (The Hantzsch symhesis), quinoline (The Skraup synthesis) and
Electrophilic armatic sihstittion renctions of pyrazole and imidazale
vy [ Chemical structures of Indole, pyrimidine, henzimidazole, pusine,
azepine, pyrarole, oxacole, Fhenothiazine, benzotriazole, quinoxaline
Basicity af imidazole, pyridine and quinclone
e Medicing] uses of any two dugs condaining pyrazale (Sildenafil, Cele-
coxil), Imidazole (Meironidazole, Pilocarpine), pyridine ( somiazid,
Chlomheniramine), quinoline (Chloroquine, Clprotoxacin), indele {In-
demethacin, Reserpine), benzimidszole (Alhendazole, Mebendaznle)
pydimidine  (Fluorourscil, Sulphadiazine), purine (Mercapiopurine,
Thioguanine), nzepine (Diazepam, Loxapine) heterocycles

07 Howrs

-n e Tﬂﬁu};
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i;{frnmmrmlul Referenves (Preferahly Latest editions):

|, Finar, 1. L. Organic Chemismy, Vol. 1. Pearson Education.
Figar, 1, L. Qmganic Chemistry: Stereochemistry gad Nawral Prodocts, Vol. 2,
Pearson Education.

1, Smith, M. B, and March, 1. March's Advanced Organic Chemistry: Reactions, Mecha-
nisms and Stucture. Wiley,
4, Bahl, B.5 and Bahl, A. Textbook of Organie Chemistry, 5. Chand.
5. Nadendls, R. R Pharmaceutical Omganic Chemistry: Heterocyclic amd Natusal Prodoets,
Vallabh Prukashan.
6. Gilchrist, T. L. Hetevocyolic Chemistry, Prentice Hall.
g 7. Fliel, E. L. and Wilen, 5. H. Sterepchemistry of Onganic Compoimds. Wiley

1{ . : e i r.—n TFD:#
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BP306T: Pharmaceutical Dosage Forms | (Theory)

Goitse Code | Ciomtrser Title I Course Type
BP3IDET Pharmacentical Dasage Forms [ {Theory) Core
P ek ([.-T-F
' Credit e J Ml | Toniars:.
E | T ¢
3 3 | - + a5
| Maximum Marks 5K _ ESE
|
s | k1) 45
Course Objectives:

I'Te objectives of this course i (o

L. Understand the fundamentals of dosage form development, including pre-fomulation
stisdies, doug—excipient compatibiliny, and stability considerations as per ICH guidelines.

2. Acguire knowledge of formulation and mamufactoring of compressed solid dosige forms,
including whles and coated tallets, along with quality contmal and packaging.

3. Develop competence in the formulation and evaluation of finely divided and {ilied solid
dosage lomms, such as powders, gmnules, and hard and soft gelatin capsules.

4. Understand the principles and fonmulation sirategies of modiGed-release solid dosape

forma, incloding sustained-release and controlled-relese sysems,
5. Gain knowledge of micmencapsolation techniques, their applications, advanages, limi-

tations, and evaluation of microcapsules in pharmaceutical products.

Course Learning Outcomes (CLO):

ELI}E Upan sucressful completion of this course, the students will be able

CLO 1 Describe pw-fnrrnuEl:-lEln principbes and evaluige hey physicochemleal parameters critical to
solid dosage-fomm development.

CcLO2 ',A.bp;!i.-_[]:nmuﬂmjnn arul mmanufacnring processes and perform quality controd tests for

tnbies, inclading coated tablets, and troubleshoot common {formmibation and processing
rleftcis,

f\_..."l - - : Da.tt'-_J Jl*nu:‘

e\l A o Uspa |
Higlmllyﬁlztﬁﬂiquirertur Tature o l'.hr‘u’-l': Volume:- T
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(T107 Formiame and evaluae finely divioed and filled solid dosage forms such x medicated |
wilers, granules, hard capsules, and soll delatin copsules using appropriate materials,

ulpinenid, and qualily contral procedures

OO 4 [Design and evaloatz meiTled-rolease sulld l‘II:I-'JEII;;g.,l.':"nJ.rEIh by selecting sultable polymers
i mechinisms o ackiove sustained and controlled drug relesse.

CLOS [Analyze various microencapsulation mothuds, select sultable techiques for specific dug-
livery needs, and evaluate microcapsules hased on plysicochemical and performance

FAIMIEETR.
Detoiled Syllabus:
M. of Lecmines
Uni Tapics
L

Fundamentals of Dosage Form Development: =
brsformulation studles: concept, need, and parametess Including

Colubility, pla, physical nawre (amorphous  and crystalline),
Solymorphism, particle size and shape, and powdder flow paramseters,

{  [Drug-excipient compatibility studies, 07 Houis

Packaging sefection for varions dosage fooms,

13rug product wnd contalnes-closore intieraction.

neroduction 1o stability guidelines of new diug substonces and products

ICCH Q1)

‘ampressed Salids: )
‘Fablets

I [Excipients (roles and examples); oaoling (types and speciiications]); 12 Hours

rznuhrturjrg methods and equipment; tabilet defects and remedies;

n-process quality control (IFCCE finished-product tests; packaging.

lablet Coating

Types of coating (sugar, [Hm, compression, enteric); need, advantages, and

imitations; polymers, process specifications, and pouipment; coafing

lﬂe[zn_r.; gunlity control ol coated tiblels.

. Y T ol P e
Sigmmmu[:llljr !.;I;:I.'I*E:mr 1 '%'vf'ﬁnmm‘t n.:f the Vi Volume:s- ]
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‘ "~ Finely Divided and Filled Solids: =

|M-|1rl1r:|tr-1l powders and pgranules:  formulation  conslderathins,
:||'|.'1llljfa-|'[L1HI1E processes. (mixing, gronolation), quality conomd, ar
kaging.

selntin and non-gelatin shells: composition, emply shell manifacuning
nality control, pnd cageule sizes.

Hard gelatin cagsules: Tomulation design; flling wetbods (mansal, 12 Hintirs
mi-mtomatic, wsomatkcy, |POC and  Dinished-product  fests;

packaging

i

Soft pelatin capsules: shell composithon and plasticizers; Bl materials]
anifacmuring methods (rotary die and others); delecis; quality control
nd stahility.

odified-Release Salbds:

ypes of mblets: sustalned-release and controlled-rolvase tablets,

wepl, need, advantages, and disadvantages.

07 Hours
sormulation design and drug-relesse mechanisms.

Iymers used for sustained and controiled melease.
P:aluminn of modified-release dosage forms. I

beroencapsulation
‘oncept, need, advanmges, and disadvaniages.

v [Methods of microencapsulation: spray drying, spray congealing, exinision 07 Husurs
nd spheronisation, fluidized bed coating, and phise-separation
cervation,

. f—
%\ 59 :.‘ b l.tlbhil
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1. Aldlen, L. V., Popovich, N, G. and Ansel, H. C. Ansel’s Pharmiaceutical Dosage Forms
and Drug Delivesy Systems. Lippincut Williams & Wilkins,

2. Aulton, M. E- and Taylor, K. M. G. Aulton’s Pharmaceutics: The Design md Mamu-
fartume of Mediclney. Elsevier.

4. Lachman, L., Lieberman, H. A. and Kankg, J. L. The Theary and Practice of Tedie
trial Pharmacy. CBS Publishers & Distritutors,
I'ray, [}, . and Beringer, P. Remington: The Sciwince and Practice of Phanmacy.
Pharmneeutical Press.

5. Robimen, ). B and Lee, V. HL L. Contolled Drug Delivery: Fendamentals and Applica-
tHoms, CHRE Press.

6, Sinko, P. ). Martin's Physical Pharmacy and Pharmacentical Schinees. Lippincost Williams
B Wilkins,

7. Indian Pharmpcopoeia Indian Pharmacoposia Comniission.

8, United States Pharmacopein, United Stotes Phannacopedal Convention

8, British Pharmacopoeia. British Pharmacoposia Comumisehon,

Loy 15 oy Q . | EhaRe:- ||||Ei-"|'|[:|£-1f=
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BP307T: Pharmacentical Engineering (Theory)

Coprse Code Coupse Tiele Caurse Type
| Pharmacentical Engineering _
il | (Theery) o
Hours Per Wisaly -'T'-F'}" W [
Credl v Pl Homrs,
L s p
| 3 — — . die
M acimom Marks SE ESE
h 30 d5

Course Objectives:

The ohjecrives of this couree are 1o:

1, Provide fundamental knowledge of pharmacewical engineering principles and commaon

unit operations involved in selid and Biguid pharmaceutical manufacturing,

2. Develop an understanding of thermal operations such as drying, evaporation, distllatdon,

v heut transler used in phiarmacetical processing.

A Inroduce materinl hadling systems, conmosion control, and waste management practices

relevant (o pharmacestical plams.

4. Explain the principles of fubd flow and fow measumnment used in phannaceutical prooess
Ippment. I
Develop knowledee of e design, construction, working principles, and pharmacentics]
applications of engineering squipment used In tw phictmdceutical Indostry, I

Course Ltarnlug Outcomes (CLO):

oo hgm soccesiul completion of this course, the smdents will be able o)

| }.'.;:[.'llan the [:I-I.'LI.I'EiFI|E!- arie] pharma:euhtal applications nf unit operations such as size
redhsetion, mixing, siee separation, and fukd Aow.

(L]

Idemtify and  describe the constroction, working, and  wtility of various |
plamaceutical engineering equlpioent.

Compare and evaluaie different thiomal processes such as drying, evaporation,
distiflation, and heat ransfer based on operational efficiency,

EPE ST TSR )

il o 3 | Date:- ) :
{1‘ ! - ‘_[:m.ﬁil E rl;:..i-l[lﬂ:'-EI
Hmnnn'd the [Hyeciar rateire ol the VO j Volume:- T
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Seamine the relevance of contemporry wchnological trends such as PAT and
uluiation for enhancing pharmaceutical manfarturing processes.

Detailed Syllabus:

Ui Topics

Unit operations assoclated with solids

Principle, construction, working, sdvantages and disadvantages and
1 [Pharmacearical applications of stze reduction, size separstion and mixing
eejiilpmen

12 Hoars

Unit operations associated with ]IqIEdN

wiple, constroction, working, advantages and disacdvantages and
mmaceutical  applications  of  fiitration, orystallization  and
entrifugarion equipment

13 Flosurs

“iinit operations associated with heat wransfer

1 [Principle, construction, working, advantages and disadvantages and

ceutical applications of evaporation, drying, dlsiillucion ani
a1 transier equipment

12 Hours

Materiils and material handling
yetion to material  handllng  equipment  and  techniques,
“onveyors, holsw, and automated guided wehicles (AGVs), Stworage
tems: hins, silos in warehouses, Salety considerations in material

lhandling and waste managemei, Types of corrosion and thelr impact
won pharmaceutical processes and environment

05 Hous

; low of Mukds

Vv [Types and messurement of fiow, manometers, Reynolds number and its
ificance. Bemoulli's theorem and its applications, Orifice meter,
Venrurimeter, Pitol ohe and Rolometer

_-—I_——

L —

04 Hours

i
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Recommended Relerences {i‘:&mhiy batest editions):

Banker, G, 5, Pharmacewtical Engineering. Marcel Dekker.

satnbamurthy, K. lnoroductbon 1o Phamaceatical Engineering, NMew Age Infer
iatdonal

Kennedy, T. F. Good Design Practices for GMP Phammaceutical Facilites. CROC Press.
Banker, G. 5. and Rhodes, C. T, Maoderm Pharmaceuties. CRC Press,

Hickey, A. J, Pharmaceutical Process Engliwering. CRC Pres.

Cote, G. C. Pharmaceutical Facilities: Deslin, Layouts anrd Validation. CRC Press.
Berich, F. 1. Fundamentals of Modem Pharmaceunical Procesy Ergineering.
Academic Press.

@ aw

8. Chase, A. (. Environmental Management in the Phammaceutical Tnduostry.
Springer.

9. Bunn, G. Pharmaceatical Prodoction Facilities: Design and Applications. CRC Press.
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BP308T: Pharmaceutical Microbiology (Theory)

Canise Code i‘:-;ﬁ|ae11ﬂe ,l Corne Type
BPA0AT | Pharmaceutical Microbielogy (Theory) Corn o
= ' Hours Per Week {L-T-
Credit R Max, Houm.
L. | L P
P—— : _ _| — P
Maxifmiien Marky | ) | s
' 5 a0 45
| S ——
Course Dbjectives:

The objectives of this course are o

{. Introduee the fundsmental concepis of micobiology and s relevince (o
phormaceutical sciences,

2. Provide insights into the lndustrial application of microorganisms in the manfacture ol ,
pharmacenlical produwcts,

3. Provide knowledge Good Manufaomring Practices (GMP) related 1o micrabial
contamination contral,

4. Provide understanding in microbial evaluation technigues such as sterility lesting, micrahlal
Limit vests, and microbial assay. |

5. Familiacize stdents with sterilization technologies, microbial spoilage control, and In vitro
cell cubture techniques for pharmacestical meseirch and quality assurance. I

Course Learning Outcomes (CLO):
CLO Upen successful completion of this course, the students will e able to:

Explain the basic concepts of microbialogy and the role of inlcroomganisms in
thnn'ﬂ-uirah.

CLO1

CLD 2 1]&.'““',[? and differentiote MICTDOTRANLSTS USiNg Ftaining and biochemical techigues,

Fvaluste microblal contamination SOUrCes and apply GMP-hased strategies for

| LD | i
ontaminatian contrel

l —— e

_-“"r... i . __“ Q | Dhabes- ,Hllr'lllrl]ﬂ_-_.{:.
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.F:F_'t-LIli_!- mbcrohial speilage mechanisms and select appropriare disinfectants,
antiseplics, of presefvatives.

Compane various sterilization. methods and assess Ui elleclveness and validatio
(105 purameters and perform microbial lmit and sterility tesss o compliance witl
| lnrmacopeial guidelives.

Detapiled Syllobus:

| Unit Ma, of
Mo, Topics Lschitres

introduction and role of micraorganisms in pharmacewtical
findustry

» Punglamentals of miciobiology: Microorganisms and
medicines, Introduction o varlous  microorganisms, n
Microblal cultivation, bsolatbon and  emumeration. |
Pharmaceutical importance af microorganisms. |

" s [ntroduction o Micrascope (Compound and Electron 09 Hours ,
Sicruacope) |
« Identification of bacteria wsing, smining technices
{simple, Grami‘s S&Acid-fast staining) and biochemical
tests ([MVIC).
= Antibioties producedby microbinlogy (Prduction and uses
| sirepommycin, cephalasporin)

Fvaluation of microbislogical contamination

t Sources amd types of microbial conlaminani

Control of microbial contamination during mamifacnre
Il of Moosterile dosage forms and sterile dosage fonms 08 Hliors
{including Aseptic area), control of Atmosphere, Wa-
ter, Riw material, Facility, Packaging, Equipment

s Micioldoloplcal spoilage of pharmaceuticals, Factors af-
fecting microbial spnllage of phannaceuticals.

= Introdiction 1o Fermentation, types and fermenters,
Microbial control and evaluation

Designing of aseptlc ared. Lamivar Now equipment's, cloan ares
lassification, Biological Safety Leve! categories. Methods of prevention,
1 Disinfectants, antisemics, and preservatives, and  rheir  evaluation 04 Hours

|Fa|-|:t|:|n affecting the antimicroblal activity of disinfectants

sy 3 _ )
Al t| _-*ﬂm.. |I:I-ntr 'rJD'T}:*-EIE.E
_ Eigmlm-;i @_%Zﬁé s rature of the VO | Volume:- “T |
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| Kierilization procedures, assurance and evaluation

= Physical, chemical, gaseous, radiation and mechanical
methods of sierlization, Advances sterilization rech-
v nelogies, Evaluation of efficiency ol sterilization, Val- 08 Hours
iation of sterilization procedures and Sterility tndica-
L[] 459

Sterility assurance, Bioburden determinarion, Model-
ling in predicring microbial growih and death, Test {or
bacterioaratic, bactericldal acvivity |

Microbiological quality control

= Microhial limit tests and Micrmobial assay (antihistles, vitaming and
aminn acids)

v | * Sterility esting of products according to 1P, BP and USP 09 Hours

o Methods [or monitoring Water and Afr Cualiry

In vitro cell cultures, general procedore Tor cell culuare, Application
of cell ciltures |n plarmacentical industry and research |

Fiecommended References (Preferably latest editions):

1. Pelczar, M. J., Chan, E, C. 5. and Krieg, K. K. Microbiology: Concepts amd
Applications. MeGraw-HILL

Prescott, L. M., Harley, J. P.and Kleln, D A Microbtology. MoGraw-Hill.

Hugo, W, B, and fussell, A. D, Pharmaceutical Microbiology. Blackwel) Science.
Whites, M. 1., Momgan, N. L., Rockey, J. 5. and Higion, G. Industrial Microbiology:
An Intredoction. Blackwell Science.

Denyer, 5. P, Hodges, M. A, and Goman, 5. I. Hugo and Russell's Pharmaceutical
Microbiology. Wiley-Blackwell.

Atlas, B. M. Handbook of Micrebiological Media. CRE Press,

Sandle, T, Pharmaceytical Microbiplogy: Essentials for Qualily Assurance and
Cuality Comtmal. Elsevier.

Sutton, 5. V. W, Microbiology 1n Pharmacentical Manufacturing, FDADHI
Puhlishing,

BT R

3
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BP309P: General Pharmacology (Practical)

[ Cotirse Code i Course Title Ciuprse 'lljl]l‘
ADGH General Pharmacology (Practical) Core
Hours Per Week (L-T- i
Credit & i 1 Max. Hoars,
I ' ¥ P
| - =
3 s = 4 0
= 8 == —
Maximum Marks SE IESE
bl 20 J-U'_
j— = i i
Course Objectives:

The ohjectives of this course ane fic

I, Uneurstand the historical and foundational aspects of experimentil pharmacology

2. Develop knowledge and practical awareness al elical and regulatory standards n labo-
ratory ankmal care and use, as ontlined in CCSEA guidelines

4 Acquire skills in phanmacologlcal data acauiisiton 2nd analysls

4,  Interpre; and constract dose-pesponse curves (DRC=) and calculate and interprel phamaco-
lugical indices such as LDA0, threshold and cefling duse, slape of DRC, and Pk,

5 Calrulate the pharmacokinetic parameters and analyse the oles ol pharmacokinetic pa-
rameters in the drug effeces, and dostog schadule,

Course Learning Outcomes (CLO):

CLO Upon successil completion af this course, the students will be able to:

CLO 1 [ldeniify and desciibe the pharmacological actions of drags on ﬂ1ﬁerml_-|.1_hys&rzlngl:ul '

eyatems and nnderstand their therapeutic nelevance.

[CLO2 .E}mmn basic nh.wﬁ:i-'!uﬂ]i:m fmri'ménu. and analyse the results in determine diug
ellicacy and salety.

CLO3 [Apply the knowledge of drug mechanisms and interactions fo predict clinical |

AT S

- s - - = -
CLO4 [Develop skills for documentation, data collection, and report preparation of
experimental pharmacologicil Livestigations,

_E..Dgzi.l}nifmand the importance ol plnl|ma1:n]n§§'in-ﬁl'ﬁﬁ"ﬁrrinpﬂwm, clinical research,
and its application in medical practice

[ —T ; _rf} =t = = ﬂ._ |I'.Iin1.:- “Jh.ifjm"ﬁ'
Signatie of | .. e lor ‘ : "hmm fhe VIC Volume:- o
— SSFEITVI B —— — e
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Deteriled Syllabus:
R — T

{Mfintmum 12 experimuents o be performed)

1. To describe the contribetions of renowned phanmacologieans and thetr discover-
s based on pharmaceloglcal experiments (Any 5 Noble Laureates whose re-
search contributed to the development of Phamacology),

. To swidy varions laboratory safety precmitions, hazands, pérsonal hygiene,
commonly wsid wols, devices and instrumenmts i experimental phamacology
1. To study common experimental animals [ncluding oansgenlc animals aloug
with their applications in the pharmacological experiments i cument drg dis-
covery parssligm.

4. To study concept of GRs along with the maintenance andd experimentation on
laborstory animals & per the CUSEA guidelines,

To demonstrate collectiondsoliton of DNA and RNA using computer simula-
tions and sudiovisual aids.

G To study Bmporsant anaesthetdes and euthanasio procedures for experimiental
animials,

?, To demonstrste diffevent routes drug administratlon wsing computer simala-
tiom and understand the significance of sach route along with the maxinmom
administrable dose,

. To sindy prepamation of different types of physiological salt selwioas (P5S),
oell culture media and o understand the role of each fngredient used in PSS
preparation,

5, Tostudy the instrumesntation used for isolated tssue experiments (students or'-
gan bath assembly) and recent development In recording of the responses of
isolated rissues.

10, To recond the dose response curve of any (wo agonists on suitable isolated tis-
sue prepamtion nsing computer slimilation experiment,

1. ‘To srudy the potentiating effect of physostigmine on DRC of acetyl choline
ihrough interactive computer simulation.

12, To study antagonizing effect of d-mbocurarine on the DRCs of acetylcholine
through interactive computer simulation.

13.  To determine of P02 of given agonists using isolated Hssue preparation using
computer simulstion experiment

14. To study and determine various phamacokinetic parameters (Cmax, Tmax,
Ke, 14, Vi, Cli, AUC, AUMC) from given hypothetical data,

15,  To estimate LDso using hypothetical data through computer-aimulatod experi-
mentatinn (as per OECD 425 guldeling) using soffware.

16, Software based quantification of micronuclens test and chromasomal aberra-
Ly tesst

17. Software based prediction of teratogenicity.

4. Use of UV-Spectrophotometer [oe siudying dmg-protein interscions.

*P(T recaminended software s shell be used for performing experimerns,

g |

Date- 1] B~ _
a 1!-1'-‘-'-" Irl'-']|||!r:'1[
"‘ Signanire of the VC volume:: 1
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Recommended Relerences (Preferably latest editions): |
1. Ghash, M, N, Fundamentals of Expedmental Pharmacology. Hilton & Lompany,

£

L8

tion of the Potentia] for Delayed Vintricular Repolarization,

Kolkata

~Vopel, I, G. Drug Discovery ani Evaluation: Pharmacological Assays, Springer.

Mofmamy, ¥, B. Handbook of Experimestal Pharmacolégy (HEF Saeries).
Springer Nature, |
Orgariismion for Economit Co-operation asd Development. OECD Cuidelines for
the Testing of Chemicals

Internarional Cowmncil for Hammonlsation. 1CH Guideline S7A: Safety Pharmaco|-
oy Stucies for Human Pharmaceuticals.

Intematicnal Counell for Hanmonisation. 1CH Guideline S78: Nonclinical Evalia-

 aters 1] 07 [ 2004
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BP310P: Heterocyclic Compounds and Steree Chemistry (Practical)

¥

Connse Code | Cowse Title Course Type
F Heterncyclic Compounids and Stereo
Benar Chemistry {Practical) e
T Hours Per Weel (L-T-F)
Credi { F} Bl Hloers.
2 5 T P

2

Maximum Marks SE ESE

50 1] 3
Course Objectives:

The objectives of this cowrse are o

I, Uniderstand basic labozatory safery miles and leam how to hamidle chemicals andd
glasswire properly.

2. Gain hands-on expertence in preparing, parifying, and identifying omganic com-
patinds.
Lewm practical wohnigues (o separate components of binary organic mixtures.

4, Leam digital waols for dawing chemical structures and Chemical Reactions.

5  Determine molecular  properties of ammatic  organic and  heterocyclic
ConypoLds

Course Learning Outcomes (CLO):

CLO Upon successful completion of this conrse, the students will be able to;

1 Draw arganic compound stuctures usiog chemical dewing tools.

2 F;n:;'}l_alu atid apply technlques for purification and characterization of organlc |

TS,

3 Synthesize organle compounds thmugh practical Taharaary methods,

4 |Analyze and sepamte binary organic mixmres using sultable experimental techniques.

3 Fﬂmnl.ur molecular properties of arumatic onganic and hetervcyclic campounds.

Datez- || Jn’l j:- o3k |
SiTh : Wi Volume:-
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Detailed Syllabus:

List of practical

{Minimum *fiﬁprrﬂmneﬁmsi be pu:rﬁumr;i]

L. Prepare, purify and charactedze meling polnt, iecrystallization following anganic com-
pounds {Miniomm of 04 apmatc and any two helerocyclic compounds with differem
chemical reactiong )

a. Benzonilide‘pheny] benzoste/acetanilide from aniline phenal by acetylation/acylation reac
Lhaia,

b, 24,6 Tribeomo aniline from  aniline/pirn brome acetanilide from Acetanilide by halo-
genation {Bromination) reaction,

¢, S-Nitm salicylic acid f r o m salicylic acid / meta di-nivo benzene from nitro benzene by
ritration reaction.

d. Bemeoic acid! Salicylic acid from alkyl benzoate’ alkyl sallcylase by hydmolysis

reaction.

e 1-Phenyl-azo-2-napthol from aniline by dinzotization and coupling reactions.

Symthests of 2,46 rinitropheno] by nitmtion resction

Synthesis of 3,5-diovethy] pyrazole [rom acetylacetone,

Synthesis of benzimidazole from artho phenylene diamine

Preparation of benzophenone oxime.

2 Cualitative analysis of hinary mixdure of oganic compounds {any two) (Acid + Neutral and
Hase & Newtral),

1, To deaw and visuallze 3D stroctres, caleulate malecular properties and o draw Chemical]
reacthons using software ools |

Recommended References (Preferahly latest pditions):

1, Pumiss, B. $., Honnaford, A. I, Smith, B. W, G. aidl Twehell, A. ). Vogel's Texthoolk of '
Practical Organlc Chemistry. Pearson Education.

2. Mann, F. G. and Saunders, B, C. Practical Orjianic Chemistry, Peprson Education.

4. Pavia, . L., Lampman, G. M. and Kriz, G. S Introdoction to Organic Lishoratity
Technigues: A Small Scale Approach. BrooksCale.

o

Date:- |1|o7 | 2026
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AP111P: Pharmaceutical Dosage Forms 1 (Practical)

Course Code i Conirsie e =i Cosrse Type
Pharmaceutical Dosage Forms |
BPI1LP (Practical) Cone
=3 Hours Per Wik (1-T- 1
Credit piatt (20 Masx. Holrs.
L " 1 H
—g ‘ 3 | A5
Mzt Marks Sk ESE =it
g o 30 it
Course Ohjectives:

Thi ubjectives of this course are o

1-

2

.

i

3,

Provide understanding on preformulation principles and evaiuation nf key parameters for
drugs, excipients, and dosage forms,

Provide understanding of drug-exciplent compatibility testing Buring Formlarion de-
velopmenl,

Provide hands-on experdence in manufaciuring processes and evaluation for solid
dosage forms.

Provide hands-on experience in manulaciuring processes and evaluation lor sus-
lained/controlled-release dosage fomns and microcapsules.

Prowvide fundamentals of packagting material ¢valuation.

Course Learning Outcomes (CLO):

CLO

CLD 1

Upon successful cnmphﬂj.lﬂ of this course, the studenrs will be able in:

Condoct prt-Em'rE'LI;J.a:i:rn studies to evaluate phyqlﬁﬁ:ﬂiaiﬂn'hl properties of dougs and
puripiems relevant o dosage form developmem.

CLO2

CLO3

L4

e — -

Sigmasuire of L-i;im'lm'

Assess drug-exripient compatibility u;h_lg EppropTate ”FE“E‘WMHE
formalation developnw.

e

Formuilise and avalune solid desage forms, including tablets nnﬂlt'.l.r,_m.uhﬁ, using
suitable mannfacturing methods,

Formulate and evaluate modified w'Ee?uaagr fiorms and micmcapsoles using
ppopriate (ormlacinon and coallsg techniques,

P | D= '|Iu‘t|f1n.1£
ﬁgu.aruru al the VI ‘ Volume:- 7]
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CLO 5 Evaluare pharmacm;ﬁml packaging materials and undersiamd thelr rale In ensuring |
product stability and quality.
i J

Detailed Syllabus:
 List of prattcal

(Minimem 12 experiments must be performed)

Prefonmulatiun study of doy dmgfexcipient as per pharmacopoela.
Evaluation of powder fiow properties for tabler blends.

Evaluation of effect of lubricating agents on powder Tlow pmpenies.
Preparation and evalvation of tabders by dlrect compression.

Preparation and evaluation of mblets by dry granulation,

Mreparation and evalution of tblets by wel granulation.

Quality comrol of markewsd mbiets (TR, coated, enteric-coated).

Preparation and evaluation of coated tablets.

. Compatison of dissolutlon profiles of marketed prepamsions.

0. Prepiration and evaluation of hard-/non- gelatin capsules (fill weight, disintegrarion).

1. Virmal demonstration’ hard-gelatin shell and soft-gel manifacturing (with overview
af aseptic linefisolator).

12. Evaluaton of packaging materials: primary and secondary/tertiary.

13. Preparation and evaluation of sustained-release tablets.

14, Preparation and evaluation of enteric-coated tablets

Hecommended References (Preferably latest editions):

B B

e R R R R

1. Aulton, M. E, Aulion's Phammaceutics: The Science of Dosage Form Design, Elsevier,

2, Lavtunan, L., Lieherman, H. A, and Kanig, J. L. The Theory and Practice of Industrial
Pharmacy. CRS Publishers & Distribators.

3. Troy, D. B. and Beringer, I Remington: The Science and Practice of Pharmacy, '

Phannaceutical Press,

4. Gihson, M. Phanmaceutical Preformulation and Formulation. CRC Press.

5. Hobinson, J. K. and Lee, V. H. L, Controlbed Dmg Delivery: Fundamentals and
Applications, CRC Press.

. Indion Fharmacopoela. Indian Pharmacopoeln Commission.

| S

| e ./ e Dutes- |67 |2026
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‘ Course Code®
Kt 2P AECI

BPFa12F ATFCZ

Mutraceuticals and Functionil Foods

Foui] Analysis

Clionrae Thle*

Compise Type

Elective

BPalZP ARCS | Yopa and Life Sclences
Houry Per Week (L-T-F)
Credis om e =
[ P
- l || I — —
Maximum Marks BE ESF
i ———— ——— —
50 20 1]

* Only 1 elective course shall be seiected _
The syllabl for elective subjects are given in the appendix

.il-h*-“'*"' o 1026

—_—

E
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Semester I'V

Herhal Drug f
BPOTT Technology (Theary) i "

[ Medicinal Chemistry
BP40aT {Thewry) 3 3

| Phammaceutical
PR4OAT Blotechnalogy 3 3

| (Theary)
Social Pharmacy and
BP404T Puiblic Health
(Theary) <

Systemic

BPAGT Pharmmncnology |
(Theury}

Herbal Drug
BP40EP Technology (Practical) 3 !

Medicinal Chomistry
TR {Practical) 3 !

Phiarmaceiticnl
BP4oap Biotechnology 3 1
{Practical)
Soclal Pharmacy and
BPA0SP Public Health 2 |
(Practical
Syslemic

Pharmacology [
Bp410P (Practical 3 :

Ineemship

BP4LL (Mandatory) 8 4

[ F ]

Toral & 3

F, : Date:- | ) Jof| 26024
Eisﬂil'l-ﬁ-!‘!:.-ﬂl-l.h‘l‘ Iﬁrﬁlvr Y?ﬂaﬂ'—.ﬂ the VO Volime:- 77
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BPF401T: Herbal Drug Technology (Theory)

Course Code Cemine Titls Cionirse Type

[ pRaorT _I—Ilrrhul Drug Teehnology (Theary) A

iy  Howrs et Week (L) o Hmm_
L ] T P
i 3 1 | 5 a5
Maxunum Ma_ i SE - ESE |
75 0 a5
Course Objectives:

The objectives of this course are to: |

1. Underniand sl apply plant tissue cultire 1echniques and related approaches for hiomass and
secondary metaboline production.

4. Introduce bismanufactiring concepts in herbal dmg technology, Including plane-based pro-
duction systems and edible vaccines.

3. Develop skills in the prepasation and optimization of standardized herbal extracts dsing me-
tabalite analysis and TLC fingerprinting,

4. Stody the formulation of herbal prodicts nsing standardized exracts in comwventional and
novel dosage forms,

Understand quality control, standardizmion, regulatory guidelines, and interaction studies fos
safe herbal drug development.

Course Learning Outcomes [CLﬂ]
CLOD

o

Upats sutcessful completion of this cmarse, the snidents will be able in: |

' Memnunstrate lissue cultre applications for herbal irug production and edible
acCines

5 Summarize the roncept of standardized esiracts and Intorporate them L herbal
formulations and cotmetics.

3 '|A|.1pl;r analytical methods Iurquuljl:j control thﬂhnl ]:|[L1.|a|.'|_1ljl:|-l1'i_

e e e .

 [lmerpren national regulatory provistons and global standards related 1o herbal chruy -
| rlr"'.rt'[lmmﬂ'u J

sy e -]}.IH'-:-“E'”g”L
A 'hﬂ-ﬁ. b
ture of the VU Volume:- L
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Detailed Syllabus:

Me.of

Linit Mo, Tophes Bt

Mant Tissue Colture and Standardited Extracts:

Flanr missee colmere a5 an alternative souroe of medicine:

=  Historical developemsnt

Iypes of culires

Mutritional reguiremests

Growwth anel malmenance of callus and snspension colhoe

Raole of eliciation, genetic ransformation, bistranstormation, precur-
sor feeding, and somaclonal variation In binmass and secomdary me-
Lubolite production

Introductinn to bismanufaciuring:

+  Medicinal plani—based biomanofacuring

o Utillsing plant factories in obaining valoable ingredients for food,
pharmaceutical, and cosmestic industries

| »  Examples: Shikonin and Paclitaxel 10 Hours

«  Dral viccines [n healthoane

Optimization and prodoction of standardized extracts of medicinal plants:

& & & &

Strategies for prepacition of desired quality extracts by optimizing and
Giljusting bioactives enswting quality using analysie of metabolites and T1.C
[logerprings of the {ollowing:

o Agueows and  hydmealeoholic extmacts of  Ashwagandha,
Shatavari, Licorice, Neem, and Hariaki

»  Flivonuid-rich [mction of Sweet lime peel

s Terpenoid-rich fracton of Bacopa

*  Phenol-rich fraction of Green Tea

s Steroid-rich fraction of Tribulus
o Alkaloid-rich [raction ol Vasaka

— :_ Ernasa |
y ‘il' ___I,.r ® '*ﬂ‘w": J-Ijli-"flll P
Hwamaﬁﬂhuur W %h.}.ﬁ'-lllll:‘:L al the ¥V Volume:- ]
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Herbal Farmulations, Exciplents and Cosmetles: Herbal ]_ \

Tormuwlatinns:

¢ Lonventional herbal foomulitions: symps, mixuees, powders, cap-
sules, tablets, creaims, olislments .

