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1.2.1 Number of programmes in which CBCS / Elective course system implemented.

Sr. No Particular

1 Minutes of relevant Academic Council/ BOS Meetings for choice base credit
system implementation

Choice base credit system syllabus structure B. Pharm (PCI)

3 Choice base credit system syllabus structure M. Pharm (PCI)

N
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Subject 1= Promotion and award of grade.

Res. 13 As per the Syllabus for Bachelor of Pharmacy (B. Pharm) 2017-
2018 the Point No. 12 prescribed on Page No. 20 should be read
as:

“A student shall be declared as pass and eligible for gefting
grade in a each semester of B. Pharm course if he/she secures al
least 50% marks in each subject head and respective semester
including internal assessment.

For example, to be declared as PASS and lo get GRADE
the student has to secure a minimum ol 50 marks for the total of
100 including Internal assessment and Lind semester theory
examination similarly he/she has to  secure a minimum of 25
marks for the total 50 including Internal assessment and nd
semester practical examination”.

Subject 2-  Optional subjects for I Semester of First Year B.Pharmacy.

Res. 2: Students who have studied Mathematics at HSC will have to
appear for Remedial Biology Course, Students who have
studied Botany/Zoology at HSC will have to appear Ioi
Remedial  Mathematics course and  students swdied both
Mathematics & Botany/Zoology will be exempyted to appear for
above optional subjects.
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T.Y.B.C. A (Sem. V & Vi) (June, 2013)

S.Y.B. B. M. ( E - Commerce) (Sem. lll & 1V)

T.Y.B.B. M. ( E - Commerce) ( Sem. V & VI) (June, 2013)

D. C. A. (Diploma in Computer Application)

T.Y.B.B. M. (Sem. V& VI)

B. M. M. (Bachlor of Mass Media) Structure

M. B. A. [ Under Academic Flexibility ) Syllabus Agri - Business Management
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M. Pharm.

3 Pharmaceutical Analysis
2 Pharmaceutical Technology

R R R O

PTC

p Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Pharmacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
.-ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

Subject 3-  Regarding Non-University Examination

Res. 3: For the subjects having Non-University Examimation tor I'heory
heads the Question papers will be suppi ed by the University
and the schedule for such examination will be incorporated in
regular schedule for End theory/Practical examination
conducted by the university.

Subject4- Regarding change in nomenclature of M. Pharmacy
specializations as per the Master of Pharmacy (M. Pharm)
Course Regulation 2014 by Pharmacy Council of India, New
Delhi.

Res. 4: As per the above Master of Pl
nomenclature  for M. Pharn
specialization is “Pharmaceutical Quality Assurance and for M.
Pharmacy specialization “Clinical Pharmacy” is “Pharmacy

Practice”

waey regulations the new

cy “Quality Assurance”

Subject 5- Regarding Qualification for lateral entry at M Semester of

B. Tech (Cosmetic) cou

Res. 5: The candidate who he sed the final examination leading to
the Diploma in Pharmacy conducted by the Board of Technical
Education, Maharashtra State or equivalent examination from
the institute approved by the Pharmacy Council of India (at
Part-11 examination for the Diploma in Pharmacy Course) as per
ER-91 (i.e. Post H.S.C. two year Diploma Course) be held
eligible for admission to Semester-111 of B.Tech (Cosmetic)
course.
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Pharmacy Council of India
New Delhi

Rules & Syllabus for the Bachelor
of Pharmacy (B. Pharm) Course

[Framed under Regulation 6, 7 & 8 of the Bachelor of
Pharmacy (B. Pharm) course regulations 2014]
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CHAPTER- I: REGULATIONS

1. Short Title and Commencement
These regulations shall be called as “The Revised Regulations for the B. Pharm. Degree

Program (CBCS)of the Pharmacy Council of India, New Delhi™. They shall come into
effect from the Academic Year 2016-17. The regulations framed are subject to
modifications from time to time by Pharmacy Council of India.

2. Minimum qualification for admission

| 2.1 First year B. Pharm:
Candidate shall have passed 10+2 examination conducted by the respective

1 state/central government authorities recognized as equivalent to 10+2 examination

3 by the Association of Indian Universities (AIU) with English as one of the

subjects and Physics, Chemistry, Mathematics (P.C.M) and or Biology (P.C.B /
P.C.M.B.) as optional subjects individually. Any other qualification approved by
the Pharmacy Council of India as equivalent to any of the above examinations.

2.2. B. Pharm lateral entry (to third semester):
A pass in D. Pharm. course from an institution approved by the Pharmacy Council
of India under section 12 of the Pharmacy Act.

3. Duration of the program
The course of study for B.Pharm shall extend over a period of cight semesters (four
academic years) and six semesters (three academic years) for lateral entry students. The
curricula and syllabi for the program shall be prescribed from time to time by Phannacy
Council of India, New Delhi.

4. Medium of instruction and examinations
Medium of instruction and examination shall be in English.

5. Working days in each semester:

Each semestershall consist of not less than 100 working days. The odd semesters chall be
conducted from the month of June/July to November/December and the even semesters
shall be conducted from December/January to May/June in every calendar year.

6. Attendance and progress

A candidate is required to put in at least 80% attendance in individual courses
considering theory and practical separately. The candidate shall complete the prescribed
course satisfactorily to be eligible to appear for the respective examinations,
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quantum of academic

7. Program/Course credit structure
s of

As per the philosophy of Credit Based Scmester System, certain ;
work viz. theory classes, tutorial hours, practical classes, etc. arc mcasu'rcd in term:
credits. On satisfactory completion of the courses, @ candidate earns credits. T?\c i\l]\O}lnl
of credit associated with a course is dependent upon the number of hours of mslruct@n
at course. Similarly, the credit associated with any of the other academic,

per week in thi
activities is dependent upon the quantum of work expected to be put

colextra-curricular
in for each of these activities per weck.

7.1. Credit assignment

7.1.1. Theory and Laboratory courscs

Courses are broadly classified as Theory and Practical. Theory courses consist of
lecture (L) and for tutorial (T) hours, and Practical (P) courses consist of hours
spent in the laboratory. Credits (C) for a course is dependent on the number of
hours of instruction per week in {hat course, and is obtained by using a multiplier
of one (1) for lecture and tutorial hours, and a multiplier of half (1/2) for practical
(laboratory) hours. Thus, for example, a theory course having threc lectures and
one tutorial per week throughout the semester carries a credit of 4. Similarly. a
practical having four laboratory hours per week throughout semester carries a

credit of 2.

7.2. Minimum credit requirements

The minimum credit points required for award of a B. Pharm. degree is 208.
These credits are divided into Theory courses, Tutorials, Practical, Practice
School and Projectover the duration of cight semesters. The credits are distributed
ster-wise as shown in Table IX. Courses generally progress in sequences,
2 indicates certain academic maturity
d to follow the semester-wise

seme:
building competencies and their positionin;
on the part of the leamers. lcarners are expecte
schedule of courses given in the syllabus.
The lateral entry students shall get 52 credit points transferred from their D.
. ‘Pharm. p_x:og;grn,'Sucb students . shall: t_;lke,'.-ilpradditioﬁzil’.rcmedial_ “courses of .
‘Commiunication Skills’. (Theory and vP'racli"éalj"a}ld ‘Ct}}ﬁputer‘A[‘)plicaiidns W
Pharmacy’ (Theor. ictical) cquivalent to 3 and 4 credit points respectively, .
a total of 7 credit poin! s "c':rcd'it points; ﬁé;in;xhﬁﬁh ‘of 1-and IIVA

semesters.

is

8. Academic work:
' Aregular record
teaching staff of respective coutt

Principal
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9. Course of study

The course of study for B. Pharm shall include Semester Wise Theory & Practical as
@ven in Table ~ Tto VI The number of hours to be devoted to each theory, tutorial and
practical course in any semester shall not be less than that shown in Table — I to VIIL

Table-I: Course of study for semester |

Course code Name of the course S0k Ttm, Cr.cdn
hours rial points
BPIOIT Human Anatomy and Physiology I— 3 | 4
Theory
BP102T Pharmaceutical Analysis [ — Theory 3 1 4
BP103T Pharmaceutics I — Theory 3 1 4
BP104T Pharmaceutical Inorganic Chemistry — 3 1 4
= Theory .
o BP105T Cor ication skills — Theory * 2 - 2
<1 BP106RBT | Remedial Biology/ ) 5
BP106RMT | Remedial Mathematics — Theory* )

BP107P Humz'm Anatomy and Physiology — 4 . 5

Practical
BP108P Pharmaceutical Analysis 1 — Practical 4 - D,
BP109P Pharmaceutics I — Practical 4 - 2
BP110P Pharrpaceu(ica[ Inorganic Chemistry — 4 R 5

Practical

T BP111P Communication skills — Practical* 2 - 1 |
x BP112RBP | Remedial Biology — Practical® 2 - | 1
IF Total | 32/3436" [ 4 [ 277295307 |

"Applicable ONLY for the students who have studied Mathematics / Physics / Chemistry at HSC and
appearing for Remedial Biology (RB)course.

*Applicuble ONLY for the students who have studied Physics / Chemistry / Botany / Zoology at HSC and
appearing for Remedial Mathematics (RM)course.

