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'Legacy ontmues to  inspire
| -._.genera’uons of pharmaasts,_ educators, and
researchers to uphold excellence and

pharmacy educatlon fostermg research and -
~“advancing innovation in alignment with the ‘_
evolvmg needs of soc1ety and the professwn S N
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Dear Esteemed Cb!!eagues,---Faculty, Students; and Stakeholders in Pharmacy Education

It gives me great pleasure to present the Bachelor of Pharmacy {B.Pharm) syllabus, proposed for
implementation from the academic year 2026—-27. This curriculum has been developed in
alignment with the vision of the National Fducation Policy (NEP) 2020, to strengthen pharmacy
education and prepare graduatés to meet the evoivmg needs of healthcare and thé
harmaceuhcal sector. .
The syliabus places strong empha51s on selenhﬁc fundamentals, practical and experlenhai
leartiing, research. orientation, and the development of professmnai com petenues essential for
modern pharmacy practlce It also mtroduces emerging areas, including Artificial Intelhgence [AI)

-and latest digital technoiogies enabhng studems to understand their appllcataons in fietds suchﬂ.ﬂ _

as drug d:scovery, pharmaceurlcal manufacturmg, pharmacokme‘ncs and._ pharmacy prachce

whlie remamlng ﬁrmly grounded in the core pharmaceuhcal suences
i .

The curriculum also offers greater -academic flexibility through elective courses;” along: with
opportunities for projects, internships and industry exposure. These features are intended to
equip students with broader perspectives .and practical competence, preparing them o

contribute effectively to healthcare research,, mdustry, and regulatory serwces -

‘} sihcgreiy acknoWledge the "valuable cb-ntr.ib.'utions of chhé Educatidn Regulations Committee
(ERC), subject experts, academic leaders, and industry. representatives whose collective efforts :
have shaped this curriculum, Their dedication has been instrumental in developing a sy!iabus
that reflects both academic strength and the emergmg needs of the profession. '

I'wish all institutions, faculty members, and students every success in.implementing this
curricuium and in advancing the future of pharmacy, education in ] :

BEMONTUKUMAR M. PATEL
rrsirient, Pharmagy Courcd of fndiz
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PETE, Tel D11-5521R900-41



GRADUATE ATTRIBUTES (GA’s)

GRADUATE A1TRIBUTES (GA’s)

Graduate Attributes (GAs) represent the key compeiencies and professional qualities expected
from every pharmacy graduate, irrespective of the program such as D.Pharm,
B Pharm,Pharm.D or M.Pharm. While the level of mastery may vary, these atiributes remain
common and guide the overall outcomes of phurmacy education.

1. Pharmaceutical Knowledge Proficiency

- Strong grounding m core .;md appht,d phanm ccu‘ucai sciences and practice.

(sl

>

-U\

.O‘\ .

— Ability to coi]aberét.é, led and oontrfbut ¢ _c_m;t;ﬁctiv'el.y':i;l.team.
.9. innova.tidn aﬁd’ Probiem-Solving Mindset |

- Capability to identify problems and develop practical, cvidence-based solutions.
10. Lifelong Learning Orientation |

s

— Motivation for continuous professional development and higher education.
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PROGRAMME EDUCATIONAL OBJECTIVES

e

- PROGRAMME EDUCATIONAL
OBJECTIVES

The Bachelor of Pharmacy (B, Pharm) programme aims to prepare graduates with - strong
kncewledge of pharmaceutical sciences, practical skills, professional ethics, and a commitment to
pdtient care and public health The graduates of the programme are expected fo achieve the:
followmg Programme Educational Objectivcs (PEQs):

PEO 1 Appl) ﬁmdamen' kno"‘ .edge




PROGRAMME OUTCOMES (PQs)

PROGRAMME QUTCOMES (POs)
Bachelor of Pharmacy (B. Pharm)

PO1. Pharmacy Knowledge

Y

Apply comprehensive knowledge of pharmaceutical sciences, biomedical sciences, pharmacology,
pharmacognosy, pharmaceutical chemistry, pharmacy practice, and manufacturing processes to
understand drug actions, disease mechanisms, and therapeutic iterventions and solve professional
problems across diverse pharmacy domims. =

PO2. Problem Analysis, Critic_al Thinking and Evidence-Based Decision M aking

through rese.«m,

-'heahhcare and bUCICty :

and miversal human values ' w

pharmacy practice.
PO7. Commumication & Interpersonal Skills

Commumicate cffectively with patients, bealthcare professmnais industry persomel, and society
through clear documcntation, reports, presentanons counseling, teamwork, and mterdisciplinary
collaboration. -

PO8. Leadership, Management & Entrepreneurship

Demonstrate leadership, teamwork, planning, and matagerial skills in pharmaceutical organizations,
healthcare systers, qualty systems, and entrepreW&enMPb including mnovatlon and startup
ecosystems.
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PROGRAMME OUTCOMES (POs)

POY. Pharmacist & Societv

Evaluate public health, patient safety, legal, and societal issues related to pharmacy practice and
confribute responsibly to healthcare delivery, rational use of medicines, and mprovement of
community health outcomes.

PO10. Environment and sustaina bility:

Recognize and address the envrrommmdl mipact of pharmaceutical manuficturing, use, and
disposal, and promote environmentally responsible practices, green pharmacy principles, and

_ bustamable healthcare aligned with the Unlted Nation’s Sustamable Development Geals (SDG%)

iearung ';"'1{_;-t_()_;;;j§;nga.ge m self-directed,
g healthcare needs, and

professional gl owth




ence the knowledge gamed about the patlents in
”y“professmn_al pl’aCtICE and never dwu{ge unlessz

o

‘While | contmue to keep thlS oath unwolated may 1t be. granted to
me to enJoy hfe and the practme of pharmacy respected by all, at all Ao
times ! - R T T :
| “

Shoutd | trespass and v1olate thls oath may the reverse be mylot !




Attamme nt of Cuurse

_. Outcomes (COs).

Chmcc Based Cred%

(CBCb)

The %h@dlﬂc of the mstitution for the academic year, gmng

dctal}s of all acadcmlc and admmstrame events.

' cxtension support.

GLOSSARY

GLOSSARY

1011“0211 CU urse.

. Formal agreement/ understanding between any two or more mstitutions

for training, research, student/ faculty exchange or

mdividually or coﬂcclwely for

academu: career, perqonal and ﬁnancta] dccmon—makm-:r

-u.m—\.-\_.“m_w,.,\..‘__“. Tl Tt 4 om0 T AU vt st e o 1 e gt e L

"mputatlon of attainment of COs. is not unique,



GLOSSARY

A course s a unit of 1 lo 6 credisina formal program ‘A 3-credit

c,ourse W]li have three classroom sesmons of one- -hour duration during
fbr the enttre SEMmester. :

Course

.Couréé_. Outcomes(COs) " COs are stdiements that descnbe what students should be able to.
do at the end of a course..

~ Cumulative Grade Point

Ave raﬂe (CGP&;

Fvaluanon Proce ss

. Experiential {earniy

l*‘leid Pro je ot

5,

! Formal projects students nced 1o undertakc bat involvs
* conducting surveys cutside the colloge/umiversity premises and .
collection of data from designated communities or namral places

Graduate Attributes

o

- Grievance Redressal '\/Iechanjsms for receiving, ~ processing and  addressmg

dlssatis‘hctlon expresscd complamts and othcr formal requests .




- : ' GLOSSARY

. ~ Internal Examination _
| Committee .  calendar, approves question paper patterns, and addresses student
< . | grievances regarding internal marks.

. Afranework for assessing clinical competence, use

s ' | o '; the progress and attainment of pharma




 encourage understasding of rocent rends i alfed areas and

i lpmg ﬂ}ei"'tudents_ in gettmg placed

:_. OBE: Outcome Based T OBE is an edﬁcaﬁbﬁdi theorv that baseq each de"E of an educational
- system around goals (outcomes). Each student should have achieved
- the goal by the end of the educational experience

Education

Parm:lpatlve Le armng - P articipatory Learnmg and Action: is a family of approacheb methods
’ - attltudes behavzourb and relationships, which enable -and empower -

_ ly'm and enhance their knowiedge of thetr life and, (

. Courses offered to academlca]ly dlsadvantagcdsmdent%morder

L

0 he]p thcrn cope w1th aoademzc reqmrcments - o




—
o
o

GLOSSARY

semesicrs run fom June/Tuly to Novernber/December, and even
- semesters run fom December/January to May/June

PRI b

. Tests conducted for each course during the semester, the average

Sessional
.

| of which contributes to the intemal assessment marks.
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. 2.1 Figst year B. Pharm:

Decemberf}dnuar) to Mavﬂupe n every éa]en ar ye

Regulationz? 1%

REGULATION

1.Short title and commencement

This regulation shall be called as “The Regulation for the B. Pharm. Degree Programme Choice Based
Credit System (CBCS) as per National Education Palicy 2020 of the Pharmacy Council of India, New
Deln”. It shall come into effoct immediately upon notification by the Pharmacy Council of India. The
regulations framed are subject to medification ﬁom time to time by Pharmacy Council of India.

2.Minimum qualification for adnussmn

1 A candidate shall have passed th 10
' Geverrment authori_t_ v @ | by bodies such as the

- j::SChQOI Education ini India

I Any other quahﬁcatlon approved by
' dbove exammaﬂons '

esters. shall be conducted from
Semesters shall be conducted &om

- bréak of not less than 7 days shall be provided
between the semesters. - e . -. -

6.Attendance and progress :
A candidate nust maiitain a minimum of 75% altendance in each individual course. Attendance for theory
and practical corponents shall be considered separately. Only candidatcs who satisfactorily complete the

prescribed: course requirements shall be eligible to-appear for the respective exanmat:lons

ek

W

W |



Regulation -

7.Programme/Course credit structure

As per the Choice Based Credit System (CBCS), certain quantum of academic work viz. theory classes,
practical classes etc. are measured i terms of credis. On satisfactory completion of the courses, a
candidate earns credits. The amount of credit associated with a course is dependent upon the number of
hours of struction per week in that course. Similarly, the credit associated with any of the other academic,
colextra- curricular activities is dependent upon the quanium of work expected to be put m for each of
these activities per week. ' - ' -

7.4, Credit assignment o R
7.1.1. Theory and Practical COTISES . - e

Courses are broadly classified as T
- lecture {I) hours, while Pract{calf
(CY ussigred to a course dy s
a multiplier of one (1) for'lectm I
tor example, a theory course bavig e |

Swlarly, a pi actrc al course Wrth'_ ' (
the f.,diCu].dted cred[t \alue rcsults 7a ‘"3__ chion

fht: latual cntry student*; shaﬂ take. ¢
Skills (Theory and Prachcal) and .
during Semester 11, and Apphed Bl’?SLaUSI ;nd Data Lnalyies.
durmgj Skmester N of the programm E“he 1a.tura1 entry stud

e Psycholot,y and’ C ommmnuation
l"hanm»eutzcal Smcnr*es {Theory) ~

ey ‘01ded m the ‘Eemeatel IIL ma:rkb.*s‘aeet

8. Academic work _
A regular record of attendance m ’"heory Practical, Internshi and Research Projects shall be nw.mmn‘?d

by the teaching staff of respective courses. g/
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9. Course of study
The course of study for B. Pharm shall mclude S&mester wise Theory & Practical as grven m Tables — 1 to
VIIL The number ofhours alloited to each theory and practical course in any seruester shall not be less than
that shown in Tables — I to VIIL

Table-1: Course of study for semester I

" Basics of Python Progr

Regulation::

BP11ST
-~ BPI16Y 3
-l BPuTT | '
BP118T T4
. BP119TF . 3

BP_152_0'_1-"

T BPIZIP T
|
7y .
¢
BP124P | - 1
BP125P 1
Total B




Table-II: Course of study for semester I

Regulation’: ., =

BP215T

Appled Biostatistics and Data Analytics for
Pharmaceutical Sciences (Theory)

BP2i6T

1. BR2TT

CBP218T- |

SEC*

Fundamentals of Computer

BP226P SEC3 .
Operations

BP219T .| P i __
ER
}:-1
- _.‘1-_
.
- BP224P | L D
1. BP225P _1
“RP276P SECI -
BP226 - <~ | BPI2GP SEC? | ntal Well-Being, Stress & Conflict
P R P _Edanagemcnt 2 1 |

Total

37

26

.

LT

.
P o

e



L ) Regulation

‘ ‘ Table-III: Course of study for semester 11T

Introduction te Machine Learning in Pharmaceutical

a BP315T . - Sciences (Theory)

BP3167 - Environmenta! Sciences {Theory) | _ y

BP317T
)

]
'

pounis and Srerec
(Fheary)

ez

BP31OT | °F

- BP320T .

BPIZIT |

BP324P

ot : BP325P

BP326 | BP326P
P AEC2 - | |
AEC* ]
BP326P
AEC3

Food Analysis -

Yoga and Life<Sciences

[ Total 32 25




Table-I'V: Course of study for semester IV

Regulation

BP415T Herbal Drug Technology (Theory) 3
BP416T s
BP4ITT 3 |
| BpaIsT 2
B-P419"_-I‘_-.:' | 3
BP420P :
| BP421P 1 -
N BPéﬁB 1— :
BPzzzéli_"f- 1
131342_41":::---;1 1 |
BP423I K i
.P rixotai._.. | 23 I
\W
;
&

Ry



BP515T

Table-V: Course of study for semesterV

Biomedicinal Chemistry (Theory)

Regulationt

BP516T

In‘d_ustria.l Pharm_z;c

* BPS17T |

 BPSIST

BP519T 3
BPS20T |- 3

2|
1

~1




Table-VI: Course of study for semester VI

Regulation "¢ 71,

BP615T Advanced Pharmacognosy (Theory) 3

BP616T Riopharmaceutios and Pharmacokinetics (Theory) 3
BPG1TT Intellectuat Property Rights { mmry) T

. Al apphuatlon;ﬁ;;ﬁﬂdi‘ma' o

BP61ST S 2

BP51OT -

BFO2GE 3

BP6UT. . | .

AECH - ] o
[ mysazy I
|
BP623P 2
BP624P | ‘
Computer- Aided Drug Design
SECI )
BPa24P BP624P | Analytical Method Development and :
SEC* SEC2 Validation |
BP624P .
Principles of Frechnieal Studies
SEC3 .
A 3




Regulation:™

BP625P
Professional Skills
BP625P VACH . |
VACH BP625P | Process Analyiical Tecimology (PAT)
VAC2 and QbD m Formulation Science
BPo6261 Internship (Mandatory) 8 4
Total 28 26

BP715'
BP716T | 2
BPTITT | 2

CBPTIST | 73 L
BP719T - | 3
BP720T 3

© BP721T p R

H -
BP722T BP722T .
AEC AEC3 .
£ YT e
Bp7221 Medical Devices
AEC4 o
- BP722T Transformation of Food Waste mnto
AEC5 ~ Medicinal Products
BP722T Biosimilars, Vaccines &
AEC6 " Macromolecules
BP723P * Modern Analytical Techniques (Practical) 3 1
BP724RP Research Project " - 6
Tytal 22 26
i Fi .

e

7 v

/)



Table-VIII: Course of study for semester VI

Regulationy . ...

Ethical Considerations and Translational

BP815T A 2 2
: ' Applications of Al in Phafimacy {Theory) -
BF3167T Climical Phdnmca’fhﬁrdpaun{ & {Theory) 2 2
BPS17T | Indusiril Phdmmy dIld Facilty Des@ (Theory) 3 3
- BY818T thmccutlml ‘VId.ndat:ment (’Eh :ry):._ IR § 2 2
. BPSI9T 3

H
BP§21P 2 1
BPS22P T -
- : 4 .2
- BP823P VACT aning Vi
l. BP823 | . Basic Traing in Ascptic |
: : BP823P VAC2 ) ) 2 1
VAC* Handhng Techniques
i . BP823P VAC3 Impurity Profiling
BP824RP Research Project - 6
Total 22 24

\
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3.

) dume%

L Dlscussmg problems con{,ermng the curm
. Conm:imcatmg its. recomendaﬂons on academm matters to the Head of the Institution, with such

v

Regulation : . °%

Table-IX: Total Credits per Semester

> ooy

The Progrdmme Comm:i‘tee sh __ ' rfmm the following

"ylla 1S, and conduet of classes

communications heing duly recorded.

Perodically reviewing and monitoring the afftannnent of Programme Ouicomes and Course
Outcomes along with Bloom’s Taxonomy Fevels and/or Miller’s Pyrarmid.

Encouraging the use of ICT tooks and providing e-leaming resources for higher- order learning,

Ensuring effective implementation of paltié__jpative, problem-based, experiential loaring, and

mnovative pedagogical approaches for effective outcomes. m
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Regulation

10.2 Internal Examination Cennnittee
L The B. Pharm Programme shall have an Internal Examination Committee constiuted by the -
Principal / Hol in consultation with all the Heads of the Departments and may be reconstituted as and when |
necessary. ’ o
2. The composition of the Internal Exammation Committee shall be as foliows: T
» Principal/ Hol — Chairperson : -
& B. Pharm Progranme Coordmator— Mcmber Secretary
®» One senior faculty member from each deparmment mvolvcd n B. Pharm teach:mg
Members _ - : -
® ExammatmnCe]lIn—chargaﬁ Vet

3. The Comigittee s h _351'1::._ heet periodic
Asscssmem) and before fhé el _

Ensur COIII_ledIlLe w1th ._

1 he general_ scheme _.for CIé:
~ assessment and end semes

o

Zorl : - 50 . 20 30

11.End semester examinations - _ .
The End Semester Examinations for each theory and pracucal course through semesters 1 to VIII shall be
conducted by the university. (Table-X).

Wy, e
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Regulation

11.2. Tnternal assessment; Continuous internal assessment and sessional examination
The marks allocated for Continuous mode of Internal assessment and Sessional examination shall be

awarded as per the scherme given below.

Table—XI: Scheme for amrﬂing internal assessment: Continuous mode and Sessional

a. Theory

Credit
Type

Theory — Internal asscssment pattern of marks distribution

‘Sessional
{Average of

_ two tests)

Duration 1
. Hour

b Pmmcal
Praa,tlcal

Intema assessmentpattv 6

90 — 100 4 3.5 2 2

85— 89 3 25 15 s

75— 34 2 15 1 1
 Less than 75 0 0 0 0

T




Regulation:

11,2.1. Sessional Exams
Two Sessional exams shall be conducted for each theory / practical course as per the schedule fixed by the
college(s)/University. The scheme of question paper for theory and practical Sess10nal examinations i given
in Table XIII— XTIV below. '

Table—XIil: Tnternal Assessmendt Questio:n Paper Pattern (Theory)

“9x] Mark sach | =2‘f<_'! Mark each
(Conpuisary) | (Compukory)

L L\/v}.iiitif,]e Choice
Questicas (MCQs) Or
Objective Type Quastions

1l Shoit Answers -

3 A.;arl 5 each S <3 Marks each

7 ot off 32 4 {5 {;al 01 3) ol out afZ) ]
0 Marks ca"h - W’? Marks eauh 1%5 Marks each
' 3y {Tout of2)

I, Long Answets ©

i
Max. Marks

Duration -

X\_— XVl as per 1he crc_d_rgs allot_tcd.
Table—XV: End Semestér Question Paper Pattern ("Fhebry) ‘ . o s "
I Multiple Choice | 20%1 Mark eachor | 10x1 Mark each | 101 Mark each )
Questions MCQs) Or 10x2 Marks each {Compulsory) {(Compulsory) -
Objective Type Questions (Compulsary) -
1. Short Answers : 5x4 Marks each 5x4 Marks each | 5x2 Marks each
- (5 out of7) (5 out of 7Y (5 out of 7) - -

et



i

\J

Re gulation ;

II. Long Answers 2x10 Marks each 2x7.5 Marks each | 2x5 Marks each

(2 ouaf3) (2 out of 3) (2 out of 3)
" Max. Marks 60 45 30
) Duration 3 Howrs 2 Hours 1.5 Hours

Table—XVI1: End Seinester Question Paper Pattern (Practical)

'Synpsis : | 75
Major Experiment. ' ' T

Mimor Expenmé

s per the norms

gl courst: as specified in 12, then -
¢: However, his/her marks of the
ed for grade obtained by himher on

]nterngll Assessmﬁnt shall be carrie
passing.

14 Improvement of internal assessment

A student shall have the epportunity to improve his/her performance only once m.the Sessmnal cxam
component of the internal assessment. The re- conduct of the Sessional cxam shall be completed within that
particular semester only. The re-conduct of sessional examinations for faled candidates shall be conducted
anly once for the purpose of improving their sessional marks, without changing their continuous internal

W
(o= 7




Regulation “ <. .-+

13. End semester supplementary examinations
Supplementary examination should be completed” within 2 months of publishing results of regular end
semester examination. The proposed end semester examinations to be conducted as per the schedule below

Table—XV1: Tentative schedule of end semester examinations

LI, VadVIL - December / January |
CILIV, VIand VIO S 3 May/ June - o -

16. Academic progression N
Students are permitted to progre:
the Semester VI end scrﬁes"" €

uCCe ﬁﬂly complcted a]l COUrses up Lo
C ssful cOmplenun of all courses from

“Outstanding

o ‘Excellent

~Good
Far

| Average
Fail-
Fail

A student who remains absent for any énd semester exatninatiof shiall be assigned a letter grade of AB and
a corresponding grade pomt of zero. HéfSTié' should reéppeaf for the said evahmtion/examination 1 dug
course. Such rules are also applicable-for those students who fail to register for exarmnaiion(s) ofany course
in any semester. ' '

.

© 18.The ?emestevGrade Point A\«erage (SGPA) . T g
The performance of a student m a semester s dicated by a number called ‘Semester Grade Point Average’
{SGPA). The SGPA & the weighted average of the grade points eobtained i all the cowrses by the student

e TN
v




Regulation ; . %+

C1G1 + €2G2 + C3G3
FCAGE+ €565
Cl+C2+C34C4+
€5
The SGPA is calculated to two decimal ponts. It should be noted that, the SGPA for any semester shall take
into consideration the F and ABS grade awarded n that semester. '

19, Cunmulative Grade Point Average (CGPA)

The CGPA & calculated WIth the SGPA of all the VIH semesters to two decimal pomi:: and is indicated I n
final grade report card/ final ranseript Q]'lOW]ﬂU t}‘ ' gradeb f 11 VI semesters and their courses.

383 + (454 +

 SGPA= T 787 + C8S8

'Alhedﬂnterdlscmmy field. The project shaH be caméd out n groups not exceedmg three members The

project report must be submitted in triplicate as a typed and bouad copy ofno less than 25 pages. Internal
and external examiners appointed by the University- shall evalate the project during the practical

_ examinatiors of the respective semester(s),-and stadents shall be evaluated in groups. Additionally, students

are permitied the option to pursue a coptinuous research theme initiated in the seventh semester and.
exiending through the eighth semester, Under this provision, the specific project miléstones achicved by the
conclusion of the seventh semester shall undergo formal evaluation by the appointed examiners during that
semester's final examination.

The pm;ects shall be eva]uated as per the criteria gwen in Table XVIII and Table X[X bclow

i aviie




Regulation ™ 572

Tabte - XVII: Evaluation of Dissertation Book

1 Objectives of the work undertaken 10
2 Methodology adopted 20
3 Results and discussion - - 20
4 Conclusion and owcome 10
' Total o L 60

Tabie XIX. Evaluation of Dissertati(in-?iﬁéseﬁ'ﬁ fon

e, ot ‘be:sa c“ﬁ}r all thc studcnts ma group
However thc 90 marks aSSIgned ba 0

student$ in'the give v eriferia.

pedagogca methods Students sha]] suhi _.mdmd_uai rcpqrts, Whlch shail be assessed in continuous
o eva luation mode as part of any core COUrsc cach year, as decided by the Programme Committee,

23.1 1ndusily;’F1eld Visits

1t shall be compulsorv for stadents-to undertake at least one mdustrial/field visit durmg each year to flcilides
involved in the manufacturing of active pharmaceutical ngredients, excipients, pharmiaceutical formalations,
medical devices, food, cosmetics, government/ NABL ‘approved drug and medical device testing
laboratorics or NABH accredited hospital. It shall be assured by the institutions that the facilities chosen for

a particular year shall not be repeated. \ _ ; )




Regulation % -

23.2 Memorandum of Understanding (MoU)

A formal and legally valid Memorandum of Understanding (MoU) must be cxceuted (mmimum 10) between
the ‘pharmacy Institution and pharmaceutical Industry/ government/NABL approved drug and medical
device testing laboratories/ NABH accredr[ed hosptal Out of those MoUs, 5 must be with the
pharmaceutical industries.

23 3 Co-curricular Activities

It shall be compulsory for the pharmacy mstirfion to adopt a \ei]iage or a ward in the panchayath/municipal
. LOI‘pOI‘ﬂHOI] and engage in community service activities. The community services shall include (buf fot limited -

t0) prescription survey, awareness of rational drug atient counselling services or activitics as per the

prescribed course content. . R B |

24 &ward of Ranks

dward-of degree’ during the

LA 4@6 *’“uratmn fmlﬂmplﬁﬁ”“ .'---:th ng

The mmmmn pemd penmtted for comp
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Semester ]

B.Pharm Syllabus

38

BP1IST Bdblcs 0 Python rograrmnmg for 5
Pharmaceutical Sciences (Theory)
BPI16T General Pharmacy (Theory)_ 3
B hology and |
BPUT Healthcare Psyc e} gyfggm | )
: BP 118T: 4
mie.i;mr. 3
. BP120T A 3
) ...BP]_Zl? .
BP122 1
T3 RPINIR Rt
_BPI 24P _inIroductlon o 1 |
 _ ]iPIIZS,P'- 1 Phamuceutzc ;
21



B.Pharm Syllabus

 Coune Code_

Basics of Python Programnﬁlig for
Phannaceutlcal Sciences (Theory)

BPI1I5T

Core

- Cowrse Object:ives:

._ofPVL"aonpr\grnm}mo T(L Iﬂ’ 'tf‘eutzcal_mev 25,

Introduction to Pythoh programming

conparison, logical), Input and output operations.

o Instalimg Python and an Integrated Development
Environment (IDE) [Jupyter Notebook, PyCharm, VS

I Code etc.], Advantages of TDFESs over text editors.

a Python variables and data types (integers, floats, strings,
booleans}, Type casting and basic operators (artthmetic,

6 Hours

1

8
YN

‘39



B.Pharm Syllabus

» Basic string operations and manipulation techniques.

~ Introduction  to standard libraries and third-party
' libraries, installing and uninstaling libraries.
Control Structures & Functions

- . e Conditional statements (1f if-else, i-eli-elsc), nested
conditions
e Loops (for loop, while loop).
‘ ey ' 11 ] Break and contnue statements. o . 6 hours
| : o Defining and calling fanetions, passmg arguments and ah

Teturnng va]u:es

el L

° Groupmg da a

Data Visualization with Matplotlib -

(o - » Introduction to Matplotlib.

| ® Creating Iine plots ‘histograns, scatter plots and box plots
» Labeling axes, titles, and legends. N : _

o - v o Create plots and visualize pharmaceutical datasets -| = 6 Howrs

’ concentration-time curves for oral and IV admmistration,

- ADR reporting rates across drugs, dissolution profiles.

o) e Scientific interpretation of plots.

o Y g 7L >




B.Pharm Syllabus

Recommended References (Preferably Latest Editions):

. Datasets for Bducation and Research _ . :
Mentors and btuden can’a y hea :, € 15 from sources such 'a's K.aggle_ _

. Welss CJ 2017' Sczenry‘"zc Compurmg Jor Chemists wu‘h Pyﬁzon Available at:
i

2. Perkovic, L, 2015 Inrroducrzon to Lompurmg Using Pya‘hon An Apphcar:on
Devdopmenf Focus. 2nd ed. Hoboken: Wiley.

Sweigart, A., 2025. Auromare the Bonng Srujf with Python. 31d ed. AVdﬂable at;

hitpss/automatethebormgstuff. co : .
W3Schook, nd. Python Iutorzaz Avaiiable at: hups JWww, w3schoois comfpython,»

(healthcare : - {healtthdata. gov - WHO,
htipsyiwivw.datg 5];’(}1‘,{11’11{; iy v

httpsﬁdjmca}tna

4

41
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B.Pharm Syllabug .+

. BP116eT General Pharmacy (Theory) = Core

75

COURSE OBJECTIVES o

tical irigredicni_s (APIs)and

excip 1ents and dermnstrate the metho' ofpreparation of solid dosage forms,
4 Tlustrate the frmulation principles of liquid dosage forms by analyzing the role of -
.. | APIs and excipients jnvolved. '
Compare and evaluate the Hrmulation of sermsolid dosage forms based on the

characteristics of APIs, cxcgipients, and preparation methods.

a4 by e

N__.._..--"""/

47




B.Pharm Syllabus

Detailed Syﬂabus:

"5 hours

_ 11 Q hours

St}!id Dosa age Form
s Powders: Clas-siﬁcatloﬁ; advan
effervescent-powders, efflorescest péi&i'ders, hygroscopic powders and {
cutectic mixtures; introduction to excipients and methods of preparation. L ' L
11T | o Tublets: Defiition, types of tablets including moulded tablets and pills | 9 hours
' with examples; advaniagi,s and dlsadxantage% introduction to excipients | : -

285 and disadvantages; dusting powders,

and methods of preparation.
e Capsules: Definition, types of capsules, advantages and disadvantages,
-capsule sizes; introduction to excipients and methods of preparation.

Monophasic and Biphasic Liquids - o

1V | » For internal use — aromatic waters, syrups, clixirs and linctus (definition 9 hours ;
and preparation). - : . -

e VA, 5 A .

\ . bt

7 /,/

W\ 4 “)/a/




B.Pharm Syllabus

e For external use and body cavities — liniments, lotions, throat paints,
applications, gargles, mouthwashes, enemas, eye drops, ear drops, nasal
drops and tinctures with examples.

¢ Study of otficial preparations- Inrmduct ion to excipients and methods of
preparation. .

o Suspensions- Defintion and types (flocculated and defloceulated),

advantages end disadvantages, formulation excipients -and general
methads of preparation. '

. Fmulsions: Definition anu typ s, emukiying agedts, tests . for
identification- of types of et
methods of preparatiu_r_;. G

iwrf maﬁon exclplenty and general |

Semisolid Fro
» " Definiions,
and other ex¢ |
 preparaiion of ¢
:_'.quppow tories /¥
'nd.'.

-.J:.ddvanta,g, '

9 Kous

& Wilkins, New:
9. Rawlins, B.A., Beniley s Tex:
10. 'Nicloud, F. amd Martl-Mestreb (J., ‘Fhi
Dekker Inc., New York.

Genpaty, 'A.R.,'R_ i he | and Prae 71 I(.—_/ Ljppinr- ott Wilkams -

tlsevier Health 3ciences, USA. -
celitical Emulsions and Suspensions. Marcel

@f}ﬁ%

v

a4




B.Pharm Syllabus -

Course Code

Healthcare Psychology and
Communication Skills (Theory)

BP117T

50

LOU‘RbE OBJECTI Vi

The objectwcs of th!b ¢ 0 i
Introduce Lhe ﬁ;nd

thq]ogy and sz;q_e;i_r:_rel,émjee'_m _hgal'thcarc -

Descrﬁ}e ’ih '

) -
Tesponses assomated wﬂhii]ness‘ and re o )
5 | Apply effective comrzmmcauon modL!s and feck .-_ui-ciﬁlical and o R
-mterdisciplinary healthcare scenarios, . - :
T Demonstrate professional communication skills inchading active listening, -
empathetic nteraction, and aceurate clinical documentation. ‘
< Analyze psychological and bebavioral interventions thal promote mental health,

treatent adherence, and stigna reduction ‘
%\’ %éﬁ}/s)ﬁ - jﬂ( >

45 (.
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B.Pharm Syllabus

Detailed Syllabus:

Introduction to Psychology in Heajthcare
Definition, scope, and relevance of psychology i health scicnces. Branches
of psychology with hiealthcare relevance: clivical, heath, behcmoural, and

treatment adherence. Psychological first aid and crisis communication
Mental health prom)non and stigma reduction through communication. ”

b | developmental p“yci*ology “icnbdtlon, perception, and attention 1 climcak™ 3 hours. -] -
asscssment. Leaming and  menmory: Ir}’?f_"ogcgm_g_:nl in health ‘behaviour '
'_H. - 3 howrs
| Fours
v 3 hours
Heallh belicf models and ﬂlnééq beha\nour Psyuhosomatlc ﬂ]ne%ses and the )
v mind- body connection. Bchaviour change theories (e.g., CBT, 1‘TM) n 3 hotr
< 5

Recommended References (Preferably Latest Editions):

L.

Feldman, R.S., Understanding Psychology. McGraw-Hill Education, New York.

2. Taylor, S.E., Health Psychology. McGraw-Hill Education, New York.

3. Hargic, O., The Handbook of Commumication Skills. Routledge, London




B.Pharm Syllabus " 2.

. Nevid, J.S., Rathus, S.A. and Greene, B., Psychology and the Challengss of Life:
Adjustment and Growth. Wiey, New York.

. Atkinson, R.L., Atkinson, R.C., Smith, E.E., Bem, I).J. and Nolen-Hoeksema, S.,
Introduction to Psychology. Wadsworth Publishing, Belmont,

. Kogmar, A, Commmunication Skilis for Heaith Professionals. Javpee Brotherb Medi 41
Pubhshers, New Delhi,

. Park, K, Parh’s Textbook of Preventive and Suvizl Medicine. Sanarsida Bhdnm

- Publichers, Jabalpur,

47
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Hhma“n Anatomy, Physio]ogy and

BP118T

Pathophysiology I (Theory)

100

" COURSE OBJECTIVES:

Thc objecmes of this course': y
e Understand'th truc ;

mtegurmntary sys*el AT vascular system ”

fers associated with

4 Uz derstand thc basic rﬁéchﬁmb

5 Identify and differentiatc the various tissucs. and organs of dnEferent systvmb of
| huan body

Detﬁile_d Sullabas:

Introduction to human body

I Cellular and tissue level of organization.
" Definition and scope of anatonty, physiclogy and pathophysiclogy. Levels of
structural organization and body systems basic kfe processes,

I R




B.Pharm Syllabus :

homeostasis, basic anatorrical terminclogies.