= Novel dosage forms: phytosomes {phytocomplexes), liposomes,
nanoformulation:

« Compasition, preparation, and charmecrerization using stan
dardized extracts amd bioactives

frrhal cosmethes:

1" = Sources and description of raw materials of herbal orgin as active LIS | 10 Flours
in skincare, bair care, and oral hygisae products
= Applications in skincare, halr care, and aral hyglens products such
a57
o Bmcreen-loiongel
o Halr oil, shampoo, herbial dye
o Herbal mnu:hw.qh_. |:']"|FI|I|.'I.I1E gums, candies, gargles
* Face serums and herbal face packs
Fxcipients ol Natural origin

Colorants, sweeteners, binders, diluens

Viscosity bullders, disintegranis

Flavors and perfumes

Protective agents, waxes, bleaching agents and antinxidants

Quality Control and Standardisation of Herbal Medicines:

*  WHO, AYUSH, and EU guidelines on quality control, stability, and
shelf fife smdies of herbsal medicines

» Approaches for standardisation and quality control of botanicals and
ool st
Testing methods and regulatory considerations
Role of DNA fingerprint and molecular markers such as thel., mask,
ine SCAR In quality control

* Forensic pharmacognosy: Role in identification of (et herbal drogs
(®.g., Cannabds, Opium)

7 Hours

I

-."l.‘l - lI

matire ol the Vi
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Herb—Drug / Food ! Herly Tintersctions:

& Lieperal introduction o interactions and mole af ATME, Cy-
toctirome P450, and P-gp

s Herb -dieg intemction:
& St John's Wort with warfarin
o Ginkgo biloba with aspirin

v ¢ Herh food interaction, ;

o Licurite with salty foods 0 Hours
o Turmerte with fas

o Geeen ten with lron-rich fonds
s Heri-herh imeractinns:

o Ephedrs with Ginseng
o  Chamonile with Vilerian
« Auiverse reactions related to plants &nd foods such as allergy, intoler-
ance, amd mxleiry

Regulatory Roguirements of Herbal Dinugs and Botmdeals:
Regulmory framework in India for Herbal and ASU medicines:

a) Role of regulatory bodies

by ASLEIVTAR (Ayurveda, Siddba, and Unani Drugs Technical Advisory Board)
c) ASL DEC (Drags Consultative Committee for ASU drugs) |
d} Schedule T - GMP requirements for ASU drugs |

v ) Schednie E1 - Polsonmes dnags lsted under AYUSH 8 Hlodrs

1) Drugs and Cosmetics Act — Regulatory provisions relevant to herball ASU
medicines, procedores for registration, rads, and expaon
g) Coatepl of Phytopharmacevticals and Ayush Aahara in bridging Indian ra-
ditional kntwiedpe with modem science.

{Hecommended References (IPreferabily latest editions):

1. ‘Waldesch, F. (i, Herhal Medicinal Products, CRC Press.
2. Initian Herbal Pharmacopoein. Indian Drog Manufscnirers' Association '

3, World Health Organization, Guidelines on Good Agricultural and Collection Practices (GACP) |
for Medicinal Plants.

4, Dvugs and Cosmetics Act and Hules [Indiz). Government of Tndia,

Dates- 1) Joq] 2036
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BP402T: Medicinal Chemistry (Theory)

Cotse Code Course Tiﬂ; Couse Typu
APl | Medicinal Chemistry (Theary) Cipe
Hours Per Woek (1.-T-F
Creddin 3 U”_F]I i i Max. Hours
L T It
1 1 i = 45
* Maximim Mirks SE ESE
05 i 45
Course Objectives:

The ahjectives of this course are tu;

L. Develdop a comprehensive understanding of the fundamental principles of medicinal chem-
istry, including physicochemical properties, diag metabolism, and prodrug conceps.

2. Classily and describe the chemical structures, therapeutic uses, and structure—activity rela-
tonships of drugs actling on the anionomic and cardiovascular systems.

3. Apply the principles of stuciure—activity relationships (SAR) 10 explain and predict the
pharmacological activity.

4, Understand the synthetlc pathways of drgs, emphasizing important resction steps and
cheadeal tinsfonnations.

5. Analyze the relationship between drupg structure and pharmacologleal activity in relation o
therpeutic efficacy and safety,

Course Learning Outcomes (CLO):
CLO Upan successful campletion of this course, the students will be able w;

CLO Relae the physicochemical properties of drug malecules to their biological activity and
harmacolinetic behaviar.
CLO 2 Categorize dugs afferting the autonomic nervous system and predict their therapeutid
oulcomes.
CLO 3 WAnalyze and interprel the structere-activity relationships of selected drug classes {eg., bew
.__ lm:k-ersh local nnesthetics, thiazide diuretics, NSATDs] 1 optimize drug design.
CLOA [Outling  the Hj'nlhrtlc routes of selected drogs, identilying key intrrmediates and
eactioms lnvolved in thelr preparation.
‘CLD5 ’Ermr:la:r the chemical strucmre of drugs with their terapeutic uses and potential adverse
effects. Apply the kivwledge of medicingl chemisry princlples 0 understand and
lp-ull.!uullj comtribute 1o the drug discovery apn:l development process,

*lh{: Y Imr':'-.!-]j-ﬂ'ﬂaf-'}:
&mluﬂ of the VI Valome:-
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Detailed Syllabs:

s THF';i-':F- Mo, of Lectunes

Smdy of the development of the lollowing classes of drugs, Chemical
Classification, Struciure, uses of drugs mentioned in he course, Stiictur
activity relationship of selective class of drugs as specified In the courss
and Synthesis of selecied diuigs as supescripied (*)

Fundamentals of Medicinal Chemistry

o Introduction: History and seope of medicingl chemisny

«  Physicochemical properties in relation 1o biological action: lond
iration, selubility, paniton coellicient, hydrogen bonding, Chela-

I tion, Binisosterism and protein binding 7 hours
|+ Drug metabolism; Phase T & 11 reactions
Drugs Acting on the Autonembc Nervous System

1. Adrenergic or Sympathomunetic agents; Nor-epinephrine, Ep-
inephrine, Phenylephrine®, Dopamine, Methyldopa, Clenidine,
Dodagtamine, lsogroterenol, Terbutallne, Salbutamnl®, Hirolteral, |
Maphazoline, Oxymetazoline and Xylomemenline, [Hydroxyam- -
phetamine, Pseadoephedrine, Propylhexedrine, Metraminal,

2. Anti-adrenergic or Sympatholytic agents: Tolazoline®, Phenio
lamine, Phenoxybenzamine, Praxosin,
Difhwdoergotamine, Propranolol®, Metibranolol, Atenolal, Beta-
milol, Hlsoprolol, Esmaolol, Memopootol, Labetalol, Carvedilol
SAR of beta adrenergic blockers.

i, Cholinergic or Parasympathomimetic agents: Acetylcholine,
Carbachol®, Bethanechol, Methachofine, Pilocarpine, Physostig-
mine, Neostigmine, Pyodostipmine, Edrophoniom chlorlde,
Tacrine hydmochlorde, Ambenonivm chlaride, Isofluorphate,
Echothiophae jodide, Pamthione, Malathion. Pralidoxime chlo-
ride,

i1 4, Anti-Cholinergic or Parasympatholytic agents:  Atropine, 15 hours
Hyoscyamine, Scopolamine, Homatopine, [pratropium®, Tropi-
tamide, Cyclopentolate, Clidinium  Glycopyrmilpte, Dicy-
clomine®, Methantheline, Mropantheline, Denztropine mesylale,
Orphenadring, Biperidine, Procyclidine, Tridibexethyl, 1so-
progamide, Ethopropazine, SAR of cholinergic hlockers.

S Local anesthetic agents: Uocaine, Hexyloaine, Meprylcalne,
Cyclomethycaine, Piperocaine. Benzocaine, Butamben, Pro-
calne®, Butacalne, Propoxycalne, Tetracaine, Benoxinate, Ligno-
caine, Mepivacaine, Prilocaine, Etldocalne, Phenacaine, Diper-
odon, Dibucaine.® SAR of Local anesthetlcs.

\iq qa?ﬁnﬁhﬂ of the VE
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Drugs acting on blood and Henal Systein

Dirugs Acting on the Cardivvascular System

L. Anti-anginals: Amy] nindte, Mitioglycerin, Pentaerythrital,
lsosorbide dimitrite®, Dipyridamale, Verapamil, Bepeidi]
hydrochloride, Yidazem, Nifedipine, Amlodipine, Felodipine,

Nicantipine, Nimodipine.

. Anti-hypertensives;: Timolol, Captopril, Lisinopeil, Enalapil
Benarepril, Quinaprl, Methyldopate,® Clonidine, Guanethidine
Guanabenz, Sodium mtmpnisside, Dingoxide, Minoxidil, Reser
pire, Hydralazine,

toin, Nesiodlde, Boseidan, Tezonaenian.,

cainamide, Disopyramide®, Phenytoin, Lidocaine, Tocainide
er:h:tinr' Lorcainide, Amboderone, Sotalnl.

3. Drugs to treal Congestive Heart Failure (CHF): Digoxin, Digi-

d. Anti-arrhythmics (Class 1-1V): Quinidine sulphate, Prod

1. Antihyperhpidemic  Agents: Fenafibrate®, Lovasiatin
Cholesteramine and Cholestipol

2. Coagulants and Anti-Coagulants: Menadlone, Aceloimens
dione, Warfarin, Anlsinidione, clopidogrel.

3. Diuretics: Acetazolamide®, Methazolamide, Dichlorphenamide
Chlerthiazide, Hydrochlerothiazide, Hydmflumethlazide, Cy
clethinzide, Furnsemide®, Bumetanide, Ethacrynic acid, Spirone-
lactone, Triamierene, h.ml'lnrlﬂ:- Mannlml SAHR of Thmmdu

0% hosars

Antacoids and related lln.lg,s ' -

1. Antihistamines
i Hil-antagonists: Diphrmhydramine hydrochloride®, Dimen-
hydrinate, Doxylamines, Clemastine,
Diphenylphyraline, Tripetenamine, Chlovcyclizine, Meclizine,
Buclizine, Chlorpheniramine, Triprolidine, Phenindamine
Promethazine®, Trmepragine, Cyproheptadine, Azatidine
Astemizile, Loratadine, Cetirizine, Levocetdzine Cromalyn,
b. H2-antagonists: Cimetidine®, Famotidine, Raniridine.
2. Gastric Proton pump inhibiters: Omeprazole, Lonsoprazole
Rabeprazole, Pantoprazole
Non-Stervidal Anti-Inflammatory  Drugs (NSAIDs), Antipyretics:
Sodium salicylate, Aspirin, Diflondsal, Mefenamic acid®, Nifflumic acld]
Meclofenamate,  Indomethacin,  Sulindac, Tolmetin, Zomepirac)
Diclolenac, Ketorolac, Thuprofen®, Magroxen, Piroxicam, Phensceting
Acelaminophen, Antipyrine, Phenylbutazone, Celecoxib, Etorcoxib
SAR of representative agents by ¢lass,

8 hours

Slgnimjrp of I!‘l'l:l':' rr-:lur
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Recommended References (Preferably Latest editions):

Lemke, T L., Williams, 1. A, and Roche, V. F. Foye's Principles of Medicisal
Chemistry, Lippincott Willlams 8 ‘Wilkins.

Beale, ). ¥, Thomas, ). T and Ducket, M. H. Wilson and Gisvold's Textbook of Cr-

ganie Medicinal and Fharmacestical Chemisiry, Lippincom Williams & ‘Wilkins.

3. Abmham, D. 1, end Griffin, J, L. Burges's Medicinal Chemistry and Dog Dijs-
covery, Wiley,

4. Patrick, G L, An Inroduction o Medicingl Chemistry. Oxford University Press.

5. Lednlcer, D The Organic Chemisiry of Dmg Synihesis. Wiley.

6. Funiss, B. 5., Hannalord, A 1, Smith, P 'W. G, and Tatchell, A, R. Yopel's Text-
hook of Practical Crganic Chemistry. Pearson Education.

7. Brunton, L., Hilal-Dandan, R. and Koollimann, B, Goodman and Gilman's The Pheir-
macoingical Basle of Therapeutics, MeGraw-Hill Educathon, |

B, Williams, D. A. Foye's Principles of Medicinal Chemistry, Lippincott Willlams & |

Pad

Williine.
o
£l ..l_ ' " Q 5 Datu:-_;JI&.‘JJ:I‘J‘
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BP403T: Pharmaceutical Biotechnology (Theory)

Course Cogde Course Tile Catirse Type
BPADAT Phirmaceutical Biulﬂ;luuﬂum- [T'hl:urﬂ i
Creahis ForEar WS - P Mix. Howrs
L. T P
~ — - I
1 1 - - 45
Maximum Mirks SE ESE
75 0 43
Course Objectives:

The objectives of this course are 10

L. Understand and apply plant tissue colture techniques and related approaches for |
hinmass and secondary metabolite production.

2. lmroduce biomamufacturing concopts in herbal drug technology, Including plan-based

praduction systems and edible vaccines,
3. Develop skills in the preparation and optimization of standardized herbal extracts using
metaholite analysis and TLC lingerprinting.
4, Smdy the formulatdon of heral products wsimg stuncdardized extracts in conventonal and

novel desage forms.

5. Understand quality control, standardization, regulatory guidelines, and interaction stud-

i for safe herhal drag development.

Course Learning Chiicomes {CLOY):

e

CLO Lipan successhul completian of this course, Ilna_rmdmu'iill be ﬂ:l;t_q-:

1 I.i'i:'l:pl-l-illl thie role of biotechnology in phanuaceutical sciences, incleding monoacional
Fmihn-dles and enzyme immobillzation,

CLD 2 Apply genetic engineering and oombinant DNA technology for the production of
siopharmacesticals such a insuling, interferons, and vaccines,

'Elg'rd.p:p ol IHEM ‘

SR\ =
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CLO3 Describe milembial Biotransformation and analyze fermentation processes used in
pharmaceutical industries,

CLO 4 [Assess the role of hininformatics and arithcial intelligence in the Human Gengme Project
nel personslized medicine,

L5 escribe vacoine and sera development, including preparation, evaluation, standardization,

' Lol reulatory reguitemenas, and critically evatuite challenges anil ernergling approdches o
haccine and sera development and commercialization

|_ | = —_—

Detailed Syllabus:
Ll = No. af
Mo oS Leciures

Introduction in Pharmacentical Hluﬂﬁuluﬁl

i 9 Hoors

{ntroduction to biotechnology in pharmaceutical sciences; prolein

iherapeutics; analyuc}a_lrfhnmneni.'a:i.un of proteis; monoctonal
antiheidles: antipens: enzyme immohilization; cell culrure and
i mmobilization technigues; pharmaceutical applleatioos.

Genetle Engineering and Recombinant DNA Technology  Principles
af genetic engineering; recombinant DMA technolopy; production of
p  dntecferons, hepatliis-B vaccine, and insulin; polymerase chain reaction 9 Hours
PCR) andl its applications; mutations and jypes of muinns.

C—

Microbial Biotransformation amd Fermentation Technology
IMicrobial biotransformation; [ermentation principles and process control;
p  Industrial productian uf alzohol, penicilling, citrie acid, and viamin B
Fl:.rud products—collection, processing, and srorage.

Eme Therapy, Genomics and Personalized Medicine

IGene therapy—types and methodologies; delivery systems; ethical

[y omcems and challenges; Human Genome Project; role of hininformatics
rmd anificial intelligence in personalized medicine.

9 Hours

mm_unulnmr. vactines and Sera

sics of immunology; types and generarions ol vaccines; Immuszation
tegies; vaccine preparatlon, evaluatlon, and standand|zation;
gulatory aspects; sera therapy, marketed products; challenges and
rwer approaches

|

L i —

== o fl e S——
: / . et 22 i
[ | DT R S ‘ AE’Fl-Pﬂ'l 11]07)2e2
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trcommended Relerences (Freferably latest editions):

1. Crommelin, [, ). A, Sindelar, ®. 13 and Metbohm, B, PFhsmaceanical
Blictechnology: Fundumentals aud Applications. Springer.

2. Walsh, G, Blophanmaceoticals: Blachenlstoy and Blotechnology. Wiley-Blaickwell

Brown, T, A. Gene Cloning and DNA Analysis: An Hitrodhaction, Wiley-Blackwell,

4. Glick, H: R,, Pasternak, 1. ). and Patren, C. 1., Molecilar Biotechnalogy: Principles ancd
Applicatiens of Recombinant DNA. ASM Press.

b, Doran, P M. Biogrocess Engineering Principles. Academic Press,

6. VYopel H C. and Todam, C. L. Fermentation and Biochemical Enginsering
Hitndbonk, William Andrew,

7. Primeese, 5. B, Twyman, B, M. and Qld, R, W, Principles of Gene Manipulation and G
namics. Wiley-Blackwell

., Strachan, T. and Read, A, Human Malecular Genetlen, Garland Sefence,

9. Plotkin, 5. A., Orenstein, W, AL, Offic B A and Edwands, K. M. Plotkin's Vicrines.
Elsevier.

I Boimde, T 1., Goldshy, B, A, Oshore, B A, and Koby, 1 Kuby Innosoloegy, W H.
Frecmai,
11 Janeway, A, Travers, P, Wilport, M. ind Shilomchik, M. Janéway's lin-

_ munohinlogy. C Fnrland Science,

L

| i .|. ‘ ",.H:a'q.-{h.'- | Dane:- JJ..|||:|',I|TI¢.:I'.E

e ol the Y Volume:- 7
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BP4MT: Social Pharmacy and Public Health (Theory)

Course L.u[::h' Counse 1tle Course Type
RP404T Sucial Ph:mu;&;;::;lﬁmhﬂ: Health Core
Hioms Ber Week (L-T-F)
Credit Mak, Mo
L T ’ p
2 3 |_ b : 40 7]
A lumniih Michs SE ESKE
0 - 2 1]
Course Objectives:

The objectives of this course are toc

1. Understand the concepts of social phiarmacy, public health, end their interrelarion,

2. [dentify the soclal determinants of health and thelr impact on bealth outcomes and
medication use.

3. Recopnize the mle of pharmacists in public health initistives, health promotion, and dis-
ease prevention,

4. Topgain knowledge about the Indlan healthcare system, national health palicles, and im-
partant health programs,

5 To understand basic epidemiological principles and thelr application in pablic health,

Course Leamlng Outcomes (CLO):

CLO Upon successiul eompletion of this course, the siwdents will be able to

CLO 1 [Describe the seope of social pharmacy and the pharmacist's role in the public health system,

I 3 2 {Expinin the influence of socio-cultural and behavioral factoms an |tl:':|..|lll., Hiness, and
niedication adieence.

CLOD .‘].-F-)i!ir_'u_rﬁ various natienal health programs and the pharmacist’s contribution o their sucoess, |

ELDder'!;.ﬁ:ty basic principles of epidemiology o understand disease diseribution and control,

| Datei- 5 J felaezt

VR
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i matlooal drug use,

Deiailed Svllabus:

CLOS [Dewelop bealth education matorials and connsel patients on preventive healthcare meastires

[ Fuir
Mo,

Topics

N ol
L!ﬂ:um_l

Introduction to Sacial Pharmacy and Public Health

3] Social Phammacy: Definiton, scope, historical development, and
importince. Social phammacy as a mulidisciplinary Geld,

%) Public Health: Definition, concepts, history, core functions, end ethical
onsideratinns.

1 Imterplay between Social Pharmacy and Public Health: The evolving
le of the phannacist io the public health arena.

) Concepd of Health and Disejse; mulﬁwmm; dimensions
[ heealth — physical, miesal, :ulﬂ.ml, st 1ental,

] Determinants of Health: Soclal, economic, envimnmental, lifestyle, and
Itheare service determinanis :u.'|rl their impact on population health.

Health Indicators: Indicames used o measure health stamis and hoalith
mes in a popalation,

i Howrs

Lealth E-yﬂrm!,Hir_ﬁr and Pharmacoepidemiology

} Healthcare Delivery Systems: Oiverview of global healthcare systems.
) Indian Healthcare System: Structure, public and private secis,
imary, secondary, and tertiary levels of care.

} Health Policy: Intmduction 1o heilth policy formulation and analysis;
sjectives of India®s Nattonal Henlth Palicy.

) National Health Mission (NHM): NRHM and NUHM — goals,
trategies, and impact on public health Indicators.

) Pharmacoepideminlogy: Definition, aims, scope, and applications.
Measures of Disease Freguency and Disirbulion: Incldence, prevalence,
demic, epldemic, pandemic; morbidity and mortality rates, Odde ratio and
lative risk.

) Intreduction (o Biostatistics: Role o public health; types of data; basic
fata presenition meshods,

b Haurs

,.['M‘M'l
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ventive Healthcare, Health Peomotbon, and Communicable Diseases

) Levels of Preventon; Mamordial, primary, secondary, and Lestiary
rivvention with examples.

i) Role of Phanmacists in Disease Prevention and Health Promaotion:
Inmmnization services, screenkng progrims, lifesty be counselling.

) Health Education: Defimition, principles, methods, and impomance;
velopment of effective health education matesials.

) Maother and Child Healts (MCHY: Antenatal cae, ppsmatal care,
reastleeding, immunization schedules,

} Communicable [Mseases: Modes of runsmission, prevention, and con-
rol of wberculonls, HIV/AIDS, malaria, dengoe, typhoid, influenzya; phar-
macise's mbe. : . .
on-Communicable Dseases, Nutrition, Mental Healih, and National
FUREANs

} Mon-Communicabie Diseases (NCDs): THabetes, hypenension, candio-
wascular dissases, chronic respiraory diseases, cancer; prevention and
BRI & Houirs
} Nutrition and Health: Bulanced diet, macro- and micronutrients,
wlnuiritdon, metritional defictency disorders, food salety, and adul-

ity Hours

) Mental Health: Common mental disonders, ssigma, promation af mental
[I-belng; pharmacist’s roke.

} National Health Programs in Indig Programs related to MCH, NCDs,
mmunicable diseases, 1obacco contml, and deafness prevention.

harmacorconomics, Rational Use of Medicines, Professional Roles,
Foiure Trends

] Fharmacoeconomics: Introduction, stgnificance; Cost-Benefit Analysis
CBA), Cost-Effectiveness Analysis (CEA), Cost-Uillity Analysis (CUA],
) Ratinnal Use of Medicines (RUM): Delinkion, importance, problems of F—
rrational drug use; pharmacist's mole,
)} Medication Adherence: Faciors affecting adherence, consequences ol
on-adherence, improvement sirategies.
Dvug Misuse and Abuse: Alcohnl, tnhacen, opinids, prescription drug
wee; pharmacist's role.
) Professionalism and Ethics in Social Pharmacy: Ethleal dilemmas In
hlic health pharmacy.
Disaster Management: Role of pharmacists,
Emerging Trends: Telepharmacy, digiml health, personalized medicine,
IE'I.:IIdu‘.Iﬁ_PI.:ILI"t health r::amu-.ll.-lllhe-s of pharmacists. |

; !uﬂth;' [ the VC
Hmﬂmﬂﬁmb% | q wre al the
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Merommended Relerences (Preferably Latest editions)

L. Aoderson, 5., Dodrick, K. and Tiffany, B. Community Pharmacy Proctice for Public
Heaith, MeGraw-Hill Education.

Desselle, 5. Pullic Health and Pharmacy Proctice. MeGraw-Hill Education.

Dionyai, P. Seciol and Cognitive Pharmacy: Theory and Cose Stiadllies,
Pharmaceutical Press.

F
. 3

4, Gillam, 5., Yares, 1. and Dadrisath, P. Essential Public Hialeh: Theory ond Proctice
Cambidge Liniversity Preis.

B, Levin, B, L. and Haison, A. Essenifals of Public Healih Pharmaocy. Jones & Bartlen

Lasarningg,

Park, K. Parks Textbook of Preventive and Social Medicine, Banarsidas Bhanot

Frublishers,

Schneider, M. . intraduction to Public Health. Jones & Bartlett Leaming.

Taylor, K. and Harding, G. Pharmacy Procriee, CRC Press.

. ‘Wertheimer, A, Mrahim, M. L M, snd Babiar, 2. U. D, Sociul and Adminisirative
Aspecis |,:|||'Ph.r_|rn||:r|:'|,' inn Lo oo Middle-Inpome Coundries. Elsevier.

BEN @

‘ 8 ﬁ Im'E"'.FJ-lﬂ'I'!‘.-"IEE!
L A 1'.;:." L
Hign:qurt ul irecior | q-igrulur-e ol the ¥V Valume:- T

S Sl a——'l.—




EMORIAL UNIVERSITY

RAMSWAROOP

BP405T: Systemic Pharmacology I (Theory)

Canarse Coyle Corese Title Course Type |
BP405] Systemic Pharmacology | (Theory) Can
Hiurs Per Weel (L-T-
Crudit "TF : ) Max, Hours
£ el P
3 3 i - 1%
Maxiim Marks | N EE ESE
Ta a0 45
Course Ohjectives:

e objestives of this codrse are (o

1.

2,

(0]

Develop & comprehensive understanding of neurolumorall transmission, mewno-
transmitters, and the organization and function of the autonomic nervous system
Provide knowledge of the classilication, mechanisms of action, and pharmacological ef-
fects of vardous classes of dmgs.

Explain the pharmacology of drugs acting on the peripheral nervous system, car-
diovascular system, and urinary system.

Nescribe the physiological mies of autacoids and the pharmacology of drugs used in the
management of pulmonary diseases and related disorders,

Famillarize students with the pharmacology of diigs acting on the bynune system,
hematopoletic system, and blood, snd relate pharmacalogical principles to clinical con-
ditions through case-based leaming.

COURSE LEARNING OUTCOMES (CLO):

CLO

Upon sucvessiul completion of this course, the students will be able

CLO1

CLO2

Explain  the classification of neurotransmirters  ind  describe neurohumoral
transmission, incloding the omganization, function, and pharmacological modulation of
the autonomic nervous system.

IfLa:;iI],- and explain the mwha.n_IsTT'i's_rn:;r-a-;'tlnn. [ﬂmnn'uh_lilﬂ.d effecty, and
herapeutic uses of drugs wsed in cardiovascular disprders such as heant failure
arrhythmias, hypertension, angina, and Upid disorders.

Sign

T Dares- )y [oq)ae26
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Ancluding anticoagulans, anoplaelen agems, hematinies, sl divosics;

Describe the pharmacology and therapeutic wses of drags acting on blood and kidney,

NaAIDs, and antrheumatic drugs

E.?.l.j.'li_'-.llli!-I|Z|I:'.-il.|-l.!;'.':.ﬁ'.1.|..lgl.iq"tl:1.|-.I-'i'l.-|;'.'-5-l;|f:..-lll.r.'i-.i'.“i';l.l:-l'j’:-ﬁ‘l.lﬁ:m.'ﬂ!|.'.l'.|" the phavmacalogy of drugs
fhat modulate autacoid pathways, incloding antihistamines, anthmlpraine  agenis)

pting on the resplmatory aned bmmse syutens

Detailed

Syllabus:

Evaluate e mechanisms aof acthon, therapeutic uses, and adverse effects of dgs

L 'mit
Mo,

Terpics

Pharmacology of dmﬁuuhm an u:.:pudphnaln:mm qrs-tmn' tem

} Drgankzation and functions of PNS.

) Neurchumoral trasmission, co-trapsmission. Newrotramsmitiers and
hetr receptars, including non-adrenerpic and non-cholinergic (NANC)
wrolramsmitters.

¥ Parasympathomimetic and Parasvinpatholytic drogs.

i) Sympathomimetic snd sympathalytic drigs.

g} Skeletal musche relaxants {peripheral and central),

[} Dirugs used In the restment of myasthenls gravis and glaucoma

I

Pharmacology of drugs acting on the cardiovascular system

4 Intreduction 1o cardiovascular hemodynamic and condlac
lectrophy=siniogy.
3 Drugs vsed in congestive cindiac fathire,
) Anth-archythmic dougs.
3 Antl-anginal and newer anti-lschemic doge,
) Antk-hypeniensive drugs.
Shock, rypes of shocks and drugs used in thelr management.
I Stroke, types of sorokes and drugs vsed in Uwir managenent

mn

N ol
T.pohinns

10 Hours

10 Hours

Fharmacelogy of drugs acting on blaod and kidoey

1. Pharmacology of drogs acting on blood
a) Anti-platelet agents
b} Coagolents and anticeagulants.
) Fibrinolytics ad Plasma expanders.
) Hacmatinics,
) Arni-lyperipldaemic drugs.

2. Pharmocology of drigs acting on kidney
a) Diuretics,
i) Anti-divretics.

£ R i i

10 Hours

A W . “['mn"-
Sig,alﬂi]rg-n_[ e clor ature ol the ¥C

Dater- 11|67 |2026 |
Wolumee:- T

.




S
A

:
EMO

L1

v

RAMSWAROOP

RIAL UNIVERSITY

ml'nnrru-nrulngy of autaceids and related drups

1 Introdiertion ta suencolds and iholr classiflcation, '['||('r.:||'_|-|:-||ri|: Sig-
ificance of lmportant agondsts and astagonists of prostaglandins,
ominxang, lenkomlenes, angiotensin, bradykinin and substance B 9 Heours

1 Histamine and antihistamines.

3 5-HT, it agonists and anlagonlsts, dnigs used in migralie.

1) Mow-stervidal anti-inflammatory deugs, antipyretics and analgesics.
v} Antl-gout and Antitheumatic drgs including Disease Muodifying
Antitheumatic Drugs (DMARDs)

E Fharmacology of Drugs acting on respiratory system

) Diriges udeed In the meatment of bronchlal asthma and COPL,

) Definitions, classification and therapeutic uses of nasal decongesiants,
cilvhes,

sxpectorants and anthiussives.

J Hespliatosy stirnalants, & Hours

Pharmacology of Drugs scting on immune system

Muchanism of artion, adverse effects and therapeutic uses of importam|
classes of inunune

slimuliants ind immmnosoppressants,

1.
r A

F‘-

Recommended References (Preferably latest editions):

Brumten, 1., Hital-Dandan, R. and Koollmann, B. Goodman and Gilman’ The
Pharmacological Basis of Therapeutics. McGraw-Iill Education,

Cralg, C. R and Stitzed, B. E, Modern Pharmocalagy with Clinical Applicarions,
Lippincart Willksms & Wilkins.

DiPirm, 1. T, Talhert, 1. L., Yee, G, C. and Matzke, G. 1. Pharmocotherapy: A
Pathophysiologic Approach, McoGraw-HIll Educstion.

Katzung, B. . and Trevor, A 1. Basic and Clinioal Phormacology, MeGraw-Hill
Educatio.

Rang, H. P.. Dale, M. M., Ritter, 1. M., Flower, R. J, and Henderson, (. Rang and
Dates Pharmacology. Elsevier.,

'l'ng:adn K. D. Ezsentials of Miedical Pharmacology. Jaypee Brothers Medical
Publishers.

A
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BP406P: Herbal Drug Technology (Practical)

Coure Code | Course Tirle Connrse Type
BPA0GE Hierbal Drug Technology (Practical) Core
Huuts Per Week (L-T-P} Miax, Hours

ekl ——

| L T b

. i = = 3 i 45

i i bt Marks SE v i ESE

| 50 a0 i

L N

Course Objectives:

The vbjectives of this course are:

L Toapply seed genmination and plant tssue culture techniques for medicinal plants.

2. To prepare and ssandardize berbal extracts and phytoconstituens-enriched fractions a8 pe
Pharmacopoetal procedures, -

3. To evaluate natural excipi¢nts and standardized herbal extracts for formularion de-

velopment.
4.  To develop and evaluate herbal cosmetie, pharmaceutical, and novel delivery systems using
standardized extracts.
5. To assess the guality of markeled herbol formulations and estracts through experdential
leaming and surveys,
Course Lurulng Outeomes (CLO):
CLO Hpun successful completion of this course, the students will be able w:

CLO 1 {Perform seed germination and plant tissue cultere of medicinal planes.

o2 [Frepare and siandardise herbal exiract and snriched phytoconsiuent fracions
' foliowing official guidelines.

e —

Evaluate n:-:urﬂtnl::. of naturil nrlgln and sclect suitable Ingredients [or herbal

1.03J Formulagions,

CLOd Formulate and assesy herbal cosmetics, dosage foms, and navel delivery systrms as per i
Pharmacopoeial standards.

CLOG Analyze and compare marketed hevbal medicines and cosmetics for qua'li:].'.

cotipliance, and perlormance

A I e e e e —

| Date:- Irllmll 1026

) ' _ Kk{(-""f p i.q""l'-ﬂ‘*-"l b |
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; [Minimum 12 experipents must be performed)

| To establish seed germination and plant tssue culture of a myedicinal plant.

2. Prepamilon and standandisation of extracts of Pheool-tich fraction of Creen lea.

Preparation: and sndandization of Aqueous and  hydro-alcoholic extraces ol Aghwa;

gandha or Harltak! (a5 per IP proceduie)

Preparation and -||nq:mdj.zaﬂun_qf__b-'_lpj_.ln_l_'@!!J-enrjchL-Llrnr'.inn_g_f_gy_eg_l'._l_i_[l_w peel

Preparation antd dandadization of Terpenold-rich fraction of Bacuge.

Prepararion and standardization of Steroid-rich fraction of Tribulus

Preparation and standardization of Alkaloid-rich fraction of Yasaka

Evalnation of exciphents of natural origln,

T develop and evaluae herbal cosmetics in form of gel, cream, lotion using standardized

hsiechal extract.

10). Ta develop and evaluate herbal shampeo using standardized herbal extract.

11. To develop herbal formulitions in form of syrups and mixtres sing stamdardized herbal ex4
et and their evaluation as per Pharmacupoelal guidelines, |

12. To develop herbal tablets using standardized herbal extract and their evaluation & per Phar-
macopoeial guidelines.

14, Preparation of botanicals-based new herbal medicinagl product delivery sysiems (phyio
SO L

14. Experiential learning-based experiments invalving collection of herbal formulations’ exiracts
from the market and their quallty evaluation as per Phannacopoelal guldelines.