* Non University Examination (NUE)
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Table-1I: Course of study for semester 1T

Course Name of the course Nozof Tutorial Cr_c'hj
Code hours points
BP20IT | Human Anatomy and Physiology 1l — Theory 3 | 4 |
BP202T | Pharmaccutical Organic Chemistry [ —Theory 3 1 4 ’
[ BP203T | Biochemistry — Theory 3 1 4 |
"BP204T | Pathophysiology — Theory 3 1 |4
BP205T | Computer Applications in Pharmacy — Theory * 3 - B
BP206T | Environmental scicnces — Theory * 2 3 |
BP207P | Human Anatomy and Physiology I -Practical 4 - | X L‘ |
BP208P | Pharmaceutical Organic Chemistry I- Practical 4 P2 ) I
BP209P | Biochemistry — Practical 4 l - 2.
BP210P | Computer Applications in Pharmacy — Practical® 2 ‘\ - | 1 \
Total| 32 | 4 [ 29
*Non University Examination (NUE)
Table-I11: Course of study for semester 111 *
Course Name of the course Nocaf ' Tutorial ‘ cr?d"
code hours points
BP30IT | Pharmaceutical Organic Chemistry 11 — Theory 3 1 | 4
BP302T | Physical Pharmaceutics I — Theory 3 1|4
BP303T | Pharmaceutical Microbiology — Theory 3 1 4
BP304T | Pharmaceutical Engincering — Theory 3 1 “ 4
BP305P | Pharmaceutical Organic Chemistry 11— Practical | 4 | 2 ]
BP306P | Physical Pharmaceutics 1 Practical | 4 | | 2 ,,'
BP307P | Pharmaceutical Microbiology — Practical I 2 |
[BP 308P | Pharmaceutic I | 4 1
— = 1

T Total]: 28" 0] "
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Table-1V: Course of study for semester IV

C::dresc Name of the course I:;’;j:: Tutorial s(:r:ltls(
BP401T | Pharmaceutical Organic Chemistry III- Theory 3 1 4
BP402T | Medicinal Chemistry I — Theory 1 4
BP403T | Physical Pharmaceutics I — Theory 3 1 4
BP404T | Pharmacology I - Theory 3 1 4
BP405T | Pharmacognosy and Phytochemistry I- Theory 3 1 4
BP406P | Medicinal Chemistry I — Practical 4 - 2
BP407P | Physical Pharmaceutics 11— Practical 4 2
BP408P | Pharmacology |1 — Practical | 4 - 2
BP409P | Pharmacognosy and Phytochemistry I - Practical f 4 2
Total | 31 5 28

Table-V: Course of study for semester V

ConEse Name of the course Nosof Tutorial crf:d"

code hours points
BP501T | Medicinal Chemistry IT — Theory 3 1 4
BP502T | Industrial Pharmacyl— Theory 3 1 4
BP503T | Pharmacology Il - Theory 3 1 4
BP504T | Pharmacognosy and Phytochemistry II- Theory 3 1 4
BP305T | Pharmaceutical Jurisprudence — Theory B 1 4
BP506P | Industrial Pharmacyl — Practical 4 - 2
BP507P | Pharmacology II — Practical 4 = 2
BP508P | Pharmacognosy and Phytochemistry 11 — c 4 - 2

Practical

Total 27 5 26
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Table-VI: Course of study for semester VI

Course No. of .| Credit
Name of the course Tutorial .
code hours points
BP601T | Medicinal Chemistry 111 — Theory 3 1 4
BP602T | Pharmacology IIT — Theory 3 1 4
BP603T | Herbal Drug Technology — Theory 3 1 4
BP604T Biopharmaceutics and Pharmacokinetics — 3 | 4 N
Theory
BP60ST | Pharmaceutical Biotechnology — Theory 3 1 4
BP606T | Quality Assurance ~Theory 3 1 4
BP607P | Medicinal chemistry 111 — Practical 4 - 2
BP608P | Pharmacology I1T — Practical 4 - 2
BP609P | Herbal Drug Technology — Practical 4 - 2
Total | 30 6 30

Table-VII: Course of study for semester VII

Course Name of the course Bozot Tutorial Cr?dlt
code hours points
BP701T | Instrumental Methods of Analysis — Theory 3 i 4
BP702T | Industrial Pharmacyll — Theory 3 1 4
| BP703T | Pharmacy Practice — Theory 3 1 4
[ BP704T | Novel Drug Delivery System — Theory 3 1 4
[ BP705P | Instrumental Methods of Analysis — Practical 4 - 2
[ BP706PS | Practice School® | 12 E 6 |
[ Total | 28 5 24

* Non University Examination (NUE)
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Table-VIII: Course of study for semester VIII

Course' | Name of the course R of Tutorial Crf:d"
code hours points
BPR0IT | Biostatistics and Research Mcthodology 3 1 4
] BP802T | Social and Preventive Pharmacy 3 1 4
[l BPSO3ET | Pharma Marketing Management |
i BPSO4ET | Pharmaceutical Regulatory Science

BP8OSET | Pharmacovigilance
Quality Control and Standardization of

BPSOGET Herbals R l+1=2|4+4=

BPSO7ET | Computer Aided Drug Design o 8

BP80SET | Cell and Molecular Biology

BP809ET | Cosmetic Science

BPS10ET | Experimental Pharmacology

BP811ET | Advanced Instrumentation Techniq

BP8I2ET | Dietary Suppl and N itical

BP813PW | Project Work 12 - 6
Total 24 4 22

Table-IX: Semester wise credits distribution

Semester Credit Points
1 2729°30°
1 29
111 26
v 28
A% 26
VI 26
VII 24
) Vil 22
| Extracurricular/ Co curricular activities 01*
Total credit points for the program 209/211%212°

* The credit points assigned for extracurricular and or co-curricular activities shall be given by the
Principals of the colleges and the same shall be submitted to the University. The criteria to acquire this
credit point shall be defined by the colleges from time to time.

SApplicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at 11SC and appearing
for Remedial Mathematics course.

“Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC and appearing for
Remedial Biology course.
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10. Program Committee

1. The B. Pharm. program shall have a Program Committee constituted by the IHead
of the institution in consultation with all the Heads of the departments.

2. The composition of the Program Committee shall be as follows:

A senior teacher shall be the Chaimperson; One Teacher from each department
handling B.Pharm courses: and four student representatives of the program (one
from cach academic year), nominated by the Head of the institution.

3. Duties of the Program Committee: |

i.  Periodically reviewing the progress of the classes.

ii. Discussing the problems conceming curriculum, syllabus and the conduct of
classes.

iii. Discussing with the coursc teachers on the nature and scope of assessment for
the course and the same shall be announced to the students at the beginning of
respective semesters.

iv. Cc icating its recc dation to the Head of the institution on
academic matters.

V. The Program Committee shall meet at least thrice in a semester preferably at
the end of each Sessionalexam (Internal Assessment) and before the end
semester exam.

11. Examinations/Assessments
The scheme for internal and end examinations is given in Table — X.

11.1. End semester examinations

The End Semester Examinations for cach theory and practical coursethrough semesters [
to VIII shall beconducted by the university except for the subjects with asterix symbol (*)
in table T and II for which examinations shall be conducted by the subject experts at
college Jevel and the marks/grades shall be submitted to the university.

Prificipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Pharmacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.

Accredited by NBA (B. Pharmacy)

incipal
Dr. Rajendra D. Wagh

Pr

w
—
Q
E
<
o B
g =

£L
%0
w..n
Ps

<
2
2
c
(=}
I

(M.Pharm. Ph.D.)

(B.Com, MBA)

Date:

DCS/ARACOP/

Ref No.:

ot

~asI0d(JNY) SAHTWAYIRIY [PIpaway 10§ Suteadde pue ) .ﬁ

~asmod(gy) AFojorg [erpaway 10) Suueadde pue )S

=25

(NN uoneuiexs] ISIAIUN UON

T JAnsiway) 7satsKyd PIPMIS SIUPNIS Aty 10§ ATNO 2[qearjddy g
!‘a.\.__o 515Ky / SONPWAYIEIY PAIPMIS SIUIPAIS ) J0j ATNO 21qe21ddy,

0SL SIH SF OFS Il
1STLISLY I EESTIE 1STSIO6F | L01T/00T/S8E | IUFTET | 0EN/STI/SIL | 08/SLIOL | [BIOL -
134 SIH T st 01 SIHT S 2 _ ARojorg ferpawoy | dERITLLAE
[ean3erd
144 SIHT st o1 SIHT s s sy uoneonuey | 411148
R o B [BaNoRIf — Ansiuay) Q01148
0s HY € sl HY ot s otue3I0u] [BANNARULIEY |
0¢ SHY St St SIH ¢ 01 S [eondesd —[sonnadeutieyd | 4601d€
0s SIHt 193 St SIH ¥ 01 N — [siskjeay [eannoon ds01d€
BI1)JE1 { — AD O]
0§ SIH b s¢ st SIHp ol s Al _%i.m_ené rn::_: dLordd
K100y [ —sonewayiely | LINU901dE
: * v
0$ SIH¢'1 St Sl AH L. o1 S L0148
0 SIHS'1 S¢ St H1 01 S LSordel
ool SIH £ SL ST H L st ot 1rolddl
001 SIH € SL 4 SH 1 S1 01 Leoldg
001 SIH € sL 114 M1 sl o1 — [sishpeuy 2 Lzo1dg
K103y ] —|
001 S € SL 34 o1 pue Koo 1101dg
syaepy uogenq syepy [BLIR LA apod
e . snonuguo] | I54M0I Y} Jo ALy S
1=oL SWrEXy )5S puy A

ASLM 12)SIWAS SUOIJEUIIELXD I

|EUIDJUL 10} SAUIYIS 1X-SI[qE L.

A,

IR ERILIRIN

@

Ajmera

College of Phamacy, Nageon,Dhule

Soc

ipal
Annasaheb Ramesh

]
&=
PC
2
3
£
o

| @ :www.aracopdhule.org | Ph.: 02562-243021

Mumbai - Agra Road, Nagaon, Dhule - 424 005.

™ : dcsaracop@gmail.com



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.