Structure and finctions of cell, transport across celf membrane, cell
' division, cell junctions. General principles of cell commmunication, forms.
of intracellular signalling-
a) Contact-dependent, b) Paracrine, ) Synap‘nc d) Endocrine Classification|
of tissues, structure, location and functions of epithelial, muscular and nervouy -
and connective tissues. '
Basic principles of cell injury and adaptatmn
| Components and l\epes of fBCdbdf‘k systerns, causes of ceih.alar mylry
pathiogenesis (cell membrane damage m[tonhon\}mi damage, nbo\uzne
dama ge and m uvlear damage), *nozphc 10 g‘u ofe LLE_ it ury dddptwf-‘ (,hanges

Dbﬁl‘* 110135 ot 0

._!_n;%egﬁri?tﬂté

';'-'*""“ﬂem'mmhcu r }un
. Dlseas»s Gf bone

il - Basic methamsm 0f mﬂammahﬁ ___sznd'mpa g | 12 hours
- Tntrodt,chon, l"]ﬂSS]ﬁca’tIO_ il Hphy: _1og)f f mﬁamerﬁon, meulalors of
inflammation. . :
Haematological diseases - .
Path0phy31ology of iron deﬁmen(:}, rnecalob]astm anaemia {Vit B12 and
folic acid), sickie cell dnaemja Thalassema, hereditary acquired anaemia--
and haemophilia. :
Petipherai nervous system
Classification of peripheral nervous systert: structure and ﬁjflptions of
v sympathetic and parasympathelic ncrvous system. Origm and functions of 12 howrs

spmal and cranial nerves. -

Spécial senses o P
| Structre and functions of eye, ear, nose and tongue. Pathophysioloég

S




B.Pharm Syllabus :. -

of special sense disorders- glaucoma, cataract, myopia, otitis externa,

otitis media, vertizo and anosmia

ailure, ischemic heart disease (angina, myocardial infarction,
atherosclerosis and coronary artery disease) '

Cardiovascular system

Anatomy ofheart, blood circulation, blood vessels, structure and fimctions of]
artery, vein and capillaries, elements of conduction system of heart and
heartbeat, Its regulation by autonomic nervous system, cardiac output,
cardiac cycle. Regulation of blood pressure, pulse, electrocardiogram.
IPathophysiolog‘y of hypertension, cardiac arrthythmias, congestive heart

12 hours

1.

3
T4

Recommended Referen

Sembulingan K. ‘and Scrm

Y

50
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BP119T Introduction to Pharmacognosy (Theory) Core

COURSE OBJ ECTIVE_S

“The ob]ecmes ofthJs course are'ts

"L

Fundamentals ofPharmacagnosy _ :
{(a) Definition, history, present status, scope and development of pharmacognnsy

(b) Sources of drugs: Plants, animals, microbial, marine, mineral and plant
tissue culturc.

{c) Historical milestones in drag discovery: Morphine, quinine, aspirm,
warfarin, penicillin, cephalosporin, taxol and artermisinin.

(D) Introduction to different herbal/ traditional pharmacopoeias: Indian
' Pharmacopoeia, British Herbal Pharmacopoeia, United States Pharmacepeia —

| Herbal Medicines and Dietary Supplements Ayurvedic Pharmacopoeia of Indm

Unaxi uy

10 hours

Q)% \5"" \]/ %
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Pharmacopoeia of India and American Herbal Pharmacopoeia,

(¢} Official and non-official; codified and non-codified drugs. Classification of
crude drﬁgs: alphabetical, morphological, taxonomical, chemical, pharmacological and
chemotaxonomic classification along with their merits and fimitations.

Cultivation, Collection, Processing andHStorage of Drugs of Natural Origin
Methods of plant cultivation and Good Agricultural and Collection Practices (WHO /
GAP / GCP guidelines) for med;cmatplan s. Factors influencing cultivation, collection

1 and >tor’1ge of medicinal plants.

 hours

'Boiweliia ' C‘NS drﬁgs Brahmi ¢

Antimicrobml'and antiviras: (nioy, Necm
Andro; *Taphls Gastromteﬂtmaldrugb Fsyllium « Dermat iological agents: Aloe » Drugs
used i wemen’s health: Lhasteberry Shatavan » Respiratory drugs: Vasaka

i1 Plant hormones and their apphcar:ons in c,ultwa.t o of meiic mai plauts Apphcatlon of
| polyploidy, nustation and h\bnd atioh o i [

metasohaq FEx-situ and

I " 8 hours

IV 12 hours
T Blologlcal 50 ce' m&_]t’ir
- . ndaptogens a.nd Immm

Ut Hepat r@te&h\rm' Mit e
yo | AP 7 hours

Recommended Re fe rences (Preferably lates: editions):

. Evans, W.C., Trease and Evans Pharmacegno;} 16th ed. London: W.B. Saunders & Co., 2009.
2. Tyler, V.E., Brady, L.R. and Robbers, J.E. thmacomwsy 9th cd, I’hﬂadelphja Lea & Febiger,

1988.

3. Walls, T.E., Texthook ofPharmacognosy London: J. & A. Churchﬂl Ltd.

4. World Health Organization (2002) WHO traditional medicine strategy 2002-2005. Geneva:

World Health Organrfation

A 4

v/ e & I

pp=
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World Health Organization (1998) Quality conir:of methods for medicinal plant materials. Geneva:
World Health Organization. |

World Health Organization (2003) WHO guidelines on good agricultural and collection practices
(GACP) for medicinal plants. Geneva: World Health Organization.

BP1267 Cote

COURSE OBJECTIVE!

Ideriify SOHC d types of érrors 1 phariie _' ‘ nalysis, aod %mpm‘ities

_products
App‘v concepts of acxd base x,hvrm&try, buﬁer aystems w1!.h mportance of

electrolytes :

Describe and differentiate various anaytical techniques used in pharmaceutxcal analysis,
3 | including titrimetric methods, and their specific applications in quah[y -
assessment.

Analyze the properties, mechanistns, and therapeutic uses otgastromte stinal agentb

4 radicpharmaceuticals, expectorants, antidetes, and other pharmaceuticai
W corpounds, fllustrating their roles in therapy and safety considerations.

Describe the drugs used in expectorants, emetics, haemintics, poison a antqdotc,

(B i\i@/@\ W M

\

s
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Detailed Syltabus:

 preeision and s1gmﬁc :

Introduction to pﬁarrnﬁéeuncal analysis
Different techniques of analysis, Meathods of expressing strength of solutlons
Primary and secondan standards with examples.

Eiwos T o

Sources of errors types of err ds Qf MIMizing eTroTs, acCLTacy,

_ titrants. Estimatien of weakly a¢
_htrants est]mzftjon of Sodnunbenmatb - ) R

non—aqueou% %otven

Pre 01p1tat10n titrations and gravnmetry
Prmciple and steps favolved m gravmemc analybls Mohr’ methed,

Volhard’s, Modified Volhard’s, Fajans method. Estimation of barmm -

sulphate by gravimetry. T

Complexometric titrations

Classification, metal ion indicators, masking and demaskmg ‘reagents,
preparation and standardization of disodium EDTA. Estimation of

516 substances USTE nON-aqueoyss,

‘14 hours ..

Magnesium sulphate and Calcium gliconate™.
| : ﬁ.’/” 3]
Ve

—

e
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_{\j

I".—v‘.f

Redox titrations

Concepts of oxidation and reduction, Types of redox titrations viz,

Permanyenometry, Ceritmetry, Jodimetry, fodomelry and titrations with

potassium odate.

Gastrointestinal agents _ -.

Acidifiers: Sodum acid phosphate and Ditte Hydrochlore acid.

Antacids: Ideal properiies o antacids, combiuations o {antacids,
| Sodium bicarborate® . Alomiran hydroxnds ;;_.fitﬁﬁ""..
-i Averss promnts howel mynem 78 Magresiv by i, SRSt i :
i' nxthoph. qmatt, Sod i Pot 331:1, vt _'ﬁte et MY Ay acielieg g, ! F
§ At aec r)bf*ﬂ ' sfe, Boge ¢
' !

pol

O ii)c:‘-,r..._--

| Vugu zaI Vo;,n
Hducation imﬁd

prve oesitical

BESKT TEArSG

s ‘
4. Sr“h:'off M. L fumgam* Wzarrnaa ticol szpm SERV. \cw ‘Wc]lu =F3x{0ffi Bcok
P Company.
5. Indian Pharmacepoeia Commission, _E:-d:'a;u "’harmacopoem (thaziabad. Indla
o
! Ny fl
S . Koo




B.Pharm Syllabus *

BPri2ip (eneral Pharmacy (Practical) Core

50

COURSE OBJECTIVES

n _1d.allegat10n -

mouthwashes fbllowmg oﬂic1a1 phannacopela] procedureq
_ Formulate solid dosage forms including powders, divided powders, dusting

3.
N powders, and effervescent gramiles as per standard gmdehnes : N
'_ 4 Prepare semisolid and specialized desage forms such as ointments, miments, and
suppositories using appropriate bases anf techniques.
Corrpile and evaluate a compendium of marketed dosage forms, demonstrating
5 conmpliance with pharmacopeial standards, labeling requirements, and

patient-ceniric considerations

T
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Dctailed Syllabus:

1. .Pharmace utical Calcﬁiﬁtidﬁs“

Solutions based on aflegation and diution methqu

2. Solutions

a) Strong solution of ammonium acetate —iP . s _
- b) Cresol with soap sohmrm—IP : . L S o '
_c) Lugol's sofution — -BPC: SR Lo
3. Syrups

a) Simple Syrup - 1P
4. Powders & Gran
a) ORS powder WH
b) Eﬁ‘ervesccnt gram 12

b) Clﬂorhex;dme
Note i

| b} Any other pmcnca__ ? "
1. ¢ M’m!mum I_/, (..xp !

Recommended Referencesf(Pref_ :

1. Carter S.]., Cooper and ("unns Dmpensmgjor Pharmaceur;cal Srudenrs 121:11 ed. New '
Delhi: CBS Publishers. '
'[ndlaﬁ Pharmacopoela Commission, Indian Pharmacopoeia, Yol 1. Ghaz:nabad PC.

3. Unted States Phanmcopelal Convention, Urited States Pharmacopeta—}\fazzonaf
Formulary (USP-NF). Rockville, MD, USA. : :

4. British Pharmacopoeia Commission, British Pharmacopoeia Codex. London: The
Stationery Office. -

S. World Health Organization, Oral Rehydmz;on bafrs (ORS) Formulanon Guidelines.

Geneva: WIO.
\y

R

K7
N




Heaithcare Psychology and

BP122P
Communication Skilis (Practical)

) Reﬂect on perqonal t:,mouonai Qrowth and nmrovement in connnumcaﬂnn

cormpetencies.

) Detaiied Syllabus:

1. Role Plays and Simulations Counseling a
patient with chronic iliness Breakmg bad
news i a clinical sctting
bmpathcﬂc listening in crisis response
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2. Case Study Discussions
Mental health cases m primary care
Irnpact of miscorommnication m healthcare errors
3. Peer-to-Peer Practice Sessions
Reflective istening and paraphrasing _
Effective team cornnunication and decision-making
4. Commumt} Engagement Tasks
. Designing TEC materials for public health awareness Conductmg
- mock health education sessions :
s Joumahng & Seif—Reﬂectm Lﬂgs e

e simudations (rowth in

raw-Fil

. . WF‘mman I da‘e'fne K -

L;_onq:on‘iRouﬂpdgc. -_}

59
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Human Anatomy, Physiology and

BP125P _ Pathophysiology I (Practical)

COURSE OBJEC’T}VES:

The i}h]t,b‘l\fe‘ﬁ r\fihls cc,uts":are uu

of major. hmnan 01 gans and o
puysmlogy '

Estimate and mternret kc,y hemato}oc,mal param,{e «, and t,xplam the mecham%ms

complications.

3
: of homeostasis along with related physiological and pathological d1some_:rs. ]
"4 Discuss the efiology and pathogenesis of selected disease states, linking structural
i and functional changes to clnical manifestations. :
ldentify and explain common diseases with respect to their signs and symptoms,
5 risk factors, diagnostic methods, preventive measures, treatment strategies, and possible

Ty T

60
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Detailed Syllabus:

Practical HAPP allows the verification of physiologica! processes discussed m theory classes
through experiments on living tissues, simuilated \qdeos, niodels and cham.

[y

EYERES

L 000

" Microseopic study of epithcim and conneciive fissue.

Identification of axial bone

e Lt ds

(Minimum 12 experiments must be performed)

Study of compound mICIoscopss

Microscopic study of muscular and d nervous tissue.

Idcnl:lﬁrataon of appendlc ala: bomg L

7 Pin s"m,,ooy m: Fi’wakh and ﬂlne \Iew York Churcm]]

q

61
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Introduction to Pha.rmacognosy
(Practical)

BP124P

50 -

"' COURSE OBJECTIVES'

- The nbjectives of this gourse are b )

12

. (Mmzmum 12 expemm ents must be performed)
Morpholo gical study of medicmal plants (as mentioned m Unit V Theory). -
“Organoleptic cvaluation and powder microscopical characters of the following drugs: Tulsi
and Ashwagandha.
Organoleptic evaluation and powder mEcroscopical characters of the fo‘]iowing drugs: Amla
and Arjuna.
Organoleptlc evaluation and powder mlcroscoplcal characters of the following drugs

L

Turmeric and: Psylium husk. ‘\/L _ .
Y

L 4 4




B.Pharin Syllabus 7.~

Organoleptic evaluation and powder microscopical characters of the following drugs:

Brahnm and Femngreek,

Determmination of moistire confent of crude dmgs

Determination of swelling index and foaming index of crude drugs.
Determination of stomatal number and stomatal mdex of leaf.
Deterrnmation of vem islet and vem termnation wurber of leaf

0. Determination of ash value and extractive values of crude drugs.
. Detenmihation of foreign orgamc matter of crade drugs.”

Determination of dlmc‘"ssmns of calciu: oxaL ¢ rystals and puoevq fibers oy

 eyeplece microme.ry. -
3. Daterinination of percentagy

63
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BP125P

" Pharmaceutical Inorgamc. and Ansilyﬁcﬂ‘cil. |

Chemis try (Practical)

20

COURsE OBJF(.J IVES:

carbonate

f\nﬂ

1. Limit tests (Any 4 Experiments) a. Limit test and modified fimit test for Chloride as per
Indian Pharmacopoeia b. Limif test and medified limit test for sulphate as per Indian
Pharmacopoeia . Limit test for Iron d. Lirmt test for Lead e. Limit test for arsenic

2. Preparation of inorganic pharmaceuticals (Any 3 Experiments) a. Preparation of

Aluminium hydroxide b. Preparation of potash alum . Preparation of ferrous sulphate

d. Preparation of Magnesium sulphate fror tnagnesium hydrogide or magnesium

W E

/

64
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3. Test for Purity (Any 2 Experiments) a. Assessment of swelling power of bentonite as
per lodian Pharmacopoeia b. Bvaluation of acid neutralizing capacity of almmmivm
hydroxide gel ¢. Determination of potassium iodate and jodine in potassium o dide

4, Assay of the following inorganic compounds including standardization of titrant
(Any 5 Experiments) a. Assay of ammonium chloride by acid base tifration, b. Assay of
Ferrous sulphate by Cenmetry, c¢. Assay of Copper sulphate by Ioddms’t’ry, d. Assayof -

Calcum gliconate by Complexometry, e. Assey of Hydrogen peroxide by
Permédnganometry, £ Assay of Sodmum benzoate by nof-aqueous tItratlon, g, Assay of
- Sodium Chloride by preg‘gjltaﬂo_n titration (’\/Iod;hed Vu}h(_ard S me_thqd:) .

Recommended Re ferences. (Prefer .;"bl :.'Latesr Ed:t:ons)

. Bentley, R. and. ] er, J., Bomley and Dnver s ?éxtbook ofth maceutrca!
: Chemzsrry Oxf' ( ord: Unmers;ty Presq '

N

65



B.Pharm Syllabus

Semester I

o

Applied Biostalistics and Data Analytics for

BE215T Pharmaceutical Sciences {Theory)

i BPZIGT | Biochemiswy (Theory) [ 3 . | 3

BF217T |

BY218T

BPZIOT [Pl

Human Astolry, Physiole
ot

armaceiitics (Prac

BP225P | .

BP226P SECI . | Conwmiication Skils

Mental Wel-Being, Stress &

BP226F | BP226P SIECZ “| Conflict Management . 5 -1

SEC*

Fundamentals of Computer

BP226P SEC3 "
_ Operations

Total | 37 26
"% Only one elective course shall be selected o @///W.«
The syllabi for elective subjects are given in the appgndix | ' / s

N T =
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- 3 3 = t' dD .
BP215T Applicd Biostatistics and Data Analytics for

Cote
Pharmaceutical Sciences (Theory)

e _ - Detailed Syliabus: " - : i

D es cnptw e Statistics

e Types of data in pharmaceutical sciences (normnal, ordinal, mterva]
ratio)

S

1 s Sources of data in pharmacy: clinical trials, pharmacovigilance, quahtv

\/J control, PK studies
. | .

Measures of central tendency: miean, mg,dlan mode, their Ldlculation
and mterpre tation

6 hours

\11 "

\’[\/V - ] N - P
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® Measures of dispersion (range, variance, standard deviation) and their
interpretation using phammaceutical data

e Skewness and understanding distribution shape in blologwa]
measurcments

e Perform descriptive statistical analysis using Python libraries such as
NumPy and Pandas, with focus on interpretation of resulis

o

Probability & Statistical Distributions in Healthcare

» Basic probability concepts and laws {addition and multiplication rules),
conditional probabﬂrt} and its mterpwlatlon _

* Bayes'theorem and its apphcatlon m chmcal dec 151011—('(1&11(1:1U
Concept of rando bles (discrete ar ;
Normal distributio

6 Yours

-

IV

Simple 1 linear re;

CUE)H]LIE:DIS :
., Introduclion to odds ratio and Irs application in clinjcal I1sk analysis -

6 hours-

Statistical Analysis Using Python — Case based learning
¢ Demonstration 6f descriptive sta*tisticé, correlation analysis and linear
regression using Python libraries- SciPy / Statsmodels / Scikit-learn on
pharmaceutical datasets '
¢ [Interpretation of the output surmmaries and p-values
® Preparation of statistical reporis

6 hours |

by 4 ¥y " s

P

I
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Recommended References (Preferably Latest Editions):

1. Lane, D.M., Introduction to Statistics. Houston: Rice University. Available at:
https://onlinestatbook.com/2/index. html

2. Walters, $.J., Campbell, M.J. and Meachin, D, Medical Statistics: A Texibook for the
Health Sciences. Hoboken, NI: Wiley-Blackwell

3. Rowe. P, Essential Stsusiics for the Phaimacewizal Sciences. London: Pharmaceutical
Press. ' '

4. Bolion, S, and Bor, C.. Phasmanentiical Stetivtics: Proctical aad (linical Applications, Now - P

York: lnformea Healthcare. L
5. De Muth, I.E., Basic Statisiics and Ph

69
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Biochemisiry (Theory)

Urlderstandm b

- [Understand metabohsmrof pj

and organ-specific dlsqrders.

Detailed Sylabus:

Enzymo]ogy

a. Introduction, properties, nomcnclaturc and [UB classification of enzymes
and coenzymes. Enzyme kinetics (Michaelis plot, Lineweaver-Burk plot)
Enzyme inhibitors with examples. Regulation of enzymes;:

enzytoe induction and repression, allosteric enzyme regulation.

10 hours

~

WP

Ik
L,
£
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Therapcutic and diagnostic application of enzymes and isoenzymes.
Factors affecting enzyme activity Digestion, absorption fimction of -
dictary Macro and Micronutrients, including Vitamins and Minerals,
Biochemiical finctions of vitamnins and associated diseases.

b. Clinical Chenistry: Liver fimetion tests (routinely performed tests based on
fiver fimetion). Renal fimction tests (rounne]z performed tests bascd on kldney
ﬁmr“t*on, ELISA test} i

[ipids; nucknc acids, amxno a(:lds\a,nd otems o

. .a.-' _ Inlroduct;on about biomolecules — Intioductlon of Cdrbohydrafe -

v

non-oxidative deamination, decarboxylatiors Urea cycle — nitrogen disposal
and detoxification, Fate of carbon skeletons of amino acids (glhcogenic vs
ketogenic),

¢. Catabolism of Specific Amino Acids and Related Disorders: .
Catabolism of phenylalanine and tyrosine and their metabolic disorders

il
It 7 hours
b4
P hyper.c-holes"tei;tj nmd Tipid I ﬁatty tiver -

di_sease, and obes;ty_-'f““-. _ _ '
Ariito acids and protein metabeliso i p
ia. -Classification and Biological Functions: Classification and -

T |physiological roles of amino acids. Strutiture and finctions of protems and
plasma protems
b. General Metabolism of Amino Acids: Transamination, 0x1dat1ve and

19 hours

WA =T g e

H

110 hours. . -

o

R

tien,

.(Jh\. { .

£

k

N
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(Phenylketonuria, Albiism, Alkaptormria, ‘Tyrosinemia) and Inborn

errors of branched chain and aromatic ammino acids

d. Biochenrical significance of newrotransmitters and hormones derived from
amino acids: -
5-HT (serotonin}, melatonin, dopanine, noradrenahne adrenalme

e. Catabolism of heme and related disorders (jaundice).

Nucleic acid me tabolism and gene tic information transfer

purine and pmmldme mucleotides. Cataboﬁsm of pusine uuc*}eotldts (uric
Hacid formatlon) Chmcal 81 ance ﬂf_Hyperurwenn’* and Gout.

|-+ Nucleotide Metabolism and their related disorders; Biosyrthesisof | -

3 houré ,

'Ltd
7. Strycr L. Bzoakemstzy New York: Vw H. Freemar.

A\
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Course Tile

_ . Human Anatomy, Physi&iogy and
BP217T Pathophysiology 11 (Theory)

endocrme and rep :'oductwe ..systems

) Iltushate the etzo]ogy dﬁd welopmsnt of Pomnon"dﬁeases aﬁ‘ectmg d1ﬂérent orban .

systems m(‘hldmg ¢ancef:

R

" 1Analyze the p: "thOIJhy%lO]OU al al‘ruranons ’leGClatid w1th du)rders of the, nervous,

gastromtestinal, Iesplratory, fehal and endocrme systcms

Interpret clinical mamfcsiahom and case’ ﬁmimgs related to orgari *;y*;tem
Adysfimetions.

73
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%

&yfw’ /@/ fL

Detatled Syllabus:
Nervous System
a) Organization of nervous system, neuron, neuroghia, classification and
properties of nerve fibre, electrophysiology, action potentla], nerve JmpLﬂw
_ 'receptors synapse and neurotransmitters, ' : -
1 |Central nervous system: Meninges, ven‘mcles ofbram and cerebrospimal ﬂmd 14 hours
: Structure and finctions of brain (cere o
~ |cord (gross structure functic :
- _ actmty)
I 2 12 tiours
b
lII. Luberculoszs : 112 hours
- L) Unnary Svs tcm
Anatomy of urinary tra wrth spe lak ref, !
nephrons. Functions of kidney and unnary fract. Phys1010 gy of urine fonmt;on,
micturition reflex and role of kidncys in acid—base balance.
Role of Renin Angitensin Aldosterone System in kidrey. ' :
d) - Pathophysiology of acute and chronic renal failure and urirary tract .-
mfections. ‘
Fndocrine System
a) Classification of hormones and mechanism of hormone action. Structure
v (and functions of pituitary gland, thyroid gland, parathyroid gland, adrenal gland, 10 hours
pancreas, pineal gland and thymus.
b) Pathophysiology of diabetes, hypothyroidism, hyperthyrmdlsm, gOItre
and polycystic ovary syndrome.
74
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Reprodactive System and Cancer

2) Anatomy of male and female reproduc'me system. Functions of male
and female reproductive system, sex hormones, physiology of menstruation,
_ Ifertilization, spermatogenesis, oogenesis, pregrancy and parfrition. '
vV oL

b) Pathophysiology of sexually transmitted diseases: AiDS, syphils and
gonorrhea.

) Erigiogy and Dath0g=“‘ub of cancet.

Recommended References {Preferably 1=t

12 hours

‘i and Elness, ” -

:lagy. Fabmetto, - -

75
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.Phal;iﬁhééuficél Orgamc Che mistry

(Theory)

COURSE OBJECITY

“The ObjCCthES of ﬂ]JS co‘

L.

- ety

76
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Detailed Syllabus: _ |
Aliphatic Satarated Hydrocarbons —
Alkanes
s - Methods of prepamt'on Witz reaction, Kolbe’s reaction,
Clmmensen reiil__lcnon, WolE-Kishner reduction - .
" e Chemical reactions ot alliames ‘ | T R P . o
o : o Meachanisof heﬁ, radml withsti i@n (halc genahafy S : . b T
T ' 12 howrs . '
i 12 howrs T
Cﬁngugated Dlenes : ‘
S*ablhty of con]ugat -
. 12 a.nd 1 4-ad ; _n_raacnons o _ ' o
Alkyl Halides ' T T T T N
e Nuc]eoph;hc substitution reactions: $N1 and SN2 - ) . o
o Mechanism, kmetu,b substrate structure, solvcnt eﬂect _
stereochemistry 4
» Elimination reactions: E1 and E2 :
LEE| ' . . =~ 12 hours _
e Mechanism, kinetics, substrate structure, solvent cifect, -
stereochenustry , .
s Zaitsev’s (Sayizeff’s) rule with examples ' .
o Comparison of substiution vs _elim'[n'c{tion reactions S




o - Ntration '
"o Halogenstion

mitations

B.Pharm Syllabus
: Benzene and Its Derivatives —-
s [UPAC. nomenclature of mono- and di-substituted benzene
dertvatives _
» Structure of benzene
s  Molecular orbital picture and resonance
e Aromaticity and Hiickel’s rule :
W ‘s Electrophilic aromatic substitution reactions: 12 hours

emistry. S. Chand & Conmpany.

" 4. Fumiss, B.S;, Fogels Textbook of Practical Organic Chemistry,

78
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B.Pharin Syllabus

_Pharmacog.ﬁlosy and Phytoche mx_S _try |

100 a0

COL*RSE OBJECTWE

D__escrﬁn_ﬁ bigsy

pr@ductidnﬁ -

Fxplain qudirtat:{ve and quantltaﬁve analyb‘]s of p'{ant me taoohles

] =] o[ ra1

Evaluate wentity; purity, and quality ofherbal raiw materals.

79




B.Pharm Syllabus

Detailed Syllabus:

Metabolic Pathways and Biogenetic Studies —
Brief study of basic mietabolic pathways and biosynthesis of secondary

metabohtes meiuding:
s Shikimic acid -par'hway :
e Aceistc pathway

s Ammo ac;d pd’thway';

eetic.tools such as .-

10 hours

. Cocoa buttc
Wool fat
s Bceswax

L

1

Secondary Metabolites —

General classification and ide ntification tests

Pharmacognostic study (biological source, distrbution, culiivation of
underlined drugs, identifying characters, chernical constituents, specific tests,
therapeutic uses, and commercial applications) of:

A]kalmds
e Vinca’
e Rauwoliia

12 hours

TR T o

wh
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B.Pharm Sylabus

e  Opum
Volat]!e Qils:
¢ Lemongrass ' .
¢ Clove
s Cmpamon
s Femnel
Tannins:

a  Myrobalans
»  Catechy

' »  Pomegranate
|R2esing: :

= Cuomm

» J.i'ﬁsé'}ibetid a

Giycﬂsiﬁgg .o E
L!quonce L

Dig[é&hs

» - Pero olation.
“a _Reﬂux

v s Distilation { 12 hours
o Soxhltextracion - '
» Successive solvent extraction _
Medem Mcthods of Exaractions =
e  Supercritical fhuiid cxtraction
» Microwave-assisted extraction
» Ultrasonic-assisted extraction
» Enzyme-assisted extraction
o Pressurized liquid extraction
Overview of Isolation, lden{ification and Characterization 1 -
A . 14 hours

Techniques—

b Wy ¥

(he_

o



B.Pharm Syllabus

Separation and Isolation Techniques: | ]

o Phnar chromatography '

s Colum chromatography

» Preparative TL.C

= Flash chromatography
Identification Techniques:
'« Phytochemical tests

* Chromatographic techniques * \
e Spectroscopic techniques - - ; _— '
Fingerprinting of medicinal plants, usmg-._TLC/HPELC. |
Types and .signiﬁcancc. of-j_m_ar_ o (ph
standards). " i g
Screcmng and :

3. Wagner, . and Bladt, S.. Plant Drug Aralysis: A Thin La
Sprmgc,r W:r]ag g

82









B Pharm Syllabus

Prov&de a €c fnprehens
procesqeq aind unzt op 1 :
; "such as se‘ublhly, dlssohmon mterfacm]
At 1o dosacre iorm dcs;gn

Analyze pnyszcouhenncal plope es of d rwq and eﬂfup 1er'*s and corre!ate them m‘rh

formulation stability, quality, and’ perfonmnce - L
3 |Apply concepts of interfacial phenomena, colloids, “and dmpemons in-the demgn and

evaluation of pharmaceutical dosage forms. ”
4 {Evahate and optimize pharmaceutical p;oc\,ssca by controlling variables related to

rheology, micromeritics, and dispersion systems.
5 |Demonstrate foundational competency required for advanced studies in formulation

development, ndustrial pharmacy, aad pharmaccutical research. - p

AN @‘/ 7™

83
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B.Pharm Syllabus - .-

w

Detailed Syllabus:

Solubility distribution phenomenon & buffers
Solubility expression, Solute sohent interactions, Solubﬂlty of liquid and

- [liquids, Sclubility of solids-and lsqmds Solubility of Gas in qumds Raoult’s

Law, Factors affecting solublhty Measurement of saturation Sohlbﬂxty Effect

_9 hours

- HI

Lffect of Browman movemerzt / Scdﬂfﬂentahon ot'ﬂoccu]ated particles,

adsorption, Multimolecular adsorptior; Fitm formation, Solid particle -
adsorption). Physical instabilities of ermulsions {creammg, coalescence and
breaking, and phase Imersmn) '

_ sedimentation parameters. Flocculation and controfled strucmre'ﬂﬂcculation :
"Theorics of emulsification and stabilizattion (DLVO Theory, Monomolecular

12 hours |

Rhe ologlcal studies

Newtonian systerms and non-Newtonian systems, Thixotropy —
measurement / Bulges and spurs.-Negative thixotropy, Deternination of

rheological properties (Viscometers / single and multi-point).

8 hours

. 4{ | wf@/@/

- |
v .. 84
e




B.Pharm Syllabus

Viscoelasticity, psycho-theology. Applications of rheology in pharm

Micromeritics
Particle size and size distribution, Particle Shape and Surface area: Methods

significance and methods of enhancement. Advanced flow properties of
powers (Powder flow tester}, -

_ Recommended Redeisuess (Pr eferably laiest editions).
I. Sinko, PJ Martin's Ph: i'z"a.__f:_'ha.-

3] ma Pharmacmrzcaf Sinecus.

eurrca! Do sage Forr:s ana

for determination and sipnificance. Flow preperties of powders: determination,

8 hours

85




o~

W

1.._ 5_0'

. COURSE OBJFCIlVES
The objechves of thlS cours

B.Pharm Syllabus

BP221P " Biochemistry (Practical) Core

51gmﬁcance.

3 Estimate and mtcrpret] jels,

rea, creatmine, urlc acid, and

serum proteins, and correlate re

4 |Demonstrate enzymc—substrate reactions and evaluate the effect of temperature and
substrate concentration on enzymaiic activity,

5  |Analyze, record, and report biochemical results accurately and relate practical

-

findings to theoretical knowledge and clirical application.
(e

86




Detailed Syllabus:

(Mzmmum 12experiments must be performed)
1. Identification tests for proteins {Albumin and Casein).

Starch).

Estimation of bléod glucose
Estimation of total cholcster I¥:

Qualitative andlysis of urine for normal and abnormal constltuents

2. Qualitative analysis of carbohydrates* (Ghucose, Fructose, Lactose, Sucrose, and

Harper 5 Zﬁuqrratcd B:achem ‘

e Press.

6. Freifelder, D. Essenfzaz’ Moiecuiar Biclogy: A Pmcncaf Appmar’h Oxford Umersﬂ:y

vl

Q/ '- . L
\}'_\A-’

——



B.Pharm Syllabus

BP222P IIuman_ﬁnatomy, Physiology and

Cre

hophysiology 11 (Practical)

1.

‘*hangés

Undcrstand co OIdIﬂdted workmg patterns of d1ﬁ‘erent organs ofeach system and
pcrform Cxperiments 1L1d£ed to specia lsenses and nervous system,

b &

88
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BP harm. Syllabus

Detailed Syllabus:

o

(Minimum of 12 experiments must be performed) '
Practical HAPP allows the verification of physiological processes discussed i theory classes through
expermments on living tissues, simudated videos, models, and charts.
. Study of nervous systein using specimens and models,
Study of respiratory system using models.

Demonstranon of genera% HBUIOlOglCal emtlon
Demonstramn of ﬁmctton Of 0 ﬁactoxy 1"1E:r\re :
Exammatlon of dlﬁ'exem-type of taste, o

0 9 o

; _"reﬂex actzvzty DR
.Recordmg ofbody tempefature R L
. Determination of tidal Yolume and Vital \,apac;tv
. Recordmor of body ASS mdev (B\;Il) SRR
: dovi: o5 an:l regnamy diagnoss tesis S I
' “ei};zmtn ‘w‘ghmd asthiy
; through cose ﬁles / case reports

-
-

12

Saunders Phﬂadelp A

4, _Toﬁora G. I, and Crrabowsk!, S. RII':Fr'mc;p?es of Anatomy and Physzoiogy John
Wiley & Sons

5. Brunton, L., Chabner, B., and Knoi]nmme B. Goodman & C‘ﬂmawfs* The
Pharmacological Basis of Therapeutics. McGraw-Hill, New York.

6. Colledge, N, R., Waker, B. R,, and Ralston, S. H. Davidson ks Principles and Practice of
Medicine. Churchill Lvingstone, London.

x




B.Pharm Syllabus

Pharmace atlcal Orgamc Che nhstry
| ractical

BP223P

50

COURSE OBJECT

The objecuves 0 t _

. linsohub le. d

[Understand

derlvatwes -

Interpret and analyze:organic compounds through sybtemauc qualitative analysm to

confirm their chemical nafwe. . :

-3 |Apply crysta!hzatlon techniqiies'to-p Ofganic compéunds eﬂ"ectively _
T 4 :|Analyze experimentally to det&ct elements and fimctional | groups to ldentrfy unknown
organic compounds,
=

90




B.Pharm Sy]]abub

Detailed Syllabus:

(Mmmum 12 axpenments 0 be performed) '
1. Systematic quahtatlve analysis of minimum of five wateins oluble or

a. . Prelimnary tests: Coior odour, Sohlbﬂlt} tests, test for aromatimty, fest tor
. sahwrationunsafuration el : - _
~ b. Detection of elements such as nitrogen, su]p} ¢ haiogens by Lassaigne ’s test

water-immiscible unknown organic compounds from different chemical classes:

91

L
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B.Pharm Syllabus

BP224P

Pharmacognosy and Phytochemis try
> (Prat.tlcal)

‘COURSE OBJE'CH'VES;"

a2




B.Pharm Syllabus

Detailed Syilabus:

(Mzmmum i 2 expemmenrs musr be p?rformed)
1. Chermical tests for identification of Agar, Acacia, Tragacanﬂl, Honey
2. . Chemical tests for identification of Castor oil, Olive oil, Wool fat, Beeswax.
3. Chemical tests for identification of Asatoetida, Catechu, Aloe.
4.~ Transverse section and powder microscopy ofa vinca leaf -
5. Transverse section and powder mi
y b

7

7. Transverse section ard poy
.. Transverse sectlon and po

“11. Isolatlon of Volat:ﬁe oill r
12. Isolauon of caﬂém £

1. Treaqe G E and Ev
Harbome,- I B‘: Phy

.93
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B.Pharm Syllabus

Physical Pharmhce utics (Pfactica]) Core
BP225P

Demonstrate |
surface tens1o'
apparatds.

B v

"~ lexplain their s@nﬁcdnc m forn

Detemme and: interp

Conduct experiments and aﬁatyze el
influence of type and-concentration of uspe _ :Iltb on dispersion

stability. B T | _ -

Evaluate micromeritic and flow properties of powders by determming particle size
distribution, buk density, tapped density, Hausner ratio, Casr’s ndex, angle of
repose, truc density, and porosity, and iterpret the effect of glidants.