15. Survey on different commercinlized marketed herhal cosmetics.

16. Survey on different commercialized matketed berbil meglicine,

Recommended References (Prelerably latest editions):

B E ;s

L Evans, W, C. Tresse and Evans” Phiarmmacognosy. Elseviern

2. Harbome, J. B. Phytochemical Methods: A Guide o Modem Techniques of Plant Anal-
yul=. Springer,

3. Houghton, B, 1, and Raman, A. Laboratory Handbook [or the Fractionation of Natural kx

wacts. Chapman & Hall |

indian Pharmacopoeis Commission, Indiin Pharmacopoeia. lndian Fharmacopoedi Com-

IELIREEIEL.

Mukherjee, P. K. Quality Control and Evaluation of Herhal Drugs, Elsevier.

Sarker, 5. D, Latif, Z. and Gray, A. |. Namral Products Isolation. Humana Press,

Whrld Health Organization, WHO Guldelines oo Good Agrirultural and Cellection Prac-

tices (GACP) for Medicinal Flanis,

World Henlth Organization. WHO Quality Control Methods for Hierbal Materials.

m@mm e

&
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BP4A07P: Medicinal Chemistry (Practical)

Couirse Code Course Title i F_uum.!-'-[.}'pe
BEAOTP Medicinal Chemistry (Practical) | Core
Hours Pec Waek (L-1-)
Credi ; M M. Hours
| L T P
1 - ' = 8 45
Maxinum I':'ITM aB [ B ESE
500 m | 30
— S |
Course Objectives:

Thes objectives of this comrse are wy,

1. Comprehend the fundamental principles of drug synthesls, assay, and momograph anal-
yEis,

Acquire practien] skills in the synthesis of selected dnig malecules and IMennediates.
Develop proficiency in performing qualitative and quantiiative assays of drugs.
Understand the requirements and procedures imvolved in dmg monograph analysis,

Apply appropriate techinbques and methodologies for the preperation, assay, and mono-
graph analysis ol varlous drgs.

o

Course Learning Outcomes (CLO):
LoD Upan successiul completion of this course, the sdents will be able to;

T Demonstrate (e ability 1o synchesize virous drug molecules and intermediates wsing
: standard laboratory procedures.

"CIA1 2 Perform qualltative and quantittive assays ol drugs with accaracy and precision,

G103 [Analyre and interpret dug monographs according (o pharmacopelal standasds.

CLOA Ltilize appropriate instumentation undii]uﬂqu:l for d:up,prr'].'lnr.ll.l.aﬂ_ il!-ﬁ-l,'r'jﬁﬂ
nonograph analysis.

Document and report e;-;—p;rimrnrn] procedures and resulls in & clear and concise
Al IRIH] G

e —

CLDG

i}

i_ e s L/ “..['n.rhn‘r
: Signatire of fhy Dired nature of the VO

I . T
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Detailed Syllabus:

" i List of practical |

{Minkmm |2 i.‘:,:ln'iml-'m'ﬂ must be petformed) ‘

1. Preparation of Drugs [ Intermediates
Aspirin

Benzotriazole

Bierirocaiine

Phenyioin

Dibenzalacetons |
Farmacetamial

- Asﬁaynfﬂmg.n{ﬂny d
A Asplrin

b, IThupmfen

. Furoserde

d. Paracetamol ,
3. Monograph Analysis (Any 3
N Paracetamol

b, Aspirin

c.  Phenobarbital

d, Diclofonac

e. Phenytoin

mE 0o

Recommended Relerences (Preferably latest editions):

L. Abmaham, D, ). and Rotella, D, P. Byrger 5 Medicingl Chemisiry, Drug Discovery and De-
vefopment. John Wiley & Sons.

2. Beckett, A. H. and Stenlale, J. B. Procticol Pharmaceutical Cheninery, CBS Publishers &
Distribuings,

3. Furniss, B. 5., Hannaford, A, 1., Smith, P. W. G. and Tarchell, A. K. Voge! & Texibook of
Practical Organic Chemistry. Pearson Education,

4, Indian Pharmacopoeia Commigssion. Indion  Phormocopoefa. [ndian  Phannacopoels

Commission,

Kar, A Advonced Practical Medicinal Chemistry. New Age [ntemnational Publishers,

Lednicer, D). The Organic Chemistry of Drug Synthesis. John Wiley & Sons.

Mafat, A. C., Osselton, M. D. and Widdop, B, Clarke s Analysis of Drugs ond Poedsons,

Pharmaceutical Press,

Mo

8. Uplied Stutes Pharmacopelal Convention, United Siotes Pharmacopeio—Nationse!  For-
mutary (LSP-NF). Unlied States Phammacopeial Convention.

9. Wopel, A. L Voge! s Texthook of Quwanritarive Chemical Anolysis, Longman Scientific &

10, Technicel

e Iil } _ T
Ju) "U / Q..,p.-- | FE'_IJMJ.EG
Siﬁllﬂllﬂ_'_liﬂ,:'l_ﬂ Pirecit ‘] %:gmmm- of the VT Volume:- T
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BP408P: Pharmaceutical Biotechnology (Practical

|' Cnires o Cowse Tille Courde Type
1 Pharmacentical Biotechnology : |
BP40ap (Practical Cixe
' ) Hours Per Wik (L-15
| Credly L) bax. Hours
L i | P
| 5 45
M axinmm Micks ) ESE
| 50 0 _ ) 3
Course Objectives:

The ohjectives of this course ane m; |

I, Provide fundamental knowledge of biotechnology concepts, Including protein therapeu-
tbcs, monoclomal antibodies, emeyme mmobilization, and their pharmaceateal applics-
tions,

Explain the principles ind applications of genetic engineering and recombinant DNA tech-

nidogy in pharmaceutica] scisnrss,

3. Develop understanding of microbial hiotransformatian, fermentation processes, and large-
scale production of pharmaceutical products such us woohol, antibiotics, vaceines, and
hilood prodhucts.

4, Destrilwe twe principles, methodologies, delivery systems, and ethical considerations asso-
cixted with pene therapy and modem vaccine techoologies,

5. Introduce the regulatory requirements and sandardization procedres for vacclnes, sers,
and other blopharmaceutical products.

b

Course Learning Outcomes (CLO):
| Lo Upan successful completion of this course, the students will be able to: |

CLO iEerIa-ln the fundamental principles of biotechnology and apply genetic engineering and,
recombinant DNA technalogy concepes In pharmareutical sciences.
| CLO 2 [Describe the production and applications of blophirmaceutical products such s
i]ImtrIn- therapeutics and monacional antibodies,

=

- | Date:- ,.., B
‘L / Ty ‘!{-‘..p.-..'u . Hll-*TIJI'ﬂ:tE|
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'tlﬂanp]ahl the pring Iplrﬁ delivery systems, and sthical considerations associated wjnhi
fne thirapy

f_uLﬂ-II-:F]F':-I'l'Ih:" fermematlon piocesses and microbial hiotmnsfoomation lyvolved o e JE'I-HLI_
scale production of pharmaceatical products such as vaccines, bormones, and bl
IS,

{CLO S5 Fxplmn the peincipies of lmmunizition, types of vaccines and sesa, and the reguban
|

wl ethical considerations tmmlbved in the development of hiopharmacentival prodects,

Detailed Syllabus:
List of practical
(Minimum 12 experiments mist be prerfermed)

1. Understanding Good microbiological laboratury practices while working in Micro-
Biology lnboratory dseptic handling in micmbiology lab: growth and saslatbon of mi '
crobes using streaking, spreading and subculturing rechniques: microbial ssalning,
studly of varous equipments such s loop, stalglt wire, spreader, forceps, pipette,
test mbe, peridish, bumer etc and apparans wsed in microbliology lab<BOD incuba-
tor, laminar flow, sseptle hood, autoclave, hot air sterilizer, deep freczer and micm- |
SCOPCS. .
Handling of hiological spill, decontamisiation procedures and hyglene while han-
dling microorganisms and disposal

Storilizarton and evaluation of glassware and apparitus using hnt air oeen

Preparation and swerilization of solid and Hguld colwre medivm using different technbques
Determination of microbiological ellicacy of disinfectant! preservative efficacy tesi

Tests lor sterility of ophthalmic or parenteral marketed lommulation scconding to [P,
Analysis of Biotechnological product (Protein, neclele acid materials) by UV Vis

and FTTR spectrophotometer

B. Production of alcohol wsing Fermentation pmcess

9. Practlce Whale cell irmmmobitization technigue (any one) |
10. Practice Enzyme immohilization technique and (1s kinetics
11. Isplation and estimation of DNA amd RNA

12, Isolation of plasmids and expression of protein

13. Agarose el #lectirophoresis of DNAS RNA

L4, 505 — polyacrylamide gel electrophoresis tor proteins. !
15, Micobisdoglcal assay of amibiotics,

el

SO e

: |_ y LY hﬁlﬂh.. | Il[u._f ‘J!ﬂ-‘
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Baliz, B H., Davies, J. E. and Demaln, A L Mermai of Indusirial Microblology and
Bimwechnoiogy, ASM Press,

Catter, 5. 1, Cooper and Gunn's Tetovinl Pharmacy. CBS Publishers B |Hstributiis,
Chou, 5. L. M. Praciical Blotechinology: A Guide to Hochemical Englneerims
Springer.

Denyer, 5. P, Hodges, N. A and Gorman, 5. B Hugo and Russelly Pharmuceutice]
Microbiology. Wiley-Blackwell

Glick, B. R., Pastermale, J. J. and Pamen, €. L. Malecular Biotechaology: Principles
and Applications of Recombinant DNA. ASM Press.

Lachman, L., Lisherman, . A., Kanig, 1, L. and Khie, B K. The Theary ond Proctice
of Industrie! Pharmocy. CBS Publishers & Distributors.

Pelczar, M. J., Cha, E. C. 8. and Kriog, N. R Microbiofogy, McGraw-Hill.

|

I
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BP409P: Social Pharmacy and Public Health (Practical)

i Course Coce Ciinse Thtle G Type
, Sorial Pharmacy and Public Healih .
B4t [P eal) Lt
Ir it Per Week (L-T-P) .
Creddie _ Max. Hours
L T P
| —~ - 2 1]
Maximiuim Marks SE ESE
&l 20 B 4]
Course Objectives:
The obiectives of this course am o

1. Understand and apply baslc health assessment technigues (blood pressure, BMI, and blood
gharoeee lewvels), and perform essential first aid skills.

2. ‘Galn skills in the development of health education ols and communication sirmegies o
promare prevention and contrml of communicable diseases ml encourage healthy lifestyle
mindifications.

3. Familiarize with mental health assesement tols and improve clinlcal communication skilis
through simulated rode-play exercizses (ooused on patient screening.

4. Aoyuire practicil koowledge of immunization practices and demonstrate cormect vaccine ad-

miinistration rechniques wsing simulation models,

Understand the principles of epidemiology and designing preventive strategies for comman
communicable diseases. Develop foundational knowledge of Pharmacoeconomics and lis
applications. Evaluate heplth interventions, while identifying inational dng use practices.

Course Learning Outcomes (CLO):

CLO Upon successful completion of this course, the students will be able o

CLO 1 [Perform basic bealth screening and first ald procedures using appropriare technigues.

o2 rmrr'-inp and disseminate health promotion and disease prevention materials

E[ﬂ_a pply mental health screening tools and demonstrate patient assessment skills nsing role

lays and relevant psychological scales,

CLO 4 Demanstrate vaccination IL"L'l'II"l-il:ll:rt".-u using -il[.lil;upriﬂ-lt_' models and standand protocals for

L

_lmmunization practices. ﬁi
_n.‘: .[.F‘“;l.' Du"u-:- || I||l-_-.lr:||ll_ ]

?ilgbi:.l_.r:hrrnqlt__lﬁ:iﬁl JI'G].’nr ﬁmlunnhhr\fl: Volue: - =
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CLOT Jnterpret epidemiological data and apply to create preventive mensures Evaluate bealthewr
nierventions using pharmacoeconomic principles and recognlze rational drug sse in real-
winrlid sornaring,

Dretailed Syllabus:
List of practical

{Minirmm 12 Experiments mmbepﬂ'fn;ﬁe;ir . Mmdnl'm’_'.r experimenis)

1. 'T'raining nn health screening services {Blood pressure, body miass incex (BMI), blood
glucose levels, heart rate (pulse rate), respiratory rate, hody empemmre, oxygen sa-
rallon (SpCke), hemoplohin levels (basic anomia screendng) ).

2, Develop health promotion materal tor the peeventbon of communicahle diseases.
3. Role play- usage of different mental scales in patient screening.

| 4, Case smdy on calculation of prevalence; Incldence, odds ratio and relative risk.

5. Design and demunstrate preventive stratcgios for major commamicable diseases
(group activiey)

6. Present o case study highlighting cost-benefit analysis in hoaltheare,

7. Perform cost-effectiveness analysis for selected health iverventiong.

B

L

. Condoct cost-utility analysis (o assess lealth program efficiency.
. Perform baslc first aid technigues,
10. Design informational leaflet on lifestyle modifications for disease prevention,
11, Identify and illustrate frratlanal drg use with a real-world example.
12, Prepare an \mmunization char, interpred the vaccination schedule and perfonm pa-
tlent counselling for vecclnation®,
13. Hand wash and hand sanitizing lechniques®.
14, Demanstration and practice of wound dressing in first ald and baslc somrng tech-
nigues®*,
15, Practical imaining on moutes of drug admindstration-oral, and other non-parenteral
foutes®.
16, Practical training on routes of drig sdminkstration- parenteral noutes®.
17, Training on basic Wle support (BLS)*.

Recommended Relerences (Preflerably Latest editions):

. Drummond, M. F., Sculpher, M. )., Claxton, K., Stoddart, G. L., and Torrance, G.
W, Methods for the Economic Evoluotion of Health Care Programmes. Oocford University
Pross.

2. Harding, G. and Taylor, K. Social Pharmacy. Fharmacentical Press, |
3. Park, K. Porks Texthook of Preventhae ond Sociol Medicine. Banarsidas Bhanot Pub-
lishers. |
t o N Date:- 1|67 [2026 |
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BP410P: "*Tn].rsll.'nur Pharmacology 1 (Practical)

Course Code Courze Tifle Course Type
B4 b Systemic Pharmacalngy | [Practical) Core
= ¥ | Hours Fer Week [1.-1-F)
et Max. Hours
L T g
i = = 3 i
Maximnm Marks BE ESE
=) a0 0

Course Objectives:
The abjectives of this comrse are tno:

L. Provide understanding of the thearetical and peactical aspects of ditferent pharmacological
experiments ushyy virual simulations emd video demonsirations.

2. Develop skills 1o assess drog effects on varions systems such as candiovascular, respiratory,
sikeletal muscle, and gastrointestinal tract osing simulation models,

3. Familtarize the leamers with experimental methodologles such a5 Lengendoril’s hean
preparation, spasmogen and spasmolytic effécts, and PAZ valusgdetarmination using Schild
plot.

4.  Provide knowledge of modem techniques for drug evaluation,

5. Explore clinical pharmacology aspects through case stedies on drug interactions, manage-
ment of cardiovascular and respiratory dissases, and plasmn voluime expasders,

Course Learning Outcomes (CLO):

CLO Lipon mu:t:ﬂul campletion of this caurse, the studenis will be able io:

CLO Describe the drug elfects on Mood pressure, heart e, and understand their relevance o
cardiovascular pharmacotherapy through viraal simidations.
CLO 2 Evaluate the pharmacological management of asthma, 1|1.a!_1|5:- dnig actions on the
piratory system, and corvelate them with clinical data. el
CLO 3 Interpret experimental data, caleulate and analyse PA2 values, plot standard curves, and
' sthmate idnug ellects using hypothetical data from computer simulations.

§_£1_D-il ent case stwdies and explore druy Intesactions and rational drog management in
ardiovascular situations and assthma, applying pharmacological h.IH.:I'r'-']l."l.!,E,L L0 puatient cire.

iEIDP-F:vemmmm competence (0 varlous pharmacological messurements, such as
f

trancular pressure estimation, nitrlc oxide estlmation in plasma, and splrometry.,

_—rem = = —_— e —

o ¢ W1 R i {. : |]'IT'I.‘- r||tﬂ |I’.| Aok
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Detailed Syllabus:

' List ol practical

iMinimum 12 Experiments nust be performed)

1. To demonstrate Lingendordi ‘s heart assembly and Its applications tn pharmacelogy (ondy
video demonscationdor chares and ilastretlons),

b Recording of the effects of dillerent elecirolytes, agonidls and anlaganists on the lsolied and
perfused frog heart preparation using Interactive computer siralation experiment.

3. To study the effeet of various drugs on blood pressure and hean mte anacsthetized dog using
Intemactive computer simalation experiment.

4, Demonstration of the estimation of intraocular pressure on rabhit eye and haman eye by using
conventiomal Schintz (opometer and non-confact innometer.

To evalue the muscle relaxant activity of dmgs on Rota-nod apparates using i_nu-mrrl.wl
compater slmulation experiment

6. Demanstrution ol the elfect of spasmogens and spasmolytic vsing rabbit jefummn |r5.|r|q
lileractive computer simulation experiment

7. Determination of PAZ value of Atmopine using a sultable isolated tissue preparation by Sc
plot method with the hielp of hypothetical data using interactive comguter simulation exper
memt.

£  Determination of PAZ value of Prazosin using a suitable isolated tissue prepasation by Schil
plot method with the help ol hypothetical data using interacthve computer simuliation experd
il

g, To sty the antiallergle effects of drigs using mast cell degranulation assay using interactivel
romputer simulited experment.

1. Evalmation of diuresic activity of drugs in s nsing metabollc cages (simnlation) and estima
tiom nf electrolytes in the urine samples/serum using flame photameterfcommercially availabl
kits.

1L Evaluation of effects of antihistaminic drgs on the histamine-nduced hmachospasm in guines
plgs using interactive simulared experiment. |

2. To study and analyse drug-drog interaction/ rarional drug management of asthma with the helg
of Case Study! lyposhetical datal any clinical report.

13. To study clinical pharmacelogy of the plasma walume expanders and their imporance (using
chart&/open Sources videos).

14, Demonstration of cvaluation of anti-inflammatory activity in paw oedema model using
plethysmometer using shinulations.

15, Concept of Biohanking and fts significance in drog screening.

a6, lselation of Polymorphonuclear cells from Blood and eviluation of endomxin-induced oxida-
|_ tive 5t_rm5 in them using Mitrobluetetrazol lum l;h'E method by colourimery.

L{ \ | Date:- ||| n_lf'lr.‘.'}--ﬁ
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{19,

L&,

1.

| Recommended Relferences [Preferably latest editions):

|
r

1.

“'ﬂ'"t“.fﬂw-?f""l“g“ ‘

Determination of viahility of cells {using isolated polymorphonuciear cefls) by Trypan bla
dye exchislon sy w tetennine orll viahility using imlcmscopy method.

Determination of ant-inflammatmy  activity of dirgs o vibo i KBC membgan
stabilization rssay

Determination of protein concentrations using Pradford reagent and ploating of standand curve
ol bovine serum albimin.

Estimation of antichollnesterase inhibliory acthvity of dmgs using Bllman's reagent (IYTNH)

Determingtion and and pleming of standard curee for 1L PO, Nitric oxide and GSH.

* P71 recommended software's shall be ysed for performing esgeerients.

Cihwsh, M. N. Fundamentals of Experimental Pharmacology, Hilton & Company.
Halmann, F. B, Handbook of Experimental Pharmacolopgy (HEF Series). Springer Ratre.

Compaier Assisted Learning (CAL) seftware packages [oe expetimental pharmacology
simulations,

= o W | . Dam- | [ B~ e
‘1”‘_‘.‘ ||H||..rcu-5
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BP4111: Internship

E:uum Cridiz Coorse Title A Conrse Type
, '
R4 Internship Internship
_ Hourn Per Weel {l.d-‘- )
Creddit B .
L T P
P < g B
Maximum Marks EF: i B EEE._
10 1
fa B, : — =
el | - = Dhavhes- g
A i -ﬁﬁH}ﬂl e 1I|'r_| [|3-e2d
-,tﬂnﬂmnﬂ# A% | Slgiature of the VO Volume:- T




Semester 'V

nesnnr Biomedicinal Chemistry (Theony) a 3
BPSO2T Industrial Phammacogmusy {Theoary) 3 3
Innovwstion and Stanup Ecosysiem
BPS03T 2 2
(Theary)
BPSMT | Pharmaceutical Dosage Form 11 { Tleory) 2 2
Pharmaceatical Quality Assurance
HP505T 3
[Theory) |
BP3OET systemic Phanmacology 1] {Theory) 3 3
BPSOTE Bimmedicinal Chemistry [Practical) 4 2
BPSOHP Industrial Pharmacegnosy (Practical) 3 |
BPs0ap Pharmaceutical I._".Inua:ge Form 1l 4 |
(Practical)
BP510P Systemic Plarmacology H[Prctical) 4 2
Total 30 22
fl .
. "b \ Date:- || JH}]]] 1024
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BP501T: Biomedicinal Chemistry (Theory)

Courss Code Course Title | DR Course Type
BPSOIT | Biemedicinal Clhemistry (Theory) ~ Co
Hours Per Week (L.-T-F) T = 3l
I T P
i 1 » = 45
| Maximum Marls SE ESE
75 an 45
— — =
Course Dhjectives:

The objectives of this course ane to!
I. Provide romprehensive knowledge of drigs acting on the central nervous system, includ.
ing anestheties, sedatives, antipsychatics, and anticonvulsants, with emphasis on their

chemical classification amd stmcure—activity relatloiships (SAR).
9 Eamilinrize students with anti-infective chemorhermpentic agents used against therculosis,

malaria, protozoal, viral, fungal, helminthic, and wrinary tract infections, inchading their

chemilcal structures and SAR,
3. Impant onderstanding of antibiotics and sulfa deugs, focusing on thedr chemical classes,

mechanisms, therapeutle relevance, and structure—activity relationghips,
4. Intmduce entiseoplastic agenss and endocrine drugs, highlighting their chemical nrfure,

classification, therapeuric applications, and structure-activity cormdations,
5. Develop knowledge of antidiabetic agents and narcotc analgesics, including opioid anag-
unlsts, with emphasis on medicinal chemistry principles and SAR of key drug classes,

Course Learning Outcomes (CLO): -
[ CLD Upnnsmcﬁihlmnmlﬂhnulmhm.mfmdmﬂhuﬂm:

| CLO | Classify and explain the chemisiry, therapeutic use, and strocture-activity relatonships of
prugs acting on the central nervons system, inchyding anesthetics, sedatives, amipsychatics, aril
anticonvalsants. .

CLO 2 Describe the chemical classification, mechanism of action, and SAR of major anti-infective |
mgents such as antimberculars, antimaloriais, antivirals, antifungaly, anthelmintics, and
urinary tract antl-Infectives.

CLO 3 [Analyzs the chemistry and SAR of antiblotics and sulfonamides and correlate structural
fratures with antimicrobial activity and specioum of action i

- DG e iume:- |J||_":':'||E:.I.'.~-E
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1004 :;ﬂ:ﬁ: the chemical basis, therapeutic significance, and SAR of antincoplastic agents
i endocring drgs used in cancer and hopmenal disarders.

CLOS I1m-|:|||r'| ihie rhpmmrg,r phammatologicsl relevance, aml 5AR ol antidiabetic :ll.l-l"ll"l and
wrenthe anolgesics, including opboid agonists and antagonisis, lor mtional drg use and

velugiimenl

Detailed Syllabus:

MNao. of

Uit Na, “Tophs L

Srudy of the development of the following classes of drags includes chomical |
Iessification, structme, uses, SAR of selective drag clostes, ond syhthesis of
elected drugs as superscripred®

rugs Acting on the Ceniral Nervous System General

nesihetics
Talothane, Methoxyflurane, Enflurane, Sevollurane, lsoflomane,

esflurane, Methphexital, Thiamylal, Thiopenial, Ketamine®, Ramelleon,
emimaznlam, Fospropofol, Dexmedetomidine Sedatives and Hypnatics
arbital, Phenobarhital®, Mephobarbital, Amobarbital, Butabarkitsl,
praharbital, Secobarbital,
“hlordiszepoxide, Diasepam™, Oxazepam, Chiorazepate, Lorazspam,
Ipsazolam, Zolpidem,
slutethimide, Meprobamate, Ethchiorvynol, Triclolos, Paraldehyde SAR
[ Barbiturates and Henzodiazepines
ntipsychotics 10 Hourrs
romazine, Chiompromazine®, Triflupromagine, Thioridazine,
ineracetazine, Prochlomperazine, Triflvoperaxing, Chlorprothioene,
iothixens, Loxapine, Clozapine, Haloperidol, Dioperidol, Risperidone,
ofindone, Sulpiride,
respliprazole, Lumateperone, Pimavanserin, Samidorphan SAR of
henatllazines
miicomvulsants
henobarbitone, Methabarhial, Phenytoin®, Mephenytaln, Ethotoin,
zolidinediones: Trimethadione, Paramethadione
succinimides: Phensuximide, Methsuximide, Ethwsuxiimide Phenacemide,
arbamazepine®, Clonazepam, Primidone, Vilpmic acld, Gabapentin,
‘plhamatet, Perampanel, Lacosamide, Retigabine

EAR of Antlcomvulzants

‘.'4'.;'1.-.;"'!:1-"; [haie:- r|‘|n'| ij LT
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[Anti-Infective Chemotherapentic Agents 1 ‘_-‘|
Antitubercular Agenis

somiazid®, Ethionamide, Ethumbutnol, Pyrieinumide, Pam-aming sallcylic
id*, Rifamplein, Rifabutin,

“ycloserine, Streptomycin, CagaeomyTin, Premnmanid, Clofaeimine,
evolloxacn, Bedaguiline, Linezalid, Delamanid 12 Hours
imalarials

winine, Chloroquine®, Amodlaguine, Primaquine, Pamanuine, Quinacrioe,
Mefoquine, Cycloguant] pamoate,

F“mguaml, Pyrimethamine, Aresusaie, Aremether, Alovagquone SAH il

inoline derivallvid

e —— e R ————

niiprotoroals
etronilazole®, Tinidazole, Omidazole, Diloxanide, lodoguinod,

gamidine isethionae, Awvagquone. Eflomithine, Paromomycin,
Haroxanide
ntlwirals
mantadine, Rimantadine, Idoxuridine, Acyclovir®, Ganciclovir, idovuidine,
idanosing, Zalrihine, Lamivudine, Loviride, Delavindine, Ribavitn,
imavir, Indinavir, Ritanovis, Valganciclovir, Peramivir, Lensacapavir
ntifungals
hotericin-B, Nystatin, Natamycin, Griseafulvin, Clotrimazole, Econazole,
utpconazole, Oxiconazole,
oconadole, Miconazole, Ketncnnazole®, Terconazole, liraconazole,
Isconazale, Naltifine, Tolnaftate,
psdconamle, Isaviconaoke
elmintics

lethylcarbamazine, Thizbendazake, Meberdazole, Adhendazole*, Riclosamide,
yxamniguiine, Praziguantel, [vennectin
!'Urina-.r]' Tract Anti-infective Agenis

alidixic achd, Norfloxacin, Enoxacin, Ciproflaxacin®, Ofloxacin,

.omelloxacin, Sparfloxacin, Catifloxarin,

urazolldone, Nitrofurantoin, Methenamine, Moxifloxacin SAR

[ Quinolones

= ———e = S —_—
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Anibdotics and Sulla Drugs
'ﬂnlﬂﬂnlh‘!
Ilh'-nlrﬂllnr.. Cephalnsporns, fi-Laramase inhiblioes, Monobacrams
Wiminnglycosides: Streptomycin, Meomycin, Kanamycin, Tetacyclings:
Tetrcycline, Oxytetracyeline, Minocyeline, Doxycyeline, Macrolides:
‘rythromycin, Cladthromycin, Axitheomycin Chloramphenicol®, Clindamycin,
lavnlanic acid
MAR ol Penicilling, Tetracyclines, and O r|:||'|.1 asporing
walla Dhrugs
uI[ﬂHmeThLqu-. Sulllsoxazole, Sulphapyridine, Sulphathiazole, Sullacetamide,
ilphamethoxaeole, Sulpladiazine, Melfenide, Sullasalazine, Timetaprim,
amimoxazole, Dapsone®
AR of Sulfonamides
ntineoplastic Agents
echlorethaming, Cycloghesphamide, Melphalan, Chlorambuctl, Busul fun,
iotepa,
ercaptopurine®, Thioguanine, Fleorourdl, Flusundine, Cytarabine,
elhouexate™, Azathioprine, Dactinomycin, Dagnombicin, Doxarbicin,
vein, Etoposide, Vinblastine, Vincristine, Paclituxe], Camptothecin,
Cizplatin, Mitotang, Carboplitin

mn B Hours

v

i Hiours

ndacrine Drugs, Antidiabetic Agents and Narcotic Analgesics Endocrine
v rugs 2 Hours
siex hoomones; Testosterone, Nandiolone, Progesterone, Cestriol,

V& ".ﬁ‘m--'- Iate:- Irl'n'i']f:lnl_ﬁ
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Detradinl, Oestrone, Diethylstilbesmm|
ugs foe erectile dysiuncdon: Sildenafil, Tadalafll
iﬂml contreceptives: Mifepristong, Norpesmel, Leyrmorpesire
Lonticostemids: Cortisose, Hydmocotisome, Prednisolone,
Heumethasone, Deximethasome
(Thyrodd amd antithyrobd drogs: L-Thyroxine, L-Thyronine,
Fropylihlenacil, Methimazaole
Antidiabetle Agents
fiosulin and preparations, Tolbutunide®, Chlorpropamide, Glipizide,
Lalimepinde
iguanides: Metformin
Fhiazolidinediopes: PlogliEwone, Rosiglitiesone
epaglinide, Mateglinide, Acarbose, Voglihose
arcetic Analpesics
amhine, Codeine, Meperidine, Anilerdine, Diphenoxylate,
operalnide,
entanyl®, Methadomne, Propoxyphene, Pentazocine, Lisvombannl
dalorphineg, Levallorphan, Naloxone

AR of Morphine analogyuess

Recommended Relerences (Preferably latest editions):

1. Abmham, [, 1. and Griffin, 1. L. Burgers Medicina! Chemistry ond Drug Discovery,
Wiley,

Brumtea, L., Hilal-Dandan, B, and Knollmann, B, Goodrman and Gilman s The Pharma-
calogical Basls of Therapeutics: McGraw-Hill Education,

Kar, Ashuthosh, Medicinal Chemistry. New Age fntermational.

Lednicer, . The Organic Chemisiry of Drug Synthesis. Wiley,

Li, J. J. Modern Drug Synthesis. Wiley.

Patrick, G. L. An Tntroduction to Medicinal Chemizery. Oxford Universiny Preas.

Vogel, A. 1. Vogels Textbook of Practical Organie Chemistry. Pearson Education,
Williams, I, A, Lemke, T. L. and Roche, V. F. Foye ¥ Principles of Medicinal Chemistry.
Lippincott Willlams & Willdns.

9. Wilson, C. [, Beale, J. M. and Block, J. H. Wilson and Gisvolds Texibook of Organtc Medicing!
and Pharmacewtical Chemistry. Lippincott Williame & Willdns,

N

EAROER
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BP5S02ZT: Indusirial Pharmacognesy (Theory)

| ‘Comecsds | Cunurst Title Conrse Type
- BPSOOT -I_I'IEI.IEII'i.[ﬂ Pharmacignnsy {'_I"rirnnl]- (e
] Flours Per Week (L-T-F) I |
Lt A, o,
L T P

1 3 o 45
[Madimuin Marks =k ESE

. ' il 45

COURSE DBIECTIVES

The objectives of this comse are to:
I, Introduce students to the indusidal, commerclal, and economic aspects of herbal drogs in
national and global markess.
2, Knowledge of commercinl production, gquality assurance, and standandization of herbal ex-
rracts, velatile olls, and traditonal AYUSH formulations
3. Train students In modern analytical iechnlgues for the Identification, characterizatlon, and
quallty evaluation of plant-based drugs and herbal produces
4. Develop skills in isolation, charcterization, commercial production, and analysls of bloac-
tive phytoconstifuents.
Familiarize students with pational and international regulatory  [rimeworks, pharma-
copoeial standards, and safery, efficocy, and pharmacovigilance reguirements governing
herhal medicinal products.
COURSE LEARNING OUTCOMES (CLO):

i

L_cm Upan sutcesstul completion of this course, the students will be able to

| CLO 1 Describe the econumic significance, trade petential, emerging therapeutic categories, and

institutional support for medicingl and ammazic plani-based industries at national and

Intemational levels,

102 [Explain the principles of commercial production, standardization, and quality contrel of
therbal extracts, volaile olls, cosmecenticals, and traditional [ermulations [n compliance
mwith AY USH, WHO-GMF, and global regulatory norms.

(CLO3 Pemonstrate analytical competence in evahuiting herbal drugs and botanicals using |
nolem specroscople and chromategraphic lechnlques such as UV, 1R, NMR. M3,
HI¥11,C; HPLC, UPLC, and GC

i Datez- §) leye |.:_- _ 1
!. E Ef r ;I{-'l-.ﬂ-'r'l il i
Sigmuture of théirector ature of the VC Volumare:- 1
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CLO 4 [Describe the process o isolite, dural_wrmlalﬁuli mnd analyze important ;
pliyioconstiipents used In pharmacestical, nuiraceutical ndustries,

L5 Jlill!:i:ﬁl."l.'t and l[.l[-l-ﬁ' Intermational n@:ﬁﬂ?rfﬁ“?ﬂrljnﬁ, |1h.1|m.n'|4:|;r;n] monographs, and
nafety, efficacy, and pharmacovigilunce requirements for berbal and naditlonal mwedicinal
products

Detailed Syllabus:

Linit A 1 No.of |
Mo, Tupics [ retmmes

General Introductlon to Herbal Indusides, institutions and trade
statits afl herbals

(2] Raole of medicinal and aromatic plants rade in natfonal economy ol

il country and inttoductbon of Cument trade status and potential of

some commercially impaortant medicinal plantsatural prodects like |

Ashwapandha, Tumeric, Ginseng, Armila and essential oils.