Accredited by NBA (B. Pharmacy)

Principal
Dr. Rajendra D. Wagh

w
—
Q
E
<
o B
g =

£L
%0
w.h
Ps

<
o
2
c
(=}
I

(M.Pharm. Ph.D.)

(B.Com, MBA)

DCS/ARACOP/

Date:

Ref No.:

suolEIWIEXD 10NPu0? [[Eys [2A9] 9521400 38 51adX 192(qNS UL 4

st SIH 0 0zs £0T SIH 0T 5] 08 1%0L 2 . ::
- T ) Lleanoes = Aaeuwrey : e
T SIHT <1 01 SHH T § s ur suoyeorddy samnduiop | 401ZdE
0< SIH G¢ Sl SIH ¢ 01 s [eonatsd — Anstwayoorg L J60Tdd =
- [eoijoe1g — A0St Boac Ry
0¢ SIH + 193 <1 SIH b 01 S WEBIQ Teotinese ww,o..mmm 5
5 21 e
0¢ SIH ¢ Se <l SIH ¥ 01 S £30[0rsAyd puE AWOIRY UCHIRE] dL0oTdd
SL SIHT 0s Sz HI N 01 K100, — $22UAIDS [LIUDWUONAUY | [90TIE
_ . 109y = Kovwiyy | -
SL Si e 0S €T HI N (U u suoeaifddy 1omduioy ,ﬁ Hmo?_m, 9
001 SIH € SL S¢ IH | Sl 01 d | Lrozdg -
001 SIH € SL 4 JH I Sl (U] S L£07dd
. Kwoay —pAustway) o L)
001 SIH € SL 44 IH | N 01 10 [EouNAIRULILY . ~Lzozdd ;| -
] i Kaoay -1 |+ AR
001 SIH € SL st H I s _ - ..,/m: £3ojo1sy 4 pue Awojeuy uewngy
‘ uoneLn(g J 3 PO 2 F T R &
e | uoneang | SYIE 1ejo], | — 39 -| snonupio) 3511103 3Y) JO DWLN poy -
1wl 5 ST 05 ISANOY | | -
SWEXF 19)$2WAS puy ! o e N

11 13)sou13g

SRR o

ipal

P
Dhule Cha

@

Ajmera

College of Pharmacy, Nagaon,Dhule

Soc

Annasaheb Ramesh

| @ :www.aracopdhule.org | Ph.: 02562-243021

Mumbai - Agra Road, Nagaon, Dhule - 424 005.

™ : dcsaracop@gmail.com



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)
President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ - Date:

e o s | e o
g5 S
( o & 2 g2 2 v o @ e
==
@
=
El 8| v |n|l » e lel| e v |2
sle|lelele|lsie 2| g |k
el EE|E|E|E|E|T|F
Bl 5| @ |a|lea | en | = || < - |&
i
S|/
K
E| »
o 2 o
wy v vy wy wy v
:E FO RS Y ~ n b i) o |13
g =
=}
|
8 wnl n v v %) L) n |
S| N || &L e~ RA ) -5
B A
=
eleld = |&| = = o = = K
SIEIG| = IE|E (=2 |2 |2 =2 S
E|18| = — |—| — — 3 < < ot
@l 52
2|@la
k=
PR
<8l
2 AS|Z|E] & |wv]| v n = =) o o [
I sld|lal & |=| — — - = — - |2 ~
i Slos|= -
L ==
A\ 5 =
\\ s
Ny “
N
S2
EZlc el |2 |w|w|n|w
E=
=]
]
5 E
| ! °
HEE B |6 [F
9 ﬁE & | 2 g8
£ I [e = - |e 5
E e 58 |8 |exlz 1B |B
e s »lgle 5] g 8|8 =] =
< g 5le[g |£& g2l |8 [|&
o 2 glg|e En 2B |=
£ |SE|Bl= |5 S 8|8 [E |&
= =g . |
= |= @ S =3 = =
g |[E=|8|5 1 2= — 1= I 1 -2
= == = = = =
‘ S |BEE(E |8 _|EE 588
l = aﬁﬁgzﬂ»gﬂsﬁgsgﬁ
g 2|9 B [ |2 E|E 2| 2
g ElzE|EE|E S
EugE,SESEE?‘Eug«g
| — s =22 s|2 sl =2 8ls Bl B
= RURIEFIERIEUEaSE =&~
w
{ o] (5 e
[ Z ? o -I:E: !:r S % = 3
| g ] o o (=] o S o =1
H =] @ || o @ « @ o A
S S°ls 5 5 19 B e | & &
Iz m |o| m /M m ;M ~m

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

|
i
—
= X o
s 5 S 8| 8 |2]|2|3| R |R[R]|E
S8 |2 (2 E (=2
=
«
= 3
Sl 2| 2 |l e lelelzl e |2lelE
ZlE| = |Z| 2 |EE|E|E E|EE
= e fea| e ||| < | S
b
5 a
7
£
w
S
(IJ'E v -nlnlnlr\ln-hlnlnﬁ
=| | &~ |~ & [s|=|n) e [mien
s =
=
s | v (ynjnfnl v n (9
S NN NN e — bl 1 '
=
= [
£ vn
sl & =] = [=lxl=] 2 |a|elg
QEC:EEIII:;::E
EIZIE = |=| = [=|=|7| 5 |¥|~<I5
gIE_
2= e B
2|2
<| 5|,
='2|= un
= 2| =] v v n nnlc|l o (oS~ @
I | s sl ST Bt BAY = IR o P e o
2|7z
= i)
| = : =
| £
“, oA
‘ EE| 2 |2l 2 |2l2]w|m |n]n
z =
= =
<
&)
3 =
a g 2
(=] 31 |
o 21 gl -8
£ El= =ls |8
= < ™ | £le
z 2 . 0=8 —;ﬁ gE
5ok S p=] 5
Tig g;,a E’ -] 3 & o
] 2de| 8. b S, L=
SSQFR R Bk Sl
1= gl g
2 e—_"gg ) £ Eag)
ELEEEE B
Zo g glEgs
T EsiBg R
Eg.u,f%:ug
i A|E OIS EE|E
u s B
< RO | SE o B il |
7 20 = el o
9 ] =3 ol.O e
“E 1 = = [ 3=
o o £ el e |
& v m (@] m-|m

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)
President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/

— v
o % =35=3 e
( 25 |BIBIEE| € [RIR|R|8
| =
l
‘ El 8 |wn|w s v |w» (|l
s = elelal & |glBeleE
S| £ || |E|E
I =l 5 [ L T T o e P
5| &
5
2
Z
’ £
v
S
B E |v|uloln| v (nnlalg
| =| & [F[SES] & [alen|e §
Hie
| = [ J
E |[nn|v|vnl v [vv|vw|E
o [N|N|N|N| & = [—=[—=5
=
= >
H e e S S N ) -]
S|E[E|E(E|E|E| £ |E|E ==
g E=I=[= =] = [FI¥|~¥ (=
| .-r:h.;,\_l~
/ ] 5,
| 5 18]Ft
/ 7| <TE i
/ Y
{ =172
A E1EEhn|n|n] v |lo|loc|o|®
3 Elo| &l fm|=t|m]| = [=]—=]|=|S
3 5w -
\ 3] =
NS = P EA
s f g
£
=
EE|2(2(2(2]| 2 [w|n|n]|8
z =
= =
=]
S J
= 8
[ 5 I = =}
O |- 153 o o |
=5 o Tt )
s [El8 » & [5[=|8
@ S(=|5]8 a|lS|se
4 22l e)s (2|8
z [=|F|g(12|le |&|E|g
S [ZILIEIF|s [L[E|=
o =§l—-|.§ ST
= (Zlg|ll= 2l =
| < |E|EIE (== =
S |2(8|zl3|E %l g
o Zlelele (Sle
N E (CIE|(S2|&|E =8|
i K] =E|l=|9(9|0 — oo
: z |E|E(8(glg _|E|8|8
; S|EIE|E|2 p|E|E|8
ggﬁ::og:g
| o|5|s|3|S 2|52
| SIB(E|E|E £ |22 (2
| = Z|ERE|lEEEE|R=
" kmdl
B g Flelele] = la]e e
@ ) —N[ea|s| v (O |0
g £z |elelelel 2@ |22
H 28 [Dv|GGa| B D% (D
5 SS9 |elaalal & [a]e e
| a | v m’mm::lm o[ |ed
(
|

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhuie

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)
Principal
Dr. Rajendra D. Wagh
(M.Pharm. Ph.D.)