Perform and assess experiments on solubility, partition cocflicient, critical solution

temperatire, adsorption studies, and buffer capacity, and apply findings o
formulation decisions.

04




L






B.Pharm Syllabus - . %

Detailed Syﬁahus:

(Mzmmum i 2 experiments must be performed) -
1. Determination of surface tension of given liquids by drop count method and drop

weight raethod. i

Deterrrination of critical micelar concentrarion (CMC) of surfactants:

2,

3. Determination of viscosity of liquids using Ostwald’s viscometer and Brookficld a
viscometer, |

4. Determmaticn of HLB v: Iue of'a SL&'fd\,taI‘it S

5. Caleulation of sotOmic y:'dlﬂéfﬂ"t methads (S diurn ' hlf)ud ' Equivalent Method).

6. Determmation 0”'_ _ ____.and pamr‘e sie A oS _\}rmg method.

7. Deternwnation of pamc]e size'and particle size’ distribt on me‘J microscopic method.

8. Df,,temmma of aemmps and derived _pF*tea of pow ders (bulk density, tapped

\f

denstty, Hausner ratio; Carr’ s Corrga

__ mdcx}, e denmty, and porosffy
9. Determmt;on of angle of repose atid-infites

we of -ghddnts, on angle of repose

Nate!

Compare.the vameq of 1
p0551ble :

1. Swmko, P. 1. MartmsPhyszca: Pharmac_y’ azza' P:’wr«maceuncal Sciences. L]ppm\,oit
Williams & Wilkins. - - |

Aulton, M. E. and Taylor, K. M. G. Auftons Pharmaceurzcs The De,szgn and . L

Manufacture of Medicines. Elsevier. '

3. Lachman, L., Lieberman, H. A. and Kanig, J. L The Theory and Pmcrzce of]ndusfrraf
Pharmacy. CBS Publishers & Distributors. o

4. Alen, L. V,, Popovich, N. G. and Ansel, H. C. Ansels Pharmaceutical Dosage Forms
and Drug Delivery Systems. Lippicott Willams & Wilkins. |

5. Cooper, S. I. and Gum, C. Cooper and Gunn's Tutorial Pharmacy. CBS Pub]]bhbl’b & i
Distributors. ur '

o T o
&\N QQ& @/f/ % 95 t
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B.Pharm Sylabus

"~ BPI26P SEC1

Communication Skill

BP226P SEC2

Mental Well-Bemg, Stress & Confliet Management

BP226P SEC3

Fundamentals of Computer Operations

96










B.Pharm Syllabus

Semester 111

: Introduction to Machine Learping in
BP3IST Phannaceutical Sciences {Theory) 2 2
BP316T
BP317T
BP31ST
BP3IOT | O
BP320T
BP3UT
BP322T -
BP323P ._
BP324P |
BP325P
BP326P UL
ABCT Nutraceuticals and F m.lctmna_i. Foods ~
BP326P [BP326P | ‘ " > o
ARC* ARC2 Food Analysis | 2 1 )
é,/ BP326P o
AEC3 Yoga and Life Sciences
Total : 32 25
* Only 1 elective course shall be sefected ' ' .
The sylabi for elective subjects are given In fie appendix - % {'z{//p(
| 7y v o 97

N
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B.Pharm Syllabus

BP315T -

Introduction to Machine Learning in
Pharmaceutical Sciences (Theory)

Core

COURSE OBJECTIVES

inchuding types of

Apply regression rmde"j _
performance metrics. S

eﬁtjéal-datzté and mté_rprct model output.é and -

Analyze classification models-for predlcnng cateoorlcal clinieal outcomes using cvahlatmn
measures such as accuracy, bensﬂmty, and ROC-AUC.

4 - Interpret tree-based and ensemble learning models for decmon—makmg n phanmceuhcal
and healthcare applications. :

. |Utilize unsupervised learning techniques such as chustering to identify patterns in healthcare
and pharmaceutical datasets.




B.Pharm Syllabud -

.  Detailed Syllabus:-

¥oundations of Machine Learning
Definttion and scope of Artificial I‘ltelhgpnce Machine Leammg, and
Data Science
o Types of machine learning: supervised, unsupervised, and

- remforcement fearning :
Featires and labels, Taming

a data: dnd testing data
o P

6 I-Io.urs |

de]mg for contmuous

Lmear ICQ;TCSD]Q!]
Moce coeﬁic&:n'

utputs, and apphcanans

i

'0-90

® -] ,oglsm regression - - ' S
Probability cutput and threshold selu,t}on
Confision matrix
Accuracy, sensitivity, specificity, precision, recall
Intuitive understanding of ROC curve and AUC, and
. k-Nearest Neighbors -
® Demonstration of predictive mode]mg using phamlaceulmal and
clincal exanples such as predicting adverse drug
reactions, disease risk prediction, binary therapeutic outcome

modeling. IR

6 Hows

o~

fue

95
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B.Pharm Syllabus

Tree-Based Models & Ensemble Leaming

Overview of the following ML medels with emphasis on intuitive and
conteptual understanding,

e Decision Trees (structure and splitting criteria), mterpretatlon of
decision paths and feature importance _ 6 hours
Random Forest, overview of ensemble concept

v

¢ Advantages and limitations of tree-based models
e - Demonstration of these 15
apphcahons such

pham;aceuncal and chrical

#hing in Health

o

i " " 3. Brown, N. Art;'ficz_al al' Socigty of Chemistry.

4, Waltérs 8. J., Campbell, M. JandMachJIgDM'edzcal Statistics: A Textbook for
the Health SL iences. W]ley-Blackwell

5. Géron, A. Hands-On Machine Learning with Sczkzr-Leam Keras and Tensoer’ow_
O’Reilly Media.

“‘.\kj

100
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BP316T ‘Environmental Sciences {Theory) = Core

L

4 Analyze the environmental risks pose_ by

forms. =~

euﬂcai manutan.nn mg, APIS and dosaoe'-

- |pharmaceutical mdustry

5 Recognize the Importance of bustdmablhty and green pharmacv practices in the

161

B.Pharm Sy]iabus




B.Pharm Syllabus

Detailed Syllabus:

Environme intal Pellution _
« Definition, scope, and importance of environmental studies
« Types, causes, effects, and controlmeaswes of Aw, water, soil,
' noise, and nuclear pollution
o Solid waste and hazardous waste management in pharmaceuticals
+ Rok of pharmacists in conservation and sustainable use of
résources : s

3 Hours

3 Houwrs

Tlovirs

“ .| -3 Houws,

b

: e National (Jrcc T4
‘V. SPCB) a3
_ - »| o Government II]]J.lallVeS -
- " & Swachh Bharat Abhlyan _
o River rejuvenation program Namarm Gange Programme
o Jal Jeevan Mission
o [SO-14000

3. Hours

Recommended References (Preferably latest editions):

1. Bharucha, E. Environmental Studies. University Grants Commission, New Delhi
- 2. Rajagopalan, R, Environmental Studies. Oxford Universtty Press.
3. Joseph, B. Environmental Studies. Tata McGraW Hill

o \Wff/g( / L

s
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B.Pharm Syllabus

- | Ethics and Universal Human  Core ~
BP317T ' Values {Theory)

and prosp en‘rv thm
Distinguish between the need

betwéen them .
4 ‘|Apply values such as respect, aﬁecnon, kmdness gratltude and love to maintain harmorly

m family and soc1oty
5 Interpret the concept of harmony in nature and holstic emstence recognizing the four C

orders of nature and the comprehensive human goal,

1 ™
L - -

Detéiled_ Syliabus:

Introduciion to Value Educatiocn :
1. Concept, definition, and need for value education. | 3 Hours
2. Content and process of value education. ' . :
3. Application of humak values in everyday hfc, o A1, ¥ o Cod

Vv Wats.

}%
s




B.Pharm Syllabus &

Im

Self-Exploration and Human Aspirations

1. Self-exploration as a means of value education.
2. Development of positive atiiude” and self-confidence.
3. Right understanding of happiness and prosperity.

3 Hours

I

Harmony in the Human Being

1. Human being as more than just the physical body.
2. Harmony between the Self (‘T") and the Body.

3. Understanding the coexistence of the Self and the Body.

3 Hours

Harmony in the Individual and Society

1. Understanding the need 0

eds of the Body.

role __vaalues

3 Hours

3 Hours

104




B.Pharm Syﬁa bus

BP323T General Pharmacology (Theory) - Core - _ '
& . 30 e 45 -
COURSE OBJECTIVE .
“The c;bje&;tjves of thlscours
1.
2. Iniroducmg the co_
Lmdr‘rstand the*""" : o
jl.-. -‘.
L
evaluation of new drug candjdates"' : : : _
4 [Assess the ethizal and sclentzﬁc pr mcjpies miden}mg drug safcty, efﬁcaf,y, and toxicity
testing ~ ' »
5 |Appraise the recent trends in pharmat;o]o gy _
—_
o
105 .



B.Pharm Syliabus

Detailed Syllabus:

—_——

| In.trod.uct\i.(.).n to .Pharmécology
2

Definition, historical perspectives, branches of pharmacology and
their scope, drug, maturz and sources of drugs, International
Classification of Diseases (ICD) and International Non-proprietary

~ Names (INN) for drags

Concept of generic medicires, essenhal drugs and rational drug usc
(RO}, Indian Governime Jmtla promote these concepts,
Routeq of drug ad with - ther .advantages and

08 Hours

| 07 Hours

U

F::u.tozs modlfying 118

idiosynerasy, drug tolerance, di

effect of drugs (Additive eﬁ‘ect & Symrg)sm)

Adverse drug reactions (ADR).and types of ADRs. -

Drug .interaction, types, pharmacokinetic and pharmacodynamic
drug-drug nteractions. s '

1 [:}'-,Hours

a)

b)

Overview of drug discovery and evaluation of new drug

Briel discussion on drug discovery and preclmcal evaiua‘fjgn of new
drugs.

Human relevant screening tec}gquues Reconstructed human epidennis,

organ-on- Chip model, skin Iritancy test by rec,onstmctcd corneal
epithelum, skin coxrosmty tebtm,,, by Drrcct

12 Hours

e & S




Peptide Reactivity Assay.

¢) Adventages and disadvantages of in vitro and in silico Pharmacological
scréening and evaluation

Reeent trends in pharmacology

a)  Chronopharmacology: Introduction. biological clock, types of rhythms,
hormones, diseases and drugs affected by circadian rhythm
Introduction to .chrono kinetics and mportance of chronotherapelmc
and furure scope.

b) Introduction, ' general principles,” applications and scope of

" Pharmacogenomics, Gene therapy, Biosimilars and Precision medicine.

Toxicology R :
- a) Introduction to toxicology and its branches.
Classification 6f poisons based on actions and lethal
doscs, types. of antidotes. '
. b) General principles of treatment of acute poisoning melude
- heavy metal poisoning. Management of poisoning, |
¢} Defintion and basic knowledge of prechm:al toxicity-| 8 Hours
testmg—amitc toxicity, sub-acute toXicity, combined chronic |- 3
_ and carcinogenicity testing as per OECD norms. -,
~ d) Basic understanding “of principles of genotomcrry and .
. teratogenicity as per OECD guidelines. -
- ¢) Detinition and concepts of safety pharmd{,ology as per ICIT | -
and OECD ouidelnes. ;

o Re commended Re fe rences. (Preferably lafest edxtwns)

e

2.

Brunton, L., Hlial-Dandaf"R and Ixnomnam B. Goodman dnd Gilman The T
Pharmucoiogzcac' Basis of Therapeutics, McGraw-Hill Education -

Rang, H. P, Dak, M- M., Ritter, J. M. FIOWeI,R J. andHenderson, G. Rang and
Dale’s Pharmac,ozfogv Elsewe? L

Katzang, B. G. and Trevor, A. J. Basic and Clinical Pr‘zannawn‘og} MLGMW-HL&
Education, = - .=

Whalen, K. and kae], R. szpmcotr 5 ths*rrated Reviews: Pharmacology Wolters
Khuwer

Tripathi, K. D. Essenrzafs of Med:ca[ Phamiacology Javpcc Brmhere, Medical ™
Pubhshers

,?;'

S



B.Pharm Syllabus

i

BP3197T Heterocyclic Compounds and Stereo

Chemistry (Theory)

Classify, name, and mterp fthe struc:

Describe and analyze the synthesis, chemiical behawour and appﬁeahom of heterocychc and )
polynuclear hydrocarbon compounds.

108




I

B.Pharm Syllabus -

Detailed Syllabus:

Chemistry of Carboxylic acids, Phenols, Amines and Polynuclear
Aromatic hydrocarbons

1. Aliphatic and aromatic carboxylic acids

e Methods to preparc carboxylic acids (Oxidation of alcohols,

carbonation of Grignard reagent, Kobe-Schmidt reaction)

ccarboxylahon © and

® ’Study of acidity of carboxyhc amds dﬂd effect of substituents on acidity -
cofl tic acids [Mechanism of

15 Hours

-

Optical isomerism -

examples

- Definttion with examples for opncal activity; origin of chirality, elements of
symmetry,  chal apd  achiral | molecules,  enantiomerisi,
diastereoisomerism and meso compounds
Study of configuration including D & L system, sequence rules, R & S
system. Medicinal importance of optical isomers with examples

Racernic mixiure and Yesolution of racesriic mixtires

Definition of stereoisomerism and _types of Stcrcmsomerlsm with

7 Hours

B.Pharm Syllabus




Geometrical isomerism

e s Nomenclature of geometrical isomers (Cis & Trans, E & Z, Syn & Anil
system) :

m | Conformational isomerism and #s analysis in ethane, butane and
cyclohexane

s Stereo isomerism in blphenyl compounds {Atropisomerism) and
conditions for optical activity in biphenyl compounds

6 Hours

Chemistry of five membered heterocyéles

o TUPAC nomenclature and classification of heterocyclic compounds as
per the Hansch- Widman system

e Relative aromaticity and feactivity of pyrrole, furan and thiophene

i@ Study of synthesis of pymol (Paal — Knorr synthesis), firan

v (Feist-Bénary reaction), thiophene (Hmsberg synthesis) and Mechanism 10 Hours

of Electrophilic substitution reactions of pyrrole, furan and thiophene

: o Medicital uses. of drugs containing pyrrole (Ethosuximide, procycliding), -

L : - furan (Furosemide, Nitrofivazone) and thicphene (Cephaloridine,

' - Clopidogrel] - oL

: |IChe mlstry of other heterocvcles

o Study of nomenclture of fised heterocyclic compounds, synthesm for
 pyrazole (Knorr synthesis), imidazole (Debus-Radziszewski reaction),
pyridine (The Hantzsch synthesis), qumohne (The Skraup synthesis) and
Electrophilic aromatic, substitation reactions of pyrazole and mdazole -
: _ e Chemical . structures of Tndole, “pyrimidine, benzimidazole, purine,
R . . azZepine, pyrazole oxazole, Phenothiazine, benzotriazole, qumoxahne

P ' o @aicity of rmldazoie pyrldme and qwnolone i -

Ty ole Medicinal uses of any two drugs containing pyrazole (Slldcnaﬁl,* 07 Hours| -
..+ i = 1 .Celecoxhb), imidazole (Melyonidazole, Pilocarping), pyridine (Isoniazid, '
- Chlorpheniramine), quinolne (Chloroquine, Ciprofloxacin), -indole
- _ (Indomethacin, Reserpine), benzimidazole (A]bendazole Mcbendazole)
- pyrimiding (Fluorourdcﬂ_ Sulphadiazine), purine (Mercaptopurme
: Thloguanmc) azepme (szspam, Loxapine) heterocycles '

L R - ——
T - el RecommendetfReferences (Prefemblylatest edzzmm) L
S L FmarI L. Or;gamc Chemistr, Vol. 1. Pearson Education. - _ )
N\ " 2. Finar, L. L. Organic Chemistry: Stereochemmrry and Natural Producrs Vol 2
- | PearsorrEducation. - : -
T e S0 3.0 SmithM. B. and March, I. March s Advanced Orgamc, Ckemza!ry Reactions,
- ) Mechanisms and Struciure. Wiky.

4. Bahl B. S. and Bahl, A. Textbook of Organic Chemistry. S. Chand.

. ~ . | 5. Nadendla, R. R, Pharmaceutical Organic Chemistry: Heterocyclic and Natural
Products. Vallabh Prakashan.

! ' 6. Gilchrist, T. .. Heterocyelic Chemistry. Prentice Hall

7. Eliel, E. L. and Wilen, S. H. Stereochemistry of Organic Compounds. Wilky.
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BP320T Plarmacentical Dosage Forms 1 (Theory) Core

COURSE OBJECTIVES:

F“» objectives of this: L,ours,e

atals of desage har"r deelOpr}i hil ij‘[udingp g i(}I'i’I]J.ZLHO 1
it ompdlibﬂl}g ami ‘Ia:rﬂm:wnmderavons _as _pei 1L --gmuvﬁm

1. Undezstagdf {heﬁm
studies, drug-excipi

solid dobage Iorm (

2 |Apply forsailation an
-tablets, m"‘h;dmb
defects, - -

- |powders, gramules, hawd Lapquleq and soft gelatin capsules using appropiiate smterials,
equipment, and quality control procedures. '

4. |Design and evsiiate modified-release solid aosag\, forms by selecting surable
- |polymers and mechanisms to achieve sustained and controlled drug release.
5 |Analyze various microencapsulation methods, select suitable techniques for specific

drug-delivery needs, and evaluate microcapsules based on physicochemical and

performance parameters.
S

8-

Ry

)




B.Pharm Syllabus

Detailed Syllabus:

Fandamentals of Dosage Form Development: _
Pre-fornmlation studies: concept, need, and parameters icluding
solubility, pKa, physical nature (amorphous and crystalline),
polvmorphism, particle size and shape, and powder flow parameters

- IDrug-excipient compatibility studics.

Packaging sclection for various dosage forms. Drug
product and contamer-closiir
Introduction to stabifity guidelines o

QL.

07 Hours

Compre s':s'éd_So' ids:
Tablets: -, .
Excmtcnts (nolcs and examg

12 Hours

_mar[ufactmng method‘; (rotary di

Soft gelatm capsulcs shcﬂ COTPO

12 Hours|

iy

Modified-Release Solids:
Typeb of tablets: sustained-rc
Concept, need, advantages, and disd antagus > o
Formulation design and drug-release mechanisms.

Polymers used for sustained and controlled release

Evalation of modifisd-release dosage fortms

107 Hoﬁrs

’\’Ilcmencaps ulation:

Concept, need, advamntages, and dzﬁ,advantdgeb

Mecthods of microencapsulation: spray drying, spray congealing, extrusion and
spheronssation, fhidized bed coatmg, and phase-separation coacervation.
Evaluation of microcapsules.

(7 Hours

T ?év_,j\
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1.

2.

Recommended References (Preferably latest editions):

Allen, L. V., Popovich, N. G. and Ansel, H. C. Amet‘s Pharmaceutical Dosage
Forms and Drug Delivery Systems. Lippiicott Williams & Wilkins.

Aukon, M. E. and Taylor, K. M. G. Aultons Pkarmaceuncs The Design and
Manufacture of Medicines. Elsevier.

. Lachman, L., Licberman, H. A. and Kanig, J. L. The Theory and Practice of

Industrial Pharmacy .CBS Publishers & Distributors.
Troy, D. B. and Bermger P. Remington: The bczence and Pracz‘zce of Pharrracy
Pharmaceutical Press.

‘Robinson, J. R, and Lee, V. H. L. Contmf!ed Dmg Defwery Fundamenm!v and
Appfzcatwns CRC Press. : .

tical Sciences. Lippincott

113




o~

Eany

.

£
i

~

B.Pharm Syllabus °

Pharmagéutical Engineering  Core .
(Theory) .

BP321T

COURSE OBJECTIVES::

. The objectives of this course are 10

1. Provide findamental kiiowledge
operatlonb mvolved iny hd‘

A
-

Htiﬁty

5 i of various
- pharmaceutlcal engmecrmg eqmp _
3 Corpare artl evaluate different thermal processes such as drymg, ev apdration,
distillation, and heat transfer based on operational efficiency.
A Apply principles of safe and efficient maferial handling and understand the impact of
corrosion and waste management in pharmaceutical industries. :
s Fxamine the relevance of contemporary technological trends such as PAT and automahon

for enhancing pharmaceutical manuficturing processes.

10

A —
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Detailed Syllabus:

Unit ope ratmhs éssoaate(i wlth sdhds_
Principle, construction, working, advantages and disadvantages and

I |Pharmaceutical applications of size reduction, size separation and mjxmg 12 Howrs
equment
{Unit operations associated'with'liquids _
11 [Principle, construchon_, Vvorknlg,-adf '-'-andidlsad antageﬂs and 12 Hours

12 Hours|

chkey, A I Pharmacemtcal Process E’ng’meermg C RC Press.

“Cok, G. C. Pharmaceutical Facilities: Design, Layout§ and Vafzdat;zon CRC

Press.

Bertch, F. J. Fundamenz‘afv of Modern Pharmaceuncaf Process Engmeermg

Academic Press.

Chase, A. G. Environmental xwanagement in the Pharmaceuncal Indmtry

Springer.

Buon, G. Pharmaceutical Production Facilities: Design and Applications. CRC

Press.
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BP322T

COURSE OBJECTIVES:

1-.

[
;.251 B
T
=
ey

pharmac cutll, al pro ducts
Proﬂde knowledge Goo

Describe microbial spoilage r_hec
 |preservatives.
Compare various stcnhzatlon methods dIld assess thelr effectivencss’ and Vahdatlor

5 parameters and perform microbial limit and sterility tests m compliance with pharmacopeia

M Y T
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Detailed Syllabus:

Introductlon and role of mlcroorgamsms in pharmaceutical

industry

o Fundamentals of microbiology; Microorganisms  and
I_IlCdlCIileb Introduction to  various microorgansims,

- Microbial  cultivation, isolation and  crumeration.
Phammaceutical importance of microorganisis.

e Introduction to Mlcr Compound and Electron
Microscope)

» Identificatio

biues (siple,
ccherical tests - =

MV, -
: .Ant’blot:cs

09 Hours

' 09 Hours

(9 Hours

: methods of _.
technologies, ¢ _ ﬂtenlizauan
v Vaﬁdaﬁon of  sterilization procedures and Sterility 09 Hours b

mdicators,

e  Sterility assurance, Bioburden deterniination, Modelling in
predicting microbial growth and death, Test for-
bacteriostatic, bactericidal activity :

Microbiological quality control

» Microbial kmit tests and Microbial assay (antibiotics, vitamins and amino
acids)
V| e Sterility testing of products according te IP, BP and USP 09 Hours

o Mcthods for monitoring Water and Arr Quality

In vifro cell cudtures, general procedure for cell culfure, Application of ce]i
culmreg\m pharmaceutical industry and rcacdrch ' .

=y w«a}w’/ fre

FLAF e



B.Pharm Syllabusg

A. Waites, M. J,, Morgan, N. L., Rockey, J, S. and Higton, G. Industrial Microbiology:

Recommended References (Preferably latest editions):

) Pelczar M. J., Chan, E. C. S. and Krieg, N. R. Microbiology: Conceprs and -
Applications. McGraw-HilL

. Prescott, L. M., Harley, J. P. and Klein, D. A. Microbiology. McGraw-Hill

. Hugo, W. B. and Russel, A. D. Pharmaceutical Microbiology. Blackwell Science.

An Intmducrzon Blackwell Smence

. Denyer, S. P, Hodges, N. A. andGom)an, S-P. Hugo and Russell s Pharmaceutical
Mzcrobzology Wiley-Blackwell . _
. Atlas, R.M. Handbook of Microbiological Media. CRC Prcss _ =
. Sandle, T. Pharmaceutical Mscmbzofogy'E srsenrzais for Qua!zryAssumnce and
Quahry Control. Elscvier. - -
. Sutton, S. V. W. M;crobwlogy Pharmac' igturing. PDA/DHI
' 'Pub]ls‘mng o ' :
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General Pharmacolbgy (Practical) Core

The obieciives oftiﬁs ¢

IHUCI”.:» el \.l l.u.r ! ‘
Develo*a Krnow ied gean
'anﬂnal care aj 1(1 L use,

3118 to preurt r*limral abltcnm::b

4. Develop skills for docie tatlem iatd gouu ctmn and 1ep0rt prcparauon of expenmental
pharmacological tvestigations.” .

5 - |Understand the inportance owhamﬂcoiogy i dmu usvelop‘n(,n! ‘&rtﬂlbdlrbnt'dl'th c:f'd o

dppilcatlon in medical practice
\ ‘Ny’
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Detailed Syltabus:

sl

1.

s

(Minimum 12 experiments must be pefjfb;;izd)

. To study concept of 6Rs along

~and audlowsual a1ds
o study nrportant a

16.
7.
18.

To describe-the contributions of renowned pharmacologists and their discoveries
based on pharmacological experiments {Any 5 Noble Laureates whose research
confributed to the development of Pharmacology).

“To study various laboratory safety precautions *hazards, personal hygiene, commm)}v

 used tools, devices and instruments n experimental pharmacology:

To study common experimental animals: nchidin transgemc animals along with their
applications i the pharmacological expe 1ug discovery paradigm.
sexperimentation on

Vd; C.it, AUC _
To estimate’ LDsa
experimentation (as p'er
Software based quantifi -
Software based prediction of terdtogemclry :

Use-of UV- Spectrophotometer for studying Grug-protein mteral,tlons

*PCI recommended Sofrware 5 shall be used for performmg experiments.

omal aberratioﬁ fest

Recommended References (Preferably latest editibns)'

L. Ghosh, M. N. Fundamentals of Expenmentaf Phannacology Hilton & Company,

Kolkata.

N By Yy




B.Pharm Syllabus

: VogéL H. G. Drug Discovery and Evahiation: Pharmacological Assays. Springer.

. IIoﬁ‘nann, F. B. Handbook of Experimental Pharmacology (HEP Senes) Sprmger
Nature. _

. Organisation for Economic Co-operation and Development. OECD Guidelines for the
Testing of Chemicals.

- Intematlonal Council for Harmonisation. /(. H Guideline S7A: Safety Pha:macology

" Studdies for Hum an Pharmaceurzcafs

. International Council for Harmonisatioti TCH Grideline S7B: Nonclinical Evaluation of
the Potential for-Delayed tion,

) i
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Heterocyclic Compounds and Stf:reo Core

Chemistry {Practical)

(Minimum 12 experiments must be performed)
1. Prepare, purify and characterize melting pont, recrystallization following organic compounds
(Minirum of 04 aromatic and any two heterocyclic compounds with different chemical
reactions)
a. Benzaniide/phenyl benzoate/acetarilide from aniline/ phenol by acetylation/acylation
reaction. -
. b, 2,4,6-Tribromo antline from am]mefpam brome acetanilide from Acetanilide by halogenation
(Brommnation) reaction.
¢. S-Nitro salicylic acid fr o m salicylic acid / meta di-niro benzene from nitro benzene by
nitration reaction. :

Benzmc acid/ Salicylic acid from alkyl benzoate/ alkyl sah(:\elate by hydrolysis .

M ey oy T




B Pharm Syllabus i

reaction,

1-Phenyl-azo-2-napthol from aniline by diazotization and couphng reactions.
Synthesis 0of2,4,6- trinitrophencl by nitration reaction
Synthesis of 3,5-dimethyl pyrazole from acetylacetone.
Synthesis ofbenzjmidazole from ortho phenylene diamme
Preparation of benzophenone oxime.
2. Qualitative analysis of binary mixture of organk compounds (any two) (Amd + Neutral and
Base + Neutral).
3. To draw and visualize 3D structures, calculatc molecular pmpert1es and to draw Chemical
" reactions using software tools

P o

Recommended References

rsof Edﬁcaﬁon.
Iborataory
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RP325P Pharmaceutical Dpsage Forms |
| (Practical)

COURSE OBJECTIVES

Provide unders’i&ndmg on preforﬁiiﬂa !
drugs, cxcrplents and dosacre forms
Provide understan

devclopment

' formu]atlon and coatmg techmques

stability and quality.

5 - |[Evalate pharmaceutical packaging materials and wunderstand thczr role in ensuring product

Detailed Syllabus:

(Minimum 12 experimenrs must be performed)

Preformu ation study of any drug/excipient 45 per pharmacopoeia.
‘Evaluation of powder flow properties for tablet blends.

Evahation of effect of lubricating agents on powder flow properties.
Preparation and evaluation of tablets by diject compreqsmn g

bl S

\

Ao

=

S (R e A
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At

—— O 50

Preparation and evaluation of tablets by dry granulation.

Preparation and evaluation of tablets by wet granulation.

Quality control of marketed tablets (IR, coated, enteric-coated).

Preparation and evaluation of coated tablets.

Comparison of dissolution profiles of marketed preparations.

0. Preparation and evaluation of hard-/non-gelatin capsules (fill weight, disintegration).

1. Virtual demonstration; hard-gelatin shell and soft-gel manuiacmrmg {(with overview of
asepiic line/isolator).

2. BEvalation of packagmg materials: g imary and sa:uonaa:rmemarv

3. Preparation and evaiuation of sustaincd- pelease tablets.

4. I'feparation and evd]udtlon of _en:erv coatcn L ’c]etb

L

7P5zrnsacy (“ B'S Pizb
Loy, D. B and Rering
_ PhamﬂceLchaIEresa :
(“foqon M. Ph
R(lbmson,J R i

125
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B.Pharm Syllabus

Couse Tt

BP326P AECT

Nutraceuticals and Fﬁﬁctional Foods

BP326P AEC2

Food Analysis

BP326P AEC3

Elective

Yoga and Life Sciences

126
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BP415T

Semester IV

ae

Herbal Drug
Technology (Theory)

" B.Pharm Syllabus

BP416T

Medicinal Chemistry

BP417T

Bpazap

BP4251
. Total 28 23'
N QQL/ e M

127
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BP415T Herbal Drug Technology (Theory) =~ Core

pvaccines.
" [Summarize the mﬂcepﬁ of. standard

2 el A

~_Hormulations and cosmétics - -
.3 |Apply analytical methods for quality corirol preparations. _

4 |Analyze herb-drug/food intcractions and the'r clidcal Significance.

5 Interpret national regulatory prowswns and global standards related to herbal drug -

development.

T S—
\%/LZ(/W e

128
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Detailed Syllabus:

LY

Plant Tissue Culture and Standardized Extmc.ts _
Plant tissue culture as an alternative source of medicine:

s Historical development
o Types of cultures
s Nuirtional requirements -
. allus and. suspension culure
. ___f‘ormatxon b10transfbmlat10n,
Infrod_uc
. @
kY

. 10 Hours.

I

ranoformulations L. e
Cormposition, preparation; characterizaiion using -
standardized extracts and bloactwes

Herbal cosmetics:
&

Sources and desm iption of raw materials of herbal oTigin as active
agents in skincare, har cate, and oral hygiene products

Applications in skincare, hair care, and oral hygiene proaucts
such as:

o Sunscreen-lotion/gel -

o Hair o1, shampoo, herbal dye

o Herbal mouthwash, chewing gums, candies, gqrgles
Face serums and herbal face packs

Exc;pljgt/s of Natural erigin

lorants, sweetenggs, binders, diluents

10 Hours:

V .%%M—xv %
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» Viscosity builders, disintegrants
¢ Flavors and perfumes
» Protective agents, waxes, bleaching agents and antioxidants

Quality Control and Standardisation of Herbal Mecdicines:

» WHO, AYUSH, and EU guidelines on quahty contro], stability, and
sheIthe studies of herhal medicines

*  Approaches for standardisation and quality control ofbotanicals and
forrulations

. m | . Testing methods and Iegulatow considerations ) 7 Hours -

¢ Role of DNA fingerprint and o’ F‘C‘,,Jal markers such as rbclL,
mati<, and SCAR ; g 2

10 Hours |

d).Schedule T~ GMP're
) 'Qc%fdu]e E1 - Poisonous driigs AYUSH

-~ Drugs and Cosmetics Act -- Regui tory provisions relevant (o -
herbal/ASU medicines, procedures for registration, trade, and export

g2 Concept of Phytopharmaceuticals and Ayush Aaharain.
bndglng Indian traditional kniowledge with nxidern science.

| 8 Hours

Recommended References (Preferably latest editions):
L.

Waldesch, F, G. Herbal Medicinal Products. CRC Press.
Indian Herbal Pharmacopoeia. Tndian Drug Manufacturers’ Association.

World Health Organization. Guidelines on Good A gnculturai and Collection Practices _
(GACP} for Medicinal Plants.

Drugs and Cosmetics Act and Rue’es (India). Govemment of Indla

Y
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BP416T Medicinal Chemistry (Theory) Core

75

COURSE OBJECTIVES:

The objectives of this"ccurggr re

Categori'ie-""'
QUICOTIE

Lat

Asn

beta- b]ockcrs ocal anest? ctics thiél- cs'.NSAII.)s) to optumme drug d651gn

Qutline the synthetic routes gf belected dmgs 1de11+1f‘3nr 1g key ntermediates and reactlmzs
mvolved in their preparation. -

Correlate the chemical structure of drugs with thetr therapeutic uses and potential adverse
effects. Apply the knowledge of medicinal chernistry principles to understand and

potentially contribute fo the drug discovery and development process.

/Vf L




b B.Pharm Syllabus

Detailed Syllabus:

- \gw,;\w

Classification, Structure, uses of drugs mentioned i the course, Structurs
activity relationship of sclective class of drugs as specified in the course and
Smthesm of selected dru.gs as superscripted (*)

Study of the development of the followmng classes of drugs, Chemical

Fundamentals of Medlcmal Che mlstry

7 hours

-

- Tropzcamtde
Dicyclomiric
Orphenadrine, Biperid YC
Elhoprop@zme SAR of chol]nerglc ‘blockers:

5. Local anesthetic agents: Cocaine, Hexylcame Meprylcame

- Cyclomethycaine, Piperocaine. Benzocaine, Butarben, Procaine*,
Butacaine, Propoxycaine, Tetracaine, Benoxinate, Lignocaine,
Mepivacaine, Priocaine, -Etidocaine, Phenacaine, Diperodon,
Dibucaine.* SAR of Local anesthetics.

1 15 hours

tidihexethyl, Isopropamlde, i

1 11

Drugs Acting on the Cardiovascular System
1. Anti-anginals: Amyl nitrite, Nitroglycerin, Pentaerythritol, Isosorbids

Nifedipine, Amlodipine, Felodipine, Nicardipine, Nimodipine.

09 hours | ..

- dinitrite®, Dipyridamole, Verapamil, Bepridil hydrochloride, Diltiazer]

132
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2. Anti-hypertensives: Timolol, Captopri, Lisinopril, Enalapril]
Benazepri, Quinapril, Methyidopate,* Clonidme, Guanethidine
(Guanabenz, Sodium nitroprusside, D]aZDdee Mmomdﬂ Reserpine
Hydralazine.

3. Drugs to treat Congestive Heart Failure (CI—[F): Digoxin,
Digitoxin, Nesiritide, Bosentan, Tezosentan.

4. Anti-arrhythmics (Class -IV): Quindine sulphate, Procamamlde
Dsopyramide*,  Phenytoin,” Lidocaine, Tocainide, Mexiletine] -
Lorcaimde. Amiodarone, Sotalol, | -

v .