I fb) A briel account of biceconomy, biodiversity hot spots and plant-] g Hours
hased indusiries and betiufions |ovelved in research work on
medicinal and aromatic plants in India,

e) Emerging therapeutic categories of Herhal Medicinal Products avall-
able in market, their composition with rationale for Aphrodisiar,
Antistress, antl-diaberics, antthypedipidemic,  mmusnomodalster,
hepatoprotective and kidney disorders

H) LEmerging Herbal cosmeceuricals: Anti-Aging, Depigmenting, anti-
wcne, sunscreen, detoxifying, anti-irricant, nutricosmetics

ammerdial Production and Standardization of hotanicals

ipnificante of AYUSHY WHO-CGME CLP and USPDA mm]:H.'mr
acility in  production  of quality herbal produds.  Commercial
soduction  of standardized herbal extracts with clinieal relevance:

" oeus, Amla, Turmeric, Ashwagandha and Senna, 10 Hours

ommiercial  prodhsction: and  standmdization  of  volatile  oils:
yplus odls, Lavender oil and Peppenmint ofl, Rosemary nofl
reparation and standardizadon of Ayush fomulations vie Arisas
Asawas, GhutikaMabb, Chuma! Shafool Ay, Sharbsl, Tincture
Bhasma.

| / |f Date:- |1 EDT-I[QH;;,
) r L 1 L]
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ic principles  and applications in  analysis ol bolankcals:
peClroscopdc. methods: UV-Visible spectroscopy, IR Spectroscogy,
MR spectroscopy  and Mass spectioscopy, Atomic  Absorption
Scpectmscopy Chiomatographic methodds HFTLC, HPLC, UPLC, GG,

v

12 Homrs

of bisactive phyisconstituents

Isolation, characienzation with commercial prodoction, identification
ani] analysis ol Liactive phymocomstinenm: Aremisinin, Sennosides,
Withanolids, Boswellic acid, Atropine, and Lycopene.

08 Heurs

International Regulatory Perspectives
ja) Dverview of global regulations for herbal prodects (e.g., World

Health Onganization, United States Food and g Administation
- INetary  Supplement Health and Education Act, Eoropean
Medicines

Ageney, TGA-ARG  Thempeuitic Goods  Administration
Australian Regulatory Guidelines for Complementary Madicines,
Matural Health Products {(Canada)

{b) Harmonization challenges and mual recognitdon of traditonal
medicine

(e} Importance of salety, efficacy and pharmacovigilance in Berhal
product regulation

(d} Study of Monographs on herbal drugs and batanicals relmed o
Indian Pharmacopoeta, Lnited States Pharmacopoeia Herhal
Medicine and Dietory Supplement, Ayurvedic Pharmacopoeia of
India and Unani Pharmacopoeta of Indsa.

TR JRPS——

N7 Hours

Y . i
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[Recommended Relerences '[_F'I!lt'l'i:lll}' Lintest edifions)

1. Ayurvedic Pharmacoporia Committee, Avervedic Pharmacopoeia of Indla,
Crovernment ol India, Minstry of AYTISH.

Evropean Medicines Agency, Herbal Monographs and Regulotory Girldelines.

Indian D Mamnfactorers” Association. Indion Herbol Pharmocopoeta,

Indian Phamuacopoeia Commission. Indion Phormocopoeia, Government of India,

Intematinnal Cooncil for Harmonisadon, JCH Guildelines an Cluality, Safety,

Efficacy amd Mulidisciplinary Topics,

B, Matural Health Prodocts Directoraie. Begulotory Fromework for Natural Heolth
Producs,

7. Unaedl Pharimadopoeia Commitee. Unani Pharmocopoeis of [ndia, Governmeni of
India, Minisoy of AYT5H,

B. Unied States Pharmacopetal Convention. United Stares Phormocopeis,

8. World Health Organlzation, Guldelines on oo Adgrici ool and Colleg o
Practices (GACEP) for Medicingl Planes,

10, Dirungs ovd Cosmretics Act and Rules (India). Government of India.

o o P
now.H
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BP503T: Innovation and Startup Ecosystem (Theory)

i ool Cisiarsee Title | Coume Type

, Tnnovation and Siartup Ecasysiem | .

HPSIAT {Theary) e

Hours Per Week (L-T-F)
Creit { Mo, Honrs
i T P
2 i i - = 50
_— i — ——2]
Ml Mirks 5E ESE
50 an : 30
Course Objectives:

The abjectives of this course are (o)

1. Introduce smdents o the [undamental concepts, principles, and signilicance of in-

norvatinn and entrepreneurship in contemporary eeanomic and social contexts.
2, Famillarize students with the structore, components, and key stakeholders of the starup

and innovation ecosystem.
1, Provide stodents with an understanding of the starup lifecycle, including ideation, op-

portunity analysis, product devilopment, validotion, and scaling.
4, FEuip swdents with practical tools and echniques for problem identification, op-
portunity recognition, business medel development, and idea validation,
. Poster an entreprencurial mindser by encoursging active panticipation in innovation-re-
lated events, stakeholder interactions, and experential leaming acrivities.

Course Learning Outcomes (CLO):

Lo

TWI Upon successful completion of this course, the students will be able tn:

|-E:[:u 1 E.npl.rdn the funda.mentﬂ roncepls of Jmm-.'ai.iu-n. l':'l.'llr['|'.ll.1:'I'IE'I.1I."ﬂ1.|p. andl the structure and role

:w:ml: lﬁ‘il.lﬁlql.ll.‘.'i. ami f["ml.‘nlil_llr atulz.n:alsu
CLo3 Pﬁtgu andd validare an innovative solution by developing a minimum viable produc (MVP) |

psing lean starup principles and customer feedback.

| . -‘ = Date:- 1] ]07) 1.0 t,_;..'.'
' Aﬁvw'-'ﬁr'. | J -” 4
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Il':le-w-lnp Ty wnpnal& business model wsing the Business Model Canvas, and vvaluate Ir'gaJ
pnrpllenual propery, ieam, and funding considemtions for starups

CLO 4

Demanstraze effective prosystem sngagement skills h}' (rarticipating in Innovalion evemnis .Llul
CLO G presenting a conclse stanup pitch, incorponiting future ey and scaling straiegles,

Detailed Syllalus:
Uit No. Topics st D
it L: Introduction s lanovation aind
Py
elining Innovation and Enirepreneurship
s Whai ls Innoveilon?
«  Types of lnnovation: Produc, Process, Business
Model, Social
o Whar is Enrrepreneurship?
«  Characleristics ol an Entreprens
Invention vs Innovation
o Diistinction between Invention pnd Innoss on
« Impartance of Innoeation in the 2150 Century
o Economic growth and job creathon
o Solving societal protdems
; s  [Maruptive technologies and their impact Yoo
Case Stuidies
# Innovative companies (e.g.. Apple, Google, Tesl
Introduction to the Startup Ecosystem
=  Key components: |
o Enfreprensurs
o IncubatossdAcceleratons
o Menns
6 Imwestors
b Goveimment
o Academia
0 Supporn Services
*  Role of each component in fosiering lnnovation
Practical Aspect:
Pamicipation in National Innovation Day and
National Startup Day =
| _ Date:- || r:-,IJI'g P2k
-'.nghm n[ l;'huE - %ﬂam%hm VO Yolame:- T
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:‘I.Jnil I1: Tdeatinn and Oppartuniny tdentification
Idéntifying Froblems and Market Gapas
«  Problem-solving approach to entrepreneurship
« Technigues for problem identification:
o Observation
o Empatity mapping
@ Llser interviews
*  Market research basics:
o Undersianding customer needs and pain
piintts
Generating Innovative Tdeas
*  Brainstorming rexhnigues:
o SCAMPER
8 Mind Mapping

i Himurs

o Design Thinking principles for (deation
#  Luteral thinking and divergent thinking
«  [rom problem (o selution: developing initial
COnCeHE
Opportunity Analysis and Feasibility
+  Marker sizing and potential

+«  Competltive analysis
« SWOT inalysls for new veniiines

Practical Aspect:

Participation In Ideation Challenges or Hackathons (..,
St India Hackathon or 1IC intermal ideatiaon
competitions)

——n

Uinlt 111: Building a Minimum Viable Product (MVP]
and Validation
Lean Startep Methodology
« Introduction o Lean Startup principles
¢ Ruild-Measure-Leam feedback loog
«  Concept of MYP:
g [mpomance
o Scope and objectives
Designing and Developing an MYP
+  [ifferent types of MVPs
*  Tonls and resources for rapid protoryping

+  User experience hasics for MV Ps
Validation

n
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= Costamer inerviews and leedback collection

s AJH testing and split testing
|« Pivoting vs Pereeyvering
Practical Aspect:

articipation in sessions'workshops on Protooype, MYE,
1|r1:I Product Development

1 B Howars

bl
inr-s.! MMH Canvas (RM :
# Introduction o the 8 building blocks of BMC
= Developing a BWL for s neéw venhae
» Value Proposition Design
Lagal and Financial Aspects for Startups
* Legal structures:
v o Sole Propriewrship (i Hours
o Partnership
o Private Lunited Company
s [Intellectual Property Rights (1PR):
o Patenls
o ‘Trademacks
o Copyrights
= Srartup funding:
o Bootstrapping
o Angel investons
o Venture caplial

Team Building and Mentarship

+ Importance of a strong founding team
+ Roles and responsibilites in a stanup
o  Yilue of mentors and advisors

Practical Aspect:
Participationn in IPR awareness programs of @ staciup
funding sessions
Cm— |
_.. ._ e 1'r'['rj-,|"|i'1'.:.1;_|
P .
%ignatun afl the ¥'C Vilume:- 1
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Famire Trends

Growth Strategies and Scaling Up

Marketing and sales for stamups
Liser acquizition and relention
Challenges of scaling s solutions
Exhi strategles:
o Acouasiton
o IPCH
Engaging with the Startup Ecosystem
MNetworking with inviestors, mentoes, and
EIEAIENETS
Participation in startup competitions and piich events
Leveragling incubamrs and acceloratirs
Future Trends in Innovation and Entreprenearship
Eaerging technologles:
o Arificial Inelligence
o Blockchain
o Internet of Things (10T]
a Sustzinable Techiologies

= Sodal entrepreneiirship and impict investing

Clobal ssarup trends
Practical Aspect:

Padicipation in Matlonal Innovation Day and student

engagement activities
tn prepare and deliver @ concise pitch for  their
dhevelogeed dea, simulating a stactop prirch evest.

Hecommended Relerenves (Preferably latest editions)

-
]

mEp P Ew

Eric Ries. The Lean Startup: How Today's Entrepreneurs Use Continuows Innovation to Create Radically

Suecessful Businesses, Crown Hosiness.

Thiel, P. and Masters, B. Zem 10 One: Motes on Starfups, or How to Bulld the Foture. Crown Buskiess.

Bansal, B. Stay Hungry Stay Foolish. Westland.
Dialal, M. Big Billlon Startup; The Untold Flipkar Story. Pan Macmillan India.
vatutd, V. 1. The Manual for Indian $tain-Ups: Tools 1o Stort and Scale-Up Your New Venture, Nation |

Press

!l.'ILih:.:n, 5., Patjoshi, P 1. and Pamaik, 5, K. Inmovation and Entreprencurship. Pearson Incia,

Surdar, R, and Waghmare, (i, Stormup Feosystem in India: Text and Ceses. Himalsya Publishing

Hoaxse.

il
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BP504T: Pharmaceutical Dosage Forms 11 (Theory)

Coure Code Course Title Lhﬂie'lﬁ
|
| s {
BPSO4T Pharmaceutical Dosage Porms 1 { Theary) Line
Hoarrs Per Wiel (L-T-F) Max. Hous,
fredif :
L " )
2 e 0
" Maximiim SE B - ESE
Marks
- i ) Y
— —— L
Course Ohjectives:

The objectives of this course are

1. Usderstand the principles of lonmulaion and development of motophasic Houid dosage

farms, including solvent selecion and solubility enhancement technigues.
2. Acquire knowledge of biphasic liguid dosage forms, Inclading physieochemical principles,

farmulation strategies, manufacturing processes, and stability considerations.

3. Dvelop competence in pressurised dosage forms such as aerosols, meetered-dose inhalers,
and dry powder inhalers, with emphasis on formulaion design, device components, mani-
facturing, and quality evajustion,

4. Undorstand the formulation, manfacuring, and evaluation of semisalid dosage lorms,
with emphasis on drug permeation through the shin and [actors atiecting toplcal drug de-
itwery,

5. Gain expusure 1o advanced drug delivery syatems such as nanosuspensions, nanoermnl-
sicies, SMEDDS/SNEDIDS, xerogels, and emulgels for improved therapeutic perlommance.

COURSE LEARNING OUTCOMES (CLO):
CLO l Upon successfiul completion of this course, the students will be able to;

CLo Eﬂ.ﬁlﬂlﬂ the fundamental principles, classilication, fermulation requirements, and
vality aspects of monophasic and biphasic liquid dosage forms. _ .
CLO2 Eﬂn'nu]mr, manufacture, and evaluste monophatic and biphaséc liquid preparations,

ludlng solutions, symps, elixim, suspensions, and emulsions, using appropriate
xciplents and processing lechnigues.

&

| i ﬂ : Date:- 1) o] Il'lc:-.aé
e x i th"l"i [}
Signatiré of BE Direcior %gu;lrm'u of the VC Vohuome: - T
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heory, el emulsification thearies to design stable liquid dosage forms and assess
weir stability and perlormance,

CLO3 Erzptf physicochemical principles such a8 sulubtlity enbancerment, Stokes law, DEVO)

| CILO 4 Deslpn and evaluate pressurised and inhalation dosage Fooms, including aerosals,
elered dose inhalers, and diy prwder inhalers, by sebectig saitable Formulatinn

o= umponenls, deyices, and quality contml paramieters. pepll. s . 2

 CLOS orrrmlate, evaluale, and jstify (e use of semisalid and advanced drug delivery

wyutems—inchiding ointmeits, creams, gels, supposiOres, DAKFEAISPHERHDNS, DA

comlsions, SMEDDS/SNEDDS, xerogels, and pmulgels—o erhiced drog

E!lwry, stilsility, and patienl compliance

Detailed Syllabus:
Limil = No.ol
Ko Topics i
Manophasic Liguids & Pressurised Dosage Forms
Foundatians: Need, advaniages/]imitations; monophasic vs
biphasic; soluhillyy-enhancement technigques,
Vehicles #& solvemis: Pharmaceutical waters  (Lypes;
i anufacturing & Quality Control of ParifledDisilled); 06 Hours
clas=es of snlvents as per [oxicity.
Formulation &  manufacturing:  Raw-material
consideranions and additives; processing; Croality Control of
wintonssyrupselixirs; powders for  reconstilution 23
solutions, |
Measuring, filling & packaging: Technlques; container-
clasure inegrity; automation in liguld manufacturing.
T |Biphasic Liquids - Suspensions P
ormulation & manufacwiring: Additives; classification of
uspending agents; [PQC & Quality Control, instabillties and
1 chaging. 06 Hours

Mudvances: Nanosuspensions; dry powder for reconstiiution as

| r.'lnp-uml.uﬂ.-l..; rn_h- I'_nﬂnlu: 5y StEms, |

——g [ s

Elﬂnﬂll..lﬁ!' iR Direcior | BQﬁnulfr‘:'u!rlhr Vi Volomie:- -
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iphasic Limquids - Emulsions

armulation & moanofacturing: Additves; classification ol
mitlsifying agenis; 1POC & Quality Control; instabllides s
achaging.

e Wann-emulbsions, micTo- emulsions,
ENDSSNEDDS

uverview, applicarions),

e
Signumj-ﬁ'ui-' rector %iglullln‘ of the VT

Semisolid Dosage Form

L0 Howirs

ressurired dosage forms (AcrosolyvDs)

ncepts; propellant classification/selection; valves & conlainers;
ormulation, manufacturing, ad Quality Contral (leak, spray
temm, delivered dose, panicle- siesfaerodynamic perfonmance).

ry Powder Inhalers; valves & containers; formiulation, mumfacturing,

| nd Cuallty Control

i Hours

erneation enhancers: Physical and Chemical,

I'vpes of semisolid dosage form:

«  Ointments: Base Selection, Formalation , Manufacoring and

Evatbuition

e Creams: Formulation, Manufacring and Evaluation

Gels/Jellies: Formulation, Manufacturing and Evaluation.

e Pastes: Formaulation, Mapufactwring and Evniuation
Ld Suppositories and Pessaries: Formulation, Manufacturing and Evahs-

thom
vances: Xerogels, emulgels (overview, applications).

Theary of Semisolid Dosage Forms: Delinition & Purpose, T.'In.ld
rcrrmm]nn Pathways  through sldn Factors  alfecting  'ermeation
3

{6 Hours

i|':|: .I_-l-.=' . T%
e ' A Py

Dane:-

Vislumie:
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L Aulton, M. B Aulion’s Pharmacentics: The Science of Dosage Pamm Deslgn.
Elsrvier

2. Gibson, M. Phammaceatical Preformulation and Fommuliton, CREC Press

3. Lachman, L., Lieberman, H. A, and Eanig, 1. L. The Theory and Pracrice of
Industrial Pharmacy, CBS Publishess & Distribaiogs.

4. Robinson, J, R. and Les, ¥ H, 1. Controlled Dreg Delivery: Fundamentils and
Applications, CRC Press.

f. Troy, I B, and Beringer, F. emington: The Sclence and Practice of Phammacy.
Pharmaceutical Press.

6, Tndian Pharmacopoeta. Indian Pharmacopoets Comanission.

._.-. P - - 2 I]l!:_ . S
_-I _I.-f ‘ﬁﬁd‘ﬁ‘l a “Fﬂ“—lr]l:'ﬂﬂ-‘;l
Signabire mT.ﬂb rector ilﬂﬂm‘ of the ¥ Volume:- -
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BP505T: Pharmaceutical Quality Assurance (Theory)

Conse I:‘,l.:rﬂ;.- Couise Tiile Comse Type =
G Pharmacentical CQuality Assurance ) =
BPRSOST (Theary) Clone
H Per Week (L-T-F
i .
L o P
3 3 - T 5
Maximiim Marks. SE ESE
™ : £ 45
. —— I
Course Objectives:

The objecrives of this course are o

1. litroduce the concepts and systeens of pharmaceutical quality management

2 Provide an overview of regulstory frameworks goveming pharmacentical quality.

9. Famillarize students with organizational, infrastracrural, and operational requirements of
pharmacestical manufacturing and quality contral.

4. Explain quality ¢ontrol testing of pharmaceutical products

5. Understand the docurnentation, validation, calibeation, ind data integrity essenithal [or veg-
ulatory compilanee.

COURSE LEARNING OUTCOMES (CLO):

['EI'..ﬂ Upnumﬂmhdumplmuu!ﬂihgnmﬁ:ﬁmmmﬂﬂhhlhhu:

Explain the concepts of (0A, OC, GMP, GLP and modem Quallty Management
SySIEL,

Apply TQM, GbD, and 1CH guidelines (o ensure conskstent pharmaceutical quality,

Understand requirements relsted to personnel, premises, ‘equipment, marterials, and

:|.1|'.||'.'||l.lkI.E'n1.EII!'I'I:II:'I.

i T e

~xpllua:_lr||-1_;:ﬂhr.:1rlc:|_1. gualitication, and analytical meshod valldution as péf 'rr'gulamq-

bt

YVolume: -
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Detailed Syllmhus:

I unin Topics | Mo. ol

Ouality Assurance and Quality Management Systems
1. Quality Assurance and Quality Management concepis: Definition
ang] eoneepts of Cuality Control, Ouality Assurance, and GMP

2. Total Quality Management (TOM): Definition, elements, and
philusaplies
4, [CH Goidelines: Purpose, process of harmonization, overview ol
! QSEM with special emphasis an OQ-series guidelines 10 hioiars
4. Quallty by Design (OhD): Definition, overview, elements of Gol
program, and tuls
5. IS0 9000 amd 150 14000; Overview, benelits, elements, and steps
for registrathon
|6, NABL Accreditation: Principles and procedures
Organization, Personnel, Premises, and Materials Management
1. Orpanization and Personnel: Responsibilities, training, hygiene,
and personal recoids
2. Premises: Design, construction, plant layour, maintenance,
sanitation, enviommental control, wilities, and contol of
cosaitnation
1, Equipment and Raw Materlals: Equipment selection, User Re-
quirement Specifications (URS), handling and maintenonce of
raw materizls
4. Warehousing: Good warehousing practices and materials
management .
Ouality Contral and Good Laboratory Practioes
1. Cuality Control Tests for Formulations:
process and finighed product qualily contmol tests for fablets, capsules,
pintments, creams, ophthalmic and parenteral preparations
2. Cwality Comtrol of Haw Materials and Packaging Materials:
I'psrs for raw materials, containers, mbber closures, and
m yecondury packing materisls 10 hours
1. Good Laboratory Practices (GLIP):
General  provizions, omanization  and  personnel,  facilities s
gquipment, ALCOA principles, reference standards, testing faciliy
nperations, records and reports, and disqualilication of testing facilitles

I 10 haurs

- |

Date:- || |87 .'i 1024

Walurme:- I—
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ﬁﬁn:nﬁun, Complaints, and Product Recall

| Diocumentation in the Phammaceatical Induskry:
Baich Farmulis Recond, Masier Formula Recard, Drug Master File, 50Fs,
IV jguadity sudits, preparation, handling, archival, uid distribution of recordy | 08 hours

2, Complainis and Product Reeall:
Handling of complains, evaluation of complaints, returved gm‘.ﬂs]

denalls, and wiste disposal
|

—— e —

ICatibration and Validation

|, Calibration and Validation:
Nniroduction, dellnitions, importance, and general principles I'.a’ll.hml.lul‘l
Fi weights and measures, pll oeter Cualification of UY-Visih

raphotomeser, elecironic balance, [R spectmphotometer, and HPFLC

2. Analytical Mothod Validation:
speral principles of anidytical method validation es per CH QX

e limies

v 07 hours

Tocommended References (Preferably latest editions)
1. Godfrey, A. B, and Juran, 3. M. Juran's Quality Handhook. Mictiraw-Hill Educarion.

2, Cipanisation of Pharmaceutical Preducers ol India. Quality Assurance Guide, CYFPL

1. Welnbenp, 5. Good Laboratory Practice Regulations, Manel Delder.
4. World Health Organization, Quality Assurance of Pharmaceaticats: A Compendinm of

Guidelines and Helped Mmerials, World Health Crganization.

i

P ;I'_'_ LA | o = -1. . m—-l_—.-- e ———
| ) - f_. Ahr:l-ﬂ'-"l.‘l - ] iu. I}:Lr-ﬂ'—ﬂ
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BPSOGT: Systemic Pharmacology II (Theory)

| U parrse |:_l.|:|.|j.[!- Comse Titde Cotiise Type
RPSOET Systemic thmimhgf i 1‘11|.rm-:|.;] Ciowe
=il Hours Per Week (L-TF) Max. |hour
Corelln -
| T P
3 3 - i - l 45
 MudimumMacks | 56 T == =
75 | ) o5
| o) [ _—
Course Ohjectives:

The ohjectives of this course are o2

1. Understand the negrohumoral wansmission in the central nervoss system and the role of
neirotransmiters and their modulators Iy CNS disorders.

2. Learn the phammacology of doigs vsed in pathological conditions of CNS, GIT, and en-
docTing Ky,

3, Familiarize leamers with concepts of drug abuse, addiction, dependence, toleranie, il
their management.

4. Impan comprelensive knowledge of chemotherapeutic ugenis incloding anticances
drugs,

5. Introduce the principles of mtional use of chemotherapeutic agents.

Course Learning Outcomes (CLO)

CLO Uipan successtul completian of this course, the students will be able 1

dentify the role of meuratransmitters in CNS diseases and explain pharmacology of
% acting on centritl neurotTARSMission,

CLO1

croz Apply  principles  of chemotherapy 1o explain - mechanisms  and  uses  of
r:hemﬂthu:.‘lprutlr; agents,

|-IT:I.I:'I :Iing_r_ﬂl :|-F|p1m'|i1;n1umr of hormnoses and I-ugr. IE‘;I]HIH endocrine disorders.

—r= — — = t — = J |
f __;_;._, S £ L atez- |1 r n‘j'IF:: ok
Signature af the THrector Signdture of the VC Voiime:- -
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f‘Ll?l 1-||,]-I:'1|..JI'J}I-.' mechaniame .m;:_l-_ﬂ-|mpmrlr uaes of meg,s. actlng on rhﬁ'g._u.Lml.n tnal
AL \
.Iliﬂrm_.,nlrr isanes related 1o drug abuse, “addiction, and dependence and the

CLAG |
munagmmm

Detailed Syllabs:

Unit Topics | Nouof

Pharmaculogy of Dugs Acting ou Central Nervous System

Neurolmmoral ransmissicn o the CNS; physiclogheel reles o GARA,
glutamate, glycine, serotonin, and dopamine,

a, General anesthetics, pre-anaesthetic medbcations, and incal
anaesthetic apents

1 10 s
b. Sedative-hypnotics

.- Alcohol and disnlfiram

o, Opiaids, opiate analgesics, and amagonksts
& Drugs used in #pllepsy

£ Drugs used in Parkinson's and Aleheimer's disenses

i'harmnmium of Dirugs Used in Psychiarry

i, Antipsychotics, antidepressants, anti-anxiety drugs, mood sta-
billzers, CNS stimulants, and hallucinggens 07 hours

b. Suhstance abuse, drug addiction, and general principles of de-ad-
diction

TS T L | ) ET

| E;Hinjmnwc af the VC | Violinine: - T
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Chemotherapy
i} Introduction

a. Definicdons of chemothernpy, chemotherapeutic index, an-
ubiothcs, amd sntimbcrobial agents

b, Concept of selective targeting in chemotherspy

¢. Classification of antimicrobial agents hased on mechanksm of ac- |
ton

d. Concept of superinfection, chemaprophy laxis, and combined use
of antibiotics

e Antimicrobial resistance: coodes, mechanisms, and preventive
[TW LS

i) Antimicrolbial Agenis

Classification, mechantsm of action, adverse drsp reactions, and
therapeutic uses of:

«  Sulphonamides and comimoxazoke
s  Fluoroguinalones

Penicilling and cephalosporing
Marrolides and tetracyclines 14 Bours
Linezolid

Carbapenems and monobactams |
Chlommphenical and aminoglycosides

i) Chemotherapy of Diseases |
Irrugs usedd in the treamment of:

Fungal inferions

Viral infections
Helminthiasls

Urinary tract lnlections
Tuberculiss

Leprosy

balaria

Amnehiasis

Neoplaste diseases

i

® @& & & & & & & @

thuﬁﬂny of Drugs Acting on Endecrine Systein

a, Introduction o basic concepts of endocrinology
b, Thyrodd and antithyroid agenis

v ¢, Parathormone, calcitonin, and vitemin D 10 howrs
i, Insulin and oral hypopglycarmic agents |
¢. ACTH and corticosteroids
[, Oral contraceptivies

g Drugs acting on the uterus
h. PCO

; [rach i_I X g‘ = D.:'I':- P || D’J a }-ELE
Hiﬂathm 1:IHLME||}T nature nl ihe V. Volume:- T
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v 2. Drugs used (6 peptic uloer O hours
h, Diags used for constipation and diamhoea

. Emetics and anti-emetics
i, Digestants, carminatives, sppeties, ad anorectics — def-
indtions and examples

'Recommended Telerences (Preferably latest editions;

11, Prunton, L., Hilal-Dandan, R, ad Knollmann, B. Goodman and Gllman's The Phammaco-
| logleal Basis of Therapeiutics. MeGraw-Hill Educatian

2. Craig, C, B and Sticeel, B, £, Modemn Pharmiscology with Clinical Applicadons,
Lippincott Willkams & Wilkins.

4. DI, 1. T, Talbest, R. L., Yie, G, C. and Matzke, G, R. Pharmacothierapy: A Pathophys]-
alogic Approach, MoGraw-Hill Edncation,

4, Karzimg, B, G, and Trevor, A. L Basic and Clinkeal Pharmacology. McGraw-111 Educatlon.

5. Rang, H. P, Dale, M. M., Ritter, ). M., Flower, R. ] and Henderson, G. Rang and Dale®s
Pharmacology. Elsevier.

6. Tripathi, K. D, Essentials of Medical Pharmacalogy. laypes Brothers Medical Publishers. 5

Daw:- 41|07 2024

Volume:-

—
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BP507P: Bismedicinal Chemistry (Practical)

t Conrse Colke — Course Tile - Course Type
BPSOTP Bipmedicinal Chemistry (Practical) Core
Hours Per Woek (L-T-
Crodii ' el | I::T;
L 1 P
2 = = = 4 W
Maxirmizm Maitks SE 1 FSE i
50 | 20 a0
Course Objectives:

The ohjectives of this course are o

1. Comprehmd the [undamental principles of drag symhesis and apply them 1o the
preparation of selected drug mnlecules ind intermidiates.

2. Dwewolop prectical skills in perfonming laborstory techniques for the synthests of or-
ganic campounds, inchuding the nse of microwave irradiation.

1 Understand and apply the principles of drug assay to quantitatively analyse the purity
an) concentration of given drug samples.

4 Leamn and wtilize computationa] tools w predict physicochemical and ADME prop.
eries of drug molecules.

5 Apaly molecular docking techniques to predict drig-target interactlons.

Course Learning Outcomes (CLO):

[ CLO 1 Upaon successful completion of this course, the students will be able to!

CLO 1 Buccessfully synthesize specificd drug molecules gnd intermediates in the
____abouwtary. =S ts _

102 Demonstrate compeience in using microwive irradintion for efficient chemiral

|____fynihesis. ; . | -

CLO 3 Werurately perform diug assays 1o determine the concentration and purity of dug

amples, o o

CLO Fun!‘m physicochemicnl amd ADME properties af drag candiclares using

ampatational toals,

CLOS [Canductand interret moheculir docking srudies o understisd drag-receplos
E_“.'. =

| Thaie:- ﬁ—;l[ :_B:I
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Detailed .'.'Fﬂ{q!mrr

i eraiaE

o T-Hydmoxy-4-methyl commarin
» Thioharblmric acid
o 2 3Diphenybquinoxaline
» Sulphanilamide
o Triphenyl lmidazobe
=  Perform synthesis of intermedipte/drg vsing microwave iradiation or green chem-
istry technigques
2. Assay ol Dyugs (Any 4)
* Sulpha drugs
= Metronkdazole
*  Jsoniacid
s Phennbarhitone
# Benzy] penicillin
* (hioroquine
3. Drup Design & Computational Tools (Any 4)
o Calrulate physicochemical and ADME properties using Swiss ADME (eg.
logP, molecular weight, H-bond donarsfaccepeoss)
« Perform basic molecular docking swdies vsing any of open-source aca-
demic mols.

Recommended References (Preferably latest editions):
1. Abraham, D. J, and Ceiffin, 1, 1. Burger's Medicinal Chemistry and Dirug Discovery.

Wiley,

Finar, L L., Organic Chemisiry. Pearson Education.

Furnies, B, $., Hannaford, A. J., Smith, P. W. G. and Tatchell, A. R Viogel's Texthook of Practi-
cal Cganic Chemistry. Peirson Education

Lednicer, D). The Organic Chemisuy of Drug Synthesis, Wikey.

Patrlck, G. L. An Introduction mo Medicinal Chemisary, Qixfiord University Press,

Remington. The Science and Practice of Pharmacy. Pharmaceutical Press.

williams, D. A., Lemke, T. L. and Roche, ¥, F. Foye's Principles of Medicinal Chem-

istry. Lippincon ‘Willlams & Wilkins.

wilson, C. (., Beals, J. M. and Hlock, ). H. Wilson amd Gisveld's Texthook of Crganic
Medicinal und Pharmareutical Chemistry, Lippincott Williams & Wilkins.

Indian Pharmacoposia. Indian Pharmacopoeia Commissic.

10. Brown, N. Anificlal Intelligence in Dug Discovery, Cambridge: Hoyal Society of Chemistry.

HEEE IR

-

-

|_':! =iy
{
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BP508P: Industrial Pharmacognosy (Practical)

Coupse Codi Cayrse Tl ) Cuure Type

[ : Imihasirial Pharma::u?wsj | g I

BFSOE (Practical) Lo

Hours Per Week (L-1F) §
Pains { ! M Hoars,
L, T P
1 — >
1 = s 3 d5
T MpdmomidE | SE ESE
L ol [ 2 e (70 an
Course Dbjectives:

The obsjectives of this cnurse ane fo;

L. Apply knowledge of chromatographic and spectioscople techniques for the separation, so-
larion, and analysis of phytoconstinents

2. Leam [solation and characierization of major secondary metabolites and volatile oil  con-
stitoents wsing stindbird laboratory methods.

3. Performt cheinoprofiling, porification, and  quantiuaive estimation of herbal and
Ayurvedic formulations.

4. Prepare and document herbal drug monographs and traditional formulations as per 1F, AP,
and [HP guidelines.

5. Imtegrate experiential leamning and community-based stdies for understanding the use,
gquality, and awarenress of iraditional medicines,

Course Learning Outcomes (CLO):
CLO Upon successiul complerian of this course, the students will be able to

...... o m— n  n e —

CLO 1 Apply chromatogmphic technigues for Isolation and analysis of phytoconstinents

CLOZ f=olate and identify key compounds from medicinal plants pliytoconetinens

CLO 3 Sundandize Aywrvedic foemulations and determine aleohol content.

CLOA [Prepare herbal drug menograph and assess rraditional formulations,

ICL-I'.JS E-.-.:Ium and analyze marketed and community-used raditional Tormailatkons through
|

czr.#smd-rfrﬁ,uul experiel ial in.*-muu|.,

| Date:- |[||' f;,-”ﬂm.-:;
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Detailed Syllabus:

List oof praciical
iMinimeem 12 experimenis msy be performed)

L To p.ur[unn- cotumn chromatography for isalatlon of plypochemicals.

2, Preparative TLL of curcominolds,

3. Isolation and identificution of Plperine.

A, [solation and [dentification of Sennoside.

5. lsolatton and Idenification of Withanolide.

6, Isolatlon and [dentfication of Lycopene.

7. Acid - hase purification process for the seéparation of alkalelds.

B Chemoprofiling of purified alkaloidal lmcton.

8, Separation ol amino acid by paper chromaltography.

i, TLCHPTLECHPLC of herbal extracs’ botanicals.

11. Isalation and deteomimition of rolal aldehyde content movoelatile odl.

12, Preparatinn of monogmphs on berbal drugs wrt [F, APL, [HE,

13, Determination of the goobol content of Asava and Arista.