President
Hon’ble Ashishji R. Ajmera
(B.Com, MBA)

Ref No.: DCS/ARAQOP/

S
2% ol I=3 e
- == n
lal sl
S = S 12|82 =2 o
L
»
13
E w
=R - N R ) - - -
S| € |2 | [E 2 (Z]| = |F
Bl 5 |m|em] ™ - AR Gl B B I R
1ol Lag]
5l a
z
H
3| £ )
B = |vnln wn v ll’\l/\‘l'\lf\‘hm
-] e s~ o~ [ B ] o n| o Yl
= &
| =
5]
=
- el el vy wy el al il
ﬁNNN o NN - =

gy—
Total

=
- || @ H<d
sizl2le|sl = = | 2 el 2 o |=
SIEEIEIZE| 2 | £ |2 |2 2 £ £ |
sz s|—|—| — = = |~ = || =+ |®
..... Z =
a8 A (<]
| ,§_n
a
2
=
et by B
=|£l2
2gElwln] v | v | v |v] o |o| o []
= B R Rl e g 18 = -
2|77~ -
=
=
o |
5 | |
cu
S )
I ESRISl 2 2|2 (8 9 (v w @
=~
<
]

>
5
3
= i
g izl 8
2 BF2 :
£ (Z|L|E
- E(548
= |8 ;
o i—'?;,fz'h £is B
WY O 2 )
: 5 ‘E'%“E‘? i?—:"'se‘ﬂ
DR =t B8] =& g3
s [S BN 25818 |s 8
7 g ‘»‘4"“3:’.\'5. EE"GSQT) 4
b [l e D i A 2l -E LS 2
B aE A bt ol | [S4P>Rr-o0 o ool
o « T
g | g el ; :
,lgo_“4h Bl & sl
g tevalsl 2 ol e-lal &
= 2 1888 -l IR -l et
5 ou_::.r;.in. Pl - Pl -
w mm'iﬂ ‘|| Mm@

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)
President Principal

Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

__.__.-————-r—"‘_—
2 (=3
3 olele | o |R
g% |8 [8lg| S| R |2]8
S B2 =
]
==
= v
e »n wle| @ & o=
S v |Blg| 2 =
| 5 Bl IZEE | R EIS
[ b 5 e feafen| e T+ [v|Q
S v
EE S
3 %
7]
e <
g £ vi (|l v el K}s
= 5 ~ == e~ =
-
Gl wl|S
- v vl v
S| & [Nlaf a2
=
=
= (22| = ] e el 4
S |E|E| = |EE| 2| = =
E |85 = |[=[—=|—-| < %
Z 2|8
” 5|2
2 -
=
5 2 |8|w
F = 5|2
J S |2|=l v |nnjuvn| v =] =4
i E(8lE = |55~ | = =
: QU)—
i < =
i = @
i - )
A 5 g g
o
S2 £
225 2 22| 2| -« [{IR|E
- «
s = »
o o
© B
3
=3
.2 .2 Eg
) [ =S
] fal = ] =
o g |glpls8 |& 2
z < o|a|2 < o
Do) F:vg‘ G —
z o Ela |9 2
% | 2] 5y
2 ] Falil k=] 2
2 o 31‘:) e o
S5 (882 |3 || |2
s = ElB|2 |= Sl B
g |z &S 5 18] |8
8 = S5 |»
S |E ==zl [EE|2| |=
= |EEEIES 2EE|8] B
EE|Z|E|E 8|E B8] |7
v:l:'g_:_c___»-mc_.s 5
= E | ER|ZEE 1A 5
- S
= . 1% =
] 2 = lelele | = B 1B
v r o — || vy A 7]
19 =T (=3 = =2 = o |8 o
H a8 RS =2 (S .2
S UU [P - - 99 iy - -5 E =
= 2 @Ela | a & [

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.

Accredited by NBA (B. Pharmacy)

Principal
Dr. Rajendra D. Wagh

w
—
Q
E
<
o B
g =

£L
%0
w.h
Ps

<
o
2
c
(=}
I

(M.Pharm. Ph.D.)

(B.Com, MBA)

DCS/ARACOP/

Date:

Ref No.:

v

oss | osaor [ ose [ oo | sy o,
_0s1 | smy 0s1 - o 1ofor | mdisat |
K100y =sonbruaa [, |
UONEIUIWILSG} PIdUBAPY .”_.m: 18
7 Kioayg | &
— ABojoorwey rjuawiadxs A0TSR
L 2155 209Ws0)) | "1H608d¢1._|
K1ooyy | -
ajoy pue o | AA808
002 ..Qou: L %
=001 SIH 0s1 = 0S SI T o€ 0z = pry 19ndwo) .ﬁ:
4001 | g-g4g | SL+SL [=ST4+ST| =1+1 |=S1+S1| o01+00 i Kioay, ;
—s[eqiap jo uoneziprepuris | L510)
pue jonuop Apend) |5
K102y | — douepidiaooeuueyy | JHS08d€
A1094] —ooualog | = il |
Ko ngay jes 20U ] %mgmam. %
Kooy |50, ¢ tu
soviumyg | (LAE0S4Y i
& Kloayp — | ° -
0ol SIH € s st H1 s o1 el e iaes | Al A
K102y ], —ASojopoy)a) [
001 SIH € 9 154 Mo o ;p_smu“pvs s__amﬂmow“ Liosas |
uonean(| popy RIS : : ¢
syaepy | woneanq | SYIUQ [eio], suiexy snonutuo) SRt o._:o.::.mz apod ‘ :
IBIOL I Ciexg aaysowag puy | JUDWISSASSY [LUIdju] ‘_ b asano) m :
IIA 49saudg

ipal

P
Dhule Cha

@

Ajmera

College of Pharmacy, Nagaon,Dhule

Soc

Annasaheb Ramesh

| @ :www.aracopdhule.org | Ph.: 02562-243021

Mumbai - Agra Road, Nagaon, Dhule - 424 005.

™ : dcsaracop@gmail.com



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/

For subjects having Non University Examination

1. Long Answers (Answer 1 out of 2) = 1x10=10
11 Short Answers (Answer 4 out of 6) = 4x5 =20
| Total = 30 marks

Question paper pattern for practical sessional examinations
1. Synopsis = 10
11. Experiments = 25
111 Viva voce 05

Total = 40 marks

12. Promotion and award of grades

A student shall be declared PASSand eligible for getting gradein a course of
B.Pharm.program if he/she secures at least 50% marks in that particular course including
internal assessment.For example, to be declared as PASS and to get grade, the student has
to secure a minimum of 50 marks for the total of 100 including continuous mode of
assessment and end semester theory examination and has to securc a minimum of 25

marks for the total 50 including internal assessment and end semester practical
examination.

13. Carry forward of marks
In case a studentfails to secure the minimum 50% in any Theory or Practical course as
specified in 12 then he/she shall reappear for the end semester examinationof that course.

However his/her marks of the Internal Assessmentshallbe carried overand he/she shall be
entitled for grade obtained by him/her on passing.

14, Improvement of internal assessment
A studentshall have the opportunity to improvehisther performance only oncein the
Sessional exam component of the internal assessment. The re-conduct of the Sessional

exam shall be completed before the commencement of next end semester theory
| ; examinations.

15. Re-examination of ¢end semester examinations
Reexamination ofend semester examinationshall be conducted as per the schedule given
in table XIIL The exact dates of examinations shall be notified from time to time.

Y
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Table-XI11: Tentative schedule of end semester examinations

Semester For Regular Candidates For Failed Candidates
LIIL Vand VI November / December May / June
1.1V, Viand VIII May/ June November / December
Question paper pattern for end theory examinati
For 75 marks paper

1. Multiple Choice Questions(MCQs) = 20x1 =20
OR OR

Objective Type Questions (10 x 2) = 10x2 =20

(Answer all the questions)
1. Long Answers (Answer 2 out of 3) .
I11. Short Answers (Answer 7 out of 9) =

Total =

For 50 marks paper
1. Long Answers (Answer 2 out of 3)

= 2x 10 =20
11. Short Answers (Answer 6 out of §) = 6x5 =30
Total = 50 marks
For 35 marks paper
1. Long Answers (Answer | out of 2) = Ix10 =10
11. Short Answers (Answer 5 out of 7) = 5x5 =25
Total = 35 marks
Question paper pattern for end practical ex
1. Synopsis o
1L Experiments . oo 5

ML Viva voce
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16. Academic Progression:

No student shall be admitted to any examination unless he/she fulfills the norms given in
6. Academic progression rules are applicable as follows: :

A student shall be eligible to carry forward all the courses of I, 1 and I11 semesters till the
IV semester examinations. However, he/she shall not be eligible to attend the courses of
V semester until all the courses of 1and 11 semesters are successfully completed.

A student shall be eligible to carry forward all the courses of III, IV and V semesters till
the VI semester examinations. However, he/she shall not be eligible to attend the courses
of VII semester until all the courses of I, II, I and TV semesters are successfully
completed.

A student shall be eligible to carry forward all the courses of V, VI and VII semesters till
the VIII semester examinations. However, he/she shall not be eligible to get the course
completion certificate until all the courses of I, 11, I, IV, V and VI semesiers are
successfully completed.

A student shall be eligible to get histher CGPA upon successful completion of the courses
of o VIII semesters within the stipulated time period as per the norms specified in 26.

A lateral entry student shall be eligible to carry forward all the courses of III, IV and V
semesters till the VI semester examinations. However, he/she shall not be eligible to
attend the courses of VII semester until all the courses of 1iI and [V semesters are
successfully completed.

A lateral entry student shall be eligible to carry forward all the courses of V, VIand VII
semesters till the VIIT semester examinations. However, he/she shall not be eligible to get
the course completion certificate until all the courses of III, IV, V and VI semesters are
successfully completed.

\ A lateral entry student shall be eligible to get his/her CGPA upon successful completion
of the courses of 111 to VIII semesters within the stipulated time period as per the norms
specified in 26.

Any student who hasgiven more than 4 chances for successful completion of 1/ Il
semester courses and more than 3 chances for successful completion of I / IV semester
courses shall be permitted to attend V / VII semester classes ONLY during the
subsequent academic year as the case may be. In simpler terms there shall NOT be any
ODD BATCH for any semester.
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Note: Grade ABshould be considered as failed and treated as one head for deciding

academic progression. Such rules are also applicable for those students who fail to
register for examination(s) of any course in any semester.

17. Grading of performances

17.1. Letter grades and grade points allocations:

Based on the performances. each student shall be awarded a final letter grade at the end
of the semester for cach course.The letter grades and their corresponding grade points are
given in Table — XII

Table — XII: Letter grades and grade points equivalent to
Percentage of marks and performances

1 Percentage of Letter Grade Grade Point Performance
| Marks Obtained :
| 90.00-100 9] 10 Outstanding
80.00 - 89.99 A 9 Excellent
70.00 - 79.99 B 8 Good
60.00 - 69.99 c 7 Fair
50.00 - 59.99 D 6 Average
Less than 50 F 0 Fail ‘
i | Absent AB 0 Fail J
‘ A learner who remains absent for any end examination shall be assigned a letter

| grade of ABand a corresponding grade point of zero. He/she should reappear for the said
evaluation/examination in due course.