N Urugs acting en biood and Renal System

L Antﬂn}perhpldelmc Fenofibrate*,. h

~ Lovastatin

" .| 06 hows|

;_n

I\)

IS

. Abraham, D. J. and Griffin, J. L. Bmger 5 Medzcmai Chemastry and Drug

. Patrick, G. L. An Introduction to Medicinal Chemistry. Oxford Umver%rty Press

Chemwmf Llppmcott“Wﬂhams&W' hs, ' R
> *Beale, J.-M., Thomas, 1. T and Duckett, M. H. Wilson amtl Gisviold s Taxtbook of
Orgamc Medicinal and Pharmaceutical Chemistry, Lippincott Williams & Wilkins.

Dis covery. Wiley.

Lednicer, D. The Organic Chemistry of Drug Synthesis. Wikey.

Fumiss, B. S., Hannaford, A. 1., Smith, P. W, G, and Tatchell, A. R, Vogels
Textbook of Pmcr;caf Orgamc Chemistry. Pearson Education.

Brunton, L., Hilal-Dandan, R. and Knolimamn, B. Goodman and Gilman'’s The
Pharm aco!o gical Basis of Therapeutics. McGraw-Hill Education.
Williams, D. A. Foye’s Principles of Medicinal Chemistry. prpmcol’r Wﬂhams &

Wikins. \ "

=y
1‘ “

o

o
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2. Anti-hypertensives: Timolol, Captopril, Lisifiopril, Enalapril
Benazepril, Quinapril, Methyldopate,* Clonidine, Guanethidine]
Guanabenz, Sodium nitroprusside, Diazoxide, Minoxidil)
Reserpine, Hydralazine. -

3. . Drugs to treat Congestive Heart Failure (CHF) Digoxin|
Digitoxin, Nesiritide, Bosentan, Tezosentan.

4, Anti-arrbythmics (Class I-IV}): Qumldmc .sulphatc
Procainamide, Disopyramide®, Phenytoin, Lidocaine, Tocamldc :

» = Mexiletine, Lorcalnlde Amiodarone, Solalol . -

v

Drugs acting on blood and Renal Svstem

nofibrate®, - Lovastatinf

Age)

1. Antihyperlipidem
Cholesteranm}

06 hoﬁrs

Recommen ded Refe Ty Iatest editions):
1. Eemke, T.L., Wiltiams, D. A. and Roche, V. F. Foye Prmczpz'es ofMedmmaI
= Chemssﬂy Llppmcoﬁ Williams & Wilkins. -
2. Beale, J. M., Thomas, J. T. and Duckett, M. H. Wilson and Grs*vofds?“exrbookoj
- Organic Med;cmai and. Pharmaceuncai Chemistry. Llppmcott Williams &
- Wilkins,
3. Abraham, D. . and Grlfﬁn J. L. Burger 5 Medicinal Chemzst?y and Drug
Discovery. Wiley.
4. Patrick, G. L. An Introduction to Medicinal Chemistry. Oxford University Press.

. Lednicer, D. The Organic Chemmry of Drug Synthesis. Wilcy.
. Furniss, B. S., Hannaford, A. I., Smith, P. W. G. and Tatchell, A. R. I/bgeie

. Brunton, L., Hilal-Dandan, R. and Knollmann, B. Goodman and Gilman’s The

. Williams, D. A. Foye’s Principles of Medicmal Chemistry. Llppmoott Wllllams &

Texfbook of Pract:cal Orgamc Chem:stry Pearson Education.

Pharmacolo gical Basis of Therapeutzcs MeGraw-Hill Education.

Wilkins.
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Pharmaceutical

BP417T ) : Core : .
: Bmte_chnology y Ty
(Theory) ' -

L
T ¥
Apply genetic recombinai
biOpharihaceuticais- suc sulin, .ihterfcrjon y_accmcs. S i
377 Descrlbe microbial hlotransfnrmatlon and analyze fermentatlon proccsses used in Vi
- 7 |pharmaceutical industries. e ; e &
1 Assess the role of bioinformatics and astificial mtelligence in the Human Genome -
' Project and personalized medicine. : s _ -
Describe vaccine and sera development, including preparation, evaluation, ; .
g . . ) . LR “-—-4;
3> |standardization, and regulatory requirements, and critically evaluate challenges and
4/ emerging approaches in vaccine and sera development and commercialization i
Detailed Syllabus: .
: W
“d
. i armaceuti iotechnology o
1 troduc.tion to ‘Pl_hdl'[ a eutllcal Biotec “0. gy . . 9 Hours _ n
Inyyoduction to biotechnology in phgrmaceutical sciences; protein i l ol o

. “'____‘.'-"'""_W
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therapeutics; anafytical characterization of proteins; monoclonal
antibodies; antigens; enzyme immobilization; cell culture and
immobilization techniques; pharmaceutical applications.

Genetic Engineering and Recombinant.DNA Technology
Principles of genctic engineering; recombinant DINA technology;

N production of interferons, hepatitis-B vaceine, and insuiin; polymerase 9 Houss

~ chain reaction (PCR) and its appl*catwns -mutations and types of *
mutants. .
MIC“‘Oblal B:otmnsfm matmn and- P_e"' ta_tl_c';ﬁe.chnolog\«

4] 9 Heurs |

v

8. Strachan, T. and Rcad' A, Hum . .
9. Plotkin, S. A, Orenstem W, A Ofﬁt P A. and Fdwards K M. Plotkms Var’cmes‘

Primrose, S. B, Tw
Genomics. Wllcy-B

Flsewer
10. Kindt, T. J. Goldsby,R A Osbome B. A. and Kuby, I. Kuby Immunelogy. W. H.
Freeman.

11. Janeway, C. A, Travers, P., Walpott, ] \/I and Shlomchik, M. Janeways ;
Immunobroz’ogy Garland Science. _ '

X W, e
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B.Pharm Syliabus -

Semester-I'V

Social Pharmacy and Public He.llth
(Theoiv}

BP418T Core

' medlcatm'l adhereme

Discuss various natlona! health ph
success.

Apply basic principles ot epidemloiogy to understand dlSGdbe distrlbutlon ﬂnd
control.

De've}op health cducation mmiaterials and counsel patients on preventive heaithcare

measures and rational drug use.

Detailed Sylabus:

{ntroduction to Secial Pharmacy and Public Health

a) Social Pharmacy: Definition, sCope historical developmcn{ and

importance. Social pharmq,cy asa multndnscgahnarv field.
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B.Pharm Syllabus

b) Public Health: Definition, concepts, history, core functions, and
cthical considerations. . _

c) Interplay between Social Pharmécy and Public Health: The
evolving role of the pharmacist in the public health arena.

d) Concept of Health and Disease: WHO definition of health;
dimensions of health — physical, mental social, spiritual, and
environmental.

€) - Determinants of Health: Social, economic, environmental,
lifestyle, and healthcare service deter'mmants and their 1mpact on
population health. -

) Health Indicators: Indi ators_
health outcomes in a poy il

ed to measure health status and

:6 Hours‘ .

111

care, brcaqtfeedmg, f13il) :

g) Communicable Dlseases Modes of ttansmission, preventlon
and control of tubcrcu1051s HIV/AIDS, malaria, dengue, typhmd
influenza; pharmacist’s role, =

6 Hours

v

Non-Communicable Dmeases, Nutntmn, Mental Health, and National
Programs

a} - Non-Communicable Dlseases (NCDs): Dlabetes hvpertensmn
cardiovascular diseases, chronic respiratory diseases, cancer;

prevention and management.

h) Nutrition and Health: Balanced diet, macro- and

micronutrients, mainutrition, nutritional deficiency disorders, food

safety, and adulteration.

c) Mental Heaith: Common mental dlsorders stlgma promotlon of

mental well-being; pharmacist’s sole.

d) National Health Programs in India: Programs related to MCH,

6 Hours

NCDs, communicable diseases, tobacco control, and deafness W

preveniion. N wan s

B

. _'.-J.p‘,

=il
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B.Pharm Syllabus

ST

Pharmacoeconomics, Rational Use ot Med:cmes Professional Roles,
and Future Trends :
a) Pharmacoeconomics: Intreduction, significance; Cost-Benefit
Analysis (CBA), Cost-Effectiveness Analysis (CEA), Cost-Utility

[ Analysis (CUA). :

_ b) Rational Use of Medicinés {RUM): Definition, importance,
- pmblcms of irrational drug use; pharmacist’s role. :

v ¢) Medication Adherence: Factors affecling adherence,
consequences of non-adherence, 1mprov_

6 Hours | '

“tice for Public

_ dP?‘C{CHGE’ )

-Bartlelt,

|f-\-\-
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B.Pharm Syllabus

' r:be ey rohumorai

thu autonomlc nervous 8y

pharmdc,mioolcai modulation of

Classify and exnlain the mcchfimsms of actxon pharmacological effects, and
therapeutic uses of drugs used in cardiovascular disorders such as heart failure, ;
arrhythmias, bypertension, angina, and hpld disorders. -

Describe the pharmacology and thCTapt‘,‘L_'lUC- uses of dmgs acting on blood and kidney,
including anticoagulants, antiplatelet agents, hematinics, and diuretics.

Ex;;lain the physiological roles of autaceids and analyze the pharmacology of drugs
that modulate autacoid pathways, mcludlncr antihistamines, antimigraine agents,
NSAIDs, and antirheumatic drugs.

Evaluatc the mechanisms of action, thciapeutlc uses, and adversc effects of drugs
acting on the respiratory and immune %yqtems . '

.‘\_;:



B.Pharm Syllabus

Detailed Syllabus:

transms ISb}.On

Pharm aco.ogy of drugs scting on the peripheral nervous svstem 3
‘|a) Orgcmlz:: ion and functions of PNS. '
b} L\Ieurohumor T
Nem otran%mlllurb a.nd thejr rece,r.}to'

O;t’ran"rni%sion
'ludmg . non-adrem,r,gw ard

110 Hours

expectorants and antitussives. . .
¢) Respiratory stimulants.

_—

A A .

10 Hours
Thcrapeuuc sigmficance of iraportant agonists a:’:d antagonists of 4
prostaglandins, throraboxane, leukotriznes, mglc l=xisin, bradykinin . .
[v [and substaice P. 9 Hours
b) Histamine and antihistamines. .
¢) 5-HT, its agonists and amugonists, drugs used in migraine.
d) Not-steroidal anti-inflammatory drugs, antipyretics and analgesics.
e) Anti-gout and Antirheumatic drugs including Disease
Modifying Antirheumatic Drugs {DMARDS).
i) Pharmacology of Drugs acting on respiratory system
a) Drugs used in the treatment of bronchial asthma and COPD.
b) - Definitions, classification and therapeutic uses of nasal
V' |decongestants, mucolytics, : R 6 Hours




B.Pharm Syllabus

ii) Pharmacology of Drugs acting on immune system

Mechanism of action, adverse effects and thierapeutic uses of i 1mpm tant

classes of immune

stimulants and immunosuppressants.

1.

Recommended References (Preferably latest editions):

Brunton, L., Hilal-Dandan, R. and Knollmann, B. Goodman and G:Jmano The
Pharmacoio cical Basis of Therapeutics. bicGraw-Hill Education.
Craig, C. R and Stitzel. . E. Modern Dharmacoiogy with Clinical A»plications.

Lippincott Williams & Wiikins.

o )

DIPH‘O J. T Talberl H L Yf‘e 3 U a 1;.. Matzke O, R, Pharmacotherapy: 4 - -

'--ﬁ:]""_(;:éisb.bn1 i »""K‘g oeF

141

Py



B.Pharm Syllabus

BP420P

Herbal Drug Technology (Practical)

Core

50

COURSE OBJECTIVES

- |per Pharmacopoeial sta

|Formulate and assés

Analyze gnd compare marketed herbal medicines and cosmetics for quality, -

compliance, and performance °

Detailed Syllabus;

L

1.

[C)

(Minimum 12 experiments must be performed)

To establish seed gérmination and plant tissue culture of a medicinal plant.
Preparation and standardization of extracts of Phenol-rich fraction of Green Tea.
Preparation and standardisation of Aqueous and hydro-alcoholic extracts of . .

Ashwagandha or Haritaki (as per II' procedure)
. Preparation and standardization of Flavonoid-enriched fraction of Sweet\éme peel




B.Pharm Syllabus

)
5. Preparation and standardization of Terpenoid-rich fraction of Bacopa.”
. Preparation and standardiraiion of Steroid-rich fraction of Tribulus -
7. Preparation and standardization of Alkalmd~rmh fraction of Vdeka
8. Evaluation of excipicnts of natural origir. -
9, To devzlop and evaluate herbal COb'net‘CS i form frf rfcl, cream, lotion u%mfr'

standardized herbal extract.
0. To develop and evaluate herbzi shammoo u:,zq;, stardardized herbal exiract.

- 11. To develop herbal formulstions in form of svrups and mixtuces vsing ¢ ndardizad

herbul sxiract und their eveluation 2 pex Phan wonoeial guzdelinza.
12, To azvelop herbal tabiels asing suud
Phdm,.acopoeldl uidelines.

roduct delives 7 ssloma o

aniteed herba! eattact aitthelr svaluadcn ar ner |

143




B.Pharm Syllabus

BP421P

Imonograph atial

[manner. -

Pocument and repdrt

as

N

{gu( -

.. 144
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B.Pharm Syllabus °

Detailed Syilabus:

(Minimum 12 experiments must be performed)
1. Preparation of DrugslIntermedlates ‘
a. Aspirin :
" b. Benzotriazole -
- ¢. Benzocaine
d. Phenytoin -
_e.. Dibenzalacetone -
_ f. Paracetamol
- 2. Assay of Drugs
a. Aspitin
b.. Ibuprofen-
Reca -
. ry-and
.- Kar, £ rriational Publishers‘.
6. Lcdmccr D. #h ﬂey & &om '
7. Moffat, A. C.,-Oss6
| Poisons. .
| Pharmaceutical Press. .
.8, United States Pharmacopela] Convention. United States Pharmacopera Nar:onal
Formulary (USP-NF): United States Pharmiacopeial Convention.
9. Vogel, A. L Togels Textbook of Quanrztatwe Chemical Analys:s Longman Scientific
& Techmcal ) _
‘\' . L :
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B.Pharm Syllabus

BP422P Pharmaceutical
Biotechnology

{(Practical)

" COUKSE OBJEC

yding protein. -

[Explain the fiind:

Describe the p":b'da 5

protein therapeutics and monGc]

;xplam the principles; del’lv#ry sybtemb dnd ethlca] conalderatlous assomated wuh
gene therapy. - - - , R -

Describe ferimentation processes and microbial biotransformation 4nvolved in the
large-scale production of pharmaceutical producss such as vageines, hormones, and
blood products.

Explain the principles of immunizaﬂon, types of vaccines and sera, and the
regulatory and ethical considerations involved in the development of

biopharmaceutical products. L

R I
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B.Pharm Syllabus

Detailed Syliabus:

(Minimum 12 experiments must be performed)

Understanding Geod  microbiological labordtory practices while working in
Microbiology laboratory aseptic handiing in microbiology. lab: growth and
isolativn of micrabes using sireaking, spreading and subs L.}tumw techniques: .
mictobial staniug, study of various equipments such as ioop, siraight wite,
spreader, forceps, 1',1ipctte-, te_st tube, -pelridish, burner ote and apparatus used.in

( cnt sutoclave, hot air

IS
u

L}

Ln

- Spring

Bﬁ’tZ,R 1vies, )b aga ldem AU fcmbioiogy and .

Biotech:
Carter. : & Dlsm butors
Chou, 8. L: 3 { Engmceng

Deayer; . ., Hodges
Mic mntoiagy Wiley-Black;
- Glick, B. R, Pasternak, . I and PaT Mo!emfar Brorechmfogy Principles
and Apphcauam of Recombinant DNA. ASM Press.

mseh‘ %wpharrxapeuﬂcaf

Lachman, L., Licberman, H. A., Kan: g, J. L. and Khar, R. K. The ﬁ 1COry and}’mchce -

of Industrial Pharmacy: CBS Pubilbhers & Disiributors. -
Pelezar, M. J., Chan, . C. 8. and Kricg, N. R. Microbiology. McG;a_w—Hii'i‘

5

=
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B:Pharm Syllabus

N | Social Pﬁarmacy and ?uhhc Health Core - -
. (Practical) . o

A R S

Perforn b alth scecen reta‘d o e 1 pgiopria technigues. | .
Ue-“ciup a seminate Be otian dp 3¢ prevaiiion g afpz;fa:}g -

__‘.i
ra.lf paricnt assessraent skills using

4 -
fisr immunization praciices. - S e S
Interpret epidemiological data and apply to create preventive measures Evaluate]

5

heaithcare interventions using pharmacoeconomic principles and recognize irrational
drug use in real-world scenarios,

P ) - - ) . . 148 . .‘:’,_‘_‘_JJ




B.Pharm Syllabus

Detailed Sytlabus:

(anim unt 12 Experiments must be performed; . k_mdaz‘ory experiments)

1. Training on health screening services (Bloed pressure, body mass index

. {BMI}, blood glucose levels, heart rate (pulse rate), respiratory rate, body

- temperature, 0Xygen saturatlon {8pO2}, hemoglobin lcvcls {bagic anemia
screening)). _ :

Develop health promotlon materzal forthe rwentlon of commumcable dlseases

[ R S TSI

149




B.Pharm Syllabus

BP424P Systemic Pharmacology I'(Practical) |  Core

Lra

=

jeare. - o - . . . . -

5 °  |Demonstrate competenue in Vanous pharmacalogiual mea%urements such. as. 7 I
. mtraocular prcssure estimation, nitric oxxde estimation in plasma and bplromutrv

e cardlovascular 51tuat10ns and’ '_'thma,' a}ppI} ing phaﬁnacqlogwal.]_cnowlsdg_e _to -pat_lcpt -

150 oy




B.Pharm Syllabus ¢

Detailed Syllabus:

21

(Minimum 12 Experiments must be performed)

20.

_ Isolation of Pol} morphonuclear uells:fmm blood ard evaiuatmn of endotoxm induced
~ oxidative stress in them using N]trobluetetrazolaum dye method by colourimetry.

To demonstrate Langendorft™s heart assembly and its applications in phamwcolo gy {only
video demonstration/or charts and itlusiyations).

Recording of the effects of different electrolytes, agonists and antagonists ou ihe | isalated and
perfused frog heart prcparanon using interactive computer simulation experiment.

To study the effect of varlous drugs on b],ood press: ¢ and heart rate anaestbetized dog using

charts/open sotree:

!)emonstratmn of vedems model using

Determination of viability of celis (using isolated pdlymorphonuclear celis) by Trysan blue ™
dye exclusion assay to determine cell viability using mxcroscopy method.

Determination of anti-inflammatory activity of durgs in vitro using RBC membrane
stabilization assay

Determination of protein concentrations using Bradford reagent and piotlm g of standard curve
of bovine serum albumin.

Estimation of anticholinesterase mhlbltory acttvity of drugs using Eliman’s reagent (DTNB)
Determination and and plotting of standard curve for LPO, Nitric oxide and GSH.

*PCi recommendea’ Soﬁware 3 Shah’ be used for pe:rformmg experiments. . LN

' de and human eye by using _

heir importance (using]




B.Pharm Syllabus

Recommended References (Preferably latest editions):
Ghosh, M. N. Fundamentals of Experimental Pharmacology. Hilton & Company.
Hofmann, F. B. Handbook of Experimental Pharmacology (HEP Series). Springer Nature.

Computer Assisted Leammg (CAL) software packages Sfor experimental pharmaco!ogy
stmulations.

TInternship
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Semester V

BPS16T

- BPS]__’?IT- ..

© BPSIST

BPSZ3P

BP524P




B.Pharm Syllabus

rf-la'nonshz s of drugs a{,tmg ot
sedatives, ani;_;_asychotlcs, and aniiconvulsania,

FVOLs Systam

HuZ opioid -
i key diug

Deszribe the chemical classification, mechanism of action, and SAR of major

anti-infective aFn,nts such as an!uubbrculars anthnalarials, antwwals anumnodls

anthelmintics, and urinary tract anii: infoctives.

Analyze the chemistry and SAR of antibintics and sulfonamides and correlate

structural features with antimicrobial activity and spectrum of action.

Explain the chemical basis, therapeutic significance, and SAR of antinecplastic
agents and endocrine drugs used in cancer and hormonal disorders.

Interpret the chemistry, pharmacological relcvance, and SAR of antidiabetic agents
and narcotic analgesics, incliding opioid agonists and, antagonists, for rational

drug usc and development.

&
1

s
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B.Pharm Syllabus

Deiuided Eylabas:

Study of the developraent of the following closses of drugs includes

Acieomical classification structure, v es, SAR of selective dm classas,

and s ynthes:s of selected Arygs o 3 :pf’r&, ipred®

b o ——— e e . m . sma. e e e s e e

oy

IDrege Acting on the Congral ey vous § 8 rster
Gmw"qi '\nes*hetws .

11

l

s g i e i o

-Anti—Illi:é_étiﬁie Chemuthefapegtic Agents

jAntitu bercular Ageits

[soniazid*, Ethionamide, Btharabuisl, Py:azlnamlde,P?ra—amin'O :
salicylic acid*, Rifampicin, Rifacuun, '
Cycloserine, Streptomycin, Capreoniycisi, Pretomanid, Clofaznmne
Levolloxacin, Bedaguiline, Linezolid, De amamd

Antimalarials

Quinine, Chloroquine*, Amodiaquine, Primaquine, Pamaquinc,
Quinacrine, Meflaquine, Cycloguanil pamoate,

Proguanil, Pyrimethamine, Artesunate Ariemether Atovaquone

ISAR of Quinoline derivatives

12 Hours

\y @M (Vs

i



B.Pharm Syllabus

~ |Tioconazole, Mici
' [Fluconazolg

Antiprotozoals

Metronidazole™®, Tinidazole, Ornidazole, Diloxanide, Iodotjginol, '
Pentamidine isethionate, Atovaquone,Eflornithine, Paromomycin,
[Nitazoxanide

" |Antivirals

Amantadine, Rimantadine, Idoxuridine, Acyclovir®, Ganciclovir,

Ribavirin, Saquinavir, Indinavir, Rifonavir, Vaiganclclowr Peramivir,.
Lenacapavir
Antifungals
Amphotericin-B, Nystatm
Econazole, Butoc

Natarnycm, Griseofulvin C]otrzmazole

Ed

Posaconazole s

Ztdovudine, Didanosine, Zalcitabine, Lamivudine,Loviride, Delavirdine, |-

fe :Eraciona;zole, -

-

| 1SA R 0{ Sulfonamldes

Sulfasalazme Trlm'cz 10

8 Ho.ur's

Antm eoplastlc Agents
Mechlorethamine, Cyclophosphamlde Melphaldn Chlorambucn,

" [Busulfan, Thiotepa, :
" [Mercaptopurine*, T‘moguanme Pluorourac;l Floxuridine, Cvtarabme '

6 Hours |

Sex hormones: Testosterone Nandrolone Progesterorne, Oestriol

v ,
Methotrexate*, Azathioprine, Dactinomycin, Daunorubicin,
Doxorubicin, Bleomycin, Etoposide, Vinblastine, Vincristine, Paclitaxel;
v Camptothecm Cisplatin, Mitotane, Carboplatin
Endocrine Drugs, Antldiabetlc Agents and Narcotic Analges:cs
Y  Endocrine Drugs 9 Hours

el




1

B_Pharm Syliabus

Oestradiol, Oestrone, Diethylstilbestrol

Drugs for erectile dysfunction: Sildenafil, Tadalafil

Oral contraceptives: Mifepristone, Norgestrel, Levenorgestrel
Corticosteroids: Cortisone, Hydrocortisone, Prednisolone,
Betamethasone, Dexamethasone

Thyroid and antithyroid drugs: L- lhyroxmc L- Thyronme

_ Propyithlouraml Methimazole

- Antxdlabetlc Agents

Glimepiride
1Bi guanides Metform

[nsulin and. preparatlons Tolbutam1de* C‘hlorpropalmde G]lplzl_

) leson,c 0 B
’Medzcmaz' and P

ook ofOrgamc

&. V\ "ﬁ{ms
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B.Pharm Syllabus

BP516T Industrial Pharmacoguosy (Theory) - Core

utic categories,
dustriés at nation:

globai regulatory norms.

Demonstrate znalyti Cdl competoncf_ in evaluating herbal drugs and botuxicals using
modern spectroscopic and chromatographlc techniques such as UV, IR, NMR, MS,
HPTLC, HPLC, UPLC, and GC.

Describe the process to isolate; characierize, identify, and analyze mmportant -
phytoconstituenis used in pharmaceutical, nutraceutical industries. '

Interpret and apply international regulatory guidelines, pharmacopoeial monographs,
and safety, efficacy, and pharmacovigilance requirements for herbal and traditional

medicinal products

: .,xﬁ';\.

ST




B Pharm Syllabus

Detailed Syltabus:

l(a) Role of medicinal ar! aromatic plants trade in nationai economy off
CLrTent trade status and potential of] -

(b)

General Introduction to Herbal Irdustries, institutions and trade.
status of herbals

a country and introduction o
s0me commerma}ly Jmp(;rt
- Ashwagmdna Tu -

: R Tiours |

BRI

Speciroscopic > methods: UV-Visible Sﬁéctrosx}opv IR
Speciroscopy, NMR spectroscopy and Mass qoectros‘,opv, Atormc

Absorption Scpectroscopy Chromatogmphlc methods: HP TLC,
HPLC, UPLC GC

12 Hours

Y

v

Isolation, Characterization, Ceommercial Production and
analysis of bioactive phytoconstituents

Isolation, characterization with commercial  production,
identification and analysis of bioactive phytoconstituents:
Artemisinin, Sennosides, Withanolids, Boswellic acid, Atropine,
and Lycopene.

08 Hours

\’T

International Regulatory Perspectwev.

.07 Hoursj .

(a) Overview of global regulations for hérbal products (e.g., World

, 159 .




B.Pharm Syllabus

- related to In_dlan Pha

Health Organization, United States F ood and Drug Administration

"~ — Dietary Supplement Health and Education Act, European

Medicines

Agency, TGA-ARG Therapeutic Goods Administration -
Australian Regulatory Guidelines for Complementary Medicines,
Natural Health Products (Canada)

(by  Harmonization challenges “and  mutual recognition of

- tradmonal medicine

(¢)  Importance of. P,afety-, efficacy and phannacowgllance in

" herbal productregulat;on '

(d) Study of Mon

'q__l drugs and: botamcals.
d:States Pharmacopoeia -

160




B Pharm Syllabus #5546

BP517T Innovation and Startup Ecosystem

(Theory)

s, ard opporrumrzes using 1dc ation tools,
i analysis.

Iden‘ufy and adalyze probiems i "e'
market research techniques.. and’ feasibi

- |Design and validate an innevative solation by dew‘lopu’g a minimum viahle produrt .

(MVP) using lean staitup principles and customer feedback.

Develop an appropriate business model uSing the Business Modpl Canvas, and -
evaluate legal, inteliectual propeity, ieam, and funding considerations for startups.

Demonstrate effective ecosystem cngagement skilis by participating in innovation

events and presenting a concise startup pitch, incorporating future trends and scaling

strategies.

-

T

——-“"‘.-‘./,

v oy
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Detailed Syi.l_abus:

B.Pharm Syllabus

Unit I: Introduction to Innavaticm and
_Entrepreneurship .~ _
Defining Innovation

- Practica

“Participation in aal
-Naftional Startup Day - -

Im

Unit [1: Tdeation and —@ppoﬂun'ty identlfcatmn'

Identifying Problems and Market Gap$
» Problem-solving approach to enirepreneurship
» - Techniques for problem identification:
» Observation
o Empathy mapping
o User interviews
s Market research basics:
o Understanding customer needs and pain
_points -
Generating Innovative Ideas -
¢ Brainstorming techniques:
o SCAMPER

o Mind Mapping

06 Hours

o

\__j



_—

"
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B.Pharm Syllabus

o Design Thinking principles for ideation
» Lateral thinking and divergent thinking
e From problem to solution: de\elopmg initial
concepts
Gpportunlty Analysis and Feasﬂ)aiih
» Market sizing and potential
+ Competitive anaiysis
s SWOT analysis for new ventures.
. Practical Aspcct
Participation in Ideation Challenge:
(e.g., Smart India Hack thon or Il
' corm)etltlons Fo

or fIackathops | o
nternal ideation

" Unit IiE B

.06 Hours i

o Private Limited Company
s Inteliectual Property Rights (IPR):
o Patents
o Trademarks
o Copyrights
¢ Starmup funding:
o DBootstrapping

e Angel investors

. o Venturg capital

'
Legal and Financial Aspects’ or'Startups -
- Legal structures: A =
. o Sole Proprictorship :
wv | o Partnership 06 Hours :

163




B.Pharm Syllabus

Team Building and Mentorship

‘Importance of a strong founding team

Roles and responsibilities in a startup

Value of mentors and advisors
Practical Aspect:
Participation in IPR awareness programs or startup
fundmg sessions

~_ Unit V: Scaling, Ecosystem Engagement and

Future Trends
Growth btrategles and Scaling Up

66 Hours |




B.Phatm Syllabus

- Dvotan, VK. The Manual for Indmn Start Tpe: jr)ofs to Stai Jf*n’bc:afe Jxe You?‘ i

Recommended References {Preferably latest editions)

Eric Ries. The Lean Startup: How Today’s Entrepreneurs Use Continuous Innovation to

Create Radically Successful Businesses. Crowm Business.

Thiel, P. and Masters, B. Zero to One: Notes on Startups, or How to Build the Future.

(“rown Buﬂmcss

D:;-ﬂl ’\/I Bzg Silfion Startup. Hzr) t*nro.vri £ Ir*m:r'f Story. Pan Mocmiilan iidia.

Venture. Notion Press,

Mishra, 8. PatJoshz B K. snd Bai
india.
Sedar, R, and W;

165
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B.Pharm Syllabus

BP 51 8”1; ' Pharmaceutical Dosage Forms 11 : .Core

- (Theory) ' -

- COURSE OBJECTIV]

H : .
The objectives:

nophasm liquid

Explain the fundamental p’rl_nc1ples,--e.aSSIﬁcatlon,' formulation requirements, and
quality aspects-of monophasic and biphasic liquid dosage forms. o

Formulate, marufacture, and evaluate monophasic and biphasic liquid preparations,
inclugding solutions, syrups, elixirs suspens:ons and emulsions, using approprlate
excipients and processmg techniques.

- lassess their stability and performance.

Apply physicochemical principles such as solubility enhancement Stokes law,
DLVO theory, and emulsification theories fo design stable liquid dosage forms and

-[components, devices, and quality ¢ontrol parameters.

Design and evaluate pressurised and inhalation dosage forms, including aerosols,
metered dose inhalers, and dry powder inhalers, by selecting suitable formulatlon

[Formulate, evaluate, and justify.the use of semisolid and advanced drug delivery

systems—including Dmtments crearns, gels, suppOSItorles nanosuspinsions, nano-
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B.Pharm Syllabus

emulsions, SMEDDS/SNEDDS, xerogels, and emulgels—mfor enhanced drug
delivery, stability, and patient compliance,

Detailed Syilzbus:

Monophasic Liquids & Pressurised Dosa age Forms :
Foundations: Need, advantagcs;‘lnmtdtxons monophasic vs

. biphasic; solubi!
Vehicles &

: .U(_S Hqurs-

jH I 06 Hours

{i?vei‘__\f'iew, app;

Pressurized dosage for:
Concepts; propeltlant ¢class alves & containers;

formulation, .manufacturing, and Quantj, Control (leak, spray .
1V |pattern, delivered dose, par_tlclc~ size/aerodynamic performance). - 06 Hours|

ot

Dry Powder Inhalers: valves & containers; tormulation, manufacturmg, N
and Quality Coatrol

Semisolid Dosage Form

Theory of Semisolid Dosags Forms: Definition & Purpose, Drug

Permeation Pathways through skin Factors affecting Permeation,

Permeation enhancers: Physical and Chemical. }

V' [Types of semisolid dosage form: : 06 Hours| |

o Ointments: Base Selection, Formulat{on Manutacturing
and Evaluation

» Creams: Formulation, Manufacturing and Evaluation

\ » Gels/Jellies: Formulation, Magyfacturipg and Evaluation.
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N ' B Pharm Syllabus

- » Pastes: Formulation, Mamufacturing and Evaluation.

. Supposnones and Pessaries: }ormuiatlon Manufactur.ng
and Evaluation

Advances: Xerogels, emulgels (overview, applications).

Remmm ended References (Preferably latest editions)
1. Aulton, M. E: diddton s Pharmacestics. The Science of Dosage Form Design.
Elsevier. ' _
2. Gibson, M. Pharmacevtical Preformuiation and Forsmdation. CRE Press
.3‘_'Lachman, i.., Lieberman, H. A. and Kanig, 3. L. The Thec: v and Proctics o)‘
- Indusirial Pharmacy. CES Pubhshers :&;Dlstrlbutom
IELOIJ}ﬂSOI’l J R an Deiivery: M*n/iwuc, mf.s' a‘nd '

N
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BP519T Pharmaccutical Quality Assurance Core )
(Theory}
3 3 - l 45

) , [ -'.
. 1":

- l\
) ol§ _ maceutlcal quahty __
3 Understand __1pment materials, and .|

. |estumentafig ' )

. 4 Describe guality: .

- 5 tExplain calibration, quahﬁc.._ o

guidelines. ~

L
I
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Quality Assurance and Quality Ménagement Systems

1. Quality Assurance and Qualjty Management concepts: Definition
and concepts of Quality Control, Quality Assurance, and GMP

2. Total Quality Management (T QM) Definition, elements, and
philosophies 16 hours

3. ICH Guidelines: Purpose, process of harmonization, overview of

. QSEM with special emphasis on Q-series guidelines
4. Quality by Design (QbD): Definition, overview, e]ements of QbD

program, and tools _
W | e




B.Pharm Syllabus

5. IS0 9000 and ISO 14000: Oﬂ’ewieﬁ, benefits, clemeﬁts, aid
steps for registration
6. NABL Accreditation: Prmmpleb an.l procedures -

Orpanization, Personnel, Premises, acd Materiris Maqzgement. _
1. Orgamzat,on sud P(‘rSUnnPi Responsibilitics, training, hyg;ent i

; : and persona! records - L :

| 2. Premises: Design, oousiruction, 1*]:1;? zf}om, mainfonan. R
sanitation, environn. nts comirn!, wtf'mc" Apv eenrtealog o Ly R

i . contaminatioi: R S _ ':‘f)m} oy

Eqgnipment and R

1 08 hours

(‘ahbmtlﬂn and Vaudatw : SoohE - -
1. Calibration and Validation: B
introduction, definitions, importance; and general principics
Calibration of weights and measures, pH meter : -
v -Qualification of UV-Visible spectrophotometer, electronic .. 1 07 hours
- balance, IR spectrophotomcter, and HFLC
2. Analytical Method Validatien:
General principles of analytical method validation as per ICH Q2 e
guidelines ' ’
Recommended References (Preferably latest editions) o
Godfrey, A. B. and Juran, J. M. Juran’s Quality Handbook. McGraw-Hill Education.
Organisation of Pharmaceutical Producers of India. Quality Assurance Guide. OPPL.
Weinberg, S. Good Laboratory Practice Regulations. arcel Dekker.
World Health Organization. Quality Assurance of Pharmaceuticals: A Compendium of

Yooh o

s

11.
2.
3.
4,




B.Pharm Syllabus

Guidelines and Related Materials. World Health Organization. '

BP520T

Systemic Pharmacology 11 (TheOry)

f

¢d in'endocrine disorders.