14, Stndardization of any twa Ayurvedic formulations wsing UV-specinoscopy.

15, Preparation and evaluation of Ayurvedic chuma

16, Experienial learming-based experiments focused on the preparstion and practi-
cal applications of folklorc or region-specific innlitional formulations within
the commumnity.

17, Case studies analyzing community awareness and usage pattemns of various
traditiomal formulations

Huummmﬂrﬂ Heferences [Pr:?eraﬂy lentest editions);

l_I. Mukherjee, P K. Quality Control of Herbal Drngs: An Approoch o Evaluation of
Botanicnls. Business Horlzons,

2. Sinha, 1., Mukherjes, 5. and Chowdhury, 5. Methads of Extraction of Plhytochemicals.
1G1 Global.

P. Zhang, J., Wen, C., Fhang, H., Duan, Y. and Ma, H. Extroction of Biogctive Comgounds with
Suberitical Water EEHW!H

e e me e i — -

| pormcie V| L | e lH[o7 [2e
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BP509P: Pharmaceutical Dosage Forms 11 {Practical)

| Eoemirse Cnde Cptrie Title Course Type
B t-':lJ!':I‘ﬂF'_ : | Pharmaceutical Dosage Forms 11 {Practical) Cons |
" Honirs Per Wesel (L-T-P) '
Credit Max, Hours.
L T P
I - - 4 | 45
 Mainmm Marks SE ESE
Sl 20 30
Course Objectives:

The obectives of this course ane bo:

1. Understand various solubility enhancement technigues.
2. Provide hands-on experience in manulacturing processes and evaluation of menophasic

anil biphasic liguld fdosage forms.
3. Provide hands-on experience in manufacturing processes and evaluntion of semisolid

dosape forms,
4. Leam manufacturing processes and evaluation of pressurised dosage loms,
5, Understand the effects of fonnulation parameters on the performance of biphasic and

semisalid doaxge forms.

Course Learning Outcomes (CLOY):

CLO Upon successful completion of (his course, the students will be able to:

CLO1 pﬁlhr fundamenials of solubility enhancement during dosage form rH*m_-:-lupnm

(Dater- |10 024

- —

| ﬂgl:hmuﬂqll.hi‘t%nr

l
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Detailed Syllabus:

Iist of practicaly
(Minimum 12 experiments must be periurmed)

To enhance the solubility of 1 BCS Chass 11 drug by salidl dispersion wechinigoe,

To enshance the solubility of a BCS Class 11 dmg by cyclodextrin complexation
Preparation and evaluation ef medicated syrips using simple and arificial syup bases
Preparation and evaluation of different types of pharmaceatical emikklme.
Preparation and evaluation of an emuksion with & small-dose oily actlve (e.g., caleif-
el

Preparation arid evaluation of an oral suspension.

To sy the effect of dilferent suspending agents/conrenimitiogs on sedimentation volume,
Preparation and evaluation of a dry puwier for reconstitation as a swEprnshon.

9, Preparation ind evaluation of pharmaceutical creans.

10, Preparstion and evaluation of pharmacentical gels,

11, To study the effect of dilterent gelling agents/concenimations on viscosity of gels,

12, Preparation and evaluation of mirclicated suppositories,

12, Preparation snd evaluation of medicated pessaries.

14, Preparation and evaluation of In-siu gels,

15. Preparation and evaluaticn of emulgels.

o

L

e &

rl!rmnmr_m!n' References (Preferably latest editions):

1, Aulton, M. E. Auolion’s Pharmaceutics: The Science of Dosage Form Design. Elsevier.

3 Gihson, M, Pharmaceutical Preformulation and Forroulation. CRC Press,

4 Lachaman, L., Ligberman, H. A. and Kanig, J. L. The Theory and Practice of Industiial Phar-
macy, (GBS Publishers & Distributons,

4. Hahlnson, J. R, and Lee, V. H. L. Commiled Drug Delivery; Fundamentals and Applics-

Hisies, CHE Press,

5, Ty, DLB. and Beringer, P. Remington: The Science and Pructice of Phitmacy-

Pharmaceuticn] Press.

6. Indian Pharmacopoela. Indian Pharmacopoeia Commission,

‘_ i . 'jﬁn_m;n.' ] Date:- iljl:u'rll'::.::-: i
- Y,
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Semester Vi

BPEDIT Advanced Pharmacognosy (Theory) 3
HIPGUZT Biopharmaceutics and Pharmacokinetics (Theary) E A
BPEOAT intellectual Property Rights (Theary ) 2
l_!-li'ﬁﬂ'i-'l." Al applications in Frarmaceutical Sciences {Theary) 1 _E 1
BPGOST Pharmaceasical Analysis (Theory) El
RPGOET Pharmaceutical ursprudence (Theory) 3
BPSOTT AECI Green Chemistry
BPGOTT ﬁELE‘I -_h{amﬂwtgﬂan:r: ard Hemuovigilance
RPOETT _IEII'ﬁﬂ‘.'T AECH - Srientific ‘Writing
AEC® | npaorT AECA Irug Store and Business Management
srevrancs | RO non !
BPECTT AECE ] Active %ﬁ?ﬂiﬁﬁ@m and
 BPGOBP Biopharmaceutics ant Pharmacokinetics (Practical) 1
HP609E FhTmu-:tutlnL'ali Analysis (Practical) 2
BP6L0P SEL] | Computer-Aided g Design
RPGI10P SECI Analytical Miﬂhtadd;u}:::ﬂnpmaﬂ i
BPGI0P 1
HBLR BPR1GI SEC3 Principles of Preclinical Studies

- [ |
|'|
El.ﬂl'ﬂllt['lﬂ! II-HI'II Elor ‘
_.'dl..' e,

§A€+%ﬂ
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and OhD in Formulation Science
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L 26
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RP601T: Advanced Pharmacognosy (Theory)

Cisuarte Code - Ml m s Ty e
= HPEOIT Advanced Pm (Theory) Ciare
B :.:;-mu—_ gani MWE_ELFT'H | Mo, T |
L. i P
4 K| -~ 45
[ Maximum Maks | SE ESE
i A ) _ 45
Course Ohjectives:

The ohjectives of this course are m:

|, Understand reverse  pharmacology  and  integrative  approaches in - namral  dng dis-
COVETY.

2. Apply membolomics and systems biolegy tools for quality comtrol and bioactivity eval
wation of herbal medicines.

3,  Explore modern Al-driven, in-silico, and high-throughput techniques [or identificarion pnd
npeimization of natural produet leads.

4. Spudy validation, safety, and development pathways of herbal leads inchuding pre-
clinical and ¢linical evaluation.

5. Understand legal, ethical, and patenting frameworks related o hiopmspecting, tradi-
tional knowledge protection, and natural product Innovation,

Course Learning Outcomes (CLO):

Lo Upon successul completion of this ciurse, the students will be able w: |

CLOD 1 Explain reverse ph.‘ll‘l'l'lﬂrﬁi;, traditionnl kHEI‘HI].E'I..i:!.E. I.E-Ll.lh-n'_-lli."!-. and hiogrospecting strstegles.

CLO 2 [To analyze berbal drogs us.iii.g._ﬁinallulumir;i-. ﬁh.'ﬁﬂmliﬁﬂu. and chemainformatics wels. |

E:I.ﬂ:!ir-_—‘.mp-i-u].- ?nnd.em in-silicn and AT l-l.'_lﬂ.;i;i.ﬂlﬂ""i- in lpad ldentification and opimikzalion lu.r.ul

-**% .y i[lal.t':- lll"'.l']-h-.h;

igmature of the VO Volume:- T
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CLO 4 Evaluate preclinical safety, pharmacokinetics, and efficacy of hicartive leads.

| CLOS Intemret global [P frameworks and develop stsategies for patending herbal products an
| mAecting traditional knowledge

Detailed Syllabus:
Z) e =
rse Pharmacalogy and Integrative Approaches
everse  pharmacology and [megratve approaches from the AYUSH
tiwe.
I ‘thnopharmacologleal approach to  binprospecting. Traditional medicing R

slabases: AYUSH Research Portal, 1CMR Standards on Indian Medicinal '
lants, TKDL, BAPRALERT, Super Mamral, etc. Moleculor docking and |
4 DMET screening of hinactives. Concept of adjuvant therapy with herbals
in metabalie and non-communicable diseases,

Metabolomics and Sysiems Biology
Introdsiction 1o metabolomics and its wols; applications of NMR and HRMS
in metabolomics, Metabolomics profiling and deseplication smadles, Role of
I imewbolomies in quality control, scientific, validation of raditional claims 11 iy
anil pharmarnlogical evalutlon, Network phammacology and 15,'|f-'rll’Fr1-‘J

biology approaches to herbal medicine, Significance of spectral Hhraries and
r:l’lrl::nl‘.l'lfﬂmml'!l.“'.‘i databases in drug discovery

adern Technigues in Natural Product Discovery

ole of antificial inelligence (AT}, Machine lraming and big data in Drug
iscovery from natural Produces. Molecolar docking, Vinoal Screening and
harmacophoce modelling, Use of Genomic and tramscriptomic toals h!i 10 hours
edicinal  plant  research, High-throughput  screening  (HTS)  an

inautography.

b =

i

) .... F . ¥ EI- .I]a-te:- 1'1-.[],?'.‘;
. e 1 . & [ Np T4 II|
ﬂl'lfhﬁ'mr!! of t reclor ignature af the Vi Volume:- T




Nalidation and Development of Herbal Leads

Binscrivity Cuided Fractiosation, characterization /Stucture Flocidation

Optimization of lead comnpounids for better ¢fficecy, salety, and stahilis

hrough SAR and QSAKR modelling for semi-synthetic pompounds of Salicing

Artemisinin, Piperioe, Papaverine aned A nédrographolides. Proclindcal, Clinical

Fvaluation aml New Dmyg approvals: Testing for toxicity as per (JECL

IV fuidelines, pharmacokinetics, i Bloavallability of herbal products, extracly 12 honrs
andl lend compousds, assessmient of safery and efficacy, clinical trials with o

{thout placeho for dinical endpoirits based on assessment ol quality of il

ting adverse evens if any, filing 1IN0 application, MDA submission

eguliory review and post marketing survellance

— e — —

ey Terminologies and Concepis Definithons @ distinctions:  Patent
nilleciual Property Rights (IPR) Farmers Rights and Breeders' Righis
dinpospecting and Diopiracy Patenting Aspects of Natural Products and
fraditionsl Knowledge: Legnl frameworks and challenges in patenting & hours
miral substances, Traditional Knowledge Digital Libary (THDL) and e
le in protecting indigenous knowledge. faole of Movional Biodiversity
uthority in patenting natural products and NAGOYA protocol. Case

e rudins: Tormeric— 1.5, patent on wound healing and s revocatlon, Mesm
Fi.uplrﬂ--'j' s and patent cancellation.

Recommended Relerences | Preferably latest editions)

1. Blhat, 5, V., Nagasampagl, B, A. and Sivakumar, M. (hemistry of Netural Prodicts.
Springer.

Gritbley, 5. and Thiericke, R. Dirug Discovery from Noture, Springer.

Hanessian, S. Netieral Products in Medicingl Chemisiry. Wiley-VCH.

[kan, B, Nawrol Products: A Loboratory Guide. Academic Press.

Kemp, W. Spectroscopic Methods [n Organle Chemistry, Mecmillan.

Narayanan, P. Intelleciual Property Low. Eastern Law House.

Sarker, 5. [, Latif, Z and Gray, A. L Naturnl Products: [salation, Siructure Elcida-
tigsrs cvndd Hisrory. Elsevier.

SLF St

Date:- “'c‘i! [aesd &
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BP60ZT: Biopharmaceutics and Pharmacokinetics (Theory)

m Conrse Code I'._..AI:IIJ['!.lI-.'_ﬁI:JﬂI" i Coarrse T'!.'l:ﬂ'—
[I[55 ey Biopharmisceuiics and e Comne
e, Pharmacokinetics (Theory) |
' " Hours Per Week (L-T-17 . Sax, Hours. |
Credii 1
L i T F
3 3 | - - 45
" Maximusn Marks 5L | ESE. =4
75 30 45
= | R— -
Course Ohjectives:

The abjectives of this course are o

L Describe (undamental hispharmaceutics and pharmacokinetic principles governing druigt ab-
sorption, distribution, metabobism, and excretion.

3 Analyze the physicochemical and hiological factors thit determine drug bloavallahility, pro-
teln binding, and elimination pathwoys.,

1 [linstrare comgparumental pharmacokinetie models, and their evaluations through application of
mathematical equarions (o calenlate ey paranieters.

a. Destgn, conduct, and interprer bloavalltability, hinequivalence, and in vitro—in vivo comelation
studies.

& Apply pharmacokinetic principles to optimlze dosing regimens—including loading and main-
tenanre doses and steady-state Kinetics—and utilize software tools Lo analyze bath linsir and
noo-llnear drug kinetles,

Course Learning Outcomes (CLO):
| ﬂl.ﬂ] " Upon successful completion of this course, the students will be able 1o

CcLo1 Inteepret fundamental phanmacokinetic and pharmacodynamle principles and apply
them o patient-centered clinlcal scenarios.

cLO? ."l.r.ll.unFIEhl:_in'.pacl of phy elcochemical and hiokogical variables on drug ahﬁnrprirm.l
istribution, and protein binding in clinical practice.

(1,03 Dilfercrtiate among bioavallahility classificasinns and develop bioequivalence stud
' protnenls that comply with intemational regulatory standards.

el A e e Jiesd
Signature ol (he ¥ peclar !'-‘inaiurr ol the VI Volume:- T
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Folve pharmicokinetic peoblems using compartment models by enploying mmericak

CLO 4
b

ign optimal dosing regimens, iorprel nog- Lnes) pharmacekinetic behaviors, an

CLOS tilize timolntion soltware for PECFD analysis

Derailed Syilobus:

Linit ' . No.ol
i, St Lectipes

Introdisction o B‘:'up'lummuﬂﬁ and pFﬂﬂﬂﬂ:nl:lmlilzu

introdoction o vardous Phormacoldnetic paameters (using Plasma dnog
Concentration vs Time curve) and Pharmacodynamic parameters and rtf'n|;I
delivery index

henrption;  Mechanisme  of dmg  absorprion  thoough Gl
ysicochemical, Biological and Dosage form related lactors influencing
rug ahsorption though GIT, methods of Assessment of GIT atsarptian,

10 hotars

pstribution Tissue permeabiliy of dugs, binding ol drugs, apparend
lume of deug distribotion, plasma and tissue proein binding of dmgs
actors affecting protein-drog bimding, Kinetics of proteln binding, Clinical

ignificance of prodein binding of dnogs,

limination (Metabolism and Elimination): g metabolism and hasig
mdesstanding of metabolic pathways renal excretion of drugs, factory
fecting renal excretion of drugs, renal clearance, non renal routes of drig
excretion of drugs

savailability and Bioequivalence: Definition and Objectives ik
soavailability, absolute and relative bioavailahility, Tntroduction 1o BLS and
\opharmaceutical drug  disposition classification  system, methods o

asurement of binavailabilly (Plasma data, Urinary excretion dam)
Protocal [or assessment of hinavailsbility and bineguivalence studies. in-
witro drug dissolution methods (test apparstus 1-VI1), hiorelevant dissnlution
Fﬂd‘luﬂ“l in-vitro  in-vive correlations: Concept and  Applications,

1] 10 hoors

iowaivers, Methods of enhancement of bioawailabliity.

| I / Q W " . Date:- -F;.]:'.I:E;',; :
5:i'|..'TI||;I'|.'I-II'=!',_[.t|' ﬁ'fl!"ﬂi : | %iﬂ.ﬂdllll't ial 1lie VT | Wilume:- j_
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?ﬁ;.;ﬁ.‘mn‘i.ﬁm Models: Compartment Meodels: Defisition, Basis u!
rlnssification, Propenies of compartment, Advamages and disadvanfages o
ampaniment modelling, Kinetie constderations of Ooe compartment oper
prodel, (), Intravenous Injection (Bolus/rapid) (), litrvenos Infosion and
[c) Extra-vascular adminbsmation. (with emphasis on Curve Firing, Wagnes
M |-Nelson, Loo Riegelman) 10 hours

Introduction 1o non - compartment madel: Principles, estimation af PFK
‘parameiers (AUC, AUMC, MRT, MAT statistical mament thearyl

Multicompartment models: Mulliple dosage regimen: dosing inierval
drug agcumulation, loading duse, maintenance dose, PK Parameters Kletic
siferstion of rwn'rompartment open model (3) ntrovenous Injection
Bolus/rapid) and (b} Extra vascular administeations (oral administratlon) o hors
inetles of multiple dosing, steady sate doog levels, caloulation of loading
nd muintenance doses and their clinical stgaificance. Multiple dosags

v

ntroduction 1 pharmacokinetic consideration of Modified release drug
e o :
Nonlinear Pharmacokinetics: Introduction, Reasons for Non-linearity
ichaelis-menton  method of estimating parameters, Explanation with
mpie of drugs.
plication of PK software; Introduction of various in -silico methods fof |
aloulating varions PE paruneters. -

fi houirs

Recommended Hefevences (Preferably latest editions)
L. Shargel, L. and Yu, A. B, C. Applied Biopharmaceutics and Pharmacokinetics,

Melraw-Hill Education.

Giibaldi, M. Biopharmaeeutics and Glinical Pharmacokinetics. Lea & Febiger.
Rowland, M. and Tozes, T. N, Clinical Pharmacokinerics and Pharmacodyriamies:
Concepis tnd Applicotions, Walters Kluwaer,

4. Ponate, B L. Pharmacokinetic- Pharmocodynomic Modeling and Simulation.

Saoringer,
5. Brahmankar, D. M. and Jalswal, 5. B. Biapharmaceutics and Phormedcokinetics: A

Treatise. Vallabh Prakashan.
. Eddy, D. M. Modeling and Simulation in the Medical ond Health Sefences. Speinger.

g |

Date:- 1] o7 |oe2g
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BP603T: Intellectual Property Rights (Theory)

Cairse Code Cowrse Thle | Course Type
B BRPELET | Intellectual Properiy méjilnﬁﬂarnry] ' (o
Huners Per Week (L-T-I Max. Hoors.
Coredir
L [ T i
r) 2 I - - a0
Mk Matks SE FSE
50 20 0

Course Objectives:

The abjectives of this coumse are io:

1. Introdoce the fundamental concepts snd types of intellectual property (1P) and highlight
thelr importance in the pharmaceutical and healtheare seciors,

2. Understand the procedures and legal frsmeworks related (o patent Tiling, granting, nd pro-
iection of imelleciual propeny,

3. Devebop awareness of international and natfonal [P laws and treaties, incloding the TRIPS
agreemoent and Indian Patent Act, and thelr implications for the phamaceutical indostry.

4. Provide Insights Into the management and commercialization of TP, including lcensimg,
technology mansfer, and joind ventures,

5. Famillarize with common 1P infringement issues and remedies, using real-world case sud-
je5 from the pharmaceutical industry to illustmate key principles.

Course Learning Outcomes (CLO):

CLO Upon successful completion of this course, the stidents will be able m:

neberstand the hasic concepls md_aig:uil::mﬂ of Imelleciual propeny nights with respect o
harmaceutical industries.

Learn the types of intellectual property dghts such as patents, copyrights, mademarks, rade
PR,

nderstand the procedure loe patent [ling in India and abroad,

.......

nderstand the key provislons of ihe Indian Patent Ao

CLO 5 Evaluate a_ﬂ;l yriclerstagsd the strategles for [P management and prodoc commercialization,
. . o —_— :ll:l e re— ol
[ a2 * Gepw | Date:- 11 ]e7 |dezg
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Uit
| Mo,

Detailed Syllabus :

piraduction to Intellectual Propeety

Jefinition and scope of Intellectual Property (1F), Importance il tyjpes
if 1P Parends, Trademarks, Copyrights and Trade Secreas, Oserview ol
he origin and progression ol intelleciial property rights in India umli
nternationally, Role of 1P i the pharmaceutical industry

Topics Mo, of Lectuns

& haoaars

atents — Fundamentals and Process

Jefinition and ohjectives of patenis, Crlteria for patentability such &
Novelty/inmvations, Non-obviousness, Utility, Types of patents and non-
atentable inventions in Indla, Procedure [or filing a patent in India
Rtz of a patent holder and tern of palent protection

B howrs

i

i satemt Laws and Acts

rvlew of lndian Patent Act, (970 (latest amendments and key)
rovisions under the act), TRIPS Agreement and iis implications on the
ndiagn pharmacewical secior, Compulsory licensing, patenl opposition,
1 revocation, Indian pharmaceutical patents; Case studies.

6 hours

ther Forms of Intellectual Property

Trademarks, Copyrights, Indonsmisl designs: Definitlon, impomsnce
gisiration process, Basics and protection In scienrific wark, Tmpoiance
nd legal frameworks Trade secrets and geographical indications b
harma industry

6 hours

PR Managenient and Commercialization

Valuation and strategies for commercizlization of intelleciual propery;
cesses of wechnology transfer, licensing agreements, and collaborative
ntures; issuss related to [P infringement and available legal remedies;
gement practices of 1R in the pharmaceutical Industry supponed
¥ relevant case stadies.

b hoars

Simhtth.'{'_nfl.f_m'.h‘iﬁ;mr \ V"% -‘q'iﬂr:la;::tluf the VC Vohime:-
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Recommended References (Preferably latest editions):

World Intelleciual Propeny Organtzation. Imroducrion fo Intetlecienl Properiy. Wil'Ch

Fndban PR, Mg sindiagay. b

Ahufa, V. K. Low Redoting to Intellectunl Progerty Rights. LexisMNesds

Paschous, D, Inetlecial Property. Cengoge Leaming,

Ganguli, B Intellectual Property Rights: Unleashing the Keowledge Economy. Tata MoGriw-
HEL

6, Narayanan, P. Infelleciun] Property Low, Eastern Law House,

7. Wamakrishna, T. Bsic Principles ond Acquisition af Tnteliectual Property Rights,

CIFRA.

FEER =

I.F.I Sreenivasulu, N. 5. Low Reluting to intellectual Property. Farteidge Pubiishing.
9, Valdhyanathan, 5. fntelleceood Property: A Very Short Introduction, Qixlond Universiry Press

10, Wadehra, B. L. Low Relating o Inteliectual Properry. Universal Law Publishing,.

Tl Gl | F . _ E_— | Date:- 11 ]e7 |Jee
\ 4 . i
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BP&04T: Al applications in Pharmaceutical Sciences {Theory)

Crmrse Code ¢ ourse Tide | Course Fype Nl
__ - Al -El:Jp|il'“-'lf|-'f:-E-j.l-'i Phiartiswcrutical | o | =] =
BPGO4T Sclences [Theory) -
g Houts Por Week [1<T-F)
Credis i . _ | Max, Hours.
L i P
- L |
2 7 = - a0
—_ S e e e — 1
Maximum Marks 5F FSE
& b Sl 30
L = o g |

Course Ohjectives:
The objectives of this conme ane o

I, Introduce applications of artificial intelligence and machie leaming across major

pharmaceatical disciplines.
3 Understand the structured data in natuwral prodocts, medicinal chemistry, formulation sci-

ance, and manefsctiring
3. Interpret regression and classification modtels In drog discovery, product performance, anic

quality monitoring.
4 Bulld awareness of predictive modeling for pharmaceutical decision-making.

5. Understand multivariate analysis in phanmaceutical analytical technicues.
Course Learning Outcomes (CLO)
CLO [ Upnn successiul comphetion of this course, the stdents will be able i:

CLD 1.. “xpplalis Imv-';]_lm-l‘lwuuni;.t] data from various domains can be structured for
achine leaming applications

— lintemret regression and classification models used in narural products and medicil |

chemistry.

| cL 3 Aanalyae predictive modeling spproachss in formulation, releast, and stability siudies. |

e e e [ R — e

CLO2Z

L0 i [Fvnluate AT sppiications 1n manufaciuing process moitoring and quality prediction.

.ﬁssaei'anal;.-:ic'n] modeling and chemumeric appﬁ::u‘iiun& in phnﬁm;ﬂcu qu.-:*.ur':;l'

= I_F T ; L . s 1‘%{.-].'3_-'!" 1 Thate:- I'.'l|1 |-|.'|'-F‘F£
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Detailed Sylloburs:

Ut Topics ' No_of
o [rciures

Al in Matural Products & FI'I.-II'ITIEIII!I‘IB;EI.'_"IIII: !-iuirllnﬂ
Crverview of ML applicarlons in nanseal poodicts:

* Representation of crude drug dam (morphological, microscopic,
| 1 phytochemical, choommtographic features) & Hours
* Soucturing berbal datasets for predictive modeling

s Clasilication models for authentieation of crude drugs
fiuthentic vs adulteratod)

* Regression models for predictiion of seeondary metabolite yield
= Application of Al in phytochemical screening and priocitzation
*  Herb-coug interaction prediction using database-driven

I approaciies

* Limitations of predictive modeling in natoral products,
in Medicinal & Pharmaceutical Chemistry

verview of the role of AT applications in pharmaceutical chemnistry
with focus on drug distovery concepts: !
* Conversion of molecular struciores into pumerical descriptors [
(MW, logl, HBEIVHBA, TPSA)
M |» Swmictured chemical daassts and QSAR modeling G Hours
*  Regression and classification models for predicting biclogical
activity (1Csa, solubility, ADMET properties), toxicites,
*  Virtual screening and lead optimization cancepts
Limitations of ML models and importance of chemical
reasoning

AT i Deog Product Design & Performance Prediction
Dverview of Al models across lormulation development stages, with
hasis on the applications and limixtions:
*  Cwerview of dosage [oom development and formulation
varlables | .
I e Machine learning in formulation optimization and exciplent 6 Huurs
selecthon
*  Hegression modeling for solubility and bioavallabdlity I
enbancement |

Time-conceniration modeling for drug release interpretation
Stability study design and modeling degradation mrends
Shell-life Hmmumu using ng:mh‘m hased appman:h:-q

: i :-!'-l'-'r I | D njeTjasde [
Eign.ulurn u-f_ ; PO ﬁjHlUﬂ;‘ of the VC | Yiodume:- _-[ |

L]




Al in Progess Monlioring & Production Systems
Crhverview of intmduces  multivariate analysis in plamacentical
analytical technbgues with focus on tee different models aned thier
applicatinms:

= Digltal data scquisition b phammaceutical production

v = Crifical Cuality Arributes (COAs) and Critical Process & hours

__ Parameters (CPPs) _
Conelation analysis for identifying process variability

= Logistic regression models for batch pess/ail prediction

& Peature importance in process monitoring, prediclive
TaintEaNcE Concepts.

Ethical and regulatory considerations In autnmated decision-making,

arsed limitations of predictive models in manufacturing environments,

e —y

... L

Overview of multivariare analysis In pharmaceutical asalytical
fechnlgues with focus on the different models and their applications:
Introduction 1o chemometrics and multivirlate analvrical data
Spectroscopic data modeling (UV/IR interpretation}

Regression analysis in quantitative pharmaceutical analysls B Hours
Chmmatographic peak modeling and interpretation
Classtfication models for genuine vs counterfeit detection
Handling nolse aid variability In analytical datasets
Limitations of Al models [n analytical dectsion-making

Recommended References [PrEfﬂ'ﬂH,}'-iﬂiEﬂ pulitinres):
ks

~E N

Bakeev, K. A. Process Analytical Technology: Spectuscople Tools and lmiplemen-
mtion Strategles for the Chemical and Pharnmaceutical Industries. Wikey.

Brown, N, Anificial Intelligence in Dnig [iscovery. Royal Society of Chismistry,
Chawda, V, et al. Bininformatics Tools for Pharmaceutical Drug Product Development,
Gibson, M. Pharmasceutlcal Preformalstion and Farmulation. CHL Press,

Hanessian, §. Natural Products in Medicinal Chemisiry. Wiley,

Pais, A, & al. Artificial Intelligence for Dirug Product Lifecycle Applications.
Schlindwein, W, 5. and Gibson, M. Pharmaceutical Quality by Design: A Pracrical
Approach. Wiley.

world Health Cirganlzation, Cuality Assurance of Pharmaceuticals: A Compendivm of
Guidelines and Related Mserials. WHU Press

1:—-..II—I-I-I—.| i Ir

Signamre of lilt_.ﬁh‘!ﬂm‘ ignature of the YV Valume:-
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BP&OST: Pharmaceutical Analysis (Theory)

Conrse Code Course Thle - Cotrse Type
RPEOST Pharmaceutical Analysis (Theory) Core
Chhi Hours Per Week (L-T-F) Max, Honrs,
[ T F
_3- - d . - - 45
- - —— - e ol - I
Maximum Marks SE ESE
75 0 B 45 |
Course ODbjectives:

The ohjectives of this coirse ame n:

1. Undessiand the ineeraction of marrer with elecrromagnetc raciarbon and fis appiicarion in
spectroscopic methods for phanmaceutical drug analysis.,

2. Study the principles, insromeniation, and pharmaceutical applications of electroanalyrical
techniques such as potentiometry, conduciometry, polarography, and amperometry.

3, Undessiand and apply various chromatographic snd electrophosetic separation iechniques
used for qualitative and quantitative analysis of drogs.

4,  Impart knowledge of instrumestal methods wsed for accurate qualitative and quantitstive

analysis af pharmacentical substances,

Develop the ability 1o select, optimize, and validate saftable analvtical technlgues, inter-

paet analytical data

ol

Course Learning Outcomes (CLOY):

CLO Upnn successful mm.pl!ﬂ:m uIﬂ:h-r_m.tﬂt the studbents will | be able to: ]

CLO 'I-]é'.;p'iﬂn the theoretical basis of electrochemlcal inethods {pf.l-l.:'nl;h.ﬂmuj.-. :.undm.murtr_ﬂ".
polarogply, ampemmetry) and spectroscopde techndagues (L'Y-Visible, IR, flooromery,
Arnmic ﬂmnmnnn}l

.L‘_I_r.] 2 f:::plﬁm the instruments invnbved in electrmanalytical and spectroscople methods,

'CLO 3 [Describe the principles, inssmumentation, and applicarions of various chromatngraphic and
elecirophoretc echnlgues,

B g R R s 117 004 |
i et f . i "ﬂ-.rl"'«-'hl
Signaiure of FECLOE ‘ ﬁigmlun of the Vi Volume:- T
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CLOS i.ﬁ. nalyze, intorpoet, and ||:||-:,||| “analytical data accurately and draw meseninggful conclusions.

Detailed Syllabus:

[ Linls . N ol
M, b Lernimes
Flectrachemical Methods of analysis
I. Potentiometry: Eledrode potentinl,  electrochemical  cell, 10 hours
' conscroction and working of meference and indicator elecirodes

including membrane electrodes, measurement of potential and

‘T_'erﬂi:m[:ll:“IJELi{.l:?uﬂ!inﬂi, methods of detecting end podnt aned Karl
Iechet titratinn

2. Conductometry; Introduction, conductivity cell, con-
durtometric titrations and applications.
3. Polarography: Introduction, residual current, migration cur-
rent, diffusion corrent snd limiting comend, DME,
palarographle wave, [lkovic's equation (Statement Only), sl
rpp].iﬂl:junu |

S pectroscopy

1. Fundamentals ol Spectroscopy: Properies of eleciromagnetic radi
dtion, electromagnenc Spectnim,

2. UV Visible spectroscopy: Beer and Lambert's law, Derivation and
deviations, Electrante mransitions, chromophores, auxochrmes, spec
tral shifis, solvent effect on sbsorption spectra, InsTumentation 1 44 bours
sources of radistion, wavelength selectors, sample cells, deteCtors
(Photo tube, Photomultiplier whe, Photo voliaic cell, Silicon Photo
dinde). Applications - single and pwltd component analysls of phar
maceuticals.

3. IR spectroscopy: Introduection, fundamental modes of vibrations in
poly atomic mofecules, factors affecting vibrations, | nstrumentation
of dispersive Infrared specorophotometer (including sample handling
Techniques) and FTTR. Pharmaceutical applications,

Fluorometric Analysis

1. Theory, luminescence, factors affectlng (luorescence, guenching, In-
sipymentation and pharmaceutical applications,
2, Flame Photometry and Atomic Absarption Spectromelry: 'I'I'H'l'u*n

n.:-h:h-g.uhnn lame and flame temperature, interferences, I1ﬂ'-|1'|.1r|'|l.-.|1-

| : Disees- 1r|n1|hn
{0 ‘ ‘? q!,."murr uI':In' Y Valumie:- T

1
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I il satiom and pharmaceutical applicarions,
1. Nepheloturbidomerry: Principle, instrumendation and applications.

ol (1T

introduction o C-'hrﬂﬂli"rgl'il-phir"lcchfdll_lﬂh

1. Principle, varoos stationary and mobile phases, diverse developmendt
and derection technigues and applications of column, paper and thin
layer chromatography. |
lon-exchange chromategraphy: Introduct|on, principles, iypes of
ions exchange resins, factars affecting ton exchange, methodology
and applicaions.

3, Gel filtration and atfinity chromatography: Principles and appli-
calions,

4, Electrophoresis: [ntroduction, factors affecting electrophoretic mo-
hility, Technigues of paper, gel, caplliary elecirophoresis, applica-
Hins. 4 —

| 1. Gaschromategraphy: lntrodaction, theory, instrumentation, deriva-|

tization, Emperature programming, advantages, disadvantages and

Vv applicatlons 10 hours

2. High performance liguid chromatography: Lroduction, theary,
instrumentation, advintages and applications,

3. HPTLOC: Principle, instrumentation and applications.

Recommended References (Prejerably latest editions):

v fi howirs

hd

1. Braun, K. 0. Ancalytical Chemistry: A Modern Approach to Analyricol Sclence.
MeGmw-Hill

2. Dyer, I R, Applications of Absorption Speciroscopy of Crganic Molecules.
Prentice Hall.

4. Harvey, D. Modern Analytical Chemistry. MeGraw-Hill

4, Sharma, Y. R Organic Spectroscapy. 5. Chand,

5 Skoog, . A, Holler, . ). and Crouch, 5. R. Principles of Instrumental Analysis.
Cengage Learing,

6. ‘Whtson, 1), G. Pharmacestical Analysis. Elsevier

i T = o K Date:- iJE-qIJ‘;E
A% s 5
Fjigpmmn_ﬂ.'l ﬁ){tmr %:‘utun&n tiu- Y Volume:- 7§




BP&0GRT: Pharmaceuatical Jurisprudence (Theory)

Ce—.