18. The Semester grade point average (SGPA)
| The performance of a student in a semester is indicated by a number called ‘Semester
Grade Point Average’ (SGPA). The SGPA is the weighted average of the grade points
obtainedin all the courses by the student during the semester. For example, if a student
takes five courses(Theory/Practical) in a semester with credits C1, C2, C3, C4 and C5
and the student’s grade pointsin these courses are G1, G2, G3, G4 and G35, respeetively,
and then students” SGPA is equal to:

. CiGI¥ G HCiGi+ CiGit C5Gs

SGPA =
< i 831 Ci+Cy+C3+ €yt Cs:, 3

The SGPA.is calculated to two decimal points.It should be noted that, the SGPA forany '
semester shall také into consideration the F and ABSgrade awarded ‘in that semester. For
example if a learner has a F or ABS grade in course 4, theSGPA shall then be cqmpu_led

Eifeiat Y b e e,
as: - : Stk _: o et e ) '
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C,G, + C3G; + C3G3+ C¢* ZERO + CsGs
[ SGPA =
| C+Cy+C3+ Cyt Cs

19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points

and is indicated in final grade report card/final transcript showing the grades of all VIII

semesters and their courses. The CGPA shall reflect the failed statusin case of F
grade(s),lill the course(s) is/are passed. When the course(s)is/are passedby obtaining a

l pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and

not the fail grades earned earlier. The CGPA is calculated as:

I Ci81+ C:8; + C3S3 + CySyt CsSs+ CeSet CrS7+ CySs
CGPA=

Cy+ Cy + Cy+ Cyt Cst Cgt Crt Cy

where C,, C,, C;, _is the total numi)er of credits for semester LILIIL.... and S,S4, S, _is
the SGPA of semester 1,ILII1,

20. Declaration of class

The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction = CGPA of. 7.50 and above
First Class = CGPA 0of 6.00 to 7.49
Second Class =CGPA of 5.00 to 5.99

21. Project work

All the students shall undertake a projectunder the supervision of a teacher and submit a
report. The area of the project shall directly relate any one of the elective subject opted by
the student in semester VIIL. The project shall be carried out in group not exceeding 5 in

number. The project report shall be submitted in triplicate (typed & bound copy not less
than 25 pages).

The internal and external examiner appointed by the University shall ev

: aluate the project
at the time of the Practical examinations of other semester(s). Students shall be evaluated
in groups for four hours (i.e.

g ., about half an hour for a group of five students). The
projects shall be evaluated as per the criteria given below.
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Evaluation of Dissertation Book:

Objective(s) of the work done 15 Marks
Methodology adopted 20 Marks
Results and Discussions 20 Marks
Conclusions and Outcomes 20 Marks
Total 75 Marks
Evaluation of Presentation:
Presentation of work 25 Marks
Communication skills 20 Marks
Question and answer skills 30 Marks
Total 75 Marks

Explanation: The 75 marks assigned to the dissertation book shall be same for all the
students in a group. However, the 75 marks assigned for presentation shall be awarded
based on the performance of individual students in the given criteria.

22. Industrial training (Desirable)

Every candidate shall be required to work for at least 150 hours spread over four weeks in
a Pharmaceutical Industry/Hospital. It includes Production unit, Quality Control
department, Quality  Assurance department, Analytical laboratory. Chemical
manufacturing unit, Pharmaccutical R&D, Hospital (Clinical Pharmacy), Clinical
Rescarch Organization, Community Pharmacy, etc. After the Semester — VI and before
the commencement of Semester — VI, and shall submit satisfactory report of such work
and certificate duly signed by the authority of training organization to the head of the
institute.

23. Practice School
In the VII _semester, cvery‘candldale shal] undergo_ practice school for a period 0£ 150 ;oo |y i
" hours cvcn]y distributc Hroughou( < se Aester The smdcm shall’ opt 'my one of the 4
domains for pracuce school declared by the p \m committee from time to nme

on the practice school"he/shc attendcd (not more t an 25 pages) sAlong with the exams of i
+ semester VII, the report submmed b\' the, student, l\nowled;,e and skills acquired by the
'studént through pracllcc schcol shal] .be e\alu’md by the subject experts- at mllc-vc i
leveland grade poml shulf be awarded. /,,;::.\ ¥
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24. Award of Ranks

Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates
who fail in one or more conrses during the B.Pharm program shall not be chgible for
award of ranks.Morcover, the candidates should have completed the B. Pharm program in
minimum preseribed number of years, (four years) for the award of Ranks.

25. Award of degree
Candidates who fulfill the requirements mentioned above shall be cligible for award of

degree during the ensuing convocation,

26. Duration for completion of the program of study
The duration for the completion of the program shall be fixed as double the actual
duration of the program and the students have to pass within the said period, otherwise

they have to get fresh Registration.

27. Re-admission after break of study

Candidate who secks re-admission to the program after break of study has to get the
approval from the university by paying & condonation fee.

No condonation is allowed for the candidate who has more than 2 years of break up
period and he/she has to rejoin the program by paying the required fees. |

26
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BP 806 ET. QUALITY CONTROL AND STANDARDIZATION OF HERBALS
(Theory)

Scope: In this subject the student learns about the various methods and guidelines for
evaluation and standardization of herbs and herbal drugs. The subject also provides an

opportunity for the student to learn ¢GMP, GAP and GLP in traditional system of
medicines.

Objectives: Upon completion of the subject student shall be able to;
1. know WHO guidelines for quality control of herbal drugs
2. know Quality assurance in herbal drug industry
3

. know the regulatory approval process and their registration in Indian and
international markets

4. appreciate EU and ICH guidelines for quality control of herbal drugs
‘ Unit I ' 10 hours
a Basic tests for drugs — Pharr ical sut Medicinal plants materials and dosage
forms
WHO guidelines for quality control of herbal drugs.
Evaluation of ial crude drugs intended for use
Unit II 10 hours

Quality assurance in herbal drug industry of cGMP, GAP, GMP and GLP in
traditional system of medicine.

WHO Guidelines on current good manufacturing Practices (¢cGMP) for Herbal Medicines
WHO Guidelines on GACP for Medicinal Plants.

Unit 11T 10 hours
EU and ICH guidelines for quality control of herbal drugs.
Research Guidelines for Evaluating the Safety and Efficacy of Herbal Medicines

Unit IV 08 hours

Stability testing of herbal medicines.Application of various chromatographic techniques
in standardization of herbal products.

Preparation of documents for new drug application and export registration

GMP requirements and Drugs & Cosmetics
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Unit v 07 hours
Regulatory requirements for herbal medicines.

WHO guidelines on safety monitoring of herbal medicines in pharmacovigilance systems
Comparison of various Herbal Pharmacopocias.

Role of chemical and biological markers in standardization of herbal products

Recommended Books: (Latest Editions
1. Pharmacognosy by Trease and Evans

. Pharmacognosy by Kokate, Purohit and Gokhale

- Rangari. V.D., Text book of Pharmacognosy and Phytochemistry Vol. I, Carrier
Pub.. 2006.

4. Aggrawal, S.S., Herbal Drug Technology. Universitics Press, 2002.

5. EMEA. Guidelines on Quality of Herbal Medicinal Products/Traditional Medicinal
Products,

6. Mukherjee. P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of
Botanicals. Business Horizons Publishers, New Delhi, India, 2002,

7. Shinde M.V., Dhalwal K., Potdar K., Mahadik K. Application of quality control

| principles to herbal drugs. International Journal of Phytomedicine 1(2009); p. 4-8.

r 8. WHO. Quality Control Methods for Medicinal Plant Materials, World Health

W

Organization, Geneva, 1998. WHO. Guidelines for the Appropriate Use of Herbal
Medicines. WHO Regional Publications, Western Pacific Series No 3, WHO
Regional office for the Western Pacific, Manila, 1998.

9. WHO. The International Pharmacopeia, Vol. 2: Quality Specifications, 3rd edn.

‘ World Health Organization, Geneva, 1981.

10. WHO. Quality Control Methods for Medicinal Plant Materials. World Health
Organization, Geneva, 1999.

. WHO. WHO Global Atlas of Traditional, Complementary and Alternative

Medicine. 2 vol. set. Vol. | contains text and Vol. 2, maps. World Health

Organization, Geneva, 2005.

WHO. Guidelines on Good Agricultural and Collection Practices (GACP) for

| Medicinal Plants. World Health Organization, Geneva, 2004.

0
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BP 807 ET. COMPUTER AIDED DRUG DESIGN (Thcory)

45 Hours
Scope: This subjeet is designed to provide detailed knowledge of rational drug design
process and various techniques used in rational drug design process.
Objectives: Upon completion of the course, the student shall be able to understand

o Design and discovery of lead molecules

e The role of drug design in drug discovery process

e The concept of QSAR and docking

e Various strategies to develop new drug like molecules.

o The design of new drug molecules using molecular modeling software

Course Content:

UNIT-1 10 Hours
Introduction to Drug Discovery and Development
Stages of drug discovery and development
Lead discovery and Analog Bascd Drug Design
Rational approaches to lead discovery based on traditional medicine,
Random screening, Non-random screening, serendipitous drug discovery,
lead discovery based on, drug metabolism, lead discovery based on
clinical observation. e AT A

b2 Analog Based Drug Design:Bioisosterism, Classification, Bioisosteric

replacement. Any three casc studies

UNIT-1I 10 Hours
Quantitative Structure Activity Relationship (QSAR)
SAR versus QSAR, History and development of QSAR, Types of
physicochemical parameters, experimental and theoretical approaches for

the determination of physicochemical parameters such as Partition
coefficient, Hammet’s ~ substituent constant and Tafts steric constant.
x| Hansch analysis, Free Wilson analysis, 3D-QSAR approaches like
V-5 COMFA and COMSIA.
UNIT-HI 10 Hours

Molecular Modeling and virtual sereening technigues

Virtual Screening techniques: Drug likeness screening, Concept of
pharmacophore mapping and pharmacophore based Screening,
Molecular docking: Rigid docking, flexible docking, manual docking,
Docking based screening. De novo drug design.
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UNIT-1V 08 Hours
Informatics & Methods in drug design

Introduction to Bioinformatics, chemoinformatics. ADME databascs, 1‘
hemical, biock 1 and pharmaceutical datat |

Molecular Modeling: Introduction to molecular mechanics and quantum
mechanics.Energy Minimization methods and Conformational Analysis.