Describe mechanisms and therapeutic uses of d

rugs acting on the gastrointestinal

4 %_
' tract. . . . . : L - .
5 Recognize issues related to drug abuse, addiction, and dependence and their

management.”

b - ﬁ\g@}_‘_@
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B.Pharm Syllabus

Detailed Syllabus:

| 'Pharmacology of Drugs Acting on Central Nervous System .

Netirohumoral iransmission in the CNS; physmloglcal roles of (JABA

|glutamate, glycine, serotonin, and dopamzm

sstheti medicat}ons, and',»

10 hours|

ii) An
Classification,
‘therapeutic uses of
Sulphonam1des and uutnmoxamle
Fluoroquinolches .
Penicillins and cephalosporins
Macrolides and te:tracy(,lmus
Linezolid .
Carbapenems and monobactams
Chloramphenicol and aminoglycosides
iii} Chemotherapy of Diiseases

Drugs used in the trcatment of:

Fungal infections

Viral infections

Helminthiasis

Urinary tract infections

¢ ® 9 & & w ©

Tuberculosis

1 14 hours

172




B.Pharm Syllabus

¢ Leprosy

+» Malaria

¢ Amoebiasis

» Neoplastic diseases

Pharmacology of Drags Acting on Endocrine System

a. Introduction o basic concepts of endoc crinology
b. Thyroid and antithyroid agents S
-¢r Parathormione, calcitonin, and vitamin D

“d. Insulin and oral l\fpoglycaf:i tic apents

~¢. ACTH and cortico
_f. Oral contz"ace )

| 19 hours

Iy

Publishe;s;

1 04 hours| = -
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BP521P Biomedicinal Chemistry (Practical) Core

50 ' . 20 ' - 30

v them to the

Analyze phy qicochéf‘ﬂi :
computational tools.

sbinding. : _ _ s

5 - |Conduct and interpret rﬁolecular ockmg stadies to Lm.erstand drug- I’CCEptOl o

A

V4
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Detailed Syllabus:

1. Frepc,ratlon ot Drugs / Ir&termedmtea (é\ng 43
o F-Hydroxy-4-methvl cour acin
¢ Thicharbitaric acid B
2,3-Fiphenylquindx aline
e Sulphanﬂaﬁmide
o "i‘riphenyl ifnida;:-.:.()}c__= -

wiadiation or geeer -

¥
_z
|
1. Auradan,, ¥ ISEOveEry
- Wiley. | S
2. Finar, 1.1 : o
3. TFurniss, Bi'S:, Hann Is Textpook of - ]
Praciical Orga; iC '
Lednicor, 1. The 0
Pairick, G. L. An Infroc
Renﬂmgton The Sr‘zeme
v/,
Chem:?;rr} Llppmrott Wlilzams & Wilkins. '
8. Wilson, C. O, Beale, J. M. and Blociz, 1. H. Wilson and (i swt'ds Testhook of Orqamc
Medicinal and Prarmaceuticc! Chemistry. Lippincoti Williams & Wilkms .o
9. Indian Pharmacopoeic. Indian Pharmacopoeia Commission. - R
10. Brown, N. Artificial intelligence anruo Discovery. C'lmbridge Royal Society of

Chemistry.

“"“»-. oo
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(Practical)
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1. To'perform column chromatography for isolation of phytochemicals.
2. wPeraratl\f&, TLC of curcuminoids. .
- 3" "Isolation and identification of Piperine. ’
4. Tsolation and identification of Sennoside.
_ - 5. Isolation and identification of. Wlthanohde
h - 6. Isolation and identifj¢ ¥
_ 7. r
g 8. .
I . ] An .
i B
. \1_ Lo L m
| . L -
- - Reco oo
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Detailed Sj;llabus:




B.Pharm Syliabus

Pharmaceutical Dosage Forms 11 (P'raética]) _ Core

thasic and o«
- :F. . o

4

&

{semisplid dosage forms

T

1
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' : o , B.Pharm Syllabué )

Detailed Syllabus:

L. To enhance the solubility of a BCS Class IT drug by solid dispersion technique.
A 2. To enhance the solubility of a BCS Class IT drug by cyclodextrin complexation.
' . 3. Preparation and evaluatlon of medlcated SYrups using blmple and artlﬁcnal syrup
'_-.'_bases I o - :
4. Preparation and evaluatlon of dlfferent pes of pharmaceutlcal emulsions.

Preparation and evaluatio; sl v Hall-dose oily active (e.g.,
ualmferol) o
Preparatlon and eva] ati

7. To study the effcct of

Tm'}, D, B. "'a:n' Besi
Pha‘rmawulmal Prea

T ' | R | | 179




B.Pharm Syllabus

SYSTEMIC PRARMACOLOGY 1T

Core

(Practical)

50

COURSE OBJECTIVES:

-Iﬁ.‘.i

f drug action involved in

xiety, and antiufeer drugs

Apply experlmentai an o evaluate drug activity using

models such as Tddie's hot plate MES-mducw"d seizures, tail suspensiorr test, elevated]
plus maze, actophotometer, Morris water maze, and ulcer models’ -

Analyse and interpret experimental pharmacological data, including bioassuy results,

~|dose-response relationships, and estimation of agonist/antagonist concentrations

using 3-point/4-point bioassay, matchmgfbracketmg methods, and hypothetical
simulation datasets.

Demonstrate advanced biomedical and labdratory techniques, including cell culture
methods, PCR for mRNA estimation, electrophoresis of DNA/proteins, and
antibacterial sensitivity testing, retevant to pharmaceutical and biomedical research,

Utilize bioinformatics tools, open-source pharmacological databases, and network
pharmacology software 10 predlct drug targets, analysc ADME;’toxwlty profiles, and

construct pharmaccﬂoclca} networks. » A

A\ K

e
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B.Pharm Syllabus

Detailed Syllﬁbﬁs:

(Minimum 12 experiments must be performed)

1. Evaivation of anaigesic activity of centeally and peripherally - ting analgesics using
Eddig's hot plate, tail-flick, tail immersion, and acede acid: indiced writhing raethods
through nterac’ive comsp:tier simulation, ' o

b

“lecticeoaviisive shock

i

n icolated rat utetus prcr'ars‘ma% usinga § . -
1P fﬂf—babed xl*nulatl M. B

10. Estimation of the ¢
suitable method thit

11. Estimaiion of drug concentration b}r 3-poist or 4—poiz'|.t bioassay-through - s
interactive computer simulation. : '

12. Bioassay of histamine using matching, brackeiing, or interpolation methods o T
suitable isolated tissue preparation with the help of interactive computer
simulation.

13. Study of cell culture techniques, including types of cell culture, laboratory
instruments/equipment, culture media, and growth of cell cultures in laboratory
facilities. o

14, Study of antibacterial sensitivity testing of urine culture using techniques such as _ e

\\ the disc diffusion method (theoretical details/case studies). . o
1 N
\’;151/{ 181
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15. Demonstration using databases and software packages for predlcmng drug activity,
ADME p“opemes and foxicity.

16. Study of electrophoresis of protein and DNA samples and-gel visualization
lechniques.

I'7. Construction of pharmacological nctworks using predicted drug targets and diseasc

genes with activity predlctlon (iatabases, disesse geuc databases and qu1tab1
sokmdr‘- . -

*PCl recommended sufiware s shall be used Jor pexrforming experiments.
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B.Pharm Syllabus

Rl

BPOIST Advanced Pharmacugnosy (Iheory . . = Il
L Rt S i '
Bi616T Biopharmaseutics ko K
BP61TT - .
BP6I8T 2 i |
BPoT | 3
BP620T s
—
BPG2IT | )
AR o ‘
Brezzy i
R - I *
—— —
Bes:3P E -2
.‘BP6_24 1 npEyav SEC2 Analytical Meth_c}g‘l)feveiopment and - 1
P Vaiigation L :
SEC* . N o
. BP624P SEC3 Principles of Preclinical Studies
BP62s | BP625P VAC] .Professronal skilis , .
P . BP625P VAC2 Process Anélytlcal Tecf{noiog)‘f (PAT)
VAC* and QbD in Formulation Science
BP6261 Internship (Mandatory) g 4
Total i 28 26
E Only Iyourse shall be selected from eacq elective \}t/

4
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B.Pharm Syllabus

BP615T Advanced Pharmacognosy (Theory) | 7 Core

ct mnovatlon

bioacsivity

4 |Evaluate pruchmcal safe’fy, phatmacokmetms and efficacy of. b;oactz\fe ieadb

5 {lnterpret global IP frameworks and develop strategics for patenting herba] products

and protectmg traditional knowledge

184
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B.Pharm Syllabus

Detailed Syllabus:

Reverse Pharmacology and Integrative’ Approaches
Reverse pharmacology and Integrative approaches from the AYUSH]
perspective. ' '
1 " [Etbnopharmacological apnroc&.h 0 Boprospecting. Tradﬁmnal medlc‘ne
- Idatabases; AYUSH Research Portal, ICMR - Standards on Indian
Medicinal Planis, TKDL, Nmi RALERT, Supe: Natural; etc. Moleculat
dockmg ancl ADMET screen foacti Conuept nf ad}uvam

6 hours

11 “Net i1 _Iaours“ .
al ‘medicine;. . '
bases in drug-

IH'::. "

v ' 12 hours

lefficacy, chmcal tnals withor -without™ o for clinical endpo‘nt%
. thased on assessment of .quality of Jife roporting adverse events if any,
filing INI application, NDA submission, Regulatory review and- post
marketing - _ -
surveillance. - : :
Patenting of Natural Products ' . 6 hours

Key Terminologies and Concepts: Definitions and distinctions: Patent]
Intellectual Property Rights (IPR) Farmers' Rights and Breeders’ Rights)
Bioprospecting and Biopiracy Patenting Aspects of Natural Products and
v |Traditional Knowledge: Legal frameworks and challenges in patenting
natural substances, Traditional Knowledge Digital Library (TKDL) and
it= role in protecting indigenovs knowledge. Role. of  Naticnal . '
Biodiversity Authority in patenting natural products and NAGOYA -
protocol. Case : J M _
Studies: Turmeric— U.S. patent or wound healing and its revoc_atlon, ¥ fmre————
[Neem - Biopiracy issue and patentjancellation: ‘VL'W \ ' ' .

o~
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R
7y - Recommended References (Preferably latest editions)
:
1. Bhat, S. V,, Nagasampagi, B. A. and Slx'hkumar M. Chemistry of Natural Products.

Springer. .

] 2. Gribley, S. and Thiericke, R. Drug. Discovery from Nature. Springer.

; 3. Hanessian, S. Natural Prodiucis in Medicinal Chemistry. Wiley-VCH.
4. Tken, R. ?\*aruraf FProducts: ALabomtory Guide, Academic Press,

\ 5. Kemp, W. Spectroscopic Methods in *)rgamc ¢ hemistry. Macmillan.,

- 6. Narayanan, P. tellectual Propert,

! t 7. Sarker, 8.D., Latif, Z. and

y
-,
- , ot
. -

)
g

1
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BP616T - Blopharn’"tac(futlcs and _ COfe
Pharmacokinetics (Theery)

COURSE OBJEC‘IVL

distribution, and:

5 Differentiate among bivavailaoility classifications and develop bio'equivalence study
|protocols that comply with international segulatory standards. e It

= 4 Solve phormacokirietic problems using compartasant models by employing numerical
techniques

Design optimal dosing regimens, interpret nop-linear pharmacokinetic behaviors, and
utilize simulation software for PK/PD analysis.

Y )

i
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B Pharm Syllabus

Detzailed Syllabus:

(delivery index. -~ - -
_|Absorption; Mbchamsms of drug absorptmn through.  GIT}

Introduction to Biopharmaceutics and pharmacokinetics:

Introduction to various Pharmacokinetic parameters {using Ilasma drug
Concentration vs Time curve) and Pharmacodynalmc parameters and drug

Physicochemical, Biological and Do iage form related factors influencing
drug absorption though GIT, method ssessment of GIT absorption,

issue g of drugs, apparen
ndlng of drugs,

19 hours

parameters (AUC

) 10 hoﬁrs

|1V

Multlcompartmen

(Bolis/rapid) and (b) Extra vascular administrations (oral administration)
Kinetics of multiple dosing, steadly state drug levels; calculation of loading

regimenn.
Introduction to pharmacokmetlc conslderatlon of Modlﬁed release drug
progucts.

drug aceumulation, loadmg:dose malftehance dose, PK Parameters Kinetid
- [consideration of two compartment opep_model (a) Intravenous Injection

and” maintenance ‘doses and their clinical . significance. Multiple dosagq.

9 hours

Nonlinear Pharmacokinetics: Introduction, Reasons for Non-linearity
Michaelis-menton method of estimating parameters, Explanation with
example of drugs.

Application of PK software: Introduction of various in -silico methods fof
calculating varfous PK parametefs.

6 hours

Recomm ended References (Preferably latest editlons)
iopharmaceutics and Pharmacokinetic. J’

. Shargel, L. and Yu, A. B. C. Apphed

McGraw-Hill Educ,quqh
%)
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B.Pharm Syllabus

" Gibaldi, M. Bicpharmaceutics and Clinical Pharmacokinetics. L.ea & Febiger.
Rowland, M. and Tozer, T. N. Clinical Pharmacokinelics and Pharmacodynamics:
Concepts and Applications. Wolters Kluwer.

Bonate, P. L. Pharmacokinetic-Pharmacodynamic Modeling and Simulation.
Springer. : '

Brahmankar, D. M. and Jaiswal, 8. B. Biopharmaceutics and FPharmacokinetics: A
Treatise. Valiabh Prakashan.

: Eddy, D. M. Modeling and S imulation i the Medical and Health Sciences. Sprin gér.

G4 &

= ) - - ) : ¥
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BP617T

Inteliectual Pi’bperty nghts (Theory)

Core

COURSE OBJECTIVES:

The objectives of th

property (IPy and

trade secrets!

3 Understand t

-4 - [Understand the key provtsmns |
5  [Evaluate and understand” t‘ne strategie férIP'managcmcnt and product
commemallzatlon -
190
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B.Pharm Syllabus £

Detailed Syllabus:

[niroduction to Intellectual Property.

Definition and scope of Intellectual Propeity (1P), fmportance and fypes
- [of IP: Patenis, Trademarks, Copyrights dnd Trade Secrets, Overview of

S Mile PO S 6 hours
the-origin and progression of inteliectual property rigdiis in Indiy and .
internationally, Role of IP in the pharmaceatical industry
Pateuts — Fundamental
Dctm:tlor 2 *1(%_ objec‘tw,,

Hi|

lndia‘ :

1 P!

Vv 6 hours
1, World Intellectual Property Orgdnlzdfson Inlmducnan to M!eliecmaf Pmpemj) WIPO.
27 Indian PR https://ipindia.gov.in/ :
i3, Ahuja, V.K. Law Relating to Intellectual Dmperfy Rights. LexisNexis,
" |4. Bouchoux, . fntellectual Property. Censage Learning.
5. Ganguli, P. Intellectual Property R:ghts Unleashing the Knowledge Ecommy Tata
McGraw-Hill.
6. Narayanan, P. Intellectual Property Law Fastern Law House.
7. Ramakrishna, T. Basic Principles and Acquisition of Intellectual Property Rights.
CIPRA.
8. Steenivasalu, N. S. Law Relating to Imeflecruai Property. Partridge Publlshmg
9.

19. Y\aadehra B. .L Law Relating to Inteﬂecmw’ Property. Universal Law Publlshmg

Vaidhyvanathan, S. Intellectual Pmp@r;y A Verv ﬁ'horr Introduction. Oxford University
Press.

a— V&
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Al applications in Pharmaceutical
Sciences (Th 20TY)

BP618T

ac 088 major

products and medicinal

2 L

chemigiry. ;
3 |Analyze predictive __odeimg approauhcb n forinulat__ i, release, and-stability studies.
4 iEvaluate Al applications in manuidGiitinig process moraﬁtoﬁ-ng and guality predicticn,
5 Assess analytical modeling and ch#mometric applications in pharmaceutical quality

conirol.

Detailed Svyliabu

Al in Natural Products & Pharmacognosiic Data Modeling

Overview of ML applications in natural products:

e Representation of crude drug data (morphological, microscopic,
-phytochemical, chromatographic features)
¢ ‘Structuring 'ﬂ{:rb’i.]; datasets for predicgive modalmg /\/

6 Hours

[



-y

192

it

i



B.Pharm Syllabus

o Classification models for authentication of crude drugs
(authentic vs adulterated) .
® Regression models for prcdlctlon of secondary mﬂtabohte yield

s Application of Al in phytochemical screening and priofitization

¢ Herb-drug interaction prediction mmg database driven
approaches .
o Limitations of predictive modeling in natural products.

Al Medicizal & Pha’rmaceuticai Chomisixy

Overview of the ¢
with focus ond

a (Convessi
descrlptors:( :
uc‘rured cbemlca

ﬁT’rprﬁPért.iﬁS)a toxicities, -
mlza*flon \,once*‘ts

¢.fical chenistry

® Stdb{hty stch demgn and modelmg degradatmn trends

4o Shelf-life estimation usm - regressions “based approachgs

» . Practical limitaiions of extrapolation in formulation science

v

Al in Process Monitoring & Production Systems

Overview of introduces multivariate analysis in pharmaceutical |
analytical techniques with focus on the different models and then'
apolications: -

o Digital data acquisition in pharmaccutical production
e Critical Quality Attributes (CQAs) and Critical Process
Parameters (CPPs)

6 hours

o

v Wk P’\L




| - B.Pharm Syliabus 4

e Correlation analysis for identifying process Variability_
| ® Logistic regression models for batch pass/fail prediction

a ' | & Feature importance in process momtormg, predictive

maintenance concepts.
Ethical and regulatory considerations in automated

decision-making, and limitations of predictive models in
manufacturing énvironments.

R

Al .in Pharmaceutical An alysis & Chemom ctr_ic:v, :
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B.Pharm Syllabus :

BP619T

Core

COURSE OBJECTIVE

n zind:_its application

P
P o
and electrophoretic technlq
4 Select suitable analyﬁcal ’cechmqnes for specific pharmacuutac,ai a.nalySIS

y : requlrements .
) 5 |Analyze, interpret, and report analytical data accurately and draw meanin gful
J’ ’ ~ fonclusions. '
- Detailed Syliabus:
J :
J
» ' Electrochemical Methods of analysis : o
P s 1. Potentiometry: Electrode potential, electrochemical cell, 10 hours
' congfruction and working of reference and indicator electrodes

y incliding membrang eiectfodes, measurement of potential and |
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pH, potentiometric titrations, methods of detecting end point
and Kasl Fischer titration. -

I

2. Conductometry: Introduction, conductivity
cell, conductometric titrations and applications.

3. Polarography: [ntroduction, residual current, migration
“current, diffusion cutrent and limiting current, DME,
polarographic wave, llkovic’s equatlon (Statement Only), and
appduatlom, :

Spectroscopy o
1. Fundamentals Df Spect

" selestors, sample: cel
L tube Photo _-voita;g

10 hours

m”

2. lon- exchange chromatography Intmductlon principies, typec
v of lons exchange tesins, Ifsvlors affecting ion exchange 8 hours
methodology and apphca{mnq
3. Gel filtration and affinity chmmatography Principles and_
applications.
4. Electrophoresis: Introduction, factors affecting electrophoretia
mobility, Techniques of paper, gel, capillary electrophoresis]
_applications.
t. Gas chromatography: Iniroduction, theory, instrumentation]’
derivatization,  temperature  programming, advantages 1 ‘
A% disadvantages and applications 0 hours
g Pplic:
2. ‘High performance liquid chromatcgraphy: Introduction

theory, Instrumentation, advantages and applications.

N

@L,A




B.Pharm Syllabus

3. HPTLC: Principle, instrumentation and applications.

Recommended References ( Pfefemb!y latest editions):

McGraw-Hill.
2. Dver, 1. R, Anplications of Ahsorpticw Spectroscopy of Organic Melecules.
Prentice Hall,
Hervey, D Modern Analvtica! Chenistry, MeGraw-Fill

Skoog, Th. A, TTc Ter,
Cerigage Tear

I. Braun, R. D. dnabytical Chemistry: 4 Modern Approach to Analvtical Science.

197,
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nd explaimn their

5 h}terpr_eP foal Ag’tsand.,i.aws:':_.
 Hin real-world sce ' -
3 Identlfy regulatory bodig {3101 .C and sta‘fc regu}ator) authorltjes ancl
. lexplain their roles in drug approval, manu‘f‘acturmg, anddistribution.
g ~ [Extubit cthical awareness by applymg the code of- ethn:s in pmfewonal
harmaceutical practices.
5 Critically analyze regulatory frameworks and assess their impact on public health,

industry operations, and compliance requirements.

E

.
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Detailed Syllabus:

.Drugs and“COSmetlcs .Act 1940 and 1ts rules 1945

_Rules, CDSCO guidetines for Import & export of Pharmaceuticals ,

_manufacturc of dmgs Manufacture:of

Objectives, Definitions, Legal definitions of schedules to the Act and

Manufacture of dmgs — Prohibition’ of manufacture and sale of certam
drugs, Conditions for grant of license and conditions of license for .
os-for.test, examination and

| 16%hours |

repacking llcense_

Drug Abuse Prohibitio ; T{egulatlon Opitm poppy
cultjvation and productlon of - poppv straw, manufacture, sale
and ¢ export of oplum Offences ancl Penaltics

Iv

and its rules: Objectives, Definitions, Prohibition, of certain

and Penaltics
¢ DPrevention of Cruelty to animals Act-1960: Objectives,

Definitions, Institutional Animal Bthics Committee, CCSEA
guidelines for Breeding-and Stocking of Animals, Perfoymancd

e Study of Salient Features of Drugs and Magic Remedies Act |

advertisements, Classes of ermpted advertisements, Offences

of Experiments, Transfer and acquisition of animals for




B.Pharm Syflabus &

experiment, Records, Power to suspend or revoke registration,

_Essential Medicines (NLEM).

Offences and Penalties
Nationa! Pharmaceutical Pricing Authority: Drugs Price
Control Order (DPCO)- 2013. Objectives, Definitions, Salg
prices of bulk drugs, Retail price of formulations, Retail pricg
and ceiling price of scheduled formulations, National List o

_comumittee

Pharmaceutical Legislations — A brief review, Introduction;.
- Study of drugs enquiry committec, Health survey and

development - committee, Hathi committee and Mudaliay

harmacist in

9 hours

| 200,




B.Pharm Syllabus

se Code 56, a0 . = N
BP621T AECI Green Chemistry s _ -
BP621T AECZ Materiovigilance and Hemovigilance
BP621T AEC3 : Scientific Writing '
BP621T AEC4 Drug Store and Business Management Flective ~
BP621T AECS Career Building in Cuttivation of Medicinal Plants o

: Active Pharmaceu tical Ingredients and Excipient
Ph P

o~

Cﬁ'

CoC

201
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B.Pharm Syllabus

ATV

BP622P Blopllarmac.eutlcs an(fl
Pharmacokinetics (Practical)

Core

COURSE OBJEC

The objabtivea of this

Understand the dlaao]uuon proﬂles of phaimaceutlcai fonnulatlons usmg vanous media

and condifions.

Apply in vitro and ex vivo techniques to asscss dru" absorption, dissolution, and
bioavailability, S

: Interpret pharmacokmehc parameters using plasma and 1 urmary excretion data

Establish in vitro—in vivo corre!atwn (I VIVC) for drug proclucta baaed on cxper;mental
datasets. -

*

2 alfsub]mgual _
[ipid-based carriers.
) lopriient of NDDS

considering drug pr_ofaﬁ_:'r_t € aét site requirements.

4 Perform evaluation and quality
stability, and patient compliance. - « =

il

ovel formulations-to ensure efficacy,|

5. Integrate NDDS strategies into precision medlcmc frameworks to OptlleG dosing,

S

therapeutic targeting, and individualized treatment plans. '

a — Uk T

| 202

]
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B.Pharm Syllabus ;

Detailed Syllabus:

*PCi recommended software § shall ﬁge used jor performing experiments.

DN A Jm L NS

To calculate MRT from the given data.

To asscss the effect of protein binding of a drug
To repeort relative bioavailability of given drug product using urinary excretion data
“To report relative bioavailability of given d:ug product using plasmadata
Establish IVIVC from the given %2 vitro arichin vivo data. -
To celculate pharmacokinetic parsmeters of a drug using given plazma fevel data.
To report bicequivalence of drug products using given urumry excrefion data:
- administered
& To calculate absorption rate constaii, wiimination rate constant ari elirination
haif-life of given exciction data by sigma minus methed. Co
. fo calculate absorption rate constant, elimination rate constant and clminaticn
half-life of the given drug duta adminiciered by IV boius mjectmn sepresented by ond
compartment model:
10. To calculate the absorplicn rate consiant by using curve httmg methad.
1t. To calculate various pharmacokinetic pararacters u‘;mg in Sz!rw methads,

Recommended References (Pref erabiy latest ed jitions):

vk

" Treatise. Vallabh Prakashan. o

. Woliers Kluwer. -

Sorute, P. L. Phirmacokinetic-Pharmacodynamic Modeling wid Simulari== Springei.
Brahmankar, D. M. and Jaiswal, S. B. Brnr}rﬁrmaceuncs and Pharmac’ommhca A

Eddy, D. M: Modeling and Simulation in the Medical and Health Sciences. Sﬁrmger

Uihaldi, M. Biopharmaceutics and Clinical Phavinacokinelfcs. Lea & Febiger. !
Rowland; M. and Tozer, T. N. Clinical Pharmacekinetics ad Pharmacodvaamics.

‘Shargel, L. and Yu, A. B. C. Applied B;opha?macew‘rcs and Pharmacok:refics
McGraw-Htll Educatlon

203
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BP623P | Pharmaceutical Analysis (Practical) Core

determine the . -

lyze multi-component
gmc tuchmquus

[dentlfv functlonal groups in compcmnés using FTIR spectroscopy and conduct
quantitative analysis using fluorimetry and [lame phoiometry. -

Separate and analyze mixtures of compounds using paper chromatography, thin-layer
chromatography (TLC), gas-liquid chromatography (GLC), high-performance liquid
chromatography (HPLC), and hlg‘n-performance thin-layer chromatography
(HPTLC).

Interpref spectral and chromatographlc data to 1dent1fy compounds and quantify
analytes.

el T o

204




B.Pharm Syllabus ;

Detailed Syllabus:

Determmatlon of thc endpoint of a , acid base titration by potenllometru. method.

Determination of end point of acid base titrations by conductometry. S O
Determination of absorptlon maxita and cficct of solvents on abso-‘rptlon maxima of :

organic compounds.
Assay of APIs by colorlmetry.
Assay of single com
Simultaneous estu’na
Ident:ﬁcat;on of Val'l

UV spectrophotometer.
ds by FTIR asper IP.

ental Analysis.

205
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B.Pharm Syllabus

ISeLode jiis
BP624P SECI Computer-Aided Brug Design
BP624P SEC2 Analytical Method Development and Validation Elective
BP624P SEC3 Pringiples of Preclinical Studies

206
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BP6261

Internship

100 ” ) | 100

P
1, " JI
4

N
§

P
L
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B.Pharm Syllabus -
Semester VH -
. _ \
~
BP715T Biostatistics Research metacdology (Theory) 3 3 o
BP7167T Cosmetics and Cosmeceuticals (Ti“;eory) ' 2 2
BP717T Al in Clinical applicat_ibns :(T_i'lcory) 2 2
BP7IST )
BP719T
BP;?ZIT
BP721T
BPT22T . | N
AEC
EP723F .
BP724RP
]
Total e
* One course shall be selected from the list _ : s

The syllabi for elective subjects are given in the appendix - W‘L ' SR

| Ty




’ RP715T ' Biostatistics and Research Methodology
' (Theory)
-~ alakid
. -
o 75 45
r
COURSE OBJECTI

- The Ob]CCthLb of this

S.Of variablub data
measures used in

>dicdl data.

, b 'Apply probab1 1ty _ bmomlal Poisson, nermal,
1 t, F, and chi-square distribu al dnd healthcare data analysis.
- o 3 Analyze relationships betwacn vanables usmg correlation and regression ‘techniques |
and interpret their applications in-pharmaceutical research.
) 4 [Perform inferential statistical analysis including estimation, confidence intervals,

A hypothesis testing, ANOVA and non-parametric tests for research decision- makmg
' Design and evaluate research studies by selecting appropriate research designs,

sampling techniques, and statistical methods, and demoristrate competence in

ot . scientific reporting and ethical research practices.

BT Y Uy A




B.Pharm Syllabus

Detailed Syliabus:

Basic concepts of biostatistics
1. Definition, meaning and type of variables
Data — Meaning and methods of data collection, data preprocessmg and
cleaning '
Population and samplc Importance of ,5a.mplmg, Samplmg methods
Probability and non—probabihty samplmg
o Probability sampling - Randoni; sy
cluster sampling ~ -
0 Non—prob bl
purposne samp

_Q-ho_uljS' :

table of 7. values -
Problems based on standard normal dlstrlbutlon binomial and Poisson
distributidns e
3. Sampling distributions — Meaning of sampling distributions

e t disiribution — the t statistic, equation for calculating t statistic,

relevance to t distribution, reading and interpreting table of {
- values, applications of t distribution -

s F distribution — the F statistic, equation for calculating F statistic,
meaning of F dlslnbutlon reading and interpreting tabie of F
values .

o Chi square dlSl’rlbutIDD — the Chi square statlstic meaning of chi

meaning of t distribution, meaning of degrees of freedom and their]

square distribution, reading and interpreting the table of chi square; -

values, applications of chi square distribution.

9 hours

L T




B.Pharm Syliabus ;

Correlation and regression analysis

1. Correlation analysis — Introduction 1o the concept of correlation|
between two variables, positive and negative correlation, no correlation,
examples of positive, negative and no correlation
Measurement of ¢orrelation -
¢ Pearson’s Correlation Ce-efficient — Definition and formula
assumptions, range of Pearson’s correlation .co-efficient]
interpretation of sign and magnitude
» Spearfan’s Rank Correlation Co- efficient — Concept and when td
use, procedure for calculation Spearman’s Rank Correlatlon
: Co-efficient.
Real life applications. i

m " > on caleulatic ' co-efficient, use | g poyyg

L1
L

- v 12 hOurS

Assumptions, pro

ANOVA)

Hypothesis testing in regressi
[Non-parametric tests -

Mann Whitney U test, Wilcoxon Sign Rank test, Kruskal Waihs test,
Friedman test, Chi square tests.

Assumptions, procedure and applications (prob]ems on non-parametric
tests)

“correlation |

Research methodology o
Research — Meaning, importance and’
v types. Types of research designs
Research methodology — Based on the research question, selection of
rescarch design, defining the populatlon and sample, selecting the sample
size and sampling method, method of data collection and data analysis.

M o211

SIS L

6 hours




B.Pharm Syllabus

Decision tree approach for selection of statistical tests on-the basis of .
research question and type of data : ) o
Descriptive research design — Examples of application Observational ~y

research design — Examples of appllcatlon Experimental research design
Examples of application T
Scientific report writing, plagiarism, referencing styles, seléction of '
research journals, abstracting scrvices and databases o
Screening and Optimization — Concept and experimental designs used foy |
screening and optimization including Plackeft Burman design, factorial
designs, D optimal design, sequential simplex design, central composﬁe
design and response surface ology, blocking and confounding in
experimental designs - :

: -~
ditions) .

L lications. Marcel ey
_Dckker _ _ : - - _ ol

2. Damul__ W W alth Sciences. Wiley. o
o

i

L

:-' ,;\ ,'J

} w

A

212 A
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Cosmetics gnd Cosmeceiiticals
(Theory)

Core

CGURSE OBJECTIVES

The objectives of this

. Recognize the fiin

'furmL';:iatiofr_Ls" a_nd

dosage forms, and

: of cosmetics for -

cosinetic products sug ' 'euoratwe cosmetics.

Identify the functional r
conditions.

¢ :_ gz_‘edu:ntb in managing skin, hair, and oral

T . . -

Explain the roles of rcgulatory bodies and labeling standards, and discuss the
integration of Al in personalized cosmetic formulation and virtual applications.

-

P A

L




ﬂl'
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B.Pharm Syllabus

Detailed Syllabus:

" |cosmetic.

Cosmetics and cosmeceuticals, Classification of Cosmetics (Cosmetics | 6 hours
and Cosmeceuticals for Skin Care, Hair Care, Oral Care; foot care, body
cavities, Decorative Cosmetics, Cleansing cosmetics, Pf-rfumcs and.
Fragrances.) :

Types of various dosage { Common excipients for

6 hours

hours

5

6 hours |

Role of Regulato _ ¢ Cosmetics: and. 6 hours

cosmetics:” Labdm 'c”ka:gingf of

" lcosmetics. " :
' Testmg as per BIS speclﬂcaﬂon and aratytical mcthodq (mcludlng
" |sensery te<;1: sensitivity test). i

Recommended References (Preferably Iatest edltlons)
I

2.

'Practsce CRC Press.
Wiley.

~Publishing.

Baki, G. and Alexander, K.'S. Introduction to Cosmetic Formulation and
Technology. Wiley.

Barel, A. O., Paye, M. and Maibach, H I Handbook of Cosmetic Science and
Technofogy CRC Press.

Benson, H. A. E. and Watkinson, A. C, Cosmetic Formulation: Principles and

Chisvert, A. and Salvador, A. Cesmetic F ormulation of Skin, Hair and Nails.

Dweck, A. C. and Santos, P. F. Formufarmg Natural Cosmerzcs Allured

Matsumoio, M. Cosmetic Science and Technoz’ogy .EISGVIBI‘.

_Rosen, M. R, Harry S\ osmeticology. Chemical Publishing, 1




B.Pharm Syllabus &

N
BP717T AT in Clinical applications (Theory) Core o
-
oy
o
L
.
and Lllmcal rlsk as,sewnﬂqt -
4 Evaluate the performance of machine learning models using hea thcare metries such { .
as acouracy, sensitivity, specificity, precision, recall, and RMSE, -
45 Analyze real-world healthcare datasets and assess the ethical and practma]
implications of Al-based clinical decision support systemb - B

VAR o . o

215
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Al in Pharmacokinetics & Dose Optimization

B

enal filiction)

‘s Review of pi]'a‘u"rn'aéokinehtic parametefs (Cniax, Tmax, AUC,. T

clearance) _ : : :
» Modeling concentration:-time relationships: Linear regression’
in PK data fnode se adjustment

6 Hours

IT .