- m Course e Comse Type
. BPROST E'ImrnEeuth;al Jurlsprudence {"I‘l'wury}l Coee
Credit Homis Per Week {L-F11) :.TI:! .
L = P
3 ] R a5
* Maximim Marks SF.  OESE
| s B | 45

Course Objectives:

The abjectives nf this course are 02

i, Undemstand the {undamental principles and scope of pharmaceutical legislations
poverning drug, development, manulacture, distribmitinn, and macketing.

2, Gain comprehensive knowledge ol Indian pharmaceuthcal Acts and Bules, including Drgs
anl Cosmetics Act, Pharmacy Act, NIYWPS Act, and related regulations,

4. Lean the roles, responsibilities, and functions of regulatory authorites imvalved in regula-
ticn and control of pharmaceuticals in Indii.

4, Leam the code of pharmaceutical ethics and legal responsibilities in professional phar-
Inacy practice,

5. Develop the ability to andlyse regulatory frameworks, pricing controls, and emerging regu-
lations, and nssess their impact on public health, industey compliance, and patient safety,

Course Learning Outcomes (CLOJ:
CLO Upun successtul completion of this course, the students will be able tn:

I_ﬂ_..l:l 1 Demonstrate understanding nlEéJ:J_r-piunmrm't'ifal'legislmium and explain their relevance
in pharmaceutical product development and miarketing.

CLD2

ynterpret and apply the provisions of vartous Indian fll"lr;l'l'l'lil-l::l.lll.l:_ﬂ Arts and laws in real-
world scrnarios.

= |

Tdentify mg_u]aln-Eu.lh"ﬂl{'.'i such es CI¥SCO, [F'-I.f, il sEale mgﬁﬁ!&ﬁhﬁnﬂﬁﬁ, and explain
CLO3 | : : i
sheir roles in dnyg approval, manufacturing, ad diswibution,

R | i e
' | t 5 %§~¢m..-. ‘"w=~ jeTTRse
Signature of 1hit rET
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CLi 4

Exhihit :-Thl-:-jl.-l_.u;-ﬁi:u:im_in_-.n applying the cnde of ethics in professional pharmaceatical
pradctices,

{ ||r|1_.;||.,- analyze rrgnh{nrg,r Trameworks anl assess their impact o 1:uIJlIL Tealth, |||rl'|.'.:.1!_'.-
rlpt‘r.’ﬂl.'ll't‘ and complimce requirements,

‘EH.'I"

Detailed Syllabus:

Linie
(' [1

rul.s and Cosmetics Act, 1940 and its rules 1945;

ihjectives, Definitions, Legal deflnitions of schedoles o the Ac and
ules, CDSCO guldelines for tmport & expont of Phammaceaticals
anufacture of drugs — Probibition of mamfacture and sale of cenai

dArgs, Conditiong for grant of license and conditions of licenze o
mamufacture of dugs, Manulacture of drags for test, examinafion an

analysis, mamafacture of new dog, loan liepnse and repacking license,

e e e e s e e

n

Drugs and Cosmetics Act, 1940 and its rules 1945,

10 hovirs

Detailed study of Schedule G, H, HI, M, N, P, T, V, X, Y, Sch F
Part X1 B,

Sale of Drugs — Whalesale, Retall sale and Restricted leense, Of-
ferices and penalties

Labeling & packing of dugs- General labeling mequirements and
specimen labels for drigs and cosmetics, List of permited colors,
Oifences and penalties,
Administration of the Act and Rules - Drugs Technical Advisory
Boprd, Ceniral drugs Laboratosy, (rugs Consultative Conmittes
Government drug analysis, Licensing authorities, controlling au
thorities, Dmgs [nspettiors

Skpnatre of th{':.' I

‘..{:.:.pn-l

10 hours

Date:- 11 |= 7206

ignature of the VC Volume:- T




Pharmacy Act —1948: Objectives, Definitions, Pharmacy Couicil
of Indig; irs conssitutbon and funcions, Education Regolations ins
cliding ER20, State and Jolnk state pharmacy councils; cotstitutian
and Tunctions, Beglstration of Pharmacists, Ollemces aiid Penalties
Medicinal and Tollet Preparation Act 1855 Olbijectives, Defin
tinms, Licensing, Manufacture In hond and Ouiside bomd, Export of
aleoholic preparations, Offences and Penalties.
Marcotic Drugs aml Psychomopic substances Act-1985 and
Rules: Objectives, Delinitions, Authorities and CfTicers, Constii
tion and Functions of narcotic &Psychotrople Consultative Come
mittee, National Fund for Contmolling twe Divg Abuse, Prohibition,
Coatrnl anil Regulation, opiom poppy cultivation and production of
poppy siraw, mapufacture, sale and expor of oplum, Offences and
Penalties

Sy of Salient Features ol Drugs and Magic Remedies Act
and its rules; Objectives, Definitions, Prohibition of certain adver-
tispments, Classes of Exempied advertisements, Offences and
Penalties

Prevention of Cruelty to animals Act-1960: Objectives, Delin-
toms, Tnstitutional Animal Ethics Commiitee, CCSEA guldelines
for Breeding amd Stocking of Animals, Performance of Experi-
ments, Transler and acquisition of anlmals [ve

experiment, Reconds, Power 1o suspend or revoke registmtion, 0f-
fences and Penalties

Mational Pharmaceutical Pricing Authority: Drigs Price Contro
Order (DPCD)- 2013, CObjectives, Delinitions, Sale prices of hulk
drups, Retail price of formulations, Retail price and celling price ol
scheduled fommmlatons, Watlomal List of Essential Medicines
(NLEM).

Pharmaceutical Legistations — A brief review, Introduction, Study

of drugs eniquiry commites, Health survey and development coms
mittee, Hathi commirtee and Mudaliar commiites

Code of Pharmaceutical ethies: Definition, Pharmacist L relatbor
to hig job, rrade, medical profession and his profession,

Mediral Termination of Pregnancy Act

Brief Introdhacrion to Right to Infomzation Act

Introduction Mew Dmps and Clinical Trlals Rules, 2019 and
amemndments.

Cosmetic mles 2020

Regolatory guidelines on similar biologies, .
Overview of Medical Device Regolations, Guidellnes on Probi

otics, Food Safery and Standards (Health Supplements, Nutreceut

cals, Food lor Special Dietary Lise, Food [or Special Meimikical Pur

Signature of the [I]‘%llﬁ; qEii'.muuru: of the VT

g, Functional Food and Novel fiﬂdt ﬂq,'"_lﬂ_ti!'ll'lﬁ. 2iH
PR 1 R | D= 1]
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fecommended Relerences (Preferably katest editions)

1. Government of lndia. Drogs and Cosmeties Act and Rules. Govermment of Indis.

v Ciovermment of India. Drugis and Magic Remedies (Objectionable Adveriisements} Act
Gaoverment af India.

Crovernment of India. Medicinal and Toilel Prepamations (Exciee Dulies) Act. Govern-

maeni of India.

Government af India. Nareotic Deups and Psychotrople Substanees Act, Government of India
Gowetnment of India. New Drugs and Clinical Trials Rules, 2019, Government of Ldia,
Central Drugy Standard Control Organization and Department of Bintechnology. Giuridde-
lines on Similer Blologics: Regulatory Requirementy for Marketing Autharlzadon in ln-
din. Governmenat of India.

i

-y L E )

— —

B [ Direciey 1% [ T [Dawe e 2ot
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Cirse Code® Cowrse Title* Conirst Type
BPGOTT ABCI Green Chemistiy ' -
TPBOTT AEC2 Materievigilance and Hemovigilance
BPGOTT AECS | Scientific Writing Elective
TRPe0TT AECA Dhrug Store and Business Manageinent
e ABECE | Carcer Bullding in Cultivation of Medicinal Flants |
= = Active Pharmaceutical Ingredients and Excipient 1
BPEOTT AECH Sciences
‘TFlours Per Wiok (L-T-*
Cridil : [ ) Wlax, Huins
L iy [
1 1 - ~ 15
Maximum Marks 5F Esk
= a0 )
| J | |

* One course shall he selected from the list
The syllahi for elective subjects are given in the appendix

e — —————— =

Dater- 11|87 |depg
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BPGOAP: Biopharmaceutics and Pharmacokinetics (Practical)

Course Code Course Titke Course Type
Hin_lil_u_m;-;aifliu anil Coie
R Pharmacokinetics { Practical) :
Hours Per Wil {L-T-P)
Croedit Max, Hodrs,
i T P
1 3 d5
Maximum Marks SE ERE
il 50 1) 0

Course Objectives:

The objectives of this course are o

1, Understand the dissolition profiles of pharmaceutical [formulations using various media
and conditions.

2. Apply in vitro and ex vivo techniques o assess drug absorption, dissolution, and
bivavailabiliry.

3. Interprer pharmacokinetic parameters using plasma and urinary excretion dara.

4. Establish in vitre—in vive correlation (IVIVC) for drug products based en experimental
datase1s.

5 Utilize sofiware twels 10 sinmilate and analyze phanmacokinedc and pharmacodynamic
data

Course Learning Outcomes (CLOY):

I_E'L.i]' ‘ Upon successful &uﬂﬁinufimm Iillﬂl.lﬂl:ntl. will b alile to;

TCLO 1 [Explain the fundamental concepts, 1ypes, and applications of NDDS In modem therapeutics
nd precision medicine.

CLO 2 [Design and IZITE'-];J:I.I"E achvancd truy dellvery 5_'||'-|:.'-|:|I.'I'I'lﬁ surh 'ﬁ?;-rTn_dI;ﬁmll:le tatrits, bilayer
ablets, osmatic systems, microspheres, microcapsules, buccal/sublingual
osage forms, transdermal patches, gastroretentive systems, and lipid-based corviers.

CLOA sl Appropriate mﬁnimu:,..j.r.d iniﬁllquﬁ for the d-tr;..':"'lu[':m_r-m of NDDS considering dig

- cede

Ve | - - = | Date:- !1|[l'? Ir;-wg-
Sl.mmtl;_.i?:nt ML‘{{: %.IHEW the WC ! Vohome:- T




reperiies, patient needs, :mamgu-l alie requinwnls._

, wrirn pvalation and quality control tests for novel fnrmlations to ensure efficacy,
CLO&E o ]
stability, awd parient compllance.
!

cLOS Fx:ér_.qtu NDIDS strategies into precision medicine framewarks 1o aprimiee dosing,

rpeatic targeting, and individualized treatment plans

Detailed Syllabus:

i List of Practical

To calculate MET from the given data.

Toy assess the effect of protein hinding of 4 dng

T report relative blaavailabllity of given drug product using urinary excretion data
To repuit relative blosvailahility of ghwen drug product using plasma dats

Extablish TVIVEC Brom the given in vitro and in vivo data,

To calpulate pharmacokinetic pammeners ol a drpg vsing glven plasma level cata,

To report bloequivalence of drug products using glven urinary excrefion dlatis

adminiszered

SRR

=

given excretion dats by sigma minus il

10, To calculate the absorption rate constant by using curve fiming rrethod.
11. To calculate various pharmacokinetic paramelins sing in silieo methods.
T recorsmendsd software’s shall be used for perforining experimeits

To ealeulate shsnrprion ate constant, elimination Fate corstani and elimination hall-lije of

g, To calculate absomption rate constant, elimination fle constinl and elimination hal[-Tife of Uae
plven drug datn administered by TV halis injection represented by one compartment model.

ommended References {Preferably latest editions):
Bonate, P. L. Pharmocokinetic-Pharmaeodynartic Maodeling and Simulation, Springer.

Hrahmankar, 1. M. and Jaiswal, 5. B. Riopharmaceutics and Phurmacokinetics: A Treatlse

Vallabh Prakashia,
Eddy, D. M. Modeling and Simultation in the Medical and Health Sclences. Springer

Gibaldl, M. Biophermoeeutics ond Chinical Pharmacokinetics. Lea & Febiger,
. Rowland, M. and Tozer, T. N, Clinical Pharmacokinetics end Phormacodynomics.

wolters Klrwer

Shargel, 1. and Yu, A. B. C Applied Blopharmaceutics and Pharmocokinetics, MoGraw-Hill

fu!u:‘atiuu

T

i e —
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BPGO9OP: Pharmaceutical Analysis (Practical)

Lourse Code Crorset Fithe =i Cansd Typre
HPHIl_'.’rI' Pharmaceutival Analysis :'Fu:ﬂm_n_ Come
; Hours Per Week {L-T-
Credit S | Max Hour.
% i I EE:
2 |‘ = 0
 Maximum Marks SE \  OBSE D
=0) 210 1| 3
L R N E——— 1
Course Objectives:

The objectives of this course mre to;

1 Understand e fundamental principles hehind various annlytical technigues inchuding titea-
tions, spectrophotometry, fuorimetry, (lame photomety, and chromatography.

2, Develop proficiency in performing quantitative dnd qualitative anilvses of pharmacentical
compounds using classical and instrumental mirthods.

3. Learn 1 operate and maintain liboratory instruments such as podentiometers, conductomi:-
ters, specirophotometers, [luorimeters, flame photometers, and chrematographic systems.

4. Apply appropriate analytical rechnigues Lo specific analytical challenges and interpretation,
incinding single and multi-component assays, identification of functional groops, and sépa-
ration of mixtores.

5. Learn good laboratory practices and safery protocols in handling chemicals and operating
INSENAMIEAS

Course Learning Outcomes (CLAY):

' CLO

CLO 1 Perform accorate tirations { petentiometric and conduciometric) 1o determine the endpaint
{ arid-base reactions.

€10 2 [Determine absarption maxima, perform ears, and analyze madii-component formulatons
ing spectrophosomerric and colorimetric techniques,

" CLO 3 Identify functional groups in componmes tsing FTIR spectroscopy and condoct quantitative
I [mui-_..-sis usitg Muorimetry and flame phalometry.,

=i I] / q ) |I Dates- 11 |a7 [2etd
"ilﬂﬂ-‘.tl‘i.l!lﬁ:l-l'ﬂ'l_-l';'.1 Wor | %5.“"“.-1}‘{ the Vi | Walumme:- I
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C1.0 4 Segarate and snalyze mixtures ol I..:|:|I11|:|=:I-'|.I:I'hl!:'.-| using paper rhmmatngh&phj'._iii.jl;'-lnyrr
hromatography (TLOC), gas -figquin chromustography (GLLE), high-performomce Tiduid
hromatography (1TPLCY, and high-performance thin-Layer chrommogrphy (HPTLE).

| CLDS |'-n1-:-rpres spectral ime chromatagraphic dare m identily compounds aid quantity analyies,

Dretgiled Syllabus:
" Listof Practical

(Minimum 12 experinents must be performed)

Determimation of the endpolnt of a acid base thration by potentiometric methiod.
Determinagion of end point of acid hase tirations by eonductometry.
Determination of shsorption maxima and effect of solvents on absorpion maxima ol organic
CONTROUTS

Assay of APIs by colorimetry,

Assay of single component by UV- Spectrophotameter.

Simmuitancous estimation of malicomponent fesmulations by LIV spectrophotometer.
|dentification of varous functional groups in official compounds by FTTH as per IR,
Assay of quinine sulphate by [worimeiry

Determination of quenching effect by Auorimery

10, Assay of sadium chiloride by Qe photometry

11. Assay of potzssium chloride by flame photometry

12. Deternination of chiorides and sulphates by nephelo nrbidometcy

13. Separation of amino acids by paper chmmatopraghy

14, Separation of mixre of componenis by thin bayer cleomatography

15, Demonstration experment on GC

L6, Determination of official compounds by HPLC {anyoae)

17, Demonstratian experiment on HETLC. ———
Recammended References (Preferably latest editions):

Lo Bl =

CE N

1. Vopel, AL, Texthook of Quantitative Chemical Analysis, Longman Scientific & Tech-
nical.

3 Beckeii, AL, and Stenlake, J.B:, Practical Pharmaceutical Chemisiry: Part 11,
Athlone Press.

3, Skoog, DA, Holler, F.J., and Crovch, 5.0, Principles of Instramental Analysis, Cen-
gage Leamning.
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- Couiye Code® T {rsie Title* f.'-EHI'I‘!-‘rI'!'.r[‘_!'FH!
AFGINP SECL Computer-Aldel [img Desgn -
T BPGLOP ST Amalvtical Belhod Development and Validation | Elective
T RPRICESECH Trinciphes of Prechinical Sudies
T Hours Per Week (1L-T-F) L
Credit | M, Hours.
L : 1 P
1 = - . A
A g o e
Al i Marks BE F5E
) 20 ) J
* (ne (ourse shal] be selected (n sach lective =
Course Code* Coumsé Thile® Conite Type
S OPEIIPVACY | Professional Skills Elective =
% mgsﬁ;llyiunj ':['El.'l'lmllEE]f (PAT) anel ObD in
BPGLIP VATE Eneswilaiion: Scisncs
 Credit Hours Per Week (L-T-F) Max. Houes.
L l ] »
B T - | - . 2 30
Maximan Marks 5K FSE
E ) 0 = n
| . A P = = -
® Qe courss shall b selected [rom the list
The syllabi for elective subjects are given i the appendis
Course Code Course Title Course Type
prei2l Internship CORE
Credit h Hours Per Week (1-1-7)* ]
it h 7 P
| 11_ —= = —
Maximum Marks | ' SE ~ESE "
100 m | T
= Rofer section 22 0f Regulation I
s — =3[ Diregy Jl' ¥ K Date:- nFu',I‘L;,_:;_
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Semester Vii

aPTnT Biostatistics Fesearch methodology (TTeory) 3 3 |
BP702T Cosmesics and Cosmeceuticals (Theory) 2 x|
BET03T Al in Clinteal applications (Theory) = 2
BE704T Modern Analytical Techniques (Theory) | s T "%
BP7OST Pharmacovigiiance (Theary) 3 3
BP7OGT Pharmacy Practice (Thecy) _ 3 3
| Be707T Regulatory Afairs (Thevry) 2 2
| BPFAET | Cument Good Manufacturing Pracrices
AEL] (cGMP)
i Pharmaceutical Automation
H‘E;AE_IEJ' dndem Techniques in Cellular Biology
e | Amos Péadicat Devieos 1 | |
ARG ap70ar Transformation of Food Waste o |
AECH Medicinal Products
DP70OT | Blosimilers, Vaccines & Macromolecules
AECEH
HP709P Modern Analytical Technlgues (Practical) e |
Fﬂ_ﬂlﬂ' Research Project - i
Tewtal 2 26
| B

* (e course shall be selected from the lis
The syllabi for Wleciive subjects are glven in the appendix

i

Ihapes-
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BP701T: Biostatistics and Research Methodology (Theory)

Course Code Course Title Lt Type
RPTIT Biostatistics and Research Coce
Methodalogy (Theory)

: oo Per Woek (L2
Credil —ta M. Flours,
L !7 T P
; 3 | 4= 45
Ml Marks et ESE
. yir 0 45
Conrse {ﬁ:jeﬁi'h:;i:

The objectives of this course are i

1. Introduce the fundamental coneepts of hiostatistics including types of variables, data col-
lection methods, sampling rechniques, and descriptive statistical measures wsed in pharma-
ceatical and hiomedical reseanch,

2. Develop understanding of probabdlity theory, probability disuibutions, and sampling distri-
bastions used in the analysis of bielogical and pharmaceuticat data.

3. Explain the princlples of comelation and regression analysls for studying relationships be-
rwieen varlahles and predicting outcomes ln phanmaceutical and healtheare ditasets.

4. Provide knowledge of inferential smrlatical methods including estimation, conflidence in-
tervals, hypothesis iesting, parametric and non-parametric tests, and analysis of warance.

5. Famlliarize students with research methodology, experimental design, and schentific re-
porting practices relevant o pharmaceutical research and data linlerpredation.

Course Learning Outcomes (CLOY):

CLO Upan successful completion of this course, the students will be able o

xplain the basic concepts of biostatistics including varinbles, sampling methods, descriptive

Lol thstics, and gmphmal representation of binmedical data.

pr.-]].r probability concepts and prmbahility distributions (binomial, Poisson, normal, t, F, and |

CLOZ |y square dissributions) in pharmaceutical and healthcare data analysis,
o3 nalyze relationships hetwren viriables us-utg cormelation and regression technbques and
nterpret their applications in pharmaceutical research,

CLO4 sprform inferentiol statistical analysis lI!1L'|.1.I-Iﬂ|n.|'_':i-E':5| imation, confldence Intervals, hypothesis

o ELIHg A}-.li_]'lr'ﬁ andl nom-parametric tests lor research decixlon-making.

v d L [ E———
. * K ile:- " i
. n.tmu-‘- Iu“ Hjen ||“"‘“;
Stgnanive of ih Ep_uamn' of the VI J_ Volume:- ]
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rl‘.lr-ulgn amed r;--.ulu.m: ]'E".-.-E'E.:ILII sruidies by 'iI"‘]F"I'IInﬂ APt tesearch IJPE|E'.TE-, -amphng |

wahiiral tesearch practioes, |

T

Detailed Syllabus:

Unsia Topics No. of
Mo, Litiures

[Basic concepts of biostatsrics

L, Definition, mraning and {ype of varables
Data — Meaning and methods of data collection, data preprocessing and

leaning

Population and sample, Importance of sampling, Sanpiing methods
Probakility and nop-probability sampling
o Prohabillty sampling - Ramdom, systematic, stralilied, Clister

9 houry
samipling
o Non-probability sampling - Convendence sampling, purposive
sampling, soowbill sampling
Thypes of statksrics -
Descriptive siatistics and inferentlal scanistics

Descriptive statistles - Meaning and types of deseriptive siatistics
« Frequency distribution, measyres of central tendency
» Measures of dispersion — Range, varlante and standard deviation.
Concept of degrees of fresdom, quartiles, skewness and knosis
Diagrammatic representation of frequency distribution
Probability and probability distributions
1.Probahility and prebability distributions- Classlcal probabilliy and statistical
probability
robability of undon, Intersection and complement of events, conditional
hility, marginal probability

 Prohability distributions- Meaning of a probahility distribution Discrete
probability distribution Meaning and exsmples of discrete probahility distribu
fion, meaning of PMP

Continuous probabllity distribution - Meaning and examples of normally
clistritmned data, meaning of PDF

» Normal distribotion — Meaning and charactesistics of a normal dis-

tribrtion, parameters of a nommal distribation, equation for PDF of

a normal distribution. Pharmacentical examples of dala which can
be modelled with Polssom Mormad distribution.

« Standard normal distribution, Z tansfarmation, reading the 1able of

2 valoes

| F‘mh]!:mﬁ based o standard normal dis._lrs'LMleunhE:HJI!il-ﬂJ and Polsson

7~ R Dates- [)] 07| 2026

Siurnature of the Vi Vinluime:- 'I
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istributions 3 H|

L2 Sampling distributhons — Meanlng of sampling distribartions

o 1 distribation - the t statistic, equation for calculating 1 staristic, mein-
luig af ¢ disaributlon, meaning of degrees of [resdom apd their relevance
o { distrilution, reading and interpreting table of 1 values, applications
ufl | distribution

« [ distribution — the F statistic, equation [or calenlating, F statisuc,
meaning of I disweibastion, reading and interpreting ahle of F values

« Chi square distribition — the Chi squan statistic, meaning of chl diuare
distribution, reading and interpreting the table of chi square values, ap-

4 honrs

. plications of chl square distribution,

i

‘orrelation amd regression analysis
. Comelation analysis - Introduction o the concepl of cotreiation between
o variahles, positive and negative correlation, no correlation, examples of
asktiyve, negative and no correlation

easurement of cormelation -
s Pearson's Correlation Co-efficlent — Delinltbon and formila, asswmnp
tians, range of Pearson’s correlation co-efficient, interpretation of sig

and magnirode
» Spearman’s Rank Correlation Co- efficient ~ Concept and wiwen wo use

procedure for calculation Spearman’s Rank Cerrelation Co-ellicient,
Real life applications In phanmaceutical and bealih sciences

Problems on caloulation of these two types of correlation co-efficient, use of
seatter plot

Multiple correlation ~ Concepl aod applications,
2. Regression analysis — Coucept of regression, dependent and imlt‘ptndmtl
artables in regrossion analysis, simple linear regression, simple linear regres-

inn equation (imethod of least squares), calculation of slope andl Intercent, co-
fficlent of determination, lnterpretation of output of regression analysis, applid
ations of regression analysis. Relationship between regression co-efficient
ridd correlution co-efficient

Llems on simple linear regression analysis for predicing values off

epeadent variables (pharmacentical examples)

dtiple linear regression-Concept and applications, meaning ol ovefitin
nil underfitting 1

G hors

Shgnature of fe

e e — —ﬁ -
L | o r . & | e
AT [N

i L1 |
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nlerential siatistics

Statistical estimation - Point cstimses and interval estimates ol
apailation pararmeters [rom sample statlsics
soncept of confidence Intervals. Conlidence intervals (or menms asing |

aluwes. Problems on generating confldence infervals
. Hypothesis testing -
“oncepl, steps ifvolved, type | and type [1 ermor, sample size and power of the
est, p values, applicmtions of hypothesis iesting
arametric teats - 1~ tests {single sample 1 test, two independent samples © west,
aired ¢ test) ANCVA (one way and two way).
ssumptions, procedure and applications (case smidles nsing ¢ ests and
NOVA)
ypothesis testing in repression analysiz and correlation
I:'I-I'I-Fl-i]TrHﬂf[ﬂf TS -
ann Whimey Ll test, Wilooxan Sign Rank test, Knskal Wallis test,
‘riedman test, Chi square tests,
\asumptions, pmcedure &nd applications (problems on non-parametnic ests)
esearch methadology
edearch = Meaning, importaice and types.
ypes of research designs
esearch methodology — Based on the research question, selection of research
esign, defining the populiaton and samphe, selecting the sample size and
ampling method, methord of daa collection and daa analysis.
Yecision wee approach for selection of statlstical tests on the basis of research]
uestion and type of data
rptive research design - Examples of application Olservational reseanch
esign — Examples of application Experimental ressarch design = Examples of
lication
Ecientfic report writing, plagiansn, referenclng siyles, selection of researcly
samals, abswaciing services and databases
ning and Optimization - Concept and experimental designs wsed fog
ing and optimization incloding Plackett Burman design, [acioral designs
optimal design, sequential simplex design, central composite design and
ponse surace methodedogy, blocking and confounding in experimental

Pﬁégm.

1

v

12 bvmars

6 hours

Recommended References (Preferably latest editions)

1. Paolton, 5. Phermaceutical Statistics: Proctical and Clinical frcations. Marcel Dekker
2. Daniel, W. W, Biostatishics: A Foundaiion for Amalysis in the Health Sciences. Wiley.

3. Momgomery, 1, L, Design and Analysis of Experiments, Wiley,

6 D g3 1 Datei 1[0 [ 2026 |
% 1 : .. & - I”hli -
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BP702T: Cosmetics and Cosmeceuticals (Theory)

Corse Code - Couse Tiile I?.uu-ra_e T;:p:
BUTGLT T  Cosmetics and Cosmeceuticals E:.ure
(Theory)
Hours Per Wesk (1-T-B |
[ T P
2 7 | - = ' )
. |
Maximum Marks 5B BSE
[ 50 20 N
Course Objectives:

The clijectives of this course are

1. Recognlze the fundamental concepts and classification of cosmetics and cosmeceutical for-
wiilatians and their packaging and testing.

2, Develop knowledge of some commaon denmatological, halr, and oral care isswes and their re-
spective cosmetls products.

1. Develop an understanding of herbal cosmetics and thelr principles of formulation.

4. Leamn regulatory guidelines, laheling protocols, wad packaging regulations for cosmetics and
csmeceuticals,

5. Study the recont wends of research in artificial intelligence (Al in customized skincare and
cosmetic innovation,

Course Learning Outcomes (CLO):
CLO Upmuuummldnmﬂnﬂnﬂnrmk:lum. the studdents will be able w:

CLO 1 Classify coametics and cosmecenticals based on application and dosage forms, and outline
the role of formulation excipients,
CLO 2 [Describe the formulation, pr:pumlw. pnchanmg. anét evaluation of cosmetics for skin,

| lair, and oral care, including herhal products.
CLO 3 Demonstrate knowledge of formulation ~|r|.rt qouu;-.- asse=sment of commaonly s cosmetid

prodicts such s shampoos, staps, lotions, and decorative cosmetcs.

CLO& identify the [uncrional mles of cosmetic ingredients in managing skin, hair, and ol
conditions.

| CLIO S [Explain the mies of regulatory bodies and labeling standards, and discuss the inegras won |:r1"
M in p-er_-r.mmmaﬂ commetic formulation el vireal applications.

: | Danes- HLHICLE_
I-.;Eumm_p_f*g %mlun Ih:"r"I. | Volume:-
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Detalled Syllabus:

Uit Topics \'ﬁh._'nf Lectures
Mo,

El'_'mmﬁlf.". and cosmeceuticals, (lassification ol Cosmetics (Cosmeticy
aried Cosmecewticals for Skin Care, Hair Care, Oral Case, foot care, bod,
cavities, Decorstive Cosmetics, Cleanting cosmetics, Petfumes an

TEIAnCes. 6 hours

Iypes of vatious dosage forms for Cosmetics, Common excipients (o
SIEL.

“ammon skin problems (Dry Skin, Oily skin, Pimples and acne,
Hgmentazion, Prickly heat and Sun burn) and general composition,
method for preparstion, packing and evalsation of the skin
[osmptics and cosmeceiticals. Herbal cosmetics [or skin.

u [V¥pes of soaps, syndet hars, general composition, methed for & hours
preparation, packing and evaluation of soaps.

Intreduction to Pesfirmes and toiletries.

of shampoos, general composition, method for preparation,
and evaluation of shampoos.

i G howurs

ntroduction 1o halr oils, hair serums, conditdoners, hair colors,
epllatary and shaving products. Herbal hair care products.

us pmblems of oral cavity, Oml Cosmetics, and
gsmeceaticals; general composition, method for  preparation,
ing and evahmrion of mouth wash and toothpaste. Herbal oral
b CosIELics. 6 hours

v

pes of Cosmetics for nails, eyes, body odor, lip: care and
eansing. Intimate hygiene produces for males ad females.

[ Date= 11[e7 [2024

W@ﬂ’ﬂhr Vi Valume:-
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[ TRole ol [{E;|:[ul§s|||:|r_'|'- pullsorities for Cosmetics and ensnmemiticnls
H:T!-:—'.L“.L‘J and FIIA). Cosmetics regolations 2000 and mle of BIS.
ale of certifying bodies like ECCERT and COSMOS In herhal
rosmetics. Labeling requirement of cosmetics and Fackaging ol fi hamars
r‘.tl!il'l'rr!lil.l.'ki. l

v

lesting & per BIS speciflcation and analytical methods (including
sensory st spasitivily test),

e — e ——— L —— L

1, Haki, G. and Alexander, K. 5. Intradiction o Cosmetic Formulation and Tech-
ipcaling . Wiloy,

2, Barel, A, O, Paye, 8. and Malbach, H. |, Hondbook of Crsmelic Science and Tech-
natogy. CRC Press,

3. Biemson, H. A, E and Watkinson, A. C. Cosmetic Formuifation; Principles and Prac-

fice. CRC Press.

4. Chisver. A and Satvador, A. Cosmetic Formmuilation of Skin, Hoir and Nurifs,
Wiley.

5. Dweck, A, C. and Santos, P. F, Formelating Noturol Cogmefies. Adlured Publish-
ing.

G Matsumeorn, M. Cosmetle Science end Technology, Elsevier
Hosen, M. R. Horrys Cosmeticology. Chemical Publishing.

| e se——ilel
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BP7037: Al in Clinical applications (Theory)

T Course Code Counie Tille " Coume Type
HP7OaT Al in Clinical applicatbons (Theory) ) Lo g
T Credit Hours Per Week [L-T-P) Max. Hours,
==yt I T
pr———— [ 0 e W0
Maxirm Marks 5K ESE
| 50 M) ] 0
Course Dhjectives:

The aobjectives of this course are K
|, Introduce Al applications in pharmacelogy, pharmacokinetics, and disg safety,
2. Enable students to apply supervised M1 models to clinical and pharmacovigilance

datasets.
3. Develop imerpresation skills {or predictive modeling in bealtheare.
4. Build understanding of real-warld healtheare data malytics,
5. Promoie responsihle and ethical Al usage in patient Care.

Course Learning Outcomes (CLOY):
CLOD | Upen successful completinn of this course, the siudents will be able to:

CLO 1 [Explain the applications of AT & ML in phamacokinetics, pharmacodynamics, and clinical
decision-making.

CLO 2 [Apply regression and classification models 1 analyze clinical, phanmacokinetic, and
pharmacovigilance datasets,

= e —— a

CLO 3 Interpret predictive model outpats for adverse druyg roctions, therapeutic response, and
iv:llnir.rl.l Hsk nssessment.

CLO 4 [Eviluate the perfopmance of machine learning models using healthcare memries such as
curacy, sensitiviey, specificity, precision, recall, and RMSE.