UNIT-V 07 Hours 1
|
global conformational minima determination. |

Recommended Books (Latest Editions)

1. Robert GCK, ed., “Drug Action at the Molecular Level” University Prak Press Baltimore.

2. Martin YC. “Quantitative Drug Design™ Dekker, New York.

3. Delgado IN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic
Medicinal & Pharmaceutical Chemistry” Lippincott, New York.

4. Foye WO “Principles of Medicinal chemistry ‘Lea & Febiger.

5. Koro lkovas A, Burckhalter JH. “Essentials of Medicinal Chemistry”™ Wiley
Interscience. |

6. Wolf ME, ed “The Basis of Medicinal Chemistry, Burger’s Medicinal Chemistry” |
John Wiley & Sons, New York. ‘

7. Patrick Graham, L., An Introduction to Medicinal Chemistry, Oxford University
Press.

8. Smith HJ, Williams H, eds, “Introduction to the principles of Drug Design™
Wright Boston.

9. Silverman R.B. “The organic Chemistry of Drug Design and Drug Action™ |
Academic Press New York.
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BP8OSET: CELL AND MOLECULAR BIOLOGY (Elective subject)
45 Hours

Scope:

e Cell biologyis a branch ofbiology that studies cells— their physiological
properties, their structure. the organelles they contain, interactions with their
environment, their life cycle, division, death and cell function.

*  This is done both on a microscopic and molecular level.

* Cell biology research encompasses both the great diversity of single-celled
organisms like bacteria and protozoa, as well as the many specialized cells in
multi-cellular organismssuch as humans, plants, and sponges.

Objectives: Upon completion of the subject student shall be able to;
«  Summarize cell and molecular biology history.
«  Summarize cellular functioning and composition.
+ Describe the chemical foundations of cell biology.
*  Summarize the DNA properties of cell biology.
« Describe protein structure and function.
*  Describe cellular membrane structure and function.
+  Describe basic molecular genetic mechanisms.
«  Summarize the Cell Cycle
Course content:
Unit I 10Hours
i a) Cell and Molecular Biology: Definitions theory and basics and Applications.
b) Cell and Molecular Biology: History and Summation.
¢) Properties of cells and cell membrane.
d) Prokaryotic versus Eukaryotic
¢) Cellular Reproduction
f) Chemical Foundations — an Introduction and Reactions (Types)

Unit 11 10 Hours
3 a) DNA and the Flow of Molecular Information

b) DNA Functioning

c) DNA and RNA

d) Types of RNA

€) Transcription and Translation

Unit 111 10 Hours
a) Proteins: Defined and Amino Acids
b) Protein Structure —
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¢) Regularities in Protein Pathways

d) Cellular Processcs

¢) Positive Control and significance of Protein Synthesis
Unit IV

a) Science of Genetics

b) Transgenics and Genomic Analysis

c) Cell Cycle analysis

d) Mitosis and Meiosis

¢) Cellular Activities and Checkpoints

08 Hours

Unit vV 07 Hours
a) Cell Signals: Introduction
b) Receptors for Cell Signals
c) Signaling Pathways: Overview
d) Misregulation of Signaling Pathways
¢€) Protein-Kinases: Functioning

Recommended Books (latest edition):
1. W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific

publications, Oxford London.

2. Prescott and Dunn., Industrial Microbiology, 4" edition, CBS Publishers &
Distributors, Delhi.

3. Pelczar, Chan Kreig, Microbiology, Tata McGraw Hill edn.

4. Malcolm Harris, Balliere Tindall and Cox: Pharmaceutical Microbiology.

5. Rose: Industrial Microbiology.

6. Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan

7. Cooper and Gunn’s: Tutorial Pharmacy, CBS Publisher and Distribution.

8. Peppler: Microbial Technology.

9. Edward: Fundamentals of Microbiology.

10. N.K Jain: Pharmaceutical Microbiology, Vallabh Prakashan, Dclhi

11. Bergeys manual of systematic bacteriology, Williams and Wilkins- A Waverly
company

12. B.R. - Glick:-and _J.J.  Pasternak: Molu:ular Biotechnology: l’nnclpics and s - VA
Applications of Recomb’ 'antDNA ASM Press’ Vdshington D.C. ]

[}

P Ipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhuie

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

BP809ET. COSMETIC SCIENCE(Theory)
45Hours

UNIT I 10Hours
Classification of cosmetic and cosmeceutical products

Definition of cosmetics as per Indian and EU regulations, Evolution of cosmeceuticals
from cosmetics, cosmetics as quasi and OTC drugs

Cosmetic excipients: Surfactants, rheology modifiers, humectants, emollients,
preservatives. Classification and application

Skin: Basic structure and function of skin.

Hair: Basic structure of hair. Hair growth cycle.

Oral Cavity: Common problem associated with teeth and gums.

UNIT II . 10 Hours
G2 Principles of formulation and buﬁding blocks of skin care products:
phex Face wash,
Moisturizing cream, Cold Cream, Vanishing cream and their advantages and
disadvantages.Application of these products in formulation of cosmecuticals.
Antiperspants & deodorants- Actives & mechanism of action.
Principles of formulation and building blocks of Hair care products:
Conditioning shampoo, Hair conditioner,anti-dandruff shampoo.
Hair oils.
Chemistry and formulation of Para-phylene diamine based hair dye.
- Principles of formulation and building blocks of oral care products:
s Toothpaste for bleeding gums, sensitive teeth. Teeth whitening, Mouthwash.

UNIT I 10 Hours
Sun protection, Classification of Sunscreens and SPF.

Role of herbs in cosmetics:

Skin Care: Aloe and turmeric

Hair care: Henna and amla.

Oral care: Neem and clove

Analytical cosmetics: BIS specification and analytical methods for shampoo, skin-
cream and toothpaste. & a3 )

UNIT IV 08 Hours.
Principles of Cosmetic Evaluation:Principles of sebumeter, coreometer. Measurement
of TEWL, Skin Color, Hair tensile strength, Hair combing properties

Soaps,and syndet bars. Evolution and skin benfits.
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|
UNIT V 07 Hours !

Oily and dry skin, causes leading to dry skin. skin moisturisation. Basic understanding of |
the terms Comedogenic, dermatitis.

Cosmetic problems associated with Hair and scalp: Dandruff, Hair fall causes
Cosmetic problems associated with skin: blemishes, wrinkles, acne, prickly heat and
body odor.

Antiperspirants and Deodorants- Actives and mechanism of action

References
1) Harry's Cosmeticology, Wilkinson. Moore, Seventh Edition. George Godwin.
2) Cosmetics — Formulations, Manufacturing and Quality Control, P.P. Sharma, 4"
Edition, Vandana Publications Pvt. Ltd., Delhi.
3) Text book of cosmelicology by Sanju Nanda & Roop K. Khar, Tata Publishers.
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BP810 ET. PHARMACOLOGICAL SCREENING METHODS

45 Hours

Scope:This subject is designed to impart the basic knowledge of preclinical studies in
experimental animals including design, conduct and interpretations of results.

Objectives
Upon completion of the course the student shall be able to,

* Appreciate the applications of various cc ly used laboratory animals.

e Appreciate and demonstrate  the various screening methods used in preclinical
rescarch

¢ Appreciate and demonstrate the importance of biostatistics and researchmethodology

* Design and exccute a research hypothesis independently

Unit -1 08 Hours
win Laboratory Animals: 3 ’
< Study of CPCSEA  and OECD guideli for mai breedi

2|
and conduct of experiments on laboratory animals, Common lab|
animals:  Description and applications of different species and strains|
of animals. Popular transgenic and mutant animals.

Techniques for collection of blood and common routes of drug
administration in laboratory animals, Techniques of blood collection|
and euthanasia.

Unit-11 10 Hours

Preclinical screening models

a. Introduction: Dose selection, calculation and conversions,
preparation of drug solution/suspensions, grouping of animals and

importance  of sham negative and positive control groups.
Rationale for sclection of animal species and sex for the study.
b. Study of screening animal models for
Diuretics, nootropics, anti-Parkinson’s,antiasthmatics,
Preclinical sereening models: for CNS activity- analgesic,
antipyretic,anti-inflammatory, general anaesthetics, sedative and
hypnotics, antipsychotic, antidepressant, antiepileptic,
antiparkinsonism, alzheimer’s disease
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Unit 111

Preclinical screening models: for ANS activity, sympathomimetics.
sympatholytics. parasympathomimetics. parasympatholytics, skelctal
muscle relaxants, drugs acting on cyc, local anaethetics

Unit -1V

Preclinical screening models: for CVS activity- antihypertensives,
diuretics, antiarrhythmic. antidyslepidemic, anti aggregatory,
coagulants, and anticoagulants

Preclinical screening models for other important drugs like antiulcer,
antidiabetic, anticancer and antiasthmatics.