6 Hoyrs

m | Aeme . 6 Hours
. + Logistic regre £ ) o
g » Classification of respoiders-s nionh-responders
’ « Evatnation metrics in-healthcare prediction
« Fthical implications of predictive modeling
Al in Clinical Decision Support & Real-World Data
]
C 1V + Structure of Electronic Health Records (EHR) - 6 hours

» Al in Clinical Decision Support Systems (CDSS)
»  Regression models for outcome prediction
« Classification models for risk scoring

ELl

« Real-world data analytics

B

W 2.1..6‘ |




B.Pharm Syllabus

» Limitations of Al in clinical environments
» Accountability and inferpretabilit

Guided Supervised Learning PrOJect Pharmaceutical and :
Clinical Applications '

Students will undertake a guided sﬁpervisud learning project
_(individually or in groups) applying regression ot clasmﬁcatmn
"1 modelsto pharmaceutlcal or clinical datasets. ’

l. ‘Aggafwal C.C.and Reddy, C. K. ﬁeahﬁzcare Datg Analytics. CRC Prcss

-2

N

. Campbell, M. J., ‘Machin, D. and Waltcrs S Med;cal Statistics: 4 Textbook for

(Preferably latest edrtmns)

Bonate P.L. P}mrmacokmetrc—Pharmac@dynamzc Modelmg and S:mu!anon ’
Springer.

the Health Sczences Wiley-Blackwell.
Schmidt, S. and Derendorf, H. dpplied Pharmacometrics. Springer.
Steyerberg, E. W. Clinical Prediction Models: A Practical Approach to
Development, Validation, and Updating. Springer.

Strom, B. L., Kimmel, S. E. and Hennessy, S. Pharmawepidemw!ogy
W;ley«Blackwell

_\Ul;t,/

-E

W

C



B.Pharm Syllabus

BP718T Modern Analytical Techniques

75

‘COURSE OBJECTIVES_._:
The objectives of thig'cotirse are to:
Introduce advan- d:mstrum'_ '

technlques, -
demanz st

i

Detailed Syllabus:

-

) 1. Nuclear Magnetic Resonance Spectroscopy:
Principles of '"H-NMR and ¥C-NMR, various solvents used,
chemical shift, factors affecting chemical shift, coupling constant, \
I spin-spin coupling, relaxatioti, instrumentation of FT-NMR and its - | 10 hours )
applications. '
2. Mass Spectrometry:
Principles, fragmentation gnd its rules, ionization techniques ~
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B.Pharm Syllabus

1 Electron impact, chemical ionization, MALDI, FAB, API, analyzers
— Time of flight and quadrupole, ion trap, detectors and applications.

N

1. X-Ray Diffraction Methods:

Origin of X-Rays, basic aspects of crystals, X-Ray crystallography,
rotating crystal technique, single crystal diffraction, powder
il diffraction, structural elucidation and apphcatlons

08 hours
2. Thermal Analysis:
. Introduction, instrumentation, factors affecting measurements,
applications of TGA, DSC (types) and DTA.
1.
2. :
10 hours

U1

__5 hours

1. Brown, M. E. Jatroduction te 'Therma nalysis: Techniques-and Applications.
Springer. ' 3

Cullity, B. D. and Stock S.R. Efemgents of X-Ray Dzﬁ?acuon Prent1ce Hail

Dong, M. W. Modern HPLC for Fracticing Scientists. Wiley.

Friebolin, H. Basic One- and Two-Diménsional N. MR Spectroscopy. Wiley.

Niessen, W. M. A, Liguid Chromatography—Mass Spectrometry. CRC Press.

Poole, C. ¥. The Esserice of Chromatography. Elsevier.

Silyerstein, R. M., Webster, F. X, Kiemle, D. J. and Bryce, D. L. Spectrometric
Identification of Orgamc Compounds Wiley.
8. Skoog, D. A, Holler, F. J. and Crouch, S. R. Principles offnstrumenral Analysis.

Cengage Learning. . _ '
Q. 219
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B.Pharm Syllabus

BP719T Pharmacovigilance (Theory) Core

pharmacov1g11ance Sy=‘ :

assgeiated with medicinal products,

4 IEvaluate pharmacovigilance datd to-detect trend% safety mgnals and risk factors

and public health outcomes. N e

5 Propose and implement risk management strategies almed at 1mprfwmor patient safety

}

[

- Wxﬂi
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Detailed Syllabus:

Fundamentals of Pharmacovigilance
a) Concept, history, and- importance of pharmacovigilance
b} Basic drug classification systems (intreductory overview only):
c) ATC classification, ICD

10 hou.rs

~preventabilitgic of
&) Management of ADRE™ :
f) " Onlinc reportmg mechanisms and databases (WHO-ART,
VigiBase, Vigiflow, Oracle Argus, OpenVigil software).
- gy ‘MEDRA

8 hours

v

Immunovigilance and Other Disciplines of Pharmacow_gll_ance -
a) Definition, scope, and significance of

Jimmunovigilance, cosmetovigilance,

nuiraceutical-vigilance, materiovigilance, herbovigilance, -
ecopharmacovigilance, and hemevigilance

b} Vaccination failure and vaceine

phannacougllance {vaccinovigilance)

¢) Overview of adverse events following immunization {AEFIs)

d) Immunization safety monitoring systems in India

7 howyrs

Risk Communication, Eva]uan{m, Management, and ICH
"|Guidelines

19 hqurs

a) Risk evaLuatlon and managemqnt strategleb m pharmacovwﬂanoe
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B.Pharm Sytlabus

and immunovigilance
1) Communication in drug safety crisis management

1 c) Communication with regulatory agencies, business
partners, and healthcare facilities

d) Analysis of real-world case studies and lessons lcarnt
) Emerging trends and challeénges in
pharmacovigilance and immunovigilance

) Overview of safety data generation

g} Objectives of ICH guidelines -

i) Expedited and aggregate reporting

i) Individual Case Qafety Rep
1) Periodic Safety Upda

1) Good Clinical Praé
“[m) App 1cat10n 0

ackwell.

' \Vorld

222




BP7207T

L(junselmg, and communlca’ﬂon techn :
5 Interprot and apply prescribing guidelines, essentlal drug concepts, and principles of " T
rational drug use for optlmal pharmacotherapy. S

- ﬁf S
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CG

Detailed Syllabus:

{Definition, scope and evolution of:

Introduction to Pharmacy Practice

I'Iospital and clinical pharmacv o

% hours

reparation

Drug procurement and i 1nventory control, dlbpenbmg of drugs to
inpatients, types of drug distribution systems, charging policy and
labeling, dispensing of drugs to ambulatory patients, dispensing of
coniroiled drugs, cutpatient medication dispensing, NABH bldnddrdb
for medication management in hospftal settings

Community Pharmacy

Organization and structure of retail and wholesale drug stores, types
and design of a drug store, legal requirements for establishment and
maintenance of a drug store, dispensing of proprietary products,
maintenance of records of retail and wholesale drug stores, prescription|
handling, labeliing, and patient counselling, introduction, defnition,
sale, and OTC medicallon list, vaccination services

10 hours

S N7
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B.Pharm Syllabus

m

Clinical Pharmacy Services

e Introduction to clinical pharmacy and its concept
& Drug therapy monitoring -

‘Medication chart review

Clinical review

Pharmacist intervention =

Ward round participation

Medication history

o o o 0o O 0

Pharmaceutical care

Drug mformatlon '

9 hours

|Role of phénnac
Telemedicine.,

. 9.h6{1rs

Prescribing Guidelines; 58
Therapy ' o
‘Prescribing Guidelines
Pediatrics, geriatrics, pregnant and ldetatmg women
ISMP guidelines for high risk medicines
Essential Drug Concept
WHO definition
Core principles and key features
Procedure involved in adding a drug into the essential drug list
Rational Use of Medications
e Antibiotics
e Antibiotic stewardship program

Injections

OTC drugs .

. Consequences of irrational drug use.

¢pt and Rational Drug

. 9 hours

B

e Dose calculations in chemothegapy, renal and hepalu, fallurc
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- patients.

Recommended References (Preferably latest editions)

1.
2.
3.

Hassan, W. E. Hospital Pharmacy. Lea & Febiger.

Harman, R. J. Handbook of Pharmagy — Heaith Care. Pharmaceutical Press
Merchant, 8. H. and Qadry, J. 8. 4 Texrbook of Hospital Pharmacy. CBS
Publishers & Distributors.

Parmar, N. S, Health Educarmn aud Commumty Pharmacy. CBS Publishers &
Distributors.

Parthasarathi, G., Hansen, K. N'
Pharmacy Practice: Universiit

d Nahata, M. C. A Textbook of Clinical

Shargel, L. C’o_f{?p ¢




B Pharm Syllabus &

BP7217T

Regulatory Affairs (Theory)

Core

COURSE OBJECTIVE

227
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B.Pharm Syiiabus

Detailed Syllabus:

Fu ndam cntals of Reguiatory Affalrs
[ntroduction to Drug Regulatory Affairs, Overview of regulatory
authorities in India and major international markets (US FDA, EMA,

PMDA), Role and responsibilities of Regulatmy Affairs Professionals,
Orgamzatlonal structure of e Euldl '

E

6 hours

g H|

mical trial

- Beq ts - harmaceutical

regutations, Good: Chmcal Pra : guidelines and

" ‘Schedule Y, Innovator and generlc drugs, Generic drug
product development -

» Phytopharmaceutical regulatlon by AYUSH and CDSCO.

. 6howrs T

v

International Regulatory Systems & Global Drug Reglstratlon:

e Types of regulatory applications: Investigational New Drug
" (IND), New Drug Application (NDA), Abbrcwatn.d New
Drug Application (ANDA} -
e Drug Master Files (DMF), Common Technical Document
(CTD), electronic CTD (eCTD}), ASEAN CTD (ACTD),
» Registration procedure for Indian drug products in overseas
markets, Post-approval changes to NDA and ANDA.

Ag i e

6 hours

o




B.Pharm Syllabus

Clinical Trials, Ethics, and Post-Marketing Surveillance:
o  Clinical research phases (I-IV), Clinical trial documents,

. Committee (IEC): Formation and {unctions _
v o Informed consent process and documentation, Gocod
Clinical Practice. (GCP) obligations of investigatots,

clinical trials, Pharmacovigiiance: Safety monitoring during
clinical triais and post- marketing,

Institutional Review Board (IRB) and Independent Ethics -

spensors, and moritors, Management and moniioring . of

6 hours

. difiona
1. Bery, I R. and! ¢
Healthcare

-Proce,ss Inicrma -

229
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Flective

. TBI..’TZZT AECi ...Cur.r.ent Good Manufﬁcturmg Practices (;:GMP;
o BP722T AEC2 Pharmaceutical Automation
~ BP722T AEC3 Modem Techniques in Cellular Biology
BP722T AEC4 "Medical Devices
o BP722T AECS Transformaiion of Food Waste into Medicinal
- o Producis
BP722T AECS - Biosimilars, Vaccines & Macromolecules
- BP722T AECY ' Precision Medicine
.
-
( ,
(-
{ :
L
[
L
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Modern Analyiical Techniques
BP723P ~ (Practical)

Core

(‘OURSE OBJ F‘ CT’IVF-

. X
iental data used for

R, drbon NMR

‘using UHPLC.

for pharmaceutical -

Construct a comprehenswe pr ':abl-]-lty and bioequivalence studies

adb‘ermg to USFDA r\,gulatoryl standards.

5- [Employ appropriate extraction techniques (SPE, PPE, LLE) for the accurate
quantification of pharmaceuticals in biological fluids and matrices and explain and

execute the MTT assay for evaluating cell viability in a laboratory setting.
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e X B2

— _ Detai"led Sllabus:

Interpretation of Proton NMR spectra of known compound (any two)
Interpretation of Carbon NMR spectra of known compound (any two)
Interpretation of mass spectrum of known compound (any two)
Interpretation of X-Ray diffraction spectrum (any one)
Tnterpretation of DSC"Thermogram (any one)

Preparation and Evaluation of Green Analytical Solvents
Analytical method developme 1sing. G hemistry
‘Quantification of phatt ol :
(SPEy '

I T |

o L | | T | 232
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B Pharm Syllabus ¢

BP724RP

Research Project -

150

* Refer scction 21 of reguld

L




Semester VIIT _

Ethical Consideraiions and

B.Pharm Syllabus &

fr et

BP815T Translational Applications of Al in 2 2
Pharmacy (Theory)
BPSI6T Clinical Pharmacotherapeutics - 5
' (Theoty)
. BPSITT .Industrlal Pharmacy 3 3
BP818T )

BPSI9T

. BFP821P

Sterile Dosage Grms and

.BP8§22P W 4 3
Delivery System (Pracuual)
_ - BPS09P VACI _ @Cle"ann.lg
0 . Validation
BPSB*P Basic Training in 2 1
} VAC BP§09P VAC2 Aseptic |
_ b Handling
Techuiques
_i . BP80YP VAC3 | Impurity Profiling
_ ) BP§24RP Research Project - 6 =TT
F ' i Total 22 24
e * One course shall be selected from the list @’”
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i

Fithical Considerations and
BP8I1ST Translational Applications of Al in Core
Pharmacy (Theory) '

i Elc'f_:ﬁfi_ﬁiél; and
11t 3 alid-ation,_gnd

[Evaluate model perfo and

Discuss regulatory and governance frameworks applicable to Al in pharmacy. .~

Analyze Al applicatiofis in automation and public health analytics. .

U NG SUCR Y iy

Evaluate cthical considerations in Al applications for pharmaceutical sciences and
- |healthcare ' ” '

o 2
o a b

-

. - 235
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Detailed Syliabus:

m

Inventory prf:dlu. _ .
» (Case studies an reoression- bused demoand forecasting,

different forecasting methods
+ Medication adherence moniioring systems
Al in supply chain risk prediction

Predictive analytics in pharmaceutical logistics

Advantages limitations, legal & privacy considerations of
Al in pharmacy avtomation.

& hours

v

Al in in Public Health & Real-World Data Analytics

6 hours

waﬂf

7 b

236
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= ] ’ B.Pharm Syliabus

—~ . | ® Overview of real-world data sources (EHR,

claims, surveillance systers)

o e Conceptual knowledge of Al in outbreak

prediction, Population-level risk modeling

Regression models in epidemmiology

Al in vaccination forecasting , :
Case studies: Al applications in epidemiological trend
analysis (¢.5. COVID-19 vaccination hesitancy, diabetes

prevalence forecasting, antibiotic resistance trends etc.)

| ! 3. - 3

_ Medicine. / o

L - ' — *
3

e
§

"

-

y ' ' : ' ; . : : . . a
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BP816T

Clinical Pharmacotherapeutics
(Theory)

Core

2

11
5

-COURSE OBJECT

: Londltlons

Describe the gen

Identify the pati

| oo

Understand the methods of

acoloalcal management. _

ﬁetai!ed S:yl'labus:

Definition, etiopathogenesis, elinical manifestations, overview of
management of the diseases associated with

arrhytl-\mia

Ischemic Heart Disease

Hypertension, heart failure, myocardiat infarction, hyperlipidaemia,

5 hours

,%ﬁ//'}\ﬂ - N1




~~

i

o
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B.Pharm Syllabus

I1 |Respiratory System: Asthma, COPD ' 2 hours
m Renral System: acute renal failure, chronic'renal [ailure, renal 3 hours
replacement therapy
v Endocrine Systeml: diabctes, thyroiﬂd clisc;rders 3 hours
v Nervous Sys_t.em: epilepsy, stroke, parkinsonism 5 hours |,
Y _Gastroihfestinal System: peptic ulcer disease, GERD o 2 hours_
vl 3 hours
| _.VIT _{__IV - '-4 hours
IX 3 houfs. _

“Hill Education.
; T, D. and Ellingrod, V. -
-Hill Education. -

239
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Industrial Pharmacy and Facility Core
BPS17T - Desigii (Theory)

COURSE. OBFECTIVE

" : .

1. Intro_d_uoﬁ regu]atory guii delmc
governing pharmaceutical formt

{

L

b ) | Interpret regulatory guidelines {ICH, WHO, Scb_e.dule M, SUPAC) relevant io

. ' i pharmaceutical product development, stability studies, and manufacturing processes.

2 Explain pilot plant operations and scale-up strategies for the development of solid,

liquid, and semi-solid pharmaceutical dosage forms.

. 3 Describe the processes, documentation, and quality management principles involved
in technology transfer from R&ID & manufacturing.
Design and evaluate facility layouts and utility systems for sterile and non-steriie

. 4 |pharmaceutical manufacturing in accordance with ¢cGMP and global cleanroom

: ! standards. .

\ ' ' |Assess modern pharmaceutical facility design approaches, including modular

s 5 |cleanrooms, automation, and Validation systems, to ensure efficient and émnpliant
manufacturing operation ' A3 ﬁ,/a
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B.Pharm Syllabus

Detailed Syllabus:

[1CH gu1delmes of stability ¢

Regulatory guldelmes for formulatlon Development:

[CH Q8, QbD and optimization (Fundamental terminologies, process
and applications)

| 12 hours

Y hours

9 hours

Facility LGﬂSlderatmns Sterile
- Overview of sterile pharmaeeutzcal manufacturing: layout as pet
schedule M and ¢GMP, clean room concept -fraportance of sterility
and contamination control, SIP. efficient material and personne! flow
to maintain sterility, Zoning and segregation, Guidelines, standards

v -anid Cleanroom classifications from FDA, EMA, WHO and ISO. 9 hours
- Heating, ventilation aand air conditioning system (HVAC)]
Significance, components, testing (including efficiency a:nd infegrity
testing of HEPA).
- Parameters for qualification and validation (routine monitoring
of clean area. _
. |Advances in facility design : _
V. IModular concept of manufacturing facilities with significance and 6 hours

suitable examples, Advances in clean room technology: pass- through

\

chambers, @/ 5, e e
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isolators, Modular cleanrooms

Automation and robotics in pharmaceutical manufacturing operations.

Reeommended References (Preferably latest editions)

. Akers; M. I. Sterile Product Development: Formulation, Process and Regulatory

Constderations. CRC Press.

. Beg, S., Abbas, M. Z. and Hossain, M. A. Pharmaceutical Quahty byDes:gn A

Praca‘xcaf Approach. Academic Fress.

. Bunn, G. Pharmaceuncal Productmn Fuacilities: Design andApph(‘armnu CRC

Press.

. Francke, R. M. and Mels '

So!uz‘rom Jor Ph
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BPSIST Pharmaceutical Management
{Theory}

50 20 . : 30

COURSE OBJECTIVE

The objectives of s o

(Gain a deep under. aceutlcai Sec?o

rehenswe u derstan"mg of the pharmaceutlcal 1_,__dustry
fator s, manufa

healthcare and thx_;:_l.l '|mpact on .

mdustry including market €n r}, corfipetitive A \;':"ahta.ge, and.business growth

sfrategies.

4 Formulate and cvaluate slrdu,gu, business plans for pharmuccutical companics,
considering global and local market dynamics.

Develop and implement pharmaceutical marketing strategies that align with both
5  [business goals and regulatory guidelines. Apply advanced sales and marketing 1
techniques tatlored to the pharmaceutical industry, focusing on producl positioning,

customer segmentation, and dlgltal marketing.

o



wd
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B.Pharm Syllabus :

Detailed Syltabus:

Introduction to Pharmaceutical Management

Introduction to management. Overview of Indian & Global
pharmaceutical industry, Role #nd responsibilities of a pharmaceutica
manager. Functions and 1mp0rtanca of Key Management Principles]
Planning, organizing, leadi
managemient.

Decision-making and Timg

'6 hours

I

Marketing Management in Pharmaceuticals
Definition and uniqueness of pharmaceutical marketing, Pharmaceutica]

Marketing: Product, Price, Place, Promction, Strategic marketing and

representative, Digital marketing of pharmaceutical products, Ethical

_ conmdcrallons in pharmarcutlcal marketing and promation, E pharmacies -

Marketing Overview; Global & Indian Scenario, Marketing Mix, 4 Ps.of

competitive  analysis, Pharmaceutical Sales: Role of a medical

6 hours

L'qg:

' 'Pharmaceutlcal Pioduc{ Managemen"e -
/= - [introduction to Pharmaceittical Product hxfanazcment role of p’odnct-“-
) _'.._;i__jl_anagemer,v_.__m the pharmaceutical industriKey resppnsibilities of 4
*:- jpharmaceutical product manager, Product Lifecycle Management;)
Branding and - Promotiozal Stralugies in  pharmaceutical  sector)
mporiance of market segmentation, targeting, and positioning irl

product

imanagement, Market Research and Anaiysis in pharmaceutical scctor:

<7 {Techniques for conducting market research -
. . |Financial planging and Human Resource Management
Budgeting; financial forecasting, cost control, Pricing of Pharmaceuticals
as per DPCO, Importance of human resource manageient in
IV pharmaceuzical organizations, Recruitment, selection, and trainipg of 6hours.'
- |pharmaceutical professionals, Performance appraisal and employed .
motivation, Behaviour, Leadership stylcs and their impact o the
" ipharmaceutical industry, Team building and conflict resolution.
. Operations & Supply Chain Management in Pharmaccuticals
Operations Management, Production planning and control in
pharmaceutical manufacturing, Inventory management and optimizationj
vy iLean manufacturing and Six Sigma in the pharmacentical industty! g pours

Supply Chain Management, Logistics management and drug distributiors
channels, Cold chain management and the role of technology in SCM,
E-commerce and its role in pharmaceutical distribution, Risk
Management

and Sustainability,

i

v

- ."“



!
e

Recommended References (Preferably latest editions)

. Dessler, G. Human Resource Management. Peatson.
. Drucker, P. F. Principles of Management. Harper Business.
. Joseph, A. S. Pharmaceuncal Management and Marketing. CBS Publishers &

Distributors.

. Pandey, I. M. Financial Management. Vlkas Publishing House.
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B.Pharm Syllabus |

Stevenson, W. I. Operations Management. McGraw-Hill Education. Y

5.

6. Kotler, P. and Keller, K. L. Marketing Management. Pearson Education. !

7. Kotler, P, Kartajaya, H. and Setiawan, 1. Markeiing 6.0: The Future Is Immersive. T
Wiley. _

8. Nandy, $. Strategic Pharmaceutical Marketing Mar'agememt in Growth Markels. '
CRC Press. -

9. Smith, M. C., Kolassa, E. M., Perkins, G, and Siecker, B, Pharmaceitical '
Marketing: Frinciples, Lnvironment, and Pmcrfr:e_. Pharmacentical Products Press.

e e - i m e Cmanan - e + s ) . e A it 13 A e b, e SRS B

fe, ‘muaterials, and

science {0 assess NDDS: ae & - ard ' -
Explore the emerging field of ion- icine, }r'c.]udmg its genetic, molezular,
and technological urderpinnings. rc]evant to pharmacy. . N

@/ COURSE OUTCOMES (CO): | ' .- Lt

Classify and explain the different types of NDDS and describe their need in
overcoming limitations of conventional drug delivery. '

__ 5 Identify appropriate pharmaceutical iigredients for cleswrmncr site- specrﬂc or ~
controlled-release délivery systems. L
3 Design oral, mucosgl, parenteral, and transdermal NDDS, and evaluate their

mechanisms and formulation parameters...

245 }




B.Pharm Syliabus

4 Apply QbD principles and preclinical evaluatton tools to assess NDDS quallty and
safety. (

5 Demonstrate an understanding of the scope, principles, and challenges of preublon
medicine in modern pharmacotherapy

Detailed Syllabus:

Fundamentals, Pol
1. \leltatlons. of

12 hours

L |

aspects including

5. Case- studies: Liposomal Amphoterscm B for Fungal Infections,

mRNA- Llpld Nanopartlcl/?:} Vaccmcs (e.g., COVID-19 Vaccincs)

2. Longracting systems: 1 ! 6hours |
inserts C _ _ .
B 3. Transdermal and microneedle technologies: ionfophoresis,
“sonophoresis, micro needles
'ta Aseptic manufacturing, scale-up challenges and process cmal} tical
i __tools (PAT)
' Evaluation, Quality, and Translation .
1. Preformulation and QbD: QTPP, CQAs, CPPs
). Characterization methods: patticle size, zeta potential, SEM/TEM,|.
in-vitro release, permeability assays (PAMPA, Caco-2)
3. Non-clinical evaluation: PK/PD  modeling, . biodistribution)
v LOchotogy ’ ’ ) ' 6 hours
d 4. Regulatory pathways: 505(b)(7), complex generlus ICH Q8-Q10)
EMA pathways

Pl

&7 / H.L,,/“




L

| Depot Antipsychotic Injections (e.g., Risperidone Microspheres), i

\W
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B.Pharm Syllabus

Transdermal Patch for Hormone Replacement Therapy, Oculaj
Inserts for Glaucoma Maragement, Oral Colon-Targeted Delivery
for Inflammatory Bowel Disease, Inhalable Insulin for Diabetes
Mellitus, Dendrimers ~ for - Targeted Cancer  Therapy,
Chronotherapeutic Drug Delivery in Hypertension.

6. Nanosystems and precision medicing

a) Liposomes, niosomes, transferosoines, polymeric nanoparticles,
solid-lipid nanoparticles, dendrimers,
b) Precision medicine: definition and scope, evolution from’

one- ~size-fig=all™ to pcrsonalxza,d approacnes

Advantage
[Water for

hours

‘{. Aulton, M. E. and T _-Aﬁft(jn"’sip??' - The Desz’gn and - -
- Manufacture of Medicin o '
2. Banga, A. K 1mnsdermaf and Intradermal Delivery of T hempeum Agents. CRC
- Press. 7
3. Dash, A. K. and Cudworth, G. C. Thempeuz‘zc Proteins and Peptides: Formulation,
Processing and Delivery Systems. CRC Press.
4. Jain, N. K. Drug Delivery Systems. CBS Publishers & Distributors.
5. Kueuter, I. Colloidal Drug Delivery Systems. CRC Press.
6. Martin, A.; Sinko, P. J. and Singh, Y. Martin's Physical Pharmacy and
Pharmaceutical Sciences. Lippincott Williams & Wilkins.
7. Torchilin, V. P. Nanoparticulates as Drug Carriers. Imperial College Press.

8. Remington. The Science and Practice of Pharmacy. Pharmaceutical Press.




B.Pharm Syllabus

BP820T-AEC]

Pharmaceutieal Packaging
BP820T AEC2 Supply Chain Management
BP820T AEC3 Industrial Safety and Waste Management
BER20T AEC4Y Traditional Healing Practices of India
BPS2OT ALCS Futuristic Phzrma through A'RJ'VR_: Pharma
-' 40
Herbal Cosmetics for ind

BP820T AECO

i

Elective

The syllabi for clective subjec;

248
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BPS2IP Pharmaceutical Marketing Skills
¢ (Practical)

e

50

Introduce studeats io the fundamentals of pharmaccutical marketing, focusuig on ibe
industry-specific strategies and wactics. . =
Gain insight into the stages of a pharmagceutical product’s ;1fei_yc]\,, from d \»elopment 3
commercialization. £ .
Digsrass. ihie eritical #»e of regul ations, ethical wnblderdm,.ls ~and a,ompha nce issues in
m?rkﬂt!ng pharmacer .tical products - - -

siudents wiil skills to design andrkf-tmg strat . & forniaimacentioal products e
considering various market segments and s,takc.holdt:r needs.
J_“leodu-..e "ﬁrdJ’lUUS sals

25 techrlques and GO i caﬂon xkilis _th’de to- uu'ld refati

LT

i)es%n dnd g
railored 1o soomilc X §
Demonstrate knowledge of the eth y Iega. conmderationq in pharmaceutical

~ |marketing and how to enRsure compliance with industry standards and regulations.. )
Implement digital markctlng strategies, such as social media campaigns, wearch : Lo
¢ 4 lengine optimization (SEO), and oniine advertisemcnts, to promote pharmaceutical
products. '

Develop and demonstrate strong mtcrpersonai and communication skills, necessary
5 |for building relationships with healthcare professmnals patients, and other

stakeholders in the pharmaceutical mdu&ry

S




B.Pharm Syllabus

Detailed Syllabus

~ Design a patieni education program or presentation for pharmaczutical products

" Design a product promotion scheme and create a brand :,trategy for a pharmaceutical

_. L)emgn mock-up or protutype o1 an e~-commicree wehs site. for pharmacy
. Design a digita! marketi~g - ampaign for a pharmaceutical cr cosmetic produet” Ui -

. Create a product positioning stafement including the Unique Seiling Proposition (UsP)

Conduct a comparative study of Indian and global pharmaceutical marketing
approaches. o ; '
Study and classify different markcting ;:omffmnication styles in 1.'hc pha rmaccu'i:ica1
industry. ' ‘ '
Design and conduct primary market research oh prescription pharmaceuﬁcal Dl‘OdllL,tS
and analyze the data. '
Design 2nd conduct pri mmary tmarket réscarch "{'m OTC preducts and analyze the. data.

Create and deliver a product detailing pmsun&.atibn for healthcare professionals.
targeting consumers. -

Develop and present communication strategies for O I'C products for both healthcare
orofessionals and consumers. '

product.

Devalop a sales strategy fora phamla(:f'utlcal product focus mg on distribution channels
'mﬁ promoticnal tactics for retal’ .. -«»hstru)u* HE :

social media, email marketing, and SEO techniques.

for a new pharmaceuiical product.- -

D —

L pe Ll

S

Recommended References (Preferably latest edztwm) . :
Crompton, J. L. and Lamb, C. W. Marketing Government and Social Services. Wiley.

Herger, M. Pharma Markez‘mo Excez‘fence Strategy, Tactics and Implementation. CRC |
Press.
Jain, 8. K. Pharmarevrzcaf Marketing Managemeni. CBS Publishers &Dl:,mbutom

Zotler, P. and Keller, K. L. Marketing Management. Pearson,
Kotler, P., Shalowitz, J. and Stevens, R, J. St £‘£€gCIMF?‘k<"unﬂfD?‘ Health Care
Orgamzafwns Jossey-Bass.
Malhotra, N. K. Marketing Research: An Apphed Orientation. Pearson.:
Panda, T. K+ Sales and Distrikution Management. Oxford University Press,

Porter, M. E. Competitive Sirategy: Techniques for Ana!yz,mg Indus‘mes and
Competitors. Free Press.

Smith, M. C. Pharmaceutical Marketing: Strategy and Cases. Pharmaceutmal Products
Press.

—

\i-/ LM
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Sterlle.Dosage Form and Novel Drug
& ~ Bpsazp - Delivery System (Practical)

_ Pm\qde a comprehenswe understandmg of the concepts, design principles, and ST
7 S o techriological advaricements_in novet dtug dehvery systems (NDDS) and their ~ -
X S e : apphcatlon in precision medicine. - -
. o o Dcvelop preficiency in the fomlulanon prepardtlon and evaluat.lon of-various
: ' -advanced dosage forms for site- -specific and 60ntmlled drug delivery. - _
o = -~ ¢ lmpart knowledge on blophatma(,eurlcal and pharmacokmetic conmderatmns -
P e & mﬂuencmg NDDS forir roved thempeutlc dutcomes. - - e S
R 7 7+ Introduce students 1o ole ofN”E":DS in persc-‘ﬁalxzedfpremston medtcme focuﬁﬁg B
t © Tom patlent speglﬁc drug dehverv stratcgles - ’

"1

.

) - Lntcgrate NDDS strateglcs ifito precision medicine framcmrks to Optlmue dosmg, L
_— S L therapeut:c targeting, and mdmduallzed treatment plans S L

A
i

b
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Detailed SyHabus

(Minimum 12 experiments must be perfovimed)

LTI (N IR

4.

LA

separsiion techtoue

IR T

Freparation and evaluation of orodispersible tablets
Proparation and-evaiation of fast dissolvifig tablets
Freparation and evatuzrion of bilayer fablets

Peo pezamn\nd evalw ;uif,F simotic Tﬂbv {5
Prepavation and evalumion of mic :

Lt

Chlen Y, W
I_am_,N. K. Controlle : ] bii _ :
DiSIr'b'thiﬁ p oLyt T - LT

‘sm‘m 2 J Marfms Ph/s:m i ;

Witlisms & Wilkins. " wooT

Sywarbrick, §. and Boylan, 1. €. .E,m,ycfopedza of Pharmacerz;rcai’ Iechnofogy CRC
Press.

Indian Pharmacopoelia, Jod; ﬂLFis_armacopocia_ Commission. = .

.. I T

» W K

-
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ours

BP323P VACI

Cleanin g Validation

BP823P VAC2

Basic Training in Aseptic
~ Handling Techniques

BP823P VAC3

Impurity Profiling

50

253




Appendix |

B.Pharm Syllabus

List of Recommended Flectives ( AEC:’SEC!YAC courses to be nres.clfibed by HEI] _

11

Electi\_xe
1

.. | BSPEZE?P | .Communicétion Skills . . __P.r_a_c.tic?.l_ -. SEC-
Practical | SEC

-AEC
. AEC .
CAEC
- AEC |
AEC
AEC
Vi - EE Theory | ALCC
_EP 61T .Actlve:Pharmaceutu.:a? o : _
' 1 Ingredients and Excipient Theory AEC
AEC6 : ' T
o Sciences
BPGAD
L Computer Aided Drug Design Practical |- SEC
: SEC1
é// Elective '
BP624P | Analytical Method » SEC
4 o Practical
SEC2 | Development and Validation
. BPe24p | Principles of Preclinical Studies | Practical | SEC. -
. P 2 : _

b R My




B.Pharm Syllabus

SEC3
BP625F .. . . . l
VACT Profess.lonal Skills : Practical | VAC
Elective -
3 BP625P Process A'nalyticfal Tbc-hnolc?_gy R |
VAC? {PAT) and QbD in Formulation | Practical; VAC

| Science:

_ THeory i AEC

: BP722T Current Gogd Manufactuting
CAECT P ctices (cGMP) -~~~

- BP722T

b 'J_'hcc.:'j;' AEC | 7

AEC

Thesry AEC | _

BPS20T | In

Elective | ~ AEC3 | Theory | JAEC _ -

. Vil : .1 BPR20T Tfa?lltlonﬁ:[ Hezling Practices of Theory CAEC | L
: AEC4 India :

BP820T | Futuristic Pharma through

AEC5 | AR/VR: Pharma 4.0 Theory | AEC
BPB20T Herbal C.osmetl_cs for Industry Theory AEC
AEC6 | Perspectlive -
Elective | BP823P K
. - . c
g VAC] Cl_ean_mg Vaﬁllcl'atl.on Practical VA
e f '

o




B.Pharm Syllabus

BP823P | Basic Training In Aseptic ' '

- Practical VAC
VACZ Handling Techiiqgues racticea A
BPB23P : . :
VACS Impurity Profiling Practical VAC

1 SEC — Skill Enhancemeni Course
AEC — Ability Enbancement Course

FAC --Talue Added Course

s ':wm;m | . “y
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3

SEMESTER U1

BP726P SECI Communication Skills Flective
- (Practical)

ical, retail, and

acy interactions using

role-play and case scenafios

3 {Draft professional emails, prepare gat ent. mfennation lbdﬂﬁts ai'!"l create drug labels
‘ with clarity and accuracy. - -
4 [Deliver confident oral preséntaiions and communicate coniplex medlcal mformatwn
in a simplified, patient-friendly manner. -
5 |Apply principles of ethical and culturally sen51twe commilnication in handlmg

|patients and professional peers.