CLO E-I?HI.ALIF!F real-world healthcare datsets and assess the ethical and practical implications
of Al-hased clinical decision suppor sysiems,

[ B m el /0 —wﬁ;t‘m.' = nhu::-aiimfm;r_&h

.'I. d &
‘ Signature ol ﬂ'h(if;ecmr %Iegmmru of the VC Volume:- |




Detailed Syllabus:

‘ Uit Mo Toplcs

N,
fectirms

Al ln Pharmacokinetics & Dose Optmlzation

o  Heview of pharmacokinetle paranetems (Cmag, Toay, ALC,
Clearamnce)

thent variables [age, welght, renal lunction)
o |merpretation of regression coefTicients in clinical contead
=  Error metrics {RMSE, RT) in PK moedeling
e Limtlttiong of linear modeling in nonlinear phamacokinetics

* Modeling concentmation-time relutionships: Linear regression in PK ]
I data modeling, multiple regresston for dose adjustment based on pa- & Hours

Al in Drug Safety & Pharmacovigilance

+  (Owerview ol phanmacovigilanee systems

*  Strurmre and data formats from real systems (g, FAERS, En-
i draVigilance) ;

»  Coneeptual overview ol [requency analysis and signal detection
* Loglistic regression for ADR risk prediction

*  Confusion matrix and clinici] perfonmance metrics

o Sensitivity, specificity, precision, recall

*  DBias and confounding in oheervational datasets

Al in Personalized Medicine & Risk Stratilication

*  [Concept of precision medicine

* Patient covarlates and therapeulic response

» Logistic regression for diseise dsk prediction
* Classification of respondets v& non-responders
*  Fvalustion metrics b healtheare prediction

* Ethical implications of predictive modeling

1

i Hours

i Hours

=] ] . @ ﬁ" ¥
TN g el i
M T i Eiklm- ni the VC
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Al in Chintcul Decision Support & Real-Waorld Data

»  Struciure of Electronic Health Records (EHE)

s Alin Clinical Decisian Support Syitems (CD55)
*  Regression models fer outcome predbetion
i-lassification models for risk sooring

Heal-world data anilytlcs |
|.kimlations of Al in clinical environments

«  Apcounisbility and Interprotabili

5 Tuounirs

v

Applications
Swudents will undertake a goided supervised leaming project (individoally
| ar in groups) applying regression or classification models 1o
pharmaceutical or clinics! datesets,
The project should inchude the following steps: |
« ldentification and definition of a relevant pharmaceutical or clini- |
cal prohlem
Sebection of an appropriate publicly available dataset
ldentification of predictor vartables and outcome variables
Dratn preprocessing and preparation for analysis
Application of suitahle supervised leaming methods (e.8., linear ne-
v gressinn or logistic regression) 6 Hours
o Evaluation of model perinrmance using appropriate metrics
o Interpretation of resalts in the context of phamacentical or ciind-

Al relevance
»  Disrussion of limitstions, porential biases, and ehical con-

siderations
» Presentation of findings to faculty mentors or peeTs,
Suggested project toplck (not lmied ) Dissolution rale prediciion,
tablet hardness predicton, stability degradation modelling, quality contrat
hatch fallure prediction, assay variability modelling, impurity prediction,
moisture impact on formulatien stabllity, coating thickness prediction,
sobubifity enhancement modelling, tablet defeet classification, adverse dny
reaction {(ADR) prediction, thetapeutic response prediction using patient
datnsers, hospital readmission risk prediction, dose requirement prediction
using pharmacoldnetic data, diabwtes rsk prediction from health markers,
antiblotic trearment success prediction, 1CU stay duration prediction,
medication adherence analysis, and disease severity classificanion,

L L

i

. | Date:- '
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Recommended References (Preferably Latest editions)

|
d

Aggarwal, C. C. and Reddy, C. K. Healthcore Dato Amalytics. CRC Press
Bonate, P L. Phurmocokinetic-Pharmachdyndemile Medeling and Simalatbion.
SpAngen.

Campbell, M. L, Machin, D. ind Walters, 5. ). Medical Statistics; A Textbook for the
Health Sciences. Wiley-Bilackwell,

Schumidt, 5. and Derendorf, 1. Applied Pharinocomelrics, Springer.

Steyetherg, E. W, Clinical Prediction Models: A Proctical Approach o Pevel-

opient, Volidation, and Updating. Springes

Strom, B, L., Kimmel, 5, E. and Hennessy, 5. Phormacoepideniolagy Wiley-Black-
well,

ture of the VI | Valiwme; - 'j
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BP704T: Modern Analytical Technigues (Theory)

I ConmeCode Conrse Title Comse "iiili' B
- Maodern :"malyua] 'Ih:hmquuu p e
BETDAT (Theary) ‘o
i Hours Per Week (L-T:F)
Credit L T p Max, Hours.
3 - :5
Maximiom Marks SE ESE
7 30 ' 45
Course Orhjectives:

The objectives of this course ame ta:

1. Infroduce advanced instrumeial vechnlgues used in phammaceutical analysis,.

2. Provide conceptual undersianding of modem separation and hyphenoted analytical

tectmiagines,

4, Famillarize students with principles and applications of green analytcal chemistry and
sustainable pnalyrical method development.
Explain the fundamentils of bioanalytical methods and imaminnassays.
Iniroduce microscopy-based analytical rechniques and highlight their mile in stactiml
characterization and phannaceutical resesch.

L

Course Learning Outcomes (CLOY);

i L L

CLO [Fpi:mu:uhnmmpluuinillhhmm.uumﬂmuuﬂlhtahhm-

(CLO1 i . \pply the pr]ru:l:p]r of Mnss and NMR IpEl.'Lﬁ in the structural ehicidation of arganic
icompiounds. N _

CLO 2 Determine the physical nature of the drogs and excipients using thermal studies, X ray
orystallographic techniques anid micracopy based analytical technigues.

CLO3 Ap ly the basic knowledge on mdio tmmime assays in carmying ool e
Ezﬁunn]nﬂirﬂ studies.

CLO A [Understand the theoretical and practical’s aspects of the latest Typhenated

hl'ﬁl'.l'l.il:l:lﬂmph'll:' technigques used for .mn]]. sid of drugs.
CLOS [App j. green on_analytlcal Clwemisiry tachmiques for environmental sustainability.

L —

." e - ﬁ » | Date:- |'|.E1:|".'| .r‘;:.nii:-

: / .-':lll o I'.#-!.. i
Signature GF i Pirecor ﬁaip,mmrn of the VT Volume:-

—_— = —




I

v

v

i — Topics o of Lecties

1. Nuclear Magn::}: Hesonance ﬁwttrﬁwﬂr=
Principles of *H-NMHE and PC-NMR, varlous salvents used,
chomical shift, factms affecting chemical shift, coupling consiant,
spin-spin coupling, relaxation, instromentation of FT-NMR and s

Time of flight and quadrupole, ion rap, detecters and applications.

| tons of TGA, DSC [types) and IYTA.

ipplicatos.

2. Mass Spectrametry:
Principles, fragmentation and its nles, fonization wchnkgues —

Ilectran lmpsct, chemical ionkzation, MAL DI, FAB, AP, analyzers -

|. X-Hay Diffraction Methnds:

Oieligin of X-Rays, basic aspects of coystals, X-Hay orystallography, ro-
tating crysmal technigue, single erystal diffraction, powder diffraction,
srructural elucidation and applications,

2. Thermal Analysis:

Introduction, nstramentation, Tactors alfecting measurements, applica-

1. UPLC and Nann LC: Principle, advantages over L and
applications,

2. Principle and applications of hyphenated technigues: GC-MS, LC-
M55, ICP-MS5.

4. Supercritical chromatography and flash chromatography: principles
and applications,

1. Green Analytical Chemisiry:

Types of green solvents, vatious computational wols used (o assess the

and lts applications kn sample preparation and analytical
methoed development.

2, Bio-analytical Methods:

Introduction to bioanalyticz] method development, extraction of drugs
and metabolites frem biological flulds — SPE, LLE, PPE, BCS classi-
flcation, PI-PD Interaction, mirrosomal assays, M1T assay, BA &
BE study protocol, hinsimilacs,

1. Radin Immune Assays and ELISA:

Importance, varous components, principle, differem methods limita-

~ tions and applications of radio immunoassay and ELISA,

1. Microscopy-Based Analytical Techniques: I

Principhe, Instrumentation, and applications of optical microscopy, scan-

ning electron microscopy and ransmission cleciron microscopy.

—

10 hours

08 hirs

10 hours

12 hours

5 hiowirs
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}Ikmmmemleﬂ References (Freferably latest editions)

Beown, M. E. Infroduction o Thermal Amalysis: Technigues and Applications
Sparinger.

Cullity, B. [, and Stock, 5. R, Elements of X-Hay Diffrection. Prentice Hall.
Dongy, M. 'W. Modern HPLC for Practicing Sciemtises. Wiley.

Friehalin, H. Hasic One- gnd Two-Dimensionol NMR Spectroscopy. Wiley.
Niessen, W, M. A, Liguid Chromaigraphy-Mass Spectrometry, CHE Press,
Paole, ., F. The Essence of Chromatogrophy. Elsevier.

Silverstein, B M., Webster, F. X, Kiemle, D. J. and Bryee, 1), 1., Specirometric Idkem-

tificetion of Onganfe Compounds, Wiley,
Skoop, 0. A, Haller, F. J. and Crouch, 5. B. Principles of Instremeniol Analysis
Cengage Ledming.
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BP705T: Pharmacovigilance (Theory)

Conrse {ode Comprsie T . Connse Type
: HII‘H]-E.I'_ Pharmacavigilance (Theory) I Care
Hiars Per Week (1T o
Ciredil i Urtts Max. Hours,
L T B
3 3 - d.‘-__
| Ml Marls SE ESE 1
i 75 30 a5
Course Dbjectives:

Thit abjectives of this course are loc

1. Understand the principles, scope, and impomance of pharmacovigilance in enstring drg
salety and patient care,

9. Familiarize students with the classification of advere drug reactions and the methads wsed
for their detection, sgessment, monitoring, and prevention within healtheare systems

3. Explain the concepts and significance of immunavigilance in moniloring and managing
adwverse events following Immndzation.

4. Leam national and intermational regulutory framewnorks, guidelines, and reporting systems
related 1o pharmacovigilance and immumoviglance.

5. Analyee pharmacovigilance data and apply risk managemnent strategies 1o enhance medica-
than and vaccine safety,

C ourse e Learning Outcomes (CLO):
| CLO Upnnmpmuﬂnl completion of this course, the students will be able to;

-I-FMMIPW -------
CLO 2 Interpres and analyze national and glohal regulatary (rameworks relaed to drug and vaccine
palety.
ntify, document, and report ADRs and AEFIs using appropriate [Jhil‘l:l.ui-.l‘.l"'-'lﬂ.ﬂﬂ-lli'i"

| CLOS [Propose and implement risk management sirategies aimed at improving patient salety and
ublic health outcomes,

S

. { e
Al L ] ot ] .
s Lp_rh.., \ e !IJL'] r LEGL
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Detailed Syllabus:

Linit Taplcs " Noof
No, Lectines

l‘mul.um-nla!; of Pharmacovigilance

a) Concept, listory, and importance of pharmacovipilance
| b} Basle drnag clessilieation systems (introductory overview only);
¢} ATC classilication, 1CID
®  ATL system
I OO TS0 1) hhaars
¢} Drug-related problems and medication safety
d) g safiety copsederations i special popalations:
*  Paediatrics
*  Geratrics
=  Pregnancy and lactation

Pharmacovigilance Systems and Regulatory Framework

a) Obpectives and functions of pharmacovigtanees
by Methods of pharmacovigilince data cotlectism
®  Sponfaneous reporing
*  Cohort and case-control stodies
I ¢} Glohal pharmacovigilance systems: 10 hours
*  WHCY limemational Drueg Monitoring Programme
*  Raole of CIOMS and major regulatory agencies (g, USFDA,
EMA)
d) Pharmacovigilanee Progeamime of [ndia (PvPI) |
¢) Establishunent and role of ADR Monitoring Cenires
Adverse Drug Reactions (ADRs)

a) Classification and rypes of ADR=

b) Mechanizms and risk factors for ADRS

£) Methods of ADR monliocng, detection, and reparting

d) Assessment of causality, severity, predicrability, and

1 preventability of ADRs B hours

#] Management of AT

f) Online reporting mechanisms and databases (WHO=ART, Vi-
giBase, Vigiflow, Cracle Arggus, OpenVigll sofoware).

| B} MEDRA

ﬁh . Date 11 [ 07 2006
Eﬁalurz:’:ﬂq Y | | Valnme: - ! -J:ll




Immunavigilance and Other DL-H'E[LIIHH of Pharmacovigilnee

1 Definition, soopee, and significance of immunosvigilanoe, oos-

etovigilance, nutrapeutical-vigilmee, materiovigilance, her-

igilimce, ecophamiscovigilance, and hemovigilanoe 7 honrs
} Vaccination (ailure and vaccine phammacovigilance

vaccinovigilance)

) Owistview of ddverse evinls rulluwlnﬂ; nEnusHzakion {AEFIs)

Takme o s lmalmmemm e e e s ——— e o

Eulllmunh.iliun, E'a'l'llilu[ll'l_. Pelinniiggenmenst, o TCH Guidelines

) Risk evaluation and management strategies in pharmacovigitance amd
immunovigilance

) Communication [n demg salety crisis management

) Communication with reguinmory agencies, husiness partness, and
healtheare facilities

§ Analysis of real-world case studies and lessons learm

1 Emerging trends and chalienges in pharmacovigilance and

immunovigilance 11 howrs

§ Overview of safety data generation

} Dbjectives of ICH guidelines

) Expedited and aggregare reparting

) Individuoal Case Safety Repons (1CSRs)

) Perlodic Safery Update Reports (PS5 UHRs)

) Post-approval expedited reporting

} Good Clinical Practices (GUPs) repulation 2015

} Application of pharmacogenomics and pharmacometrics in
phanmacovigilance. |

[tecommended References (Preferably latest editions)

1. Andrews, E. B, and Moore, N. Monn s Pharmocovigilonce, Wiley Blackwell.

2. Cohert, B. Coberts Monvol of Drug Safety and Pharmacovigilonce. World Scien-
tifie Publishing,

A e, L, Cox, A B and Paudyal, V., Principles and Procrice of Pharmacovigilance and
Dirug Safely. Springer.

4. Stom, B. L., Kimmel, 5. E. and Hennessy, 8. Texthook of Pharmaecoepidemiology.
Wiley.

5 Talbad, ), and Waller, P Stephens’ Deipction of New Aaverse Drug Reactions,
Wiley.

6. ‘Waller, P. and Hariaon-Woalrych, M. An Intrdiection mo Pharmanevinilance,
Wiley Hlackwell.

- e - R
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BP706T: Pharmacy Practice (Theory)

—— — —— ——

ot Ciode " Coutse il Couse Type
ia HP‘:"II;ET— Pharmacy Practice (Theury) . Cae -
S R e
L T P
3 3 J = 45
Ml Marks i FSE i
75 a0 | J'" &

Course Objectives:
The objectives of this course are o |
1. Understan the evolution, scope, and various roles of pharmacises in healthcare delivery |
systers, |
3 Pescribe the stucture and functlons of hospital and community pharmacy, including dug
distribution systems and regulatory standards.
1. Demonsmate knowledge of clinical pharmacy services and twedr application in drug ther-
apy monitoring and parlent care,
4. Develop skills in patient counseling, medication adherence sirategies, and basic health
SCTRETINE Services.
5. Apply prescribing guidelines, essential drug concepts, and principles of rational drug use
to ensure sife and effective phormacotherapy,

Course Learning Outcomes (CLOJ:
' CLD Upon successiul completion of this course, the students will be alile w: ‘

cLO1 be the evolution, Scope, and setlings of pharmacy practice, ncluding mies of pharmiiciss
n warloes levels of healthcane. - 4
xphin the rganization and fusctions of hespital and commmunity pharmacies, including drug |
ribution systems and regulatory standards. o=
::_anmmuusm clinical pharmacy services such as drug therapy monitoriig, dig tnformation, and
handling medication-related problems.
| cm;ﬂl:lpjf paugu-uﬁenwd zervices |ike medication adherence strategies, patient counseling, and
communication techniques, !

: Tnterpret and apply proscribing muidelines, essential drug concepts, and principles of rational
CLOS _ _
ﬂmp, uae For optimal pharmacotherapy.

Signature af the Mf
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Detailed Syllaburs:
Unif  Topics == o, of
No. |.ecrures
T Intruduciion to Pharmacy Praciice =
Dielinition, srope and evolution of:
= Hospital and chimical pharmacy
- Pharmicist’s mole [om dispenseor to healtlcare peovider
e WHO and FIP guldelines on pharmacy gractice
| b Pharmacy praciice regulations In India P e
=« Resle of pharmacy in public health and policymaking
i Promoting rafional use of medicines
= Congepts of Good Pharmacy Prictice
» Plwrmacy practice semtings: lnpatiem, onpatient
Concept of healtlcare defivery system and interprofessional collaboration
Primary (PHC), Secandary (CHC), Tertiary (District Hosplials, Medical Uel-
I =) — role of pharmaciss at varlous levels of cars
ospital and Community Pharmacy Hospital and
Organization
ssification of hospitals, organizational strucrure of a hosplial, healthenre staff |
involved in hospital services and their funcrions Hospital Pharmacy. and its |
'p.'.lrgurdmdnn
Inition, organization structure, location, lnyou, and stafl mequirements,
poneibiliies and functions of hospital pharmacists Pharmacy and Therapeutic
imininies
rmanization, functions, and palicies, drug inclusion into formulary, inpatient and
tpatient preseriptions, automatic stop order, emergency drug lisi preparation
aspital Formulary
finition of hosplal formulary, contems of hospital formulary, differentiation between |
aeplial formulary and drag list, preparation and revision of hospiral formulary
rug Distribution System in a Hospital
nag procarement and imventory control, dispensing of drags (o inpatients, rypes of
I g distriburion systems, changhig polley and labeling, dispensing of drugs to Y
nbulatory patients, dispensing of controlled drigs, outpatient medication dispensing,
ABH standards for medication management in hospital settings
omumimity Pharmacy
rpanization and srucure of retail and wholesale drug stores, types and design of a
g store, legal requirements [or establishment and maintenace of a drog store,
spensing of proprictary products, maintenance of records of retail and whalesale dnig
stores, prescriprion handling, labelling, and pazient counselling, introduction, definition,

 gaile, and OTC medication lise, vaccination EE'JTI:E. ) -
il |

,?il Grpa Date;- l1in|||_-mg_5
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IClinical Pharmacy Services

= [ntroduction o clinical pharmacy and its concept

Do therspy mondtoring

bt lony cham nmeiew

Clindenl revhew

Phatmactst intesvention

Whind posimd partichpation

Medicatbon history

0 Phammacentlcal care

t Dirug information seevices
Drug/Medication related probiems

#  Drug and poison leformation services

* Therapeutic dnig montmoring (TOM) |

imn 1) lmiirs

oo ooo
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[ E:llmr-[]rlmled Services

edication Adberence and Nan-Adberence

efaniom

[a:um it flustnie b, non-adberence

harmacist's ole in medicatlon sdherence Maonitoring of patient
medication sdherence Toels used o assess medication
dherence Sirsiegies o overcome non-adherence

Parient Counselling Technigques and Communication Skills

v Delinition of patient counselling Steps iovolved in % hours

atient counselling

“ommunication skills — commundcation with prescribers and patients Typit of
ducational materlals used in patient counselling

arriers to effective counselling — types and stritegies to overcome Barmriers

{ealth Screening Services Definitlon and

mportance Methods for screening:

lood presure, Blood sugar, Body Mag Index, Lung function test Role of pharmaeist
n health screening services

Telemedicine

i — ; ._-. .I.__.- = ﬁl : i ape:- ”[D?Iiﬁj’.{.
[figiti s -: 3 .'
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restribing Guidelines, Essential Drug Concept and Rational Drug Therapy
rescribing Guidelines

lintrics, geratrics; pregoent and lactating woren [SMP guidelises
or high risk medicines

nlkal Diug Conoepl
W10 definition
e principles and key [eatures
Procedupe hrvalved in adding & drog ovo the essantial diog Bist

Rational Use ol Medications

i el oo bes
Antihiorie stewardship program [njections

70 drugs
Caomseguences of bratlonal drog use,

* [Dose calculations in chemotherapy, renal and hepatic Gailun
Patients.

[Recommended Relerences (Preferably latest editions)

1. Hassan, W, E. Hosplial Phormacy. Lea & Pebiper.

2. Harman, I J. Hendbook of Pharmacy — Health Care. Pharmaceutical Press.

3 HLJn;'imﬁ, 5. H. and Qadry, J. 5. A Tewrbook of Hospital Pharmacy, (CBS Pohlishers & Dis-
tribtars.

4. Parmur, N, 5, Health Education and Conenunity Pharmaecy, CBS Publishers 8 Distrilutors,

5. Parthasaathl, ., Hansen, K, N, and Nahata, M. C. A Texthook of Clinieal Pharmacy Proc-
five, Unlversities Press.

6. Shargel, I.. Comprehensive Pharmacy Revirw Lippincott Williams & Wilkins.

| ' . *.tu.ﬁmmr | Date:- i |ID—| I[lﬂlfgl
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BP707T: Regulatory Affairs (Theory)

Course Code Course Title J_ Course Type

RE707T Regulatory Affairs (Theary) Cone

Credil Hows Per Week (L-T- l | Max. |

7 T e e,
-3 [ 2 = = 30

Maximusn Marks SE F5E

50 20 ' 3 |

Course Objectives:

The objectives of this course are to:

Understand the drug discovery and development process,
Identily key repulatory suihorites and their mles in drug reguiation.

IDescribe the regulatory approval processes in India and intemational markets.
Understand the documestation and registration procedures for drg pmducts.
5. Describe the laws and guidelines governing the pharmaceutical industry.

Course Learning Outcomes (CLO): .
CLD Upon sucerssful completinn of this course, the students will be able o:

al Pud =
-3

d'l

CLO1 Describe the fundamental concepts and organizational stuctures of reg.uI;t—ur_l,- aifaizs and
' g lohal regulamry suthorities goveming pharmaceotical products,

CLO2 Diescribe ﬂw:irug discovery and development p-mLEE_ including preclinical, clinical, and
pepulatory documentation requiremenis.

CLOA summarize the repulatory framewark, approval procedures, and legal requirements for
harmaceuticals in India

CLOE mipane regulatory approval processes aod submission formats across major Intemational
|

1 DEI:IEI.EIFEHaan clinical trial requirements, ethics commitee roles, informed consent, GCP
B uidetines, apd phannacovigilance requiremens,

Detailed Sylabus:

e 5 A
Eignilu.m..u; |h.=_r I]“-Lréuf !T ilulm: af the VC |
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Linde : Mo, of |
Pt AUNCE Lectares

[Fundismentals of Regulatory MTuirs

Introduction o Drug Regulatory Affals, Overview ol regulsiory ausorities
i Il andd major Intematlonal markess (US FOA, EMA, PMDA), Role and |
responsihilities of Regulatory Allairs Professionals, Oinganizational somcre
of repgulaory bodbes.

= Basic regulatory (erminologies: Culdance, Guidatines, Reg-
ulations, Laws, Acks, & hours

» Repulaiory meference resources; Oriagge Boak, Porple
Boak, Federal Register, Code of Federal Regolatinns
(CFR).

Repulatary Hequirements in Drug Development

= Diruy discovery and development process, Prug development tearms
and their [onctlons.

L1} « Nan-clinlen] drug development: Fharmarology, Druy metabollsm, 6 hours
Toxicology.

» Regulatory documisntation: Investigational New Doug (IND) applica-
tion, Investigator's Brochure (1B, Clinical research protocols, Bio-
statlstics in pharmaceitical product development, Bloequivalence
[(BE) stodies, Data preseniation for mgulm spbnissions.

i Indian Regulatory Framework and Approval Process

s Central Diugs Standard Control Organization (CDSC0) and State
Licensing Authorities: Orgenlzation and responsibilities, Regula-
tory requirements [or lmpodt, manufacture, and sale of pharmacen-
ticals in India, Certifleate of Pharmaceutical Product (COPF),

m Regulatary approval procedure for new drugs in India, Clinical 6 hours
trial regulatory requiremenss in India, phytopharmaceutical regula-
tions, Crood Clinical Practice (GCP) guidelines and Schedule ),
Inmovator and generic drugs, Generic drug product developmen:

= Phytephanuaceutical regulation by AYUSH and CDSO0,

B T veben [ e
Signature of | ofWivector %
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| Tnternational Iil'.t'gll-i:‘nlr:r_lr Systems & Glahal Drug Hl-g-ﬂrulinnl [ =l
|
« Types of megulatory applications: Investigaional New Dhug
(TN}, New Diag Application (NDA), Abbrevisted New Drug
Application (ANA)
v »  Drug Mister Flles (DMF), Common Technical Ducument (CTD, & hours

slectronic CTD (eCTD), ASEAN CTTY (ACTLNY,

= Heglsration procedure for Indiin drug products i overseas mar-
kets, Post-approval changes 1o NDA and ANDA,

Clindcal Trials, Eihics, and Post-Marketing Surveillance:

s Clinical research phases (1-TV), Clinical wial documents, Instim
tiopal Review Boand (TRB) and Independent Ethics Commitier
v (IECY Formation and [unctions 6 hours
e Informed consent process and docomentation, Good Clinical
Practive (GCP) obligations of investigators, sponsars, and mogd-
1ors, Management and monitoring of clinical ifals, Pharmacovig-
ilance: Safety monitoring during clinical trials and post- market-

tng, e e
Recommended References (Preferably latest editions)

1. Berry, L R and Martin, R. B, The Pharmoceutica! Regulatory Process, Informa Health-
Care,

2. Gallin, J. I, and Ognibene, F. P Principles ond Proctice of Clinical Research,
Academic Press.

1. Gusaring, . AL New Drug Approval Process: Accelerating Global Registrations.
CRC Press.

4, Ng, R Drugs: From Discovery to Approval, ‘Wiley,
5. Plsano, 0. 1. and Mamus, D, S. Texthook of FIA Regulatory Affairs. Informa Health-
rare,

Gi. Welnberg, 5. Guidebook for Drug Regulatory Submissions. Wiley.,

———
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" Conmse Code® Cipurne Titde® . Canae Type
T BIPTOT AECL | Current Good Manufacturing Practices {cG:MP) Elective
[ BF7O0B1 AEC2 Pharmareutical Aulomation
| BP70ST ABC3 ~ Modemn Techniques in Cellular Biology
APTOET ABLA " Medical Devices S—
AP A T Transformation of th:TiI::lmr ineo Mesdicinal
 BP7OBT AELCEH " Biosimilars, Vacrines & Micromolecules
BP70OT ABCT T Precision Medicing
Credh e Hanrs Per Week (L-T-F) Aax. Hours.
L iy P
[ = | 5 = 15
Maximum Mirks SE BSE :
Al — ) i .

* Oie course shall be selected [rom the st
The syllahi for elective subjects are glven in the appendix

bt mare of the VC | Wolome:- g i
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BP709P: Modern Analytical Technigues (Practical)

Giourse Code Couree Title Course Type

= Mudern ﬂ.n-l.llﬂin.l Thlindl.l:l-r'l- Erin

HP70AP (Practical}

H Per wWeek (L-T-
Credir B m—___ Se - ) Ao, Tlenisrs.
L T
r ] - 1% it &
Maximumn Marks ;P' B ESE
5 ' 20 30
Course Objectives:

The abjectives of this course are 1n;

1. Provide practical training In interpredation of advanced instrumental data used for struc-
tural and physicochemical characerizazion.

2. Introduce quantitative asalytical technigues wing modem separtion methods, sich as
UHPLC and HPLC, for the estimation of pharmaceutical substances.

3. Familiarize students with the principles and practice of green analytical chemistry, Inclod-
ing proparation of green solvents and development of environmentally sustainable analyti-
cal methods.

4. Develop onderstanding of hloanalytical semple preparation technigues for pharmaceutical
analysis In bielogical mawices, including soiid phase extraction, liguid-liguid exiraction,
and protekn precipitation.

5. Leam applied pharmaceutical analysis and methods including cell wiability assays, resid-
ual solven: analysis, and estimation of drugs from biological fluids,

Course Learning Ouicomes (CLOY):
CLD Upon sieressful tI:II'I'IFl!IiI-I'I of this course, the students will be able b

CLO | ‘Analyze and interpret proton NMER, carbon NME, mass spectra, X-Ray diffraction pattemns,
and DSC I!muugmm:- tw -:!mmliu phmﬂmwl!cﬂl Compounds.

103 !'h"ilgn and assess the suitability of goeen analytical solvents for pharmaceutical applicarions,
romating sustainability.

CLO 4 Constract a comprehenstyve protoro] for hinavailahility and biveguivalence studies adberlng
n USFPA regulatory standards,

[ v 1) TR e [2ex¢]
Sigiature of | i e Jkiﬁumrr of the ¥V .\-'nlum-_- T
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[CLO B Employ apmroprate sxtraction weehnigues (SPE, FPE, LLE) for the accusate quantification of

l_ r;lurrn-'r.rruu:;uju in hinlogical Muids and matrices and explatn and exscute (he M1T assay for

s luating cell winbility in a labormory ifLing.

Detailed Syllabus:
List of Practicals

-{Mhumnm 12 experiments must be pecformed)

Isterpretation of romwm MMR spictra of known componnd (any two)

Interpretation of Carbon NME spectra of known compount {Any (W

Interpretation of mass spectnom of known compound [any (woj

Interpretation of X-Hay diffraction spectrum { any one)

Interpratation of DSC Thermogram {any ont)

Preparation and Fvaluation of Green Annlytical Sobvents

Analyticel method develnpment by usig Green chemistry

Cyaurmification of pharmaceuticals i blalogical fuids using Solid Phase Eatraction (SPE)
(runntification of pharmarenticals in hiological matrix by PPE

10, Quantification of pharmaceuticals in biological matrix by LLE

11. Demonstration of Cell Viahility evaluation uzing MTT Assay

12. Demonstrting on residual solvent analysis using GC

13, Aszay of dug using HPLL (any Wi

| 14, Analysis of drug from biological fuid psing HPLC/ UV spectroscupy.
Tiecommended References (Preferably fatest edilions)

L. Beckelt, A. H, and Stenlake, |, B. Pracical Pharmaceutical Chemistry, CHS Pub-

lishers & Distriburors.

Brittain, H. G. Analytical Profiles of Drug Substances and Excipients. Elsevier,

Kemp, W. Qrganic Specroscopy. Palgrave Macmillan,

Munson, 1. W, Pharmaceutival Analysis: Modern Methods. Marcel Deker.

Sharma, Y. R. Organic Speciroscopy. 5. Chand.

Siiverstein, K. M., Webstar, F. X., Kiemle, 0. 1. and Hryce, D, L, Spectromefric Identiji-
cation of Orgeenic Compounds, Wiley,

willard, H. H., Merin, 1., L., Dean, L A, ansd Seetle, £ AL Instrumental Methods of Anly-

sis, Brooks/Cole.
8. [ndian Pharmacopoeia, Indian Phanpacopotia Commission.

P U
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BP710RP: Research Project

Cuarse Code Conse Title — = } L'-l':IT!uE'I'_l,rpc

BETIRP Research Project CORE =l
Y F— —
it *Hous Po WI:-_:'I;_[L-T-P;" | Max. Hiowts,
| iy I

fi i 3 -- - .

 Maximum Marks i 7 h Eé.E—

Eﬂ i N | 150

= Refer section 21 of regulation,
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Semester V11

Ethical Considerations and

ha
S ]

HPRoT
: Transiational Applicstions of Al In

Phammacy (Theory)

~Clinical PRarmacatherapruics
ot (Theary)

BPMAT Design (Theory) : |

BPAMT Pharmareotical Managenent (Theory) | 2 2 |

Sterile Dosage Forms and Novel Dnig 3 5
| Dwelivery System (Thenry)

Pharmaceutical
Packaging
Supply Chaln A
Management i

' Industrial Safety 1
BPBOET AECS ancl Waste

RPBOST

HPBOGT AECI

BPAOGT AECZ

Manngerment

Traditional

APADGT AECA

Healing Practices
BPROGT ol India 2 2
AEC* Futuristic Phanna

through ARVR:
BPBOGT AECS Pharma 4.0

Herbal Cosmetics
BPHOGT AECS for Industry
Perspective

BPBO 7P Pharmaceutical Marketing Skills
: ; (Practical)
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BRI Sterile Dosage Forms and Novel Drug
Dielivery System (Practical)
e . Clenning
P Wil Lol
HPFROESP VAL Viklclation
Basic Traknhmg i
BPansP BRA0SP VAL Agepiic Handling
VACH Technigpuisy
EPBOSP VAL | Impurity Pofiling
BPB1ORE Research Project
Total

* (e course shall be selected from the list

The syllabi for elective subjects are given in the appendix
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BP801T: Ethical Considerations and Translational Applications of Al in

Pharmacy (Theory)
Course Code [ Course Tide 51 Gmﬂ'se'lﬂl;r
= Ethical Considerations and ' ==
BT Translational Applications ol Al in| e
Pharmacy (Theary) |
A Haurs Per Week (L-T-F")
Credic - B, Houes,
3 = f P
| 1 e SNk = i e
£ s - - a0
Maximum Marks J SE I ESE il
g an - " ) B

Course Objectives:
The objectives of this counrse are:

1. Intmduce the lifecycle of anificial imelligence sysiems nsed [n pharmacentical and health-

care applications, Wncluding data management, model development, valldation, and deploy-

ment

Provide an understanding of model validation, anditing procedures, and documentation

practices required for reliable and reproducible Al systems,

9. Familiarize students with regulatory, governance, and ethical frameworks guiding the im-
plementatiaon of Al in pharmaceutical and healthcane epvironments.

4. Explore applications of anificial intelligence in pharmacy automation, supply aln
management, and public health data analytics,

5. Develop practical understanding of AT implementation i pharmaceutical and healtheare do-
mains through case studies and guided project work,

Course Learning Outcomes (CLO):

Tl

CLO Lpom successiul completion of this course, the stadents will be alile mn:

CLO 1 [Explain the lifecycle of Al systems In Tlhﬂmtullll‘ﬁhi_i:l'ﬁingﬁr

1

L0 3 Evalante model perlormance, bias, and validation requirements,

_

CLO3 EEETI-.I'i_TI'-',EﬂLEII:EI-I'_'i anil pavernance Iramwworks applicable tn Al in phaniacy

e
[ \ A o A Via' Date:- 1.3 [o1] 2020
' ﬁg ature of the ¥C Volumae:- |
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CLOA [Analyze Al applications in antnmation and public health analytcs. o J

—

|t'|[; 4 r-"'ﬁl"_ﬂtE pihienl considerarions in Al applications lor |'.-h.1-rm.u-|_-|-|Ir;JJ_;flq;ﬁr_';l'h jmel tu:all!r.r.m' |
2 > |

Detailed Sylloabis:
Unit Na, | Topics Mo of Lectunes |

Al Litecycle, Validation & Model Ansehiting

o Overview of Al system lifecycle: dita collectlon, pre-
procissing, modeling, validarion, deployment, and
mutaring
Impurtance of data quality in heabihcare datasets
Training vs westing ws validation datasels
Cross-validation (concepual understanding)h
Madel drift and pedformance degradation, data leakage in
modeling
e Documentation practices: Documentation and reprodocibility
* Basicsolmodelaoditing
Regulatory Framework & Explainable Al
«  Owerview of Al in reulatory subenissions
« Explainahle Al (XAT) conoep
* Transparency and inperpretability
s [Iverview of regolatory guidance on Al (EL Al Ao, FDAS
n COSCO frameworks) G hours
o Accountability in automated decksion systems
s Rigk-hased classification of Al systems
"Alin in Pharmacy Automation & Supply Chain
»  Overview of Al in anomated dispensing syslems
= Inventory prediction models
o (Cise studles on regression-hased demand forecasting, different
forecasting methods
1] »  Medication adberence monitoring sysivems & hours
» Al in supply chain risk prediction
»  Predictive analytcs in pharmacestical bogistics

6 hiours

| * Advantages, limitarions, legal & privacy considerations of Al
it phannacy autametion.

e — | — —_—

|_ L — d L ——

z Dau-:-J_;],-”-;,.;u_

._ ,ﬁm
| Rigrialtre of the ] Mrr gijqnalurr al ihe Y Volume:- ;1_




= SHRI RAMSWAROOP

> MEMORIAL UNIVERSITY

i Al In in Public Health & Real-Warld Data Analytics i hours

o Overview of real-warld datg sources (EHR, claios,
saprwed linnee systegs)

s Conceptial knowledge of Al in oubreak predictbon,
Population-level risk modeling

»  Regression models in epidemiology

o Al in vaccination forecasting

o Case studies: Al applicathons in epidemiological tend analysks
(e.g. COVID-19 waccination hesarancy, diabetes prevalence
forecasting, antihingic neaistance mends pic.)