Research methodology and Bi isti 05 Hours
Selection of research topic, review of literature, research hypothesis
and study design

Pre-clinical data analysis and interpretation using Students *t" test ‘
| and One-way ANOVA. Graphical representation of data |
| Recommended Books (latest edition):

Fundamentals of experimental Pharmacology-by M.N.Ghosh

Hand book of Experimental Pharmacology-S.K.Kulakarni

. CPCSEA guidelines for laboratory animal facility.

Drug discovery and Evaluation by Vogel H.G.

Drug Screening Methods by Suresh Kumar Gupta and S. K. Gupta

Introduction to biostatistics and rescarch methods by PSS Sundar Rao and J

Qv s W~

Richard
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BP 811 ET. ADVANCED INSTRUMENTATION TECHNIQUES
45 Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
quantitative analysis of drugs. This subject is designed to impart advanced knowledge on
the principles and instrumentation of spectroscopic and chromatographic hyphenated
techniques. This also emphasizes on theoretical and practical knowledge on modern
analytical instruments that are used for drug testing.

Objectives:Upon completion of the course the student shall be able to
¢ understand the advanced instruments used and its applications in drug analysis
o understand the chromatographic separation and analysis of drugs.
* understand the calibration of various analytical instruments
o know analysis of drugs using various analytical instruments.

Course Content:

UNIT-I it 10 Hours
Nuclear Magnetic Resonance speetroscopy

Principles of H-NMR and C-NMR, chemical shift, factors affecting chemical

shift, coupling constant, Spin - spin coupling, relaxation, instrumentation and
applications

Mass Spectrometry- Principles, Fragmentation, Ionization techniques —

Electron impact, chemical ionization, MALDI, FAB, Analyzers-Time of

flight and Quadrupole, instrumentation, applications

UNIT-1I : 10 Hours
Thermal Methods of Analysis: Principles, instrumentation and applications
of ThermogravimetricAnalysis (TGA), Differential Thermal Analysis (DTA),
Differential Scanning Calorimetry (DSC)
X-Ray Diffraction Methods: Origin of X-rays, basic aspects of crystals, X-

ray
Crystallography, rotating crystal technique, single crystal diffraction,powder
diffraction, structural elucidation and applications.

UNIT-111 10 Hours
Calibration and validation-as per ICH and USFDA guidelines
Calibration of following Instruments

Prificipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

M : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President .Principa|
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:
- - 3

Fluorimeter, Flame Photometer, HPLC and GC

UNIT-IV 08 Hours
Radio immune assay:Importance, various components, Principle. different

methods, Limitation and Applications of Radio immuno assay

Extraction techniques:General principle and procedure involved in the solid

phase extraction and liquid-liquid extraction

UNIT-V
Hyphenated techniques-LC-MS/MS, GC-MS/MS, HPTLC-MS.

07 Hours

Recommended Books (Latest Editions)

- Instrumental Methods of Chemical Analysis by B.K Sharma

Organic spectroscopy by Y.R Sharma

Text book of Pharmaceutical Analysis by Kenncth  A. Connors

Vogel’s Text book of Quantitative Chemical Analysis by A.L Vogel
Practical Pharmaceutical Chemistry by A.H. Beckett and J B. Stenlake
Organic Chemistry by I. L. Finar

Organic spectroscopy by William Kemp

Quantitative Analysis of Drugs by D. C. Garrett

Quantitative Analysis of Drugs in Pharmaceutical Formulations by P. D. Sethi
0. Spectrophotometric identification of Organic Compounds by Silverstein

R - N
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BP 812 ET. DIETARY SUPPLEMENTS AND NUTRACEUTICALS

No. of hours :3 Tutorial:1 Credit point:4

Scope @

This subject covers foundational topic that are important for understanding the need and
ary supplements among different groups in the population.

requirements of diet;
Objective:

This module aims to provide an understanding of the coneepts behind the theoretical
applications of dietary supplements. By the end ot the course, students should be able to ©

1. Understand the need of supplements by the different group of people to maintain
healthy life.
2. Understand the outcome of deficiencics in dictary supy
3. Appreciate the components in dietary supplements and the application.
4. Appreciate the regulatory and commercial aspecets of dictary supplements including
health claims.
UNIT1

07 hours

nd Dietary supplements. Classification
s that can be prevented or cured by

a. Definitions of Functional toods, Nutrace
of Nutraceuticals, Health problems and
Nutraceuticals i.e. weight control, diabetes, cancer, heart disease, stress, osteoarthritis,

hypertension etc.
b. Public health nutrition, maternal and child nutrition, nutrition and ageing, nutrition

education in community.
Source, Name of marker compounds and their chemical nature, Medicinal uses and

¢
health benefits of following used as nutraceuticals/functional foods: Spirulina,
Soyabean, Ginseng, Garlic, Broccoli, Gingko, Flaxsceds

UNIT 11 15 hours

Phytochemicals as nutraceuticals: Occurrence and characteristic features(chemical nature
medicinal benefits) of following

a) Carotenoids- « and f-Carotene, Lycopene, Xanthophylls, leutin

b) Sulfides: Diallyl sulfides, Allyl tisulfide.

| ¢) Polyphenolics: Reservetrol
d) Flavonoids- Rutin , Naringin, Quercitin, Anthocyanidins, catechins, Flavones
¢) Prebiotics / Probiot
) Phyto estrogens : Isoflavones, daidzein, Geebustin, lignans
g) Tocopherols
h) Proteins, vitamins, minerals, cereal, vegetables and beverages as functional foods: oats,

wheat bran, rice bran, sea foods, coftee, tea and the like.
UNIT I

Fructo oligosaccharides, Lacto bacillum

07 hours

a) Introduction to free radicals
radicals in - cells,  dama;
Carbohydrates, nucleic aci
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b) Dietary fibres and complex carbohydrates as functional food ingredients..
UNIT 1V 10 hours

a) Free radicals in Diabetes mellitus, Inflammation, Tschemic reperfusion injury. Cancer,
Atherosclerosis. Free radicals in brain metabolism and pathology. kidney damage,
muscle damage. Free radicals involvement in other disorders. Free radicals theory of

ageing.
b) Antioxidants: Endogenous antioxidants — enzymatic and nonenzymatic antioxidant
defence,  Superoxide  di 1 Glutathi peroxidase,  Glutathione

Vitamin C, Vitamin E, a- Lipoic acid, melatonin
Synthetic antioxidants: Butylated hydroxy Toluene, Butylated hydroxy Anisole.
¢)  Functional foods for chronic disease prevention

UNIT V 06 hours

a) Effect of processing, storage and interactions of various environmental factors on the
potential of nutraceuticals.

b) Regulatory Aspects; FSSAL FDA. FPO, MPO. AGMARK. HACCP and GMPs on Food
Safety. Adulteration of foods.

¢) Pharmacopocial Specifications for dietary supplements and nutraceuticals.

References:

1. Dietetics by Sri Lakshmi

2. Role of dlclary fibres and neutraceuticals in preventing diseases by K.T Agusti and
P.Faizal: BSPunblication.

3. Advanced Nutritional Therapies by Cooper. K.A., (1996).

4. The Food Pharmacy by Jean Carper, Simon & Schuster, UK Ltd., (1988).

5. Prescription for Nutritional Healing by James F.Balch and Phyllis A.Balch 2™ Edn.,
Avery Publishing Group, NY (1997).

6. G. Gibson and C.williams Editors 2000 Functional foods Woodhead Publ.Co.London

7. Goldberg. 1. Functional Foods. 1994. Chapman and Hall, New York.

8. Labuza, T.P. 2000 Functional Foods and Dietary §upplunuu~ Safety, Good
Manufacturing Practice (GMPs) and Shelf Life Testing in Essentials of Fi unct:mml‘,"
Foods M.K. Sachmidl and T.P. Labuza eds. Aspen Press. B

9. Handbook of Nutraceuticals and Functional Foods, Third Edition (\lodcrn Nutrition)

10. Shils, ME, Olson, JA, Shik -M'1994 1lmlun Aululu)n in Ilmllll and Disease: Eighth
edition. Lea and F ebrgcr
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Semester VIII — Elective course on Pharmaceutical Product Development

No of Hours: 3 Tutorial:1 Credit points:4
Unit-1 10 Hours
Introduction to pharmaceutical product development, objectives, regulations related to
preformulation, formulation development, stability manufacturing  and

quality control testing of different types of dosage forms

Unit-11 10 Hours
An advanced study of Pharmaceutical Excipients in pharmaceutical product development
with a special reference to the following categories

i Solvents and solubilizers
ii. Cyclodextrins and their applications
iii.  Non - ionic surfactants and their applications
iv. Polyethylene glycols and sorbitols
v. Suspending and emulsifying agents
vi. Semi solid excipients
Unit-111 10 Hours

An advanced study of Pharmaceutical Excipients in pharmaceutical product development
with a special reference to the following categories

i Tablet and capsule excipients

il. Directly compressible vehicles

1. Coat matenals

iv. Excipients in parenteral and aerosols products
V. Excipients for formulation of NDDS

Selection and application of excipients in pharmaceutical formulations with specific
industrial applications

Unit-IV TR : 08 Hours

= Optimization techniques in pharnmaceutical product development.A study of various
optimization techniques for pharmaceutical product development with specific
examples.Optimization by factorial designs and their applications.A study of QbD and its
application in pharmaceutical product development.

Unit-V 07 Hours
Selection and quality control testing of packaging materials for pharmaceutical product
development- regulatory considerationg,
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Recommended Books (Latest editions)

1. Pharmaceutical Statistics Practical and Clinical Applications by Stanford Bolton,
CharlesBon; Marcel Dekker Inc.

2. Encyclopedia of Pharmaceutical Technology, edited by James swarbrick, Third
Edition,Informa Healthcare publishers.

3. Pharmaceutical Dosage Forms, Tablets, Volume II, edited by Herbert A. Licberman
andLeon Lachman; Marcel Dekker, Inc.

4. The Theory and Practice of Industrial Pharmacy, Fourth Edition, edited by Roop
kKhar, S P Vyas, Farhan J Ahmad, Gaurav K Jain; CBS Publishers and Distributors
Pvt.Ltd. 2013.