Detailed Syllabns

I

(Perform any 12 Experiments)
Introduction to Communication in Pharmacy ' 3 ﬂ

¢ Types of communightion: verbal, non-vetbal, written A




257

e’

"

N



i
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 Importance in clinical, academic, and retail pharmacy
2. Listening and Observation Skills Workshop

® Active listening techmques barriers toiistening

* Obscrvation of cues: patient posture, tone, compliance

-3 Role-pla} Communicating with a Patient for Dispensing a Prescription
» Explanation of dosage, frequency, side effects, and precautions

4. Role-play: Handling Difficult Conversations (. g., Angry Patient or Confused Eiderly)
e Empathy, patience, tone modulation, de-escalation techniques '

5. Written Commumcatlon I: Profesuonal Emall ertmg & Documentatlon

- - media awareness post
s Bakics of teieconsultatlon and ePhirmacy chat supporl L
- 14. Ethics and Professionalism in Comthunication- -
. Conﬁdentlalltm patient rights, informed consent
- » Role-play ethical dilemmas i in pharmacv
15 Assessment & Reflection
- » Final presentation or counselin g demo
o Feedback, self-evaluation, and faculty observation

4

Recommended References (Preferably latest edition):

. 1. Communication Skills in Pharmacy Practice — F. M. Kelly & 8. L. Svarstad,

Lippincott Williams & Wilkins

2. Developmv Communication Skills for Pharmacy Cathermc Langford ' :

Press mo /

Pharmaceutical .. _ o

B
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3. Patient Counselling Guidelines for Pharmacists — WHO India, World Health

Organization

1hd

~ BP226P SEC2

Mental Well-Being, Stress and Conflict | Ellect['é
Management (Practical) -

zgdnd restlience. -

¢rsonal and professional growth,

259
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(Perfdrm any 12 Experiments)

Self-assessment of stress levels using Perceived Stress Scale (PSS)

Joumaling activity: Maintain a 7-day emotional diary

Mind(ulness breathing exercise and reflection
Guided meditation session and feedback form

Time managcment activity using Eisénhower Matrix

Role-play exercise on workplace conflict resolution

SWOT analysis of personal beha

'mechanlsms

[
260




B.Pharm Syllabus

BP226P SEC3

Fundamentals of Ccmphter
Operations (Practical)

Elective

' .o sl . . - ) . '
- COURSE OBJECTIVES:

Dcmonblrdle .
[file management furs

ents, and

perform basic system and-

2 |Prepare and format dlglt'll

ocumients and spreadsheets for 2 cademlc and

. |pharmaceutical applications.

professional communication.

3 |Develop presentations and use digital commumcatwn tools for effective

search platforms.

4 - |Access and retrieve scientific information using online databases and academic

5. |Apply basic computer skilis tor organizing, analyzing, and managmg
pharmaceutlcai data and documentation.




B.Pharm Syllabus

Detailed Syilabus

{Perform any 12 Experiments)

General Instruction on Digital Tools

Open-source digital tools are preferved for teaching and learying purposes. However, instiluiions mid)
choose appropriaie software platforms, applications, or onlins servicey dep. ading on wvailability,
imstitutional policy, and infrastruciurs. The selecied tools should enable. students to pel furne. id
required digital and documentation iasks effeciively. The specific softwere wnay vary, bul th: skills ana
compeaten:ides listed below must be achieved using Juzfrvble touls. D ¢
Fracticai Components '

1. Basic operation and

stem, including system
settings zid file ' '
2. Creating, reriamin,
computer s yétcm ;
3. Prepar:i'n'g 2 :
ap_phu.-,;tiot Wit

(3 L
!‘ga -
d !

roper subject.
ation etiquette. =
itling, wiventory . ..

" pharmacy- reiated ﬂs,s and ddta

13. Exploring digital healih chhnoiog;eﬂ suc‘n as pharmacv—related mobile app]lca‘ﬁonq or
clectronic health tools used in healthcare practice. '

14, Accessing and utilizing onlme learning piatformb tor professional education and
course materials. ;

15. Preparing and submitting d1g1ta| aqq1gnmems usmg word-processing, spreadsheet, or

presentation tools.

{Recommended References (Preferably latest edition 1)
1. Introduction to Computers — Peter Nerton, McGraw-Hill Education

2. Computer Basics: \Absolute Beginner's Guide - Michael Miller, Q’ue}?ublisbing g

|
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SEMESTER III

B.Pharm Syllabus

i

Nutraceuficais and Furctional Foods
(Practical)

Elective

(Perform any 12 Experimenits) ,
* Tdentification and classification of nutraceuticals and functional foods from

marketed products ' . e .
Preparation of a probiotic drink or yogurt using lactic acid bacteria

Extraction of phytochemicals (flavonoids, alkaloids) from plant material
Estimation of antioxidant activity using DPPH method

Formulation of a herbal supplement caﬁsuie or powder

‘Demonstration of dietary fiber content from cereals or vegetables
Assessment of total polyphenol content-using Folin—Ciocalteu reagent- - -

2,
3,
Y
5.
6.
b
‘g
i

Label analysis of functional foods and dietary supplements (FSSAT standards)

=

¥




Pt

B.Pharm Syllabus
S
9. Case study presentation: Role of omega-3 fatty acids in cardiovascular health N
10. Demonstration of stability testing of 2 nutraceutical formulation. | _ S
i1. Preparation of fortified food product (e.g., iron-fortified juice) ' o
12. Visit to a food testing laboratory or nutraceutical industry (or virtual tour) ' " £
13, Evaluation of glycemic index of selected carbohydrate-rich foods {coriceptual) o
- 14. Regulatory comparison of nutraceutical guidelines (F5SAL vs. FDA vs. EFSA) . | .
15. Preparatice of a functional food label with mawition far < and claims - R LA
Recummend&i Refa?&éle?ﬁmfémb{y lutest ditiﬁ:zj‘rmw e T | -
-
¢
: ... }
e '
i
o
L
g
[
264 S
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BP326P AEC2

B.Pharm Syllubus

Elective

265




B.Pharm Syllabus

Detailed Syllabus

(Perform any 12 Experiments)

Determination of the acid value for the given 011ffat _

Determination of the ester value of the given oil/fat LT
Determination of ﬂme saponification value of the given o1l;’fat o e

Quantification of Cdffeme
. Determination of-fat ¢o

*-“—ropé'rdg\mﬂ#w.!ﬂw

Determination of total and free amdlty in honey as per FSSAI method,-. el 1 S

, Springer

5 Food Cherﬁlstly & chlebcrle Sprmger

ards A_u.thé)ritysof .

\\ _
V

266
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- B.Pharm Syllabus

BP326P AEC3

Yoga and Life Sciences (Practical)

Elective

267




B.Pharm Syllabus

Detailed Sytlabus

(Perform any 12 Experiments)
Demonstration and p'i'actice.of Surya Narpaskar {Sun Salutation)
Practice of basic asanas: Tadasana, Vrikshasana, Bhujangasana
Practice of Pranayama techniques: Nadi Shodhana, Bhramari
Meditation session: Focused awareness and breath control
Yoga-based stretching and warm-up routite
Recording physiological pa &

Go 3 O U A W N —

. Poster presentat

o

Yoga for _spe_c-iﬁc :
10. Group chanting of
11. Learning the role

12. Visitto'a;

268
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) ‘ _ B.Pharm Sylabus
3
M | SEMESTER VI
BP621T AECI Green Chemistry (Theory)
. k ; "
L L Articulate:1}
o for each.
-+ _ Identify and propose sii] . _
. 4 [Understand the adv*mcm thetic: ing Green synthesis using microwave,
) Ultrasonic for the production of acuvc pharmaceutical ingredients (APIs).
. 4 Devclop strategies for waste minimization and continuous flow reactor in pharmaceutical .
_ manufacturing in industries.
s : -5 Articulate the principles of green chemlstry ar1d provide relev ant pharmaceutical examples
. foreach. , - ' T L
otf e * |
1 & o [ (L @/

L S : 269




B.Pharm Syllabus 237

Detailed Syllabus i N
Introdaction to Green Chemistry in Pharmacy - -
1 1. Definition and scope of green chemistry in pharmaceutical sciences 3 hours
________ 2. Principles of Green Chemistry with pharmeceutical examples  |° - i
Ervironmental Aspects snd Metrica ia freen Pharmacy
¢ Comparison of trdult'unai vs. green chemical approaches in drug 8
Ii synthesis _ : 3 hours 7
v Envircnme :
® ,{;Evcn'ié ) i
1 - : !' e
:
_ ' Ty
Zhours ! B
T
\ ~
¢
- 2 hours
S
- 3 hours i C
- . e -“«,_)
4, Z ~ -
5. Rolc of | grccn chemist 1 ¥aiy =
Recommended References {Preferably Iatesf e'd:rm '
_ ) L
1. Anastas, P.T. and Warner, J.C., 2000. G*een chemistry: theory and practzce Oxford o
university press. : . e
2. Lancaster, M. (2016). Green Chemlstrv An Introductory Tex: (3rd ed.). Royal Society of )
Chemistry. i -
3. Green Chemistry in the Pharmaceutical Industry, Edited by Peter J. Dunn, Andrew Wells, i
arid Michael T. Williams, 2010. '
4. Green Chemistry and Sustainable Techmology: Biological, Pharmaceutical, i
and Macromolccular Systems, Fdited by Satish A. Dake, Ravindra S. Shinde, Suresh C.
Ameta, : ' )
A. K. Haghi, 2022, '
5. Scalable Green Chemistry: Case %tudles fromyhe Pharmaceutical Tndustry, Edited by Stefan s
Koenig, 2013. A 0 \ \ M/ -
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B.Pharm Syllabus

Materiovigilance anﬂ 'Hémov1gilance : Elective
BP521T AEC2 _ (Theory) T

COURSE us;JEL"l V¥

(MVPI) and the procedures for repomr.g';ucdlcal device- 1eiated ddverse gvents.:
Outline the frafficwork of the Hemovigilance Programme of India (HvP1) #nd class;fy

’ different types of iransfusion-related adverse reactions. . : vy

4 Compare national and international vigilance systerns and app by basic mcthodb of nsk -
assessment, signal detection, aind root cause analysis. -

5 Demonsirate appropriate documentation and reporting practices and recognize the role

of healthcare professionals in promoting vigilance and patient safety.

271
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B.Pharm Syllabus

Det_aii_ed Syllabus '

Introduction to Vigilance Systems
o Overview of Materiovigiladc

cc and other

' 3 Hour_s

Haemo-V‘i'gl. softvnr

» Responsibilities of blodd ban risfusion officers,

‘o Case examples along with Causallty assessment of Hemolytic
reactions, TRALI, TACO dllervlc responses.

-and-healtheare providers -~ -~ . : )

3 hours ,

Iv

(Jlubal Regulatmns, Risk Assessment & Root Cause Analysis

e Internationzl frameworks: US FDA (MAUDE), EUMDR, SHOT
(UK), French Hemovigilance
o Compatison of [ndian and global
-materiovigilance/hemovigilance practices
Signal detection and evaluation of adverse events
Root cause analysis (RCA) and ;mpiementatlon ot cofrective &
preventive actions (CAPAY

s Risk communication and role of healthoare teams in mjtigation

3 _hours

BT




B.Pharm Syllabus

F
Reporting System's, Quality Assurance, and Professional Role
Demonstration: Reporting of MDAESs and ATRs using mock forms
Practical exercises in form-filling and event documentation
.o Integration of vigilance into hospital quality systems (e.g.,
' NABH, ISO) . R 3 hours

e - Strategics to enhance adverse event reporting cullure
“* & Ethical considerations and communication with paflentu;’famxhes '
e Role of phatmacists, nurses, clinicians, bmmedlcal engmeers in
vigilance pmgrams

273

A,

o I A

A




B

B.Pharm Syllabus

Scientific '“."-'r.iti.ng (T.heqr}..?)” o _

|
2 |Develop cle:
3 [Use effective.s
) 4. =
= -

-

N EX
: introduction to Scientific Wfifing -
. Overview of the course -
R s Principles of scientitic writing 2 hours |
® Overvicw of scientific research
° Introduction to Microsoft tools and its application
Writing Literature Reviews and Scientific Papers
1I . Structure and format of literature reviews 5 hcllurs
D . Conducting a literature review . \
. Analyzing litcrature and developing themesy 1, - \
) ’ - " .

YAy
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B.Pharm Syllabus |

Writing a compelling introduction
Developing a clear methodology
Results and analysis

Comimunicating Results and Data

I . Understanding data presentation 3 hours
° Developing tables and figures
B ° Using effective graphic design
Scientific Citation and Referencing -
v -® Understanding citation %tyles 3 hours

Citation.and | agiarlsm

eview and Revision

~2hours -

£

4, lley, M T
3. Ma{,hi L A.

7. Tufte E.R. The V]q_
8, American Medlcal Associatie
USA. = - | | -
9. - American Psychological Association. Publicatisn Manual of the A_merican' Psychological

~ Association. American Psychological Association, Washington, DC, USA.

10. National Academies of Sciences, Engineering, and Medicine. On Being & Scientist: A Guide
It Responsible Conduct in Research. National Academies Press, Washington, DC, USA.

e

::Z.T__‘______H_‘_
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B.Pharm Syliabus

BP621T AEC4 (Theory)

Drug Store and Business Management Elective

ical trade.

ustomer service.

Introduction to Trade and Inﬂustry

Objectives and'scope of business
‘Classification of business activities — industry, commerce, trade

e Types of drug stores —hospital pharmacy, community pharmacy,
“chain pharm_a%y ' L 7 A,

Forms of business organization: sole proprietotship, partnership," 3 hours
cooperatives, corporations
+ Features and merits/demerits of ¢ach form Pharmacy business and
its legal considerations
Drug Store Management.
I 1 » "~ Selection of site, space, and layout of a drug store 3 hours




B.Pharm Syllabus

e Procurement of drugs and inventory control —~
s Storage conditions and stock maintenance (cold storage, poisonous '
drugs, et¢.) ) : ™

s Records and registers to be mamtamud

Inventory Control and Sales Promotion

Introduct;on to inventory control: need and methods o ' !
Economic Order Quantity- (EOQ) Reorder Level (ROL), Lead timg -
FIFO and LIFO methods | 3hours,
Sales promotion techniques: advertising, d1splays dlscounts _ ) —~
Customer relationship management (CRM}) in pharmacy -

gl

Financial Manage

4 IV

Recomn A
2. ;
3 L
4.
5. .
-
PN
L
277 L
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B.Pharm Syllabus

BPG21T AECS

Career Building in Cultivation of
Medicinal Plants (Theory)

Elective

50

portance of

Andly ze cntrepreneurshl oppo

medicinal p]ant bector

Introduction and Industry Overview

» Definition, importance, and cultyral background (Ayurveda &
ethnobotany)

»  Global and Indian demand, healthcare and pharma role

o Koy stakeholders: farmers, traders, processors, exporters -

e Value  chain, supply-demand, government/private .

2

3 hours

mltlatwes (NMPB, AYUSH, NABARD)
) . g _ MAy




Sa
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B.Pharm Syllabus m‘

Key Medicinal Plants and Cultivation Basics

' » Botanical characteristics and uses of major plants: Ashwagandha
- Tulsi, Aloe vera, Shatavari, Brahmi, etc.

» Regional suitability and agro-climatic zones

.3 hours

I 3 hours
Factors affecting Cultivation: Soil, propagatlon irrigation, pest
“control, organic inputs
e ch‘wstlng, post-harvest -maﬁagement and storage
Organlc Farming mid Market Linkages _ -
e Organic certification and sustainable farming practices
» Blodwermty conqervatlop--an _ groforestry mtegratlon
111 .
.

latforms, export

: 3 hours

1rtualf’shortéﬁ’ed- _
muphndnndua :

_ ,Plannmg Commlssm

~ India: Chalienges and Opportunmes Go

‘\Iew Delhi, India.

frent of.India New Dethi, India.

atic Crops. ICAR| -

~Elsevier / Reed

yard Medicinal Plants Sector in

'Plan‘nmg Commissmn {(NITI Aay@g) Herbal Industrv in India, Goverfiment of Indla

\Idtlonal Medicinal Piants Board (NMPB) Annual Reports. Mmistry of AYU SH,

Govcrnma,nt of [ndia, New Delhi, India.

World Health Organization. Good Agriculiural and Collection Practices (GACP) for

Medicinal Plants. WHO Press, Gene.v.a, Switzerland.
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B.Pharm Syliabus

~
BPE21T AECE Active Phlar.maceutlcal Ingredients and Elective R
' Excipient Sciences (Theory)
= Per Wee :

'evaluatIon . : i ,
;;0 understar d mant : : | quality cont duresused i o | Sy
excipient ¢ ,,ppro’m‘_ . B - _
5 [To deveiep awareness of current indusir__iél practices and innovation {rznds. o
Detailed Syllabus T
Introduction to APIs and Excipients '
e Dehinitions, classifications, and sources (synthetic, natural, biotech =
APIs; functional excipients). _
, ;] . . Ty g ey : . . I b L
[ | e Physicochemical  properties:  Solubility, polymorphlsm,- 5 HOUrs - )
! hygroscopicity, part.ule characteristics. : - E
i\ » Roles in formulations: Bicavailability enhancement stability, _ !
\ manpfacturability. A }\ 1 )
:1 i_)l
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B.Pharm Syllabus

 Industry overview: Global markel irends, common examples (e.g.,
paracetamol API, HPMC excipient).

1

Methodologies for Selection and Pre-formulation
» Excipient selection criteria: Functionality-relaied characteristics
(FRC). ' o
o Compatibility studies: Binary mixtures via DSC, FTIR, XRD. | 3 howrs
e Anpalytical methedowmgies; HPLC/GC for purity, Karl Fischer,
tiration, lasey ('lii"i'”mr“timfor POy, : L
QLD approach: Rizk

i m nFl N ,pleur tmmwuom.

Manufa: tori: 1@ Prococols iy

ation, ¢rying, milling; -

I aezzmawuu;al Pt Londoi L T e : .
Aulton, M. E.’Aulton’s Phar: ..;":u_t_i.qsr f esipir and Manufactuirs of Medicines..

Elsevier, London. T T : : . _
1CH Guidelines (Q7, Q8, Q1A). iﬂ’fem'4 ional Counci! for Harmonisation, Geneva.

Indian Pharmauopoela (Latost Ldn‘.vm). Indian ~Pharmacopoeis Commission,..-

Ghaziabad, India. ; - .
United States P’“drmacopela—?\mmﬂal Fornnlasy (USP-NF). & SD‘Corwertioh, USA.
Banker, G. 8., Rhodes, C. T. Modern Pharmaceutics. CRC Press, USA.

Allen, L. V,, Popowch N. G., Ansel, H, C. Pharmaceutical Dosage Forms and Drug
Delivery Systems. Lippincott Williams & Wilkins, USA.

i

281
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B.Pharm Syllabus

-

SEMESTER VI

Computer Aided Drug Design | = FElective

BP624P SEC1 | . (Practical)

nalyze active sites

rgetically stable corifc')rmers for

e

affifiity and stability. " L

Perform molecular dockmcr and an@lvze drug—target 1nteracti ons to evaluate llgand bmdmg

Apply pharmacophore modelllng and QSAR methods for V1rtua1 Scrwmng and predictlon
of biological activity, . ™~ . .

Evaluate drug candidates using ADMET prediction tools and molecular dynamlcs -
|simulations to assess drug-likeness and complex stability.

et



B.Pharm Syllabus

Detailed Syliabus

General Instruction on Computational Tools

based or availability, institutional policy, and technical feasinility. The choice of -
lsoftware should enable students to perform the required computational tasks effectively
The specific software used may vary learning outcomes and cotmpy

fatiosial

as. hydrogen bond denors/aceeptors; iydtophobic regions, and aromatic -

cenfers. ... ... . __ i

s Corstruct pharmacophore models represcnt’iﬁg these key features: ™ -~
Use these models to screen compound libraries for molecules that match
the required feature paticrn. . - Cor

5. QSAR Modeling _
¢ Calculate molecular descriptors that represent structural and
physicochemical properties of compounds.
» Develop predictive statistical or machine ledrning models that relate
these descriptors to biological activity. -
s Validate models using appropriate validation techniques such as cross-validation
~and éxternal datasets. - et ' o

Open-source computational tools are preferred for teaching and learning '}:):__ir?péégé,' S
However, institutions may select appropriate software platforms or online resources - |

!

|procedures described below ) dbletools. e iy
i
4. Pﬁér;nacoﬁhoré Madelin _ S S R .
e [dentify essential mal ) s fespongibleifor Biological activity suck . .| .. 3

283
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B.Pharm Syliabus

6. ADMET Prediction
» [Evaluate pharmacokinctic and toxicity properties computationally, including:
o Absorption
o Distribution
o Metabolism
"o Excretion
o Toxicity

— druo-lllreness and safety proﬁles

. Molecular D)fnamlcs Simulatio

o Use predictive computational models and onlmﬁ‘ resources to assess

s Conduct simulatio;
© complex over\ﬂme

284




B.Pharm Syllabus

BP624P SEC2

Analytical Method Development and Elective
' Validafion (Practical) :

de_\{:'rt’-b‘pmem ~using : o

{ ;

L

3 Selc,ct and optimize cbromato 3 itions mcludmg co]umn tvpe, mobile )
phase composition, flow raie, temperature, and detection wavelength.
4 |Apply anatytical method validation parameters such as LOD, LOQ, and robustness (o R
ensure reliability and regulatory compliance. ' M

© 5 |Conduct stability- -indicating and impurity-related studies, including forced .

degradation, dissolutlon testing, and re;lduai solvent analysis. : i ‘
}

Al
285 (o




B.Pharm Svilabus

Dctailed Syllabus -

(Perform any 12 Experiments)

1. Development of a UV-Visible spectrophotometric method for the assay of
paracetamol APL Construction of cahbration curve for 4 model AP] usmg UV-Visible
spectrophotometry ) : : ’

2, Determination of solid. dosage form by using dissolution method _

3. Ana]} tical method development lidation of Atenolol/metformin by
using IPLC. A :

¢ 4. Investigation

' - Mixture.

Opllmlza‘uon

b= CRG Press 2018, - o it

3. Swartz ME, Krull I“"Analytlcal metho devclopment and valldatlon Boca Ratbn (FL)

4. Gorog'S. Ultrawoletﬂ«mbie spectropholometry in pharmaccutical anahsn, Boca
"Raton. (FL) CRC Press; 2018, - .~ - ©o :

‘ 5. Rehman K, Akash MSH. Essentials of pharmaceutical analysis. Singapore: Springer;
2020. : :

6. International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use ICH Q2(R2): Validation of analyt:cal procedums

Geneva: ICH; 2023

__

| %2/7 e [ U



B.Pharm.Syllabus

. Principles of Preclinical Studies Elective
BPG624P SEC3 (Practical) ' 7

co

reat aniihal ; tudles s L e

287




B.Pharm Syllabus

Detéiled Syllabus

\QW“JP“-P‘FP"E‘-"

BT

(Perform any 12 Experiments)

Handling, restrammg, and sex differentiation of laboratory

- animals {demo/video)

Calculation of dose for animals based on body surface area
Routes of administration: oral, intrapetitoneal, subcutaneous (s1mulallor1)

Observation of behavioral effects nsin yphotometer/rotarod (if available)
T)etemlmatlon of acute. to se-based calculation

288




SEMESTER V1

B.Pharm Syllabus

“Professional Skills (Practical)

BP625P VACI

Elective

oo iScussions, preseniations, and-interviews.|
o 4 Apply time mangge .:'d'-_t_"."(:-_i}_ﬁiét?ésoiution strategies in--- .
profE:SSlonal sitnations. ' '
- . [Maintain workpiace ‘ethics, etiquette, and'a profess;onal demeanor in both phy‘ucal and
digital ;,nﬂmnmcnts

289
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B Pharm Syllabus

o

Detailed Syllabus

9.

1L

(Perform any 12 Experiments)

l. Self-introduction cxercise — verbal and written presentation

2. Resume/CV writing — using current industry formats
3-. Mock job interview — panei -based or peer—reviéwed _
-4, Group discussion ((JD) on ¢utrent healthcare or industry topics
5. 'Pubhc spcakmg practlcc —im romptu and '
-6, '
7.
8

10.

12.
13

290




B.Pharm Syllabus :

Process Analyiical Technology (PAT) g
and QbD in Formulation Science Elective T
(Practlcal)
1
COURSE OBJECTIVE o R I
P
A
L
L f
' product - : -
3 " |Collect and interpret real- tlmu ddta ﬂ'om an NIR or FBRM Sensor and deude when a
- Iblend or granulation meets targets. _ : : 7 o
| _ 4 Design and analyse a small factorial expenment that optxmlses at ¥easL one C QA N L
@/ within a defined design space, : K
5 Prepare a brief risk-control plan showing 'ranked RPN values and proposed ,
L PAT-based monitoring to enable RTRT. -

2971
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B.Pharm Syllabus

Detailed Syllabus

_ dlss,olutlon categonsmg factors
. ‘Manpower.
3. Blend-Uniformity by NI

1. Identify Critical Quality Attributes (CQAs) — Brainstorm and list five tablet
CQAs (hardness, dissolution, etc.} ad link each to patient safety or efficacy.
2. Ishikawa (Flsh Bone) Diagram. - Draw a cause-and-effect diagram for poor tablet

into Matcrlal,_s ‘Methods,. Machines and

3 Kourti T, Bakeev K. PI‘OCbe Arxalyt;cal Technology Theory and Appllcatlons Ist
ed. Oxford Buiterworth-tHeinemanti; 2622. . - -

. 4. Patil AS, Rane VP. Practical Implementation -of Quality by Demgn (QbD) for _

A Pharmaccu‘ucd} Product Development Ist ed. Amsterdam: E]sewer 2019 ’

Tndustries. 2nd ed|

'pharmaoeulit';als 2nd ed.

292
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B.Pharm Syllabus

SEMESTER VII

BP722T AECI ¢GMF (Theory)

= ,;:iam the s'“' C
\SOP,,) in ph

Undcrstand the maj
understanding.

3 lmpart knowledge on manutacturmg assurance, anaiytlca] assurance englne\,rmg
assurance ete, and handling systems fornon-conformances.

Impar: knowledge on preparing for the regulatory audits, reports bandling and
5 |drafting of compiiance report, Wlth certain understanding OFDO S and Don’ts during
the audits.

M 4 [Procedures used to investigate market complainis and its closure!

293
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B.Pharm Syllabus

Detajled Syllabus

Standard Operating Procedures (SOP), Systems for Tralmng &

- |Development in Pharmaceuticals

¢ Introduction to SOPs, SOP on SOP, Contents of a standard SOP
- Writing a good SOP, Distribution and control of SOPs. -

e Introduction to Training and development, Training

© needs 1dent1ﬁcat10n Teainirig ahd evaluatmn s

3 hours |

3 hours |-

3 -.h'ifurs_ .

hours

. ‘Good Mdnufacturmg Practlces for Pharmaceut:cals - .loseph D Nal]y, CRC Press '
.. Quality Assurance of Pharmaceuticals” A Compendium of Guidelines and Related o :
- Materials (Vol. 1 & 2) — World Health Organization (WHO), WHO Press ™

. .Guldance for Industry: Quality SVstems Approach to Pharraceitical CGMP
-Regulations — U.S. FDA, CDER/CDRH Guidance Document”

. Pharmaceutical Production and Pdukagmg Technolog;es - Michael J. Grovcs CRC
__Prcss :

. Pharmaceutical Quality by Design: A Practlcal Approach — Walklr:a S. Schlmdwem &

Mark G]bson Wiley a
Government of India, Ministry of Heaith and Family Welfare (2023) Drugs and

Cosmetics Rules, 1945: Amendment introducing revised Schedule M — Good
Manufacturz,ag_Pt;actmcs Gazette of Indla Notification G.S. R 922@) 28 December.

AT




B.Pharm Syllabus

Pharmaceutical Elective
Automation '
(Theory)

BP722T AEC2

Explain the

[dentify and descrlbe
control.

Apply knowledge of i mstrumentatlon and control systems llkU‘QC /\DA and PLC in

- ipharma.environments..

Analyze the role of automatlon in enhancing data mtcgrlty, regulamry compllance
" |land productiviy.

Evaluate new trends like Industry 4.0, IoT and Al appl]cations in pharmdbeumal
auntomation.

Sas

e

¢ C

¢

C ¢
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B.Pharm Syllabus

Detailed Syllabus

Introduction to Antomation in Pharmaceuticals

o Definition and scope of autemation in pharmaceutical industry

» Importance and benefits: accuracy, efﬁc;encw cost-effectiveness,
" compliance '

1 . Types of automation: fixed, programmab]e ﬂexiblu 3 hours
Application : areas: productio ]
control, i
- 3 hours
AL - 3 tiours |
'
v o * 3 hours
o Automiated qwrrpimg arid te mt.lhbdé"':": '
s _Role of AI/ML in pred}.ctl‘v; quallt" assurance -

Regulatory Aspects and Emierging frends

¢ .. Regulatory expuctations USF?)A WHO, EMA on automation
& electronic systems- -

o 21 CFR Part |1 ~ electronic rccords and signaturcs
Data integrity and ALCOA

« Emerging trends: 10T, Industry 4.4, cloud based manufacturing, Al
in pharma

s Case studies; automated svalcms in top pharma companies

3 hours

o
1 VA
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B.Pharm Syllabus

M

Recommended References (Preferably lutest edition):

I. Automation and Control in the Pharmaccutical Industry by Burton H. Sage, CRC
Press _
2. Pharmaceutical Engineering by K. Sambamurthy, New Age International Publishers
3. Process Automation Iandbook by I Qna;fhah Love, Springer-Verlag London Ltd.
4. Industrial Autcmation and Robéti_cs ,by ‘I*/Iikel'l S8 Groo\.fer., Pearson Edl.zc.ation_ :
5. Instrumentatioh and Process C\orjtrol,'t.:ly Terry LM }?;artcl‘l:, Cengége Learning
_ 6. Good Automated Manufactuting Practice (GAMP, S Guide) by ISPE
* (International Society for Pharmaceu SPE Publications
L7 Pha;ma_lceuti:dél:_:i\"/'[‘ari;fac:fﬁ_rjing Pr_écc;s_s@s by:Shayn_c .
Cox Gad, Wlic ! ce : |
e

297




B.Pharm Syllabus

Modern Techniques in Cellular
BP722T AEC3 Biclogy (Theory)

Flective

with brief technical and practical reasoning.

4 |Choose the rlght ‘rer'hmque fora gwen celu lar-biology rmestion and 11;stify..-tbf: choicg -

reporling every experiment

5  |Apply essential safety, cthical, and data—ﬂuallt} guidelines while performing and |

Dgtgi_ied Syliabus

ICRISPR & Genome Editing

CRISPR-Cas9 mechanics, guide-RNA design and DNA repair outcomes; _
1 |contrasts knock-outs, knock-ins and base-editing, and shows how dCas9 3 hours
fusjons enabie gene activation or repression. Students compare delivery
routcsj}rp]asmld rlbonuclcoproteln, v;ral and leer nanopartm]e—thcn _

R
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B.Pharm Syllabus ¢

evaluate off-target detection strategies before a mini-fab in whlch they
design a gRNA and-screen predicted off-targets.

Flow Cytometry & Cell Sorting
Learners review flow-cytometer fluidics, optics and fluorochrome 7
chemistry, interpret forward/side scatter plots for cell size and granularity
IT  land build multi-colour antibody panels with compensation. They perform 3 hours o
cell-cycle, apoptosis and imrounophenotyping assays, study FACS sorting uy

logic and viability checks, and ﬂmsh with a hands-éni'run of a fuur—co]om N S
1mmunophenotypmg pasel. : . o —-
Live-Cell Imaging ' '

ur 3' hours

Bt

i
. E;""B hours |” i
L
: ﬁrachcal 365 3 - . _
Rewmmended Refu es {Preferabiy edifon): UL ST L N O
. _ ” ’ R - . <
Wiley-Blackwell; 2023, | ) ) -
2. 'Ormemd MG Tlﬂw Cytometry: A Pract;cal Aaproach, 4th ed. Oxfor“d: O}{ford . (N
Univer 51ty Press; 2014, 'J | | L
3. Goldman RD, Swedlow JR, editors. Live Cell Imaging: ALaboratory Manual. 2aded.| . .-
Cold Spring Harbor: CSHL Press; 2010. I»—
4. TangF, Van Oudenaarden A, editors..Single-Celi RNA %quencmg Methods and o
Protocols. 2nd ed. New York: Humana Press; 2021. ) e
) . 1 o~ W
PO /G N VU
\ﬁ/ QV U

) '_"-‘\,_J




B.Pharm Syllabus

BP722T AEC4 Medical Devices (Theory) Elective

50

|device industry ang egufatory fré wGtcs on market dynamlcs across

- COURSE OBJECTIVE,

Analyze Market | s and Regila fe ¢ evolution of the medical

regions.

|emerging technologies (sensors, electronics, software), and appropriate b;omatenalq

Degsign Safe, Effective, and Comphant Medical Dewces Apply demgn prm(:lplcs '

to develop medical devices. that ensure safety, elficacy, b1ocompat1b1hty, and
functionality. :

management processes, and ethical principles to ensure quality, safety, and

Implement Quality and Risk Management Systems: Apply ISO 13485 standards, m,k

responsible device development.

Navigate Global Regulatory Pathways: Understand and apply regulatory approval
processes for medical devices in India, the US, the EU, and other tegions.

Develop Post-Market Surveillance Strategies: Design and implement strategies 1o

|monitopperformance, safety, and compliance of medical devices after market laungh.

g“OL‘L____

e

NS
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B.Pharm Syllabus 5L e

Dctgilg@ Syllab

Introduction to Medical Devices:

History and 0vcr\rlcw of Medlbdl Device Industry and evolving market
Trends . '

(India + WW) :

GOD’s initiatives and National Medical Device Policy.

Regulatory framework: E DA USFDA EU-CE, etc.)

Dok oo —

3 hours

3 hours

v

3 hours

Blomedlcal Engmeerm‘r Instrumentatmn _Em 3 rging Techn(;logles
Principles of biomedit sensors and tranbduucrs '
Medical imaging technlques (X- ray, CT, MRI, ultrasound)
Telemedicine and remote moniioring

Integration of Electronics and Software in Medical Devwes
Wearable Devices and Remote Monitering

Ethical issues in device development and use

R

3 hours

Recommended References (Preferably lutest edition):

Ramakrishna, S., Mayer, J., Wintermantel, E., Leong, K. W. Biomedical Materials and]

" Devices. Springer, Singapore.

" Enderle, I. D., Bronzino, J. D., Blanchard, S. M. Introduction to Biomedical

Engineering. Academic Press (Elsevier).

o1 . . AN

ng//




B.Pharm Syllabus

3. DBronzino, J. D Petersen, D. R, (Fds.) The Biomedical Engineering Handbook. CRC

Press, Taylor & Francis.
4. Ratner, B. D., Hoffiman, A. S., Schoen, F. J., Lemons, J. E. Biomaterials Science: An

Introduction to Materia]s in Medicine. Academic Press (FElsevier).
5. Walsh, §. T. Medical Dt:\flcc Technologies: A Systems Based Overview Using
Engineering Standards. Academic Press (Elsevier).
6. FDA ! CDSCO. Modical Device Regulations ent! Regulatory Affairs. Government .
mer I‘vi(;-Gt_‘aw-'E‘iill Eduvcation. .
"{_,earrz'ifl_gj:?vt. Lid. -
oif and i}emgn Wiley India.
es (1SO 13485 & 150
s Oxford University
diP:ess‘
t
b
3o2




o B .Pharm Syllabus 2

Transformﬁtion .(.)f Food Waste into
- Medicinal Products {Theory)

Elective

_COURSE OBJECTIVES:

_.'The objectives of th

od waste management)
.other

[systems.