Guided Project - Translational AL in Pharmacy
Stsdenits implement & supervised M1 model (regression, logistic
regression, or others} using real-world phammacy data from domiins
like formolation, pharmacokinetics (PR), ADR detection, cuality
cantinl (C)C), automation, or public bralth. They walidare the
meodel, analyze regulatory implications, identify ethical risks (r.g.
v bias, privacy), and present a sructured Al implementation pdan fod ii hoiirs
peer/ faculty review.

Suggested toples (not exhaustive): ADR prediction system, stability
farecasting, demand prediction, QU failure musked, disease

| risk prediction, mpdication adherence
Recommended References (Preferably latest editions)

 Genmanakns, P Human-Centired Al An Tlustroted Scientific (s,

2. Matheny, M., et al. Artificial Tntelligence in Health Core: The Hope, the Hype, the Prop-
fze, the Peril, Mational Academy of Medicine.

3. Mitmal, M. and Bhushan, B, Genergtive Al in Healtheure: Cocepls, Methodologies, Tonls,
amd Applications,

4, Steyerbem, E. W, Clinical Prediction Models: A Practicol Approach to Devel-
opment, Yalidation, ond Updating. Springer.

6. Stoyerberg, K. W. Proctical Predictive Analytics and Decistoning Systems  for

Medicine, Acodenic Pres

- - _ .' . ﬁ : Natez- 1 | | n'l|!il-E. B
) y 3 . o L
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BPEO2T: Clinical Pharmacotherapeutics (Theory)

i Course Code Course e ot Tpe
I " Chinical Phﬂrmmlhrrapnugcs Coer
BPaoT (Theory) AFH
| Hours Der Week (LE-) T
Creekiy -
L T P
2 ! - - 0
_Hl_.timllrn Marks SE ESE
51 H) 30
Course Objectives:

The objectives of this course ane 1o

. Explaln the pathophysiology and clinical manifesiations of selected disease conditions and
their relevance i drug therapy.

2. Provide an understanding of the pharmarcological and therapearic approacies wsed by the
management of these diseases. |

1. Develop the ahility to design individualized therapeutic plans based on disgnosks and pa-
tent characteristics,

4. FEnahle identification ol patient-specific parmmeters required for initiating, monitoring, and
medilying drug therapy.

5. Familiarizeé students with evidepoe-based  therapeutic
pharmacological approaches in disease management,

Course Learning Outcomes (CLO):

guldelines and non-

CLO ﬁhnm:m&ulmmplﬁﬁnﬂﬁﬂq_w.ﬂumﬁﬂ be able mo:

CLO 1 [Understand the subjective and nhjective parmmeters, sk factors for comman disease
conditions

CLO 2 [Describe the general therpeutic approach in management of selacted disenses

CLO 3 [identify the patient-specific parameters relevant in initiszing the drug thempy

CLO 4 [Discuss the rationale for drug therapy of the selected dlssase

CLOS [Undersiand the methods of ron-phanacological maragerTIE.

Signature gl Illhﬂy(mr

| e “[:1 302k |
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Detailed Syllabus:
[ Uinit ' No. of Lectuces.
M T1‘:||':|I-|:5
Defininen, etopathogeness, chimcal manifestations, overview of
management of the diseases associiied with
Ischemic Heart Disease
| Elvpenenson, hean failure, myocardial infarction, hyperlipidaemia, 5 hours
prrlvythanda
I1 | Hesphatsry System: Asthms, COPD ——
2 houirs
111 | Henal System: arute renal failure, chronic renal failure, renal
replacement therapy 3 hours
IV |Endocrine System: disbetes, thyrid disorders -
1 hours
V| Nerveus System: epllepsy, stroke, parkinsonism =
5 hours
VI |Gastruintestinal Sysiemn peptic nlcer disease, GERD
2 hours
VII |Diseases of bones ad Joiney: rheutnatoid anhritis, astecarthritis
3 hours
VIl |Infectious Discases: tuberculosis, pneumonia, UTI, malaria, HIV
4 hours
IX |Hematological Diseases: Anemla . |
3 hours

Hecommended References (Preferably latest editions)

. Bauer, L. A, Applied Clinleal Pharmacokinerics. McoGraw-HI1 Education,
2. DiPime, ). T, Yee, G, C, Posey, L. M., Haines, 5. T., Nolin, T. D). and Ellingrod, ¥,
Pharmacotherapy: A Pathaphysiologic Approach. McGraw- Hill Education,

Herfindal, E. T. and Goudey, D. B. Clinicel Pharmocy ond Therapeutics. Williams & Witkins,
Walker, . and Whittlesea, C. Clinjcal Plurmocy and Therapeutics. Elsevier,

Zelnd, C. S, and Carvalho, M. G. Applied Therapeutics; The Clinieal [ze of Dirugs.

Wolters Kluwer

o= e

ol ool = Gipa Dt 1) [orl2e26
Signasture of 1 !Hﬂ:ﬂnr %iﬂ_ﬂnlun‘ ol the VC Volume:- 7
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BPB03T: Industrial Pharmacy and Facility Design (Theory)

Course Code Cotarse THie Course Type
Industrial Fllill"l-'ll-;t}' anl '_-\I-l:ﬂ_iljl' Design Core R
BPBOLT (Theory)
 Credit Hours Per Week (1127 Mix, Hours.
e ir—| 1 T P
' ! | 3 — - | 45
Maximum Morks. | ' Sk E5E
b W 45 i
Course Objectives:

he objectives of this ¢ourse are toc

I, Introduce regulatory guidelines such as ICH, WHO, Schedule M, cGMP, ind SUPAC
governing pharmaceutical formulation development, stability testing, and scale-up pro-
Crsses.,

2. Develop an understanding of indusirial product development processes Including pilot
plant opestions, seale-up considerations, and platform technologies wsed in pharmaceuti-
cal manufacturing,

3. Explain the principbes ad proceduares imvalved in technology transfer from research and de-
velopment (o commercial production, including documentation, quality risk mansgemen,
and regolarary compliance.

4. Intmoduce the design and operational requirements ol pharmaceutical facllities for sterle and
son-sterile mannfactoring, including layout planning, utilities, and contamination control
SYAICITIS,

&, Famillarize students with modemn pharmaceutical facility design concepls such as
modular cleanmoms, lsolators, automation, and advanesd contamination control tech-
nniogies o ensure product quality and regulatory compliance,

Course Learning Outcomes (CLO):
CLO | Upon successiul completion of this course, the stidents will be abile w: |

CLO 1 [Interpret ﬂgl.t]al;ua ﬁujdrhll-l'll"ﬁ {ICH, WHO, Schedule J:-.-!I. SUPALC) relevant to ?hnmur.tu:iml
roduct development, stahillty stodies, and mamifacturing processes.

CLO 2 fixplain pilot plant aperations and scale-up strategies for the development of solid, liquid, and
pmi-solid pharmaceutical dosage forms.

CL.0 3 Describe the processes, documentation, and guiality managermend pﬂn:ipmiﬁﬁuiﬁ':i.Er
rechnology transfer from RED 1o mamidacturing,

\**iqwu ||'J'-'.I-t|::-1|1]||n‘l.|'3l.nil
ﬁnturi ol the VU Vohame:- T
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TL/0 4 [Design and evaluate facility Ingouts and utility systems for stesile and non-sterile
pharmaceatical mamifad turiig in accordance with cGMT amd global cleannoons sianiards.

(L0 5 Assest rr||.|-|:‘|=e'|:|._|.|||.=|.r|:|1||:'|;':|!1|.‘|:|] Facility -;l:;_--.Ign approaches, 'Lrﬂ..!ln:lllﬂn mioculir rh-;mmrm,
atomation. and validatlon systems, to ensume elficient and eomnpliant ianulacturing
ralban

Detailed Syllabus:

Unit

. M of Leciures
Mo, Sk

egulatory guidelines for formulation Development:

('H ()8, OhD and optimization (Fundamental terminologles, process aiel
pplications)

ICH guidefines of stability testing

12 hours

ndusirial aspects of Product development

ilot Plant and Scale up: General considerations including skgnificance o
qonnel requirements, space requirements, raw materials, Pilor pla
ale up considerations for solids, liguid orals, semi solids and relevas
scumentation, SUPAC guidelines, Intrduction (o platfiorm technology

Mechnology development and transfer:

0 poldelines for Technology Transted |1): lerminology, Technolo

fer protocol, Quality risk management, Transfer from R & D
mduction (Process, packaging and cleaning), Granularity of TT Process
I APL, excipienis, finished products, packaging materials) Documentation,
Premises and equipments, qualification and validation, quality control and
analvtical method ansfer.

9 hours

I'l" agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE / 511381,

TT related documentation - confidentiality agreement, Licensing, hols
if:g.al |281105

l, ke

- | Date- 33 e1]2e2d
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m

& Elgna.hl'n'nf '

i ‘Fan:il_itf Considerations: Non sterile

Facility design acconding (o schedile M for various dosage fovrrnn, Witer]
purification gystEm: design aml operation, Storage, distibution, and

" Facility considerations: Sterile

alidatlon of water systems., DTerent types of walers. Steam sysiems and
“lisaiy Steam, Comprossed abr, Vacoom, CIP, Indosary stanidands for wates

and steam systems. Effioent esting facility: Design and signdficance.

Layout design for virlows won- sterfle dosage Forms (Process flow)
E!amng and disinfection protocels, cleaning types (Type A, B and C),
euning valldation methods and acceptance criteria,

- Owerview of sterile pharmaceutical mamsfacuuring: layoui as per sched
bt M and cGMP, cloan raom concepl -Importance of sterility and
contamination control, SIP efficient material and personnel dow o
minintain sterility, zoning and segregation, Guldelines, standards and
Cleanroom classifications from FDA, EMA, WHO and 150,

- Heating, ventilation and air conditioning system (HVAL): Signifi-
cance, components, testing {incloding efficlency and integrity testing
of HEPA).

- Parameters for qualification and validation (routine monitonng) of

7 haiirs

G heniirs

cigan area, L1

Modular concept of manufacturing Lacilities with significance and suitable

examples, Advances [n clean rooth technplogy: pass- Lireagh

chambers, solators, Modular cleanmooms

G hours

"ETumaf..:.n anel rohatles [y pharmaceatical manufacturing operaions.

| "',.E‘.l.,p,..".

Date:- ) [u'[r-'il_r..'f.
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Aders, WL 1. Sterlle Product Development: Formiiation, Process end Regulotory Consid
erations, TR Press

Beg, 5., Abbas, M, Z, and Hossain, b, A Pharmicceuticol Quality by Desiga: A Practl
cul Approach. Academic Press,

Bunm, (. Pharmaceuticnl Production Facilities: Dasign and Applications. CHU Press,

Franche, B, M. and Meissner, H. Cleaning Mrlidation: Practical Compiionce Solutions
for Phormeaceiticol Monufocturing. CRE Press,

Gad, 5. . Pharmoceutical Mamsfacmuring Hondbook: Production and Prsesses.
Wiley,

Levin, M. Pharmeacestical Process Scale-Up, CRC Press.

MceCormick, K. Pharmacestiool Fecility Design. GRL Press.

Nally, J. D. Good Mamufocturing Praciices for Pharmaceuticals, CRC Press,
Sandle, T, Adwirnced Cleanroam Technology. Wiley-Blackwell.

10. Steisbom, L. GMPASO Quality Audit Manual Jor Healthcare Manufocturers and Thir

Suppliers. ORC Press.

11, Teasclale, A., Elder, D. and Greenwood, K. W. ICH Quallty Guidelines: An lmple-

menration Guide, Wihey.

12. Whyte, W. Cleanroom Technoldogy: Fundamentals af Design, Testing and Cpero-

B —

|
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Signature of WE{|M ’{[gigum ol the VC Volume:- “|



BPEOAT: Pharmaceutical Management (Theory)

Course Code 1 Cotese Title - Colirsd Type
: Pharmaceutical =
H .
Lt Management { Theory) o
Hiurs Per Werk I_I!.-‘I'-I']” ;
Ciredit - Max. Hours,
ol i | J¥

|
—

Maxirmum Marks st ESE

5l 20 an

Course Objectives:

The abjectives of this cowrse are i
L. Gain g deep understanding of the phammacentical sector, Including the development, poo-
durtion, and distribution of pharmacestical products,
2. Fumilinrize with the global and local pharmaceutical landscape, trends, regulations, and the
comipetitive enviropment.
A, Learn how 1o formulste and implement effective business strategies specilic w the
phanneceutical industry.
d. Analyze the dynaumics of phanmaceatical marketing, product life cycles, and strategic deci
sion-making processes,
5. Understand the principles and practices of marketing phammaceutical products, induding
branding, pricing, distribation, and promition.

COURSE LEARNING OUTCOMES (CLO):

CLO Upon successful completion of this course, the students will he able w;

CLO 1 Demonstrate o comprehensive understanding of the pharmaceutical industry, including diug
development, regulmory processes, manufacturing, and distribation.

CLO 2 |Undersiand the role of phirmaceutical companies In healtheare and their impact on society af
dame.

| CLD3 a'ﬂ.r].ll}' 5Lrauzg|r management principles to sobve complex ssued in the phnﬂ'n:lrmn:al inchustry, |
Iir:rlurlmp. matket entty, competitive advantge, and business growtl siralegies.

< - i

;. (= .L‘g.pu.'u | Date:- 13 ] o1] 202 £ |
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CLOA Formulate and evaluate strategic business plans for phammacentical companies, considering |
plobal and local marker dymanics.

CLO 5 Develop and implement pharmaceurical marketing strategies thal align with both business |
oatls and regulatory guidelines. Apply wdvanced sales and marketing techinbques tadloted 1o the
harmaceutical indusiry, fncusing on product positioning, customer segmentation, and digltal
rarkeLing,

Detailed Syllabs:
|_l:li"ﬂ" & Toples No, of Lectures

i,

Introduction to Pharmaceutical Managemeni

Introduction 1w management. Overview of indian & Global pharmaceutical
indusiry, Role and responsihilities of a pharmaceutical manager. Functions
U bnd importance of Key Managemen: Principles: Planning, organizing & hours
leading, controlling, Dectslon-making and Time managemsnn.

[efinition and unigueness of pharmaceutical marketing, Pharmaceutical
PMarketing Overview; Global & Indian Scenirio, Marketing Mix, 4 Ps of
harketing: Product, Price, Place, Promotion, Sirategic marketing and 6 hours
pompititive  analysls, Phammaceudcal Sales: Role of a  medical
I represemative, Digital marketing of phammaceutical products, Ethica
ronsidirations in phanmaceutical marketing and prommtion, E pharmacies

harmaceutical Product Management B hours

niroduction 0 Phanuacestical Product Management, mie of produc

nagement in the pharmaceotical Industry, Key responsibilities of 3
barmaceutical product manager, Product Lifecycle Management, Branding ,
nd Promotional Stralegies in phannaceutlcal sector, Importance of  marke !

gmentation, targeting, amnd positioning In  produc

i

management, Market Research asd Analysis in phammicentical sector
Techniques [or conducting market research.

) | - ti-r"r-:-z |'-| | j._._;l' L
L] 1|Pﬂ ]
ﬁ El Signature of e VO Volume:- 1
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i

‘inancial planning and Homan Resource Management -J

hudgeting, Mnancial forecasting, cost control, Pricing of Pharmaceuticals i
er DPCO, Impontance of human resource management in pharmacentical
rganizations, Hecnditment, selection, and training of phnrrr..nwuth:a!l

pv  Professionals, Performance appeaisal ancl empliyes motivarion,  Hehaviour
Ladership stvles and thelr impact on the

i3 hours

harmaceutical Industry, Team building snd conflict resolinion

Operations & Supply Chaln Management in Pharmacenticals

Oporations  Management, Production  planming  and  condrol  in

harmaceutical manofacturing, Inventory management and optimization,
Lean manufacturing and S4x Sigma In the pharmaceutical Indusiry, Supply

ain Management, Logistics management and drog distribation channols & hours
~old chain management and the mole of wehnology in SCM, E-comimers
d its role in pharmaceatical dismibarion, Risk Managemeni

d Sustainahility,
Hecommended References (Prefecably Latest editions)

Dessler, G. Humon Resource Maonagement. Pearson.

Drucker, B F. Principles of Manogement. Harper Business.

Joseph, A. 5. Pharmoceutical Muanogemen! and Marketing. CBS Publishers & Distribu-
liars,

Pandey, 1. M. Finoncigl Monagement. Vikas Publishing House.

Stevenson, W . Qpemiations Mopdgement. MolDrw-Hill Education

Katler, P, and Keller, K. L. Marketing Management, Pearson Education,

Kotler, P, Karmajaya, H. and Setiawan, . Morketing 6.0 The Funire Is Immersive,

Wiley.

Nandy, 5. Siralegic Phormoceuticel Marketing Manogement in Growth Markets,

CRC Press.

amith, M. C., Kolassa, E. M., Perkins, G and Siecker, B. Phormoceutical Morketing: Princi-
pies, Environment, and Proctice. Phannaceutical Products Press

B oA NpRse DN

/ | I
[ Cdig, Zﬁ/ ‘.‘tlm,‘ Date:- | | h;"rh-:nﬂ |
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BPBO5T: Sterile Dosage Form and Novel Drug Delivery System (Theory)

(ioarrse Code Course Tile ] Course Type
PROST — Sierile Dosage Form and MNovel Drog -
" Delivery System (Theory) e
Hesurs Per Week (1L.-T-F) 1=
ey : Max., Hijurs,
k; i J§ I
3 3 5 5|
Maximmm Marls SE ESE
! K H 5
Course Objectives:

he ohjectives of this course ame o
I, Understand the scientific and technological foundations of advanced and novel drug deliv-
ery systemzs, including thelr classilication, design mtionale, materials, and formalation de-
vilopment challenges.
3. Examine the role of polymers, lipids, and exciplents in formulating biodegradable, lar-
peteed, and controdled-release drp delivery sysiems.
4. Study specialized drug delivery routes such as oml, mucosal, (rarsdermal, ocolar, par-
enteral and drug carrders including and twlr impact on therapeatic efflcacy.
4. Apply principles of Cuality by Design (CbD), preclinical evaluation, and regulaey sci-
ence (o assess NDDS development and clinical tronslation.
5. Explore the emerging field of precision medicine, incloding its genitlc, molecular, and
technological underpinuings relevant to pharmecy.
Course Learning Outcomes (CLOD):

CLO Upon successful completion of this course, the students 'w'il'ht wble to:

CLO 1 Classify and explaln the different rypes of NDDS and describe their need in avercoming
limitations of conventional drug delivery. p—
(1.0 2 ldentify appropriate pharmiceutical ingredients for designing silt-specilic or

rontrolled-release delivery systems. |

I I — s - — - ——— —
CLD 3 Design oral, micosal, parenteral, and iransdermal NODS, and evaluate their mechanlsns |

i [urmu]a!inil parameqers. ) . E. —

CLO 4 [Apply GhD principles and preclinical evaluation tools to assess NDDS quality and sa fty. |

| 1 7, | . +LE Pt l“-‘“ﬂ- Jile7] 2020
Signattere of ih ¥ !&II-T[HI'E of the VC Valume:- 1
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| CLDS '!Dmmnnm:e i leit'[':'ﬂand.i.ljg of the scope, principles, and challenges of precishon medicine

| i madem pharmacotherigy,

Detailed Sylloabus
[ Unit Topics | WMoof

Ma, Lactpes

IFundamentals, Polymers & Materials for NDDS

1. Limitathons of conventional dosage lorms (e.g., solubllity, permeakil-
Iy, txicity, first-pass metabalism)
2. Classification of NS Controlled Release, Tamgeted, Stinuli-Re-
sponsive (Smart), Chronotherapeutic, Transdermal and Mucosal, Lm-
I plantable and Injectable Depot Systems, Viesicular, Polymeric, Ocular, 12 hours
Pulmonary, and MNasal Drug Delivery Systems
1. Biodegradable and biocompatible pofymers: PLA, PLGA, PCL, chi-
Losadn, gebatin
M. Lipids and surfactants: lecithin, phosphotipids, SpaTween, SLINs
E. lnorganic systeme: sillca, gold nanoparticles, iron exide, MOFs

. Exciplents in NDDS: GRAS substances, 110G database, regnlatory con-

__ Stmints ’
Oral and Mucosal Delivery Systems

1. Gastro-retentive systems: foating, bioadhesive, expandable systems
2. Colon-targeeed systems: pH-triggered, microbially-toggered, time-de-
I pendent sy stems & hours
Y, Buceal, nasal, and pulmonaty camiers: films, sprays, DPls, lipo-
ROMIES

4. VIV and biorelevant dissolutlon tesuing

Transiderinal NIIDS

1. [Introduction to Transdenmal dnug delivery: Necd, advantages
disadvantiges, basie stuctire and components. Formulation as.
pects including permeation enhancers.

b Long-scting systens: In-sit gels, microspheres, knplants, ocular

m inserts G hours

o Transdermal and microneedle echrologies: iontophotesis,

sanophopesks, micro needles

Aseptic mannfacturing, scale-up challenges, and process analytical

qnals [PAT]
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Evaluation, ullilif];. and “Transbation

. Preformolation and QbT: GTPE, COAS, CI'Ps

g, Chamcrerization methods: particle size, zeta patentlal, SEMTEM, In-
vimn release, permeahility assays (PAMPA, Cico-2)

. Non-clinical evaluation: PE/PD modeling, bindistribution, woxloalogy
i Regulatory pathways: 505{b)(2), complex generics, [CH Q8-Q10,
EMA pathways

i Case stdies: Liposomal Amphotericin B fior Fungal Infections,
mHENA-Lipld Nanoparticle Vaceines (e, COVID-13 Vacclns), De-
pol .I"-.nl:lpl.'_r:_hnll.L [njﬁl.lﬂl]h I_'l.‘ﬂ Risperidone Microspheres),

1V [Transdermal Paich for Hormaone F.Ep].memml Therapy, Ccular nserts for 6 hours
Ltucoma Maagemsi, Ol Colon-Targeted Delivery for Inflammalory
wwel Disease, Inhalable Tnselin for Diabetes Mellitus, Dendrimers for
Targeted Cancer Therspy, Chronothemapeutic Drg Delivery in
ypertensinm,

Manosystems and preckslon medicine

0) Liposomes, nlosomes, irensferosomes, palymedc nmoparmicles,
solid-lipid nanoparticles, dendrimers,

by Precision medicln: dellnition and scope, evolution from™one-size
fits-all* 1o personalized approaches

Sterile Dosige Forms (Parenteral & Ophihalmic) Introduction &
; atton: SVP vs LVT; rontes; Advantages/limitotions.

ater for Injection (WFI}: Types, prepurition, storage/distibution;
al requinements,

‘armulation components: Vehicles, buflers, co-solvents, surfactants
nlioxidants, preservatives, chelators, sotonkcity & osmaolality.

amifacturing: Aseptic vs terminal sterilisdtion; filiration
yophilisation principles; environmental cantrobs.

ontalners & closures: GlessPlastic systems; elastomers; selection 14 hours
acrors; evaluation & container— closure imegrity, Form fill Seal and Blow]
*[11 Seal Technology

hthalmics: Solutlonsfsuspensions/aintments/gelsfinsers physiological
actors (pH, tondeiry, wiscnsity); residence-time enhancers presenvitve

| F ;
articulnte matter, clarity, extractable volume; labelling & documentation;
| werview of cGMPicleanmoms and envvimnmenta moniioring.
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. Aulton, M. E and Tayler, K. Aulton s Pharmaceutics |
The Design ond Momfocture of Medicines, Flsevier.
1. Banga, A. K. Transdermal and Inrradermal Delivery of Thera:
peurtic Agenes, CRC Press.
3, Dash, A, K. and Cudwarth, G, C. Therapeutie Prodeing and Pep-
tides: Formulotion, Processing and [Jellvery Systems. CRC Fress.
Jain, N. K. g Dellvery Systemy, CBS Peblishers & Distribuines
Kreuter, J. Colloidal Dvug Dedivery Systems. CHC Press,
G, Martin, AL, Sinko, P Joamd Slagh, ¥, Martns Physi-
enl Phormocy and Pharmoceutical Sciences. Lippin:
colt Williams & Wilkins,
7. “Torchilin, V. B, Nenoparticulotes as Brug Carrfers. Imperial Col-
lege Press.
8.  Hemingon, The Sclence ond Practice of  Pharmacy

Pharmmsceutlcal Press.
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Course Code® Course Tiile® C nmﬁp-e_ '
BPROGT AKCI Pharmaceutical Packaging, S
APB0GT AEC Supgly Chain Masagement
APBORT AECH | indusirial Safety and Waste Managerment Elective i
“RPBOGT ARCA | Tradisional Healing, Practices of India
_[lFﬂ-EET ARCS | Fumuristic FIJiﬂWﬂEN!L Pharma
T BPBOGT AELG | Hethal Cosmetics for Industry Perspective |
o ~ Houns Per ek (TP =
L | T p
2 2 l = - Al
Maxirmm Marks T s SE ESE
50 20 N 30
] T

* Ope course shall be selected from the list
The syllabi for electivie subjects are glven in the appendix
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BP807P: Pharmaceutical Marketing Skills (Practical)

Course Code Cloiiest Ttk Course Type
Fhim_.iﬁf;:;lnﬁﬂuhfﬂn;_ﬁhilln .
BPEDTP Prastical Core
1 " Hous PerWeek (LTFY  HODIE
Cradle £ Mo, Hours
L M g ¥
[= 1 - =3 - | 2z 30 |
© Maximuin Marks SE ESE
alb 20 an
Course Objectives:

The objectives of this course ane td

1. Introduce smdents 1o the fundamentals of pharmaceutical marketng, focusing on the
inchistry -specific strategies and ethes.

2. Gain insight into the stages of a pharmaceutical product’s Lfecycle, from develnpment o
copmercialization.

4, Disoues the critical mle of regolations, ethicel consideratinns, and comgplizisce issues in
marketing pharmaceutical products.

4, Fouip students with skills to destgn marketing strategies for pharmaceutical producs,
considering various market segnvmts and srakeholder needs.

5. Introdwce various sales eechniques and communication skills needed (o bulld relatlonships
with healthcare professionals and other stalicholders.

Counrse Learning Outcomes (CLO):
LD | Upon successful completion of this course, the students will be able to:

[ CLO 1 Unclerstanad the dynamics of the pharmaceatical marker and the various factors that infloence

ales, ncluding consumer behavior, competition, and regulatory environment.

C1L0 2 [Deskgn and implement effective marketing strategles for phammaceutical products, tilored (o
pecific market needs and target audiences.

. —————— T

'CLO 3 Demonstraze kaowledge of the ethical and legal considerations in pharmaceutical markering
and how o ensare compliance with bsdustry standards and regulations.

Le——
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CLO 4 kmplement digital marketing strategies, such as sacial medin campalgns, search engine
; ptimization (SECY, and anline advertisements, to promote phanneceutical products,

[CLOS [Develip and demonstrate strong intequersonal and communication skills, necessary oo
ilding relationships with healthcare professionals, patiems, and other sakeholders in the
harmacesticnl imdastry.

Detailed Syllabus
List of practical

Conduct a comparative sty of Indinn and global phamsaceutical mareting approaches.

Study and classily different marketing communication styles In the pharmacdutical indusiry.

Deslgn and conduct primary market research on prescription phammaceutical products aned ana-

lyze the data.

Design and conduct priveary market research on OTC products and analyze the data,

Create and deliver a product detailing presentation Tor healtheare professionals.

Design 4 patient education program or poesentation [or phammaceotical products target-

lng consumers.

7. Develop and present communicwtion strategles for OTC products for borh hezltheare  profes-
sionals and consumers,

B. Design & product promotion scheme and create a brand strategy [or a pharmacewtical product,

9. Develop a sales strategy for a pharmaceutical product focusing oo distribution channels and
promotional tactics for rerallers/distributons,

10, Design & mock-up or prototype of 4n e-commerce website tor phanmacy,

L1 Design a digital marketing campalgn for a phurmaceutical or cosmetic product using  sockal
pieckla, email marketing, and SEC lechnigues,

12, Create a product pogitioning statement including the Unbque Selling Proposition (LVSF) lor 4
new phannacentical produoct. = =

Recommended References (Preferubly lotest editions):

Cromptan, J. L. and Lamb, C. W. Marketing Govermment and Social Services. Wiley,

Herger, M. Pharmea Marketing Excellence: Strategy, Toctics and Implementation. CHRL Press.

Jain, S, K. Pharmaceutivel Marketing Manggement. CBS Poblishers & Distributars.

Kotler, P. and Keller, K. L. Marketing Management, Pramsoun,

Kotler, P, Shalowitz, J. and Stevens, R. 1. Strategic Marketing for Health Core Orgonizo

tions. Jogsscy-Bass

6. Malhotr, N. K. Morketing Research: An Applied Orientation. Pearson,

Panda, T. K. Sales and Distribution Manogement. Oxford University Pross,

B. Porter, M. . Competitive Strotegy: Techniques [for Aralyzing  Industries and Conk

petitors, Pree Press, [

9. Smith, M. C. Phormaceutical Marketing: Stroteqgy ond Coses, Pharmaceutical Producis Press.
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BPROBP: Sterile Dosage Form and Novel Drug Delivery System (Practical)

Course (Code Uoirse Title Couse Type
B Sterile Dosage Form and Novel Dirug Con
HPHEP Delivery System (Practical) ‘
G Holrs Per Week (L-T-F) Mlie. Houirs,
1 T P
== L e — .
2 - - d 0
r Maximum Marks SE ESE
I\ 50 | 0 = %
Course Objectives:

The abjectives of this course are 10

1. Provide 4 comprehensive understanding of the covcepts, design principles,
and teclmological advancements In novel drug delivery systems (NDDS) and
their application in preciston medicine.

2, Develop proficiency in the formudation, preparation, and evaluation of var-
wiss advanced dosage Torms for site-specific and cantrolled drug delivery.

', Impant koowledge on biopharmacentical and pharmacokinetic consldera-
tions influencing NDDS for improved therapeutic outcomes.

4. Introduce students 1o the role of NDDS in personalized/precision medicine, focus-
ing on patient-sperific drug delivery strategies.

5, Equip students with skills to critically evaluate formulation perfornance us-
iy appeupriate experimental, analytical, and regulatory approaches.

Course Learning Outcomes (CLO):
GLO Upon successiul completion of this conrse, the students will be able w:

L0 1 [Explain the fundzmental concepts, types, and applications of NDDS in modern therapentics
ant precision medicine.

"CL0 2 Design and prepare advanced drip delivery systems,

CLO 3 Select appropriale excipients and technigues for the development of NS,

CLDa [Perform evalation and quality control tests for povel formulations to ensure efficacy,]
bility, and patient compliance. J

=
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‘ﬁ'i.ﬂ-ﬁ Integrate NODS stralegies IIJTfa_pﬁfl*iinn-mﬂdtrJne Framewarks tn optimize T

~ therapeutic tangeting, and individoatized reatment plans,
|

Detalled Syllabus:
,' List of practical

{Mirbannm 12 experimenis must be performed)
1. Preparation and evaluation of orodispersihle tables
2. Preparation and evaluztion of fase dissolving tablets,
4. Prepamtion and evaluation of bilayer wablecs
| 4. Preparstion avd evaluation of osmotic mblets
S, Preparation and evaluation of microspheres by coacervation phase sepamtion tech-
nique
Preparation and evaluation of microcapsules
Preparation and evaluation of bioadbesive buccal patches
Preparation and evaluation of sublingoal tahlets
Preparation and evaluation of buccal tablets
10, Preparation and evaluation of transdermal patches
11. Preparation and evaluation of foiting tabdes
12, Preparation and evaluation of gastro retentive drug delivery systems
13. Preparation and evalvation of liposomes
14, Preparation and eviluation of nlosomes
15, Preparation and evaluatlon of nasal spray
16. Preparation and evaluntion of & parenteral preparation.
17, Evaluation of pharmaceatical waters: Porified & [Hstilled Water as per [, review
ol W specificarions {conductivity! TOC limits-ilemo £ simulation),

Recommended Relerences (Preferably latest editions):

1. Allen, L. V., Popovich, N. (. and Ansel, H. C, Pharnrerutical Dosage Forms and Dirug

Delivery Systems. Lippincot, Williams & Wilkins.

Ansel 1L ©, Allen, L. V. and Popovich, N, G. Pharmoceutical Colculotions. Walters

Khuwer

Banker, G. 5, and Thodes, C. T. Modern Pharmoaceutics. CRC Press.

Chien, ¥. W, Novel Drug Delivery Systems, CRC Press.

Inin, N. K. Controlled ond Novel Drug Delivery Systems. COS Publishers & Dris-

tributors,

Lachman, L., Licherman, H. A. and Kanig, ). L. The Theory and Proctice of Indus-

trin! Pharmocy. CBS Publishers & Distribitors.

7. Sinkn, P J. Marin Physicol Phormocy oad Phormoceuticol Sciences.  Lippinoott
Williams & Wilkins,

0. Swarbrick, J. and Boylan, 1. 2, Encyclopedio of Pharmoreutical Technolagy, CROC Press.

9, Inclian Pharmacopoeta, Indian Pharmacopoela Comundssbon,
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