5. Martin’s Physical Pharmacy and Pharmaceutical Sciences, Fifth Edition, edited by

Patrick J. Sinko, BI Publications Pvt. Ltd.

6. Targeted and Controlled Drug Delivery, Novel Carrier Systems by S. P. Vyas and
R. K.Khar, CBS Publishers and Distributors Pvt. Ltd, First Edition 2012.

7. Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd V. Allen Jr.,
Nicholas B.Popovich, Howard C. Ansel, 9th Ed. 40

8. Aulton’s Pharmaceutics — The Design and Manufacture of Medicines, Michael E.
Aulton,3rd Ed.

9. Remington — The Science and Practice of Pharmacy, 20th Ed.

10. Pharmaceutical Dosage Forms — Tablets Vol 1 to 3, A. Liberman, Leon Lachman
andJoseph B. Schwartz

11. Pharmaceutical Dosage Forms — Disperse Systems Vol | to 3, H.A. Liberman,
Martin. M.R and Gilbert S. Banker.

12. Pharmaceutical Dosage Forms — Parenteral Medication Vol 1 & 2, Kenneth E. Avis
andH.A. Libermann.

13. Advanced Review Articles related to the topics.
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CHAPTER - I: REGULATIONS

1. Short Title and Commencement

These regulations shall be called as “The Rewised Regulations for the M

Pharmacy (M Pharm)Degree Program - Credit Based Semester System

| (CBSS) of the Pharmacy Council of India, New Delh® They shall come into

| effect from the Academic Year 2016-17. The regulations framed are subject to
modifications from time to time by the authorities of the university

aster of

2. q for
A Pass in the following examinations
a) B. Pharm Degree examination of an Indian university established by law in
India from an institution approved by Pharmacy Council of India and has scored
not less than 55 % of the maximum marks (aggregate of 4 years of B.Pharm.)

— b) Every student, selected for admission to post graduate pharmacy program in
g " any PCI approved institution should have obtained registration with the State
Pharmacy Council or should obtain the same \aithin one month from the date of
hismher admission, failing which the admission of the candidate shall be
cancelled.

Note: It is mandatory to submit a migration cetificate obtained from the
i ity where the had passed his/her qualifying degree

(B.Pharm.)

3. Duration of the program
" ! The program of study for M.Pharm shall extend over a period of four semesters
e (two academic years). The curricula and syllabi for the program shall be
1 prescribed from time to time by Phamacy Council of India, New Delhi.
|

4. Medium of instruction and examinations
Medium of instruction and examination shall be in English.

5. Working days in each semester
Each semestershall consist of not less than 100 working days. The odd |

| semesters shall be conducted from the month of Juneluly to
November/December and the even semesters shall be conducted from the
month of December/January to May/June in every calendar year,

Prificipal

Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Pharmacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

prog! in building ies and their positioning
certain academic maturity on the part of the learners. Learners are expected
to follow the semester-wise schedule of courses given in the syllabus.

are distributed semester-wise as shown in Table 14. Courses generally

8. Academic work

A regular record of attendance both in Theory, Practical, Seminar, Assignment,
Journal club, Discussion with the supervisor, Research work presentation and
Dissertation shall be maintained by the department / teaching staff of respective
courses.

9. Course of study
The specializations in M.Pharm program is given in Table 1.

Table - 1: List of M.Pharm. Specializations and their Code

S. No. Specialization Code
1 Pharmaceutics ey 4 2 WPH |
2. Industrial Phamacy MIP
g Chemistry y A MPC
4. Analysis MPA
5. Quality Assurance MQA
6. Pharmaceutical Regulatory Affairs MRA
T Pharmaceutical Bictechnology MPB
8. Pharmacy Practice MPP
9.4 F ¥ LR, MPL
10. Pharmacognosy 3 MPG

G2 &£ The course of study for M.Pharm specializations shall include Semester wise

Theory & Practical as given in Table — 2 to 11. The number of hours to be
devoted to each theory and practical course in any semester shall not be less
than that shown in Table -2 to 11.
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Table -2 Course of study for M. Pharm (Pharmaceutics)

| Course Credit Credit | Mraw
Code ourse Mours | Points v Mot }
Semester | |
Modem Pharmaceutical
MBHIDIT. | o aitical Tecknique ¢ 1 4 100
[MPH102T | Drug Delvery Syste |4 4 3| 100
[TMPRI0T | Modam Phamacestics A 4 : oo
| MPH104T | Regulatory Affarr 4 4 4 100
MPH10SD  Phamaceutics Practical | 12 5 | 12 150
7. T Semmar/Assignment 1T 7 1 2 | 7 100
_Total T3 | 35 650
NG il o 7 - Semes(év n ? =
"7 Molecular Pharmaceutics Nl
MPH201T | (Nano Tech and Targeted 4 | s 4 100
| DDS)
[ Advanced | | | |
| MPH202T Biophamaceutics & 4 4 4 100
Phamacckinetics
i AT ! Computer Aded Drug . a 7 e
Delvery System =
| mpHzoar | Comertc s o | 4 | 4|
[TMPH205P | Pharmaceutics Practical Il 2 | 6 12| 150
: 7| 4| & |10
| Total 35 | 26 | 35 | 650
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Table — 4: Course of study for M. Pharm. (Pharmaceutical Chemistry)
[“Credit | Credit | Hrs.w | i |
Course Code Course 1 Hours Points 1 k| Marks |
Semester |
mpciory | Modetn Phamaceutieal | 4 4 100
Y
mpciotzr | Advenced Qraanic 4 4 4 100
Chemistry -
MPC103T Advanced Medicinal 4 4 3 100
chemistry N R
MPC104T Chemistry of Natural ! 4 4 4 100
Products i 3l
e Phamaceutical i
{ 6 12 150
mpctoeP. Chemistry Practical | 2
| Seminar/Assignment 7 L7 doo |
Total 35 26 |35 650 s
Semester Il
MPC201T Advanced Spectral 4 4 " 100
Analysis \
MPC202T Advanced Qrganic A 4 1 4 100
Chemistry - |l I il
i Computer Aided Drug | 4 P 100
| Design
Phamaceutical Process
4 4 4 100
MPC204T Chomisty
Pharmaceutical
12 6 12 150
MRG 205 Chemistry Practical Il
i i 7 4 T 100
Total 35 26 35 650
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| Table - 5: Course of study for M. Pharm. (Pharmaceutical Analysis)
" Course [ Credit T Credit T
Hrs.
‘ | __Code | Soupe | Hours | Points 1 s | Marks
| ]
Modern Pharmaceutical
MRATQST Analytical Techniques 4 b p 199
T T
MPA102T | Advanced Phamaceutical 4 4 7 100
| | Analysis
MPA103T | Pharmaceutical Validation 4 4 4 100
| MPA104T | Food Analysis [ 4| 100 |
MPA105P Pharmaceutical Analysis 12 6 12 | 150
Practical |
7§ 4 7 100
Total 35 26 35 650
[
MPA201T | Advanced Instrumental i 4 4 100
Analysis
MPA202T Modem Bio-Analytical 4 4 4 100
Techniques
MPA2OIT | Qualty Control and Quality " i ¥ 100
Assurance
| MPA204T Herval and  Cosmetic 4 4 4 100
Analysis
MPA205P Pharmaceutical Analysis 12 6 12 150
Practcal ll
Seminar/Assignment 7 4 7 100
Total 35 26 35 650
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Table -6 Course of sludy for M. Pharm. (Ph stical Quality A
[ Course " [ Credit | Credit | Hrsiw |
| __Code Courss Hours | Points  k  Marks
i<l S | i L8 et ]
e Semester |
| Modem Pharmaceutical " T |
Namoy Analytical Techniques 8 4 | 4 | 100 |
Quality Management
MQA1
aatoar | S8 4 4 4 100 1
MQatoaT | Qualty Control and Quality i ¥ A 100 I
Assurance
MQA104T Product Development and 4 4 4 100 |
Technolegllrinsm i o]
| Pharmaceutical  Qualty | | . | .. | |
M P | |
QMOS Assurance Practical | E 2 5 | 2 | 150
| 7 1 4 |7 [ 100
Total | 35 |26 | 385 | es0
Semester Il
MQA201T lNazarﬂs and Safety 4 4 4 100
Management !
MQA202T [ F 4 4 4 | 100
MQA203T j Audts and  Regulatory 4 a 4 100
Compliance
maazoer | P hamnaceties) 4 4 4 100 |
e i L ]
| Phamaceutical Qualty | | |
1
| MAA0SP | surance Practical ) z ] 8 ® éé_
[ - |"Seminar/Assignment == "% 7 [ 100 |
[ I Total % | = 35 | 650 |
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Table - 7: Course of study for M. Pharm. (Regulatory Affairs|
| Course Caurss: Credit Credit Hrs./ Mark
Code Hours | Points | wk e
Semester |
I
MBR | Good Regulatory Practices 4 4 4 100
1017
MRA Documentation and
1021 Regulatory Writing 4 by 4 3o
MRA | Clinical Research ) T
1037 | Regulations g 4 4 100
Regulations and Legslation -
« | for Drugs & Cosmetics, o
MRA Medical Devices, Biologicals
104T | & Hemals, and Food &| ¢ 4 4 199,
Nutraceuticals In India and
Intellectual Property Rights
WRA Regulatory Aff; Practical | 12 6 12 150
105P egulatory