Detailed Syllabus

B.Pharm Syllabus

Intmduttmn to Food Waste
Food waste: Definition, Types, Seurces,
. Canses, Problems, Impacts Adveatages, Shours ¢
Challenges, Solations and Fitture directions - o
Irldlan and Internatmnal regula t*ons fo fuod "’aste management 3
AR
i
T
I
S
- i
'
i
304 Y
y



™ . N B.Pharm Syllabus

: Bio-similars, Vaccines and
BP722T AEC6 Macromolecule Sciences (Theory) Elective

;
r
{
€
. e
es, biosimilarg
L o ' and vaccines. : :
C ' ~ ‘|Apply andlytical methi ence assgssment.
T ., 3 [Understand iips{fe'ah’l"' ion protocols.. .
L |Understand quality cos ' 2
_ o4
c . jmethods :
L lused for cnsunng the safety a.nd cﬁlcacy of blologlcs and vaccines,
C ' 5 lAssess regulatory compliance requitcments across the product lifecycle.
L _ ' Detiiled Syllabus '4-'
L :
L.
i , Introduction to Bivsimilars, Vaccines and Macromelecules
. Classes: Monoclonal antibedies (mAbs), cyiokines, insulin,
e “lgrowth factors; primary/secondary/tertiary structures. ' a
- I ... . . , L . 3 houts
_ * Biosimilars: Definition, rationale, types (¢.g., erythropoietin, filgrastim).
o - N Yaccines: Generations (live, subunit, viral vector, mRNA);
. * \ ladjuvants and delivery systems. » : - - oD
- - . (Vi




B.Pharm Syllabus

Indian biosimilar market.

. Industry landscape: Biockbusté-r'.?:liologics (Fumira, Keytruda),

II

Characterization Methodologies

. Physicochemical: SDS-PAGE, SEC-HPLC, peptide
mapping, mass specirometry.

« Giycosylation analysis: N-linked glycans (HILIC lectin arrays).
« Functional assays: Cell-based potency, binding ELISA, ADCC.

« Comparability for b1031mllars Fmgerprmtmg (ICH QSL)

3 hours

T

Manufacturing Protocols
+  Upstream: Cell li

3 hours

IV:;_-' i Stabil

" 3 hours '

-3 hours

306




o~ ' B.Pharm Syllabus

o RP722T AECY _ Precision Medicine (Theory) Elective

.-
[
.
e
(- -
L
i
: L
T genotype—pheﬁﬁtype 2 ng ponse and adverse di'u_g
L :
S reactions. T -
Analyze thé role of genetic polymorphlsms (e.g., CYP450 enrymcc;) and utilize]

.~} 3. Ipharmacogenomic resources and databases such as PharmGKB and CPIC in clinical
decision-making.

Classify biomarkers and evaluate theif role in targeted therapies and companion
4 ldiagnostics, with reference to real-world clinical case studies as targeted nanocarriers,
. - antibody—drug conjugates, and smart delivery systems
Define precision medicine and explain its evolution from conventional therapy tq
5 |personalized healthcare approaches, highlighting the role of pharmamsts and|
interdisciplinary cotlaboration.
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B.Pharm Syllabus

Detailed Syllabus

Introduction to Precision Medicine and Its Relevance to Pharmacy

Definition and scope of precision medicine

Evolution from “one-size-fits-all” to personalized approaches

I Key components: genomics,.epigenetics, environmental factors, lifestyle
Role of pharmacists in precision medicine

In‘terdisciplinary nature (clinicians, bicinformaticians, pharmacologists)

3 hours -

Pharmacogenoml in]
Safety Bas:c

Im- 3 hourg

n_'hou:‘s:

2 hours

~IRecommended References (Preferably latest edition):

c-based

© - -1 Regulatory
coTL o therapics ¢
V| Clinical trial demga for
| Cost-effectiveness and access in iow—re:qource @cttmg% — .
Ethical isstes: genefic testing, informed consent; data OWHCI‘Shlp S
Future of pharmacy pragiice in the_premsmn medicine era

3 hours

I. Genomic and Precision Medicine (3rd Edition) by Geoffrey S. Ginsburg & Huntington
F. Willard

2. (Genomics and Personalized Medicine by Michael Snyder

3. Deep Medicine by Eric Topo!

308




B.Pharm Syilabus

SEMESTER V] 11 : '

Ph armaceutical Packaging
BP820T AEC] (Theory) Elestive

aceltica) ma

; including

R

e

;{.,d: Ddgk*mno andhthel e oo T

. 3 . 3 a4 =
4 Apply qualﬁy LOI‘HIOI and ¢ rulatory _prncxplca to pau{dg ,g, pmwmm
5 Recognize advancements in packaging technology, inciudinig child-registant - PR
packaging, tamper-evident packaging, snd automation. . . e
Detailed Syilabus

General Information on Packaging : e

1.+ Inteoduciion: Purpose of packaging, selection ofithe ideal package o o
i 6 hours i
' (primary, secondary and tertiary), hazards encountered by the package,
\,V various types of inner and outer packdgcs sciection of a sultabie L
package. l oA .
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B.Pharm Syllabus

2, Packaging materials: Detailed study with regard to composition
packaging -characteristics, advantages, economics and limitations of: -
various packaging materials with spec;al emphasis on glass piashcs
metals and rubber.

3. Child resistant package, Tamper Evident Pdukagmg ._
Anti-Counterfeit Packagmg, Environmental conmderauons of packaumg'_
‘{Recyeling). :

Pharmawuticai Packagmg De51gn and Development

Process (Pdrdmcters)
2. Packagi
Packagmg, adv

(Vldeo bdbcd leammg)

1. Selection and Design of Pack’tgmg durmg Product Deve Opme,nt

};01" Strip, B]lster Pouch .-6 hours ! s
itation, Packing machineryl - ~» < | il

5

TTansparene\e an& "Ct‘cdlhllltv \ _‘:_.”_'i'
-~ |~ System for Oral Solids (Auto- Prml) Oral quuid (kimdose) &nd e |
- | overwrdpping (PABS). - T P DT o | =
Recommended References (Preferably latest edition): S ' : - -y
- 1. Brody, A. L., Marsh K. S. The Wiley Encyclopedia of Packagmg Techﬂology John~
Wiley & Sons, New York, USA. —
2. Lachman, L., Lieberman, H. A., Kanig, J. L. The Thecry and Practlcc of Industria] {
Pharmacy. Lea & Febiger, Phlladeiphla USA. ~
3. KacChesney, T. C. Packaging of Cosmetics and Toiletries. Newness-Butterworth, ._
London, UK. o - -
4, Allen, L. V. Jr. Remington: The Science and Practice of Pharmacy. Mack Publishing .
Company, Easton, USA.
5, Bauer, E. J. Pharmaceutical Packaging LIandbook 'CRC Press / Informa Heaithcare 1Led; (.
USA. ..
Wy <
/ WM s
y o ,//‘ CE
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B.Pharm Syllabus §

A

Dean, D. A, Evans, E. R, Hall, L. H (Eds)Phdrmaceutlcal Packaging Technology. CRC
Press, USA.

-~ - Lockhart, H., Paine, F. A, Packaging of Pharmaceutlcals & Healthcare Products. Chapman
& Hall, UK.

R *  Harbum, K. Quality Control of Packaglng Materials in the Pharmaceutical Industry. CRC

Press, USA.
/OL‘, —_—

- \ ; .

P . | . | | | - - 311
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B.Pharm Syilabus |

Supply Cha-m Ma;a.gem.ent

BP820T AEC2 (Theory) Llective

andard models‘

nt strategies, -

'mp:'_(_jr'tginéé of cold

Introduction to Supply Chain Managemerit

o Introduction to SCM: Definition, scope, Importance of SCM, m
global business, Key components and stakeholders, Supply Chain
Strategies, Process and barriers of supply chain management.

o Supply Chain Models: SCOR Model (Plan, Source, Make,
Deliver, Return) :

CSCMP Supply Chain Process Standards.

o Supply Chain Network Design, Facility location and layout,
Transportation planning. -

o Supply Chain Performance Metrlcs Key Performance Indicators
(KPIs)

-6 hours

c Performance measurement tools \ 1

n_o Case Study: SCM in Practice with Real-world examples

£

T

C

)

()

()

€
et

RN

P
L‘_.‘_-'
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B.Pharm Syllabus ;

11

Procurement and Supplier Management

o Procurement Fundamentals, Role of procurement in SCM
sourcing strategies

o Supplier selection criteria, supplier performance ev aluatlon
Collabordtlon and communication.

o Giobal Sourcmg, Challenges - and  opportunities, Culturai
conc.lderatlons egal and ethicdl issues

o B-Procurement, ]*lectromc procurement systenss, Benefits and

' cha:lunges ' :

© hours

- 6 hours
1

6 hours

~ economy Environmental impact assessment. i
o Ethical Sourcing, Fair trade practices, Labor. standards @upplier
 audits. :

o Risk Management in SCM Risk identification and assessment,
Risk mitigation strategies, Crisis management wilh special
emphasis to Pharmaceutical products.

o Regulatory Compliance, International trade regulations, Customs
and import/export laws, Compliange standards.

o Cold chain management, its need, challenges and opporttunities in
Pharmaceuntical products. ‘

o Case Study: Risk and Sustamablllty Cha’llmges

il

¢ Sustainable- Suppl} Lha;n Nanagemcnt Green logistics, Clruulax -

6 hours

313




B.Pharm Syllabus

Recomm ended. References (Preferably latest edition):

I. Chopra, S., & Méindl, P. (2019). S'unply Chain Management: Strategy, Planning, and

Opcration (7th ed.). Pearson.

2. Christopher, M. (2016). Logistics & Supply Chnin Management (5th ed.). Pearson.

3. Lambert, D.M., & Cooper,.M. C. (2000). Issues in Supply Chain Management
~Industrial Marketing Management 29(1), 65+ 83,

-

4, Coyle Bardl Longley, The Management of Business Loglsncs A Supply Cham
Perspective, Thompson Press, 2006

314
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’

BP820T AEC3

Management (Theory)

Industrial Safety and Waste | Eicn.:"twé

Explain the grag
indusiries.””

wmacsutical 4 -

$ aﬁd m:p-

_ __f-:__rt'-n_t ypes o
Seft(n:: .

waate

5 lnterpres any follow safety and énvir

praciices.

I reganiations appil 103‘"-1 e mduatriai

Detailed Syllabus

—

Introdﬁction to Industrial Safety
o Importance of industrial safety in pharmaceutical and
chemical industries

6 hours

1 o Types of industrial hazards: physical, cht,mlcai blolog]cal
mechanical, electrical :
e Accident prevention techniques
: \ e Safety signs, symbols, and personal protective gquipmept (PPE) ; ra)
4 L N>

C“

.

-

(é‘.
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B.Pharm Syllabus

‘@ OSHA guidelines and ISO safety standards .
Risk Assessment and Hazard Management _ |
» Hazard identification methods (HAZOP, FMEA) ='
; o Risk analysis and evaluation ' _ oo 6 hoiirs o
I e Safety auditand checklist o . .oursd :
o Fire hazards and fire-fighting systems o
s . Role of safety officer aind disaster managemmt plannmg B LT s e
" [Waste Managcment Fundamentala I R B .:'_' o _
6 hours'|
i
_ {,ﬂ!
hours |
o i
i o
kh; MeGraw-Hill Education” ¥
- . Waste Managemenl Plactlcc : k. Hazardous, and Industrial by Jo}m Pichtel, | - (I
’ . CRC Press. o - . _ o _ | ' | h . ) \_
3. Safety, Health and Enwronmunt for Engmeers and Smennsts bv Mluhcl W. First, John
o
 Wiley & Sons ' _
4, Industrial Waste Management Handbook by Kanu L. Shah McGraw- Hﬂl Educatlon -
é 5. Biomedical Waste Management in India by Sunil Kumar, Elsevier S

.




BP820T AEC4

Traditional Healing Practices of
India (Theory)

' hea]mg

"knowledge

Encourage scientific vahdation and policy-level mteoration of traditional hea!th

A

A

317




B.Pharm Syllabus

Detailed Syllabus

Introduc;;on to Traditional Medicine, Definition and scope of
traditional healing

Historical evolution of traditional medicine in India
Indigenous knowledge systems and orat traditions

Health and disease in Indian philoscpliical thought
Integrating Tradltlonal Hea,hng-w 1th- Vodem Medicine

6 hours.

m 6 hours |
: A
and naturopat ;
Role of tra
naturopathy Deveiopi face
Folk and Tribal Healing Pracmes Holistic approach to. the
traditional system, nataral methods of healing praciices, and cultural
significance of the traditicnal system of medicine. '_
Difference between Indian traditional svstem of medicine and
" traditional Chinese medicinal system.
ARE Regionai practices: Snake stones, ritual healing, herbal knowledge 6 héurs
~ Role of healers: Vaidya, Ojha, Bhopa, Boneseiters, Dai {traditional
midwives)
Ethnomedicine and ethnobotany: Case studies from North East of
[ndia, Chhattisgarh, Himalaya etc.
Mullidisciplinary longitudinal study to.comprehensively document,
scientifically validate, and integrate traditional healing systems
Spiritual and Religious Healing: R‘ole of Yoga, Pranayama, and
v meditation ‘ 6 hours

Healink through Mantras, rituals, and astrohov \ ,\P/
. /. . ;o

M
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B.Pharm Syllabus

Use of temples and sacred groves.in mental health and well-being .
Computational studies wili complement laboratary investigations by : '
revealing molecular interactions and mechanisms of action, thereby
providing scientific rigor to traditional claims.

Lega! and policy frameworks (AYUSH, WHO recognition) -
Role of NGOs and community health programs ' ' :
Challenges in validation, standardization, and commercialization
Case studics of integration ii; rural/urpan healthcare

Proteetion of Inteliectual Propeity and Caitural Sovereigiy
Documeniation of Indigenous Kacesiedge Systein (TKS).
Prevention of the Traditional system »f medicine.

Tl '\-d

Kap: Ixapoor' Indian msimxte wf A(!

L A
L
-
L
319 i
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. . B.Pharm Syllabus :

N
~ Futuristic: Pharma.Thruugh _

. | BPS20T AECS | Augmen t(mgtylf‘l:‘frx?gl Reality Elective

' ___(Theory) _

~
-

-

~

L

- : : | ]:xp}al.n th_e core prmmplcs .c.a ive .té(;h.ﬁlo.l.ogles

drmiacentical applications. - | -

(AR, ¥R, MR X and.-.._
2 |[Demonstrate han i

_r__v»éirc and software tools t0_'=-

create basic i 1mmer51\ p

3 7 |Apply AR/VR technolbgles in drug dlscovery, molccular modc]mg, and coliaboratlve

virtual rescarchenvirooments. :

I {4 Design AR/VR training simulations and SOP overlays for pharmaceutlca] '
: ’ manufacturing, GMP practices, and quality control.
= 5  |Develop and present immersive pharma solutions that meet compliance standards
Y *[validation protocols, and Pharma 4.0 integration needs.
L. CE _ Detailed Syllabus
w
U

) T Intruductlon to AR:’VR and Tools 6 hours

. Understanding AR and VR Concepts Tools, and Dcv1c5es
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B.Pharm Syliabus

® Hands-on demo of Godgle Cardboard, Oculus, or similar
headsets

» Difference between AR, VR, and Mixcd Reality (MR)
2. Exploring AR/VR Platforms for Life Sciences

@ Overview of software: Unity 3D, Vuforia, WebAR, J1gSpace
ARKit

® Demo of existing pharma- related ARNR apps (e.g., Human

Anatomy VR)
AR/VR in Pharmaceutical Education and Training
- e Useof apps for visualizing drug- receptor intcraction

Virtual dissecti

6 hours

A

devices o
Overlay content onh'w :
AR/VR for Mental Health Pam and Rehabllllatlon

Therap}( e = 0 hOUI’.S;_
e Case studies: VR for phobia therapv chromc pam relaxation
therapy
Digital Adherence Tools with AR Guidance
> & . Real-time AR reminders linked to prescription schedules
* Al avatars for personalized patient nudges
Project-Based Integration and Evaluation
Mini Project: Create an AR/VR-Based Solution
» Example: VR tour of GMP plant, AR-based patient education
Vv module 6 hours
e Demo Unity or online tools like CoSpaccs / ZapWorks

v,

f'.?nf'

VO™~

FVy_
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B.Pharm Syllabus

Recommended References (Freferably latest edition):

Schmalstieg D, Hollerer T. Augmented Reglity: Principles and Practice. 1st ed. Boston:
Addison-Wesley Professional; 2016, ' '

Créilg AB. Uﬁdcrstaﬂdi.n g Augment(;d Reality: Concepts and Applications. 2nd ed.
-Bu.,rlington: Morgan Kau_fmama; 2.018, -- II

Umeda B, Thoinpson KK, editors. Virtual and_Augmcntad-Reality in Medical and




B.Pharm Syllabus

BP820T AFCE ° Herbal (Jesm.etxcs for Industry Elective -
Perspectives (Theory) : :

" Introduue thc f
m'{rket

[Practices (GMP) | G - :
Know the guide!ir’i’é&}' and tc"-sti.ng'requi__ _cments-.;tb enstiring guality and safety of 2 Ly
herbal cosmetics. ' L :

Acquire knowledge about Jegal and reg: ‘iatory reqmrements for manufacturmg ang
import of herbal cosmetics. Also the labelling requirements and regulations foy
advertising. With emphasis on the Drugs and Cosmetics Act (1940) and rules (1945
of India. Along with the regulatory approvai process and their registration in Indian -l
and international markets. '

Know about the materials, capital and infrastructural requirements along with
understanding the fundamentals of Entreprencurship . .

ol — { W

P

.

323 £
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- B.Pharm Syllabus

. Detailed Syllabus

Introduction to the reqiirements for an herbal cosmetics mdustry
Market trends, worldwide .
Advantages and ohallcng
for factory loc

6 hours

-

6 hours

|

v

'CmmﬂqudU%ﬂ)mdmbsG;

per‘the Drugs and
The role of CDSCO,
AYUSH ministry, FSSAL JSO, GMP in 1 the herbal cosmetics industry

TLabelli ling and packaging norms (Schedule S and role of Burn,au of Indian’ -

Standards —BIS)
Advertising regulation for herbal cosmetics
[P rights: patents, trademarks, and protection of herbal kﬂowledge

-Shdurs

Quality and safety evaluation of herbal cosmetics
Importance of quality assurance in herbal cosmetics. Key safety concerns

[(contamination, allergens, microbial growth). Quality evalnation of herbal

raw material. Product-Specific Quality Parameters - Quality standards fos
creams, lotions, shampoos, oils, face packs, eic. Specific marker compounds

“jand their quantification in herbal products.

. Toxicological and Safety Evaluation: Ir vitro and in vivo safety testmg

(skin irritation, sensitization, eye 1rr1tatlon) Patch gstmg, Draize test, and

4 hours

QECD. . / A ;
- _ .
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B.Pharm Syllabus

guidelines. Use of alternative non-animal testing methods (3D skin models,

lin silico models)
Recommended References (Preferably lnvest edition).

1. Barel, A. O., Paye, M., Maibach, I1. 1. (Eds.) Handbook of Cosmetic Science and
Technology. CRC Press, Taylor & Francis. '
2. Nema, R. K., Rathore, K. S. Herbal Cosmetics: Formulation, Characterization and
_ Standardization. CBS Publishers & Distributors, New Delhi, India.
3. Mitsui, T. (Ed:) New Cosmetic Science. Elsevier Science, Amstlerdam, Netheriands. .
4. Barel, A. O., Paye, M., Maibach, H, 1. ¢

tic Dermatology. CRC Press, Taylor & -
- Francis. ' '

3 3. Rosen M. R (I:d) al Care and Cosmetic Prc.)clucts‘
6. ot . Academic Press,
ation/Sensitizatiof.

iew Delni, |-

on,,

o
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SEMESTER VIII

BP823P VAC1 Cleaning Validation (Practical}

Elective

e

(Perférrﬁ. a‘.‘.z_j;:?_Z Exp.e{'rmenrs}

Preparation of a cleanin g val i_datlf,;-n protocol for a tablet machine:-
Calculation of MACO (Maximum Allowable Carry Over) . |
Swab sampling technique demonstration using stainless steel surface
Rinse sampling technique for equipment residue detection

Visual inspection for equipment cleanliness {case photos/videos)
Preparation of recovery study protocol using a known contaminant

90 = R WD =

HPLC method development for residue analysis (demo dataset)

10. Preparation of cleaning log sheet and checklists

Demonstration of Total Organic Carkon (TOC) analysis {vidco/simulation)

9. Interpretation of swab analysis resulis and comparison with agecptance limits

N/

i

3726

4N



P

)

A

B.Pharm Syllabus

[1. Validation of cleaning agents: detergent effectiveness and rinsibility

12. Determining dirty hold time and clean hold time experimentally (conceptual)
13. Designing a matrix approach for multi-product cquipment

14. Simulated.deviation report and CARA for cleaning failure

15. Preparation of a final cleaning validation' summary report

' Récomnﬁéndeﬂ References (Preferably latess éditiarz)'-:

1. Cleaning Validation: A Practical Approach — David M. Blenkinsopp & Rey T,

5. Validation of Cle
Jeanne Moldenk
6. ‘Pharmaceutical

£

lidations - Gall Sb_]‘_f:r,_ CRC




B.Pharm Syllabus

Basic T ran‘llng in Aseptm: Handling Flective .

Techniques (Practical) - o

Y

i

Y

!

-

)

{

1

,."'w,

e

)

L

i

- -\

P

I. Gown-up / Gown-down Drill — correct sequencing of coverall, hood, mask, _ 7y
goggles, gloves, and sterile boots. e

2. Hand-washing Verification — surgica® scrub with UV lotion; inspect under _ -
UV lamp for missed spots. _ '

3. Clean-room Entry & Flow Simulation — air-shower pass, unidirectional ’ S
walking, and material air-lock transfer. N

4. YT.AF Hood Preparation — wipe-down with sporicidal, set ai rflow, place : S,
sterile tools in first-air zone. - _ ~

5. Smoke-pattern Test — visualize HEPA downflow with smoke to confirm \JN_, Ve W
laminar, turbulence-free air. t\ ' /-
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B.Pharm Syllabus

6. Aseptic Liguid Transfer — pipette or syringe transfer of TSB between vials
without touching non-sterile surfaces. -

7. Sterile Filtration & Filter Integrity Check - filter a buffer through 0.22 pm
unit and perform bubble-point test.

8. Mini Media-Fill — fill 20 sterile vials with TSE under LAF, incubate, and .
record turbidity for 14 days. ;
9. Environmental & Personnel Monitoring — deploy settle/contact plates, lakc

~ glove-fingertiip prints, nui an air sarnpler.
10, Cleaning & ATP Validation - full hood wipe-down, then ATF swab pre- and
- post-clean to verify < 200 RLU rosidue,

329 ()
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Impurity Profilmg
. (Practical)

BP823P VAC3 Elective

COURSE OBJECTIVES

limpurities.

Detailed Syllibus

{Performany 12 Experiments) i
Identification of organic impurities in buik drugs using TLC

Quantification of impurities using HPLC . -

Determination of residual solvents by GC (as per ICH Q3C)
UV-spectrophotometric analysis of degradation products '

Preparation of forced degradation samples (acid/base/hydrolytic) @,,
Identification of degradation producis via IR spectroscopy

Extraction and analysis of impurities from finished dosage forms

Impurity profiling of marketed paracetamol tablet using HPLC

Qualification of impurities as per ICH Q3A/Q3B guldehnes _

10, [Limif test for heavy metals (as per [P)

11. Estimation of elemental impurities by [CP-MS or stmufated method

12. Determination of related substances in antibiotics (e.g., cephalosporins)

- R T R N S S

13. Use of LC-MS data interg%‘f:tatwn for impurity ldentlﬁcatlon Qdcmof’mmu ated)

/u_
D
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14. Impurity profiling of herbal products using HP'TLC
15. Report preparation on impur lty profiling as per regulatory reqmrcments

(e8]

. Connors, K. A A--T!c:‘f
. Delhi, India:

Recommended References (Prefemb!y latest edition):

1.

2.

Gorog, S. Impurities Fvaluation of Pharmaceuticals. Marcel Dekker Inc.;' USA.
Tedbdd]{, A. ILH Quality Guidelines: An Implementatmn Guide. John Wiley &
SonsUSA _ e e o _
Kar, A. Pharmuceutical Analysié. New Age International Publishers, New Délhi,

[ndia, _ _
s: Wiley India Pvt. Ltd., New

C Press, USA.
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Laboratory Specifications

Appendix II-Laboratory Specifications

1. Requirements of Laboratory Specifications

1. | Lab Size Total area: 75 Sq. mts including preparation room
. Capacity: 20-30 students + Jor 2 faculty

2. Zoning Warkitig benches (students)

{recommende

3. Flom‘ Deelg 'Eand Spee

cal resistant

Storage parate ﬂamm ble storage eabmet (recommended)

5. Fuming Chamber {Fume Ho for SyhthetieChemistry Lab i

| Quantity L } Minimum one
6. Exhanst and Ventilation System
General Ventilation Wall-mounted exhaust fans
Labs should be well ventilated. ,
FExhaust Fans Should be placed in every lab.

Acid-resistant coating

| | Placed near fuming chamber zone
7. Lighting and Electrical (Brief) '

Lighting 300~-500 lux at bench level
' Emergency lighting near exits
. Arrangement of sufficient lighting at the work benches in
\ HAP and Pharmacognosy Lab.

Electrical Sufficient number of combination sockets on side benches:

C ke

C C
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Laboratory Specifications

mandatory)

On benches sufficient number of eiectrlcal sockets (Earthing

8. Preparation Room {Between Two Labs)-

Location and Purpose

v it 72

Preparation room with minimum 10 sq.mt area

Each laboratory should have a preparation room. However,
one preparation room: may be shared by two laboratories if' it
is located between them aind both belong to the same
department used for Solution preparation, Reageni storage,

Design Features

| Sampl ighing.

1. Fundamental Pharmaceutics Lab | 75 8q.1mts including
_ 2. Advanced Formulation preparation room
Pharmaceutics Development Lab with minimum 10
3. Pharmaceutical Biotechnology sg.mt area
and Microbiology lab Each taboratory
(Including Aseptic Room) should  have
Pharmaceutical Inorganic and - a preparation
Chémistry Analytical Chemistry rOOT.
Synthetic Chemisiry However,
Biochemistry and one preparation room
Diomedical Chemistry may be shareq by two
Pharmacology Human Anatomy and Physneiogx laboratories if it is
. Pharmacology located between them
Pharmacognosy kl' P-larmacognosy Lab and both belong to
3

A

the sarpe,department.

ey

o,

= -

o
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Laboratory Specifications

5 | Research Lab 75 Sq. mts

6 | Central [nstrumentation Lab &G Sq.mits with A/C E
Air purifier {desirable) -~
7 { Machine Room B 75-100 Sg.mts '
8 | Computer Lab L - 75 5q mts i
|9 | Store-l ) e 100 Sq.rnts ] '
10 | Store-iT - -1 20 &qonts
| (For Inﬂammaole chemaal ' ) Y SO A
3. Depariment wise List of Minimam faboratory requived er the B. )
Pharm as per NEP2 i Pharn - ' ’
l?héiéfhaceumcs:” ' |
IR
v
'.é'.:iu Sﬂ rnts with A/C ~
AL purifier {desirable)
? 7’& 100 x){:i mT% .'-;—-—-—.
8 JFALOTY TsSqews - L
9 Running Model Comrinity Fharmacy. -80 5q 7 mis. (I!‘]C.;ld!ng SR
T I 10 Sq. rat for Drag he
Information Centre & )
30 Sq. mt. for Patient ‘
i Counseling) 3y v
10 | Store-1 : ) B 100 Sg.mts N _
i1} Store-II - 20 Sg.mts ' .
(For Inflammable chemicals) ¢ .
S
4. Laboratory Equipment and Apparatus |
Q/ 4.1. Pharmaceutics: _ ' -
W




Laboratory Specifications

’% o mﬁ}"inocular Mlcroscopc (W1th Phase Contrast) 1
4 o BOT) Incubator _ - L S
’ 5 Buchner Funnels (Small, medium, large) ' '
6. BulkDensity & Tapped density Apparatus .

Burette & Burette stand
Capsule counter

=10 001N

Centrifuge (minimum 4000 rpm) ’ _ ‘ . !
0. ' Compound Mictoscope with mevablestage . BEEE
ulture Tubes : S et eeeee e e wwijgmw :

| éeep freezer (Desu‘able
Desmcator (GlasquVC)

R

'E"'Mu,mpipeues (1-10 pL, 10-100 1T, 1001000 pL) _
?W40. - Microscope with digital camera eyepiece {Desirable) ' Ty '
4. Mortar & Pestlc (Glass) - S BT —
42, Moriar Pesile (Porcelain)
43.  Ointment slab
e Omtmem spam]a




Laboratory Specifications

46, | Orbital Shaker/Flask Shaker (6 flask ‘holding capucity) (D esitable) 2 ' o
47, Ostwaldvisometer IRt -
M 48 Tersonnel Protection ]:qulprnent (Complete Set) (Demrable) : * Adequatc o

49 TPetri Plates

___________________ 50. Platinum Inocolating Loop 3
] 51 i ﬁycﬁomeleiW(—Spé“zflo grawtvaP}ﬂg)w J o o
: 52. Rcfngerdted centrifuge 3 _
_ MMWWW f{{e@igfmmf _ B MM_;W: - o
i
i)
- S
-
CL L
: A \ |
7. o
. ,.‘..8' \,f
Q. Deqmcator -
10, | Dlgzta! bdldnce (lOmg sensmvlty)"' - L
12. § Digital F lame Photometer —
NE Digital Fluorimeter ; v
" EDlg il oH] moter wm BT T, 3
15, Doublu door Refrigerator S : vvvvvvvvvvvv B .
16. Fiuonde ion meter (Demrable) - ot
ETA m* Blstﬁ’i&;{]‘an Assembly (Glass) T (.
{J
f;_'
-

BER——



)

19 ﬁlstlilatlon Assembly (Steel- Wali Mounted)) C 1
| 20, | Fume haod T
121— 3 Eii—_;égmat\ratlon assembly with 5 micron merbrane filter W M
: 22. : Axsenic Test Apparatus (Guizet L) apparatus

23+ Heating mantle (1000ml)  ~ |

4. Hcatmg mantle (500 ml) T )
_ 25 Homogemzer ..... 1
TR etk oven o ;

1. Adult CPR Manikin 2
2. “AED Traiher (Automated Extemal Dcﬁbnl]ator) non- shockmg ' i
Version |
3. AED Trainer (Training Pads) 10
4. Ambu Bag (Bag-Valve-Mask Resuscitator) 2 -
5. Digital balance (10 mg sensnmty) 1
6. Aneroid sphygmomanometer - 5
7. Arm Mannequin {Training Arm Model) 2
r 8. Autoclave 1
; 9. Barrier Devices - : _ : 1
10. | Bio safety Cabjuet (Class IT) (Desirable) 4 i s 1
§ ' = &
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./"'{r

5

11, Biohazard Sharps Container 5
12. Biohazard Waste Bag ]
13, BMI Chart Adequate
14, Bones (set of spare bones) I set
15. Centrifuge 1
16. Charts for different organs, systems, tissues Adequate
17. Charts for family planning devices, contracéption (birth conLrol) One for
'| metheds, etc. - _ each -
18. Clinical thermometer (D1g1tdi) 10
19, [ Clinical thermometer .(Mer 10
20. r{ 1
.21, 1
22 .20
23. (‘6"i'i’iracé'35fivd 'ddiu,ésm 1 set
: male wndomy fcmal '
-Dit / Adequate
“ 5
5
.5
1
10
;T
90
15
Adequate
1 .
Adequate
2
38, Im"numzatzon chart Adequate | -
- 39. ,__Im,ubdtor ' ; 1
“40. | Tnfant/Child CPR Marnrteqy ) 1
41, | Infrared Thermometer 2
42. | Kneeling Pads P
43. . | Leaflet on lifestyle modifications for disease prevention. Adequate |
44, Magnéic stirrer with hot plate "2
45, Magnifying glass '_ 10
46. Masked patient reports (if available)/ theoretical case studies (at least 3 per
one for each disease - anacmia, thalassemia, haemophilia, leprosy, diseases
gout, hypertension and ischemi¢ heart disease, IBD, peptic ulcer,
jaundice, hepatitis, typhoid, asthma, tuberculosis, diabetes, and
thyroid disorders) _
47. | Measuring Tape _' 1, S - 5
48. Mechanical mixer o UL(—'/ @ L 2
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82

‘Digital urine analyzer (Desirable)

49, Merecury sphygmomanometer 10
50. Micropipettes (various ranges) 1 set
31 Model for each organ system 1 Model
for each
organ
system
52. Mortar and pestie =~ ¥ 5
53, Peak Flow meter 10
'54. | Pentorch 10
55, Permanent.Slides for vari 'I____(Epltheha] tissue, Connectw At least
tissue, Muscle tiSSUC, and 30
1
>
t unit
Lo
“10
1
20,
1
2
#|5
5
™
7
15
16
2 set
_ lever, Umvcrsal lcvcr _
' (Arterlal cannulaWenus mp] (For - =
_demonstration) REE ]
73. Suturing Practice Kit mchlsm j::urmg pad(ie. Surgical SC1SSOTS, |- 10 sets
© -~ | Tissue forceps, Suture needles, Suture thread, 9uturmg“ pads)

- 74 | Tuning fork (128 Hz) - = B 10
75. Two-point discriminator ' 5
76. | Vaccing Carrier (Desizable) : 2
77. Vortex mixer 1

78. Water bath (at least 6 holes) 2
79. Weighing Scale (Weighing balance upto 150 kg) 2
80. Westergren Stand and Tube i 15
81. Wintrobe Tube and Stand 15

1
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Pharmacognosy

. Angle of Repose Apparatus (Desirable)

- Autoclave

7 M:a' :p pett;:s (l E ) pl, 1

\/Iu,r A0IMe (Desn"

30

'31

Momture balance
Mortdl and Pestle

pH iﬁneter

34, | ) Powe1 Biender (De 1rable)

PrOJectlon mieroscope

Pycnom eter

&,epal wiing ﬁmne (25 Dml oo ) | "
beparatmg funnel (250mi SOOml) o o MMW\_; B _S sets edch_w
; Sevesets (40-60mseh) s i 2ses
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Laboratory Specifications

- Silica crucible

: "Slmple distillation unit

; Stereo mlcrobcopc

w,,-,, SR

1

St'“‘l‘lllly testing 1 umt

- i_"'Stop watch / timer

I Test tube rack (10 slot)

Thermometer (300 C

: Hl'gh Performance Rotatlonai Vlscometer

é HPLL

14, HPTLC (Desirable)

' Lyophw:‘llzmer (Desuab]e}

v
|

2
R
a_,f

-

' Refractometer

f

- i{

L




Laboratory Specifications

21 RT— PCR (Essentla] before the commenccment of fifth I
__semester) : |

™y 4.6. Machine Room

f\\ ' Bottm Sealmg Ma”

The reqmrcmmts Spemf'ed ST pplys o*anstitutions offering the B’ Pharm :
e N o 'programme under the NEP 2020 _syllabus. InblltutIOIlS conductmg moze than one
- - programme may share the common faci lities, infrastructure, laboratories, equipment’s,

_ . and other resources between the programmes, provided that such sharing complies -
T .+ with the norms and sfandards prcscrlhﬂd by the. P-‘aarmacy Councd ofIndxa (PED and -
is adequate for all programmes. -

< T~ (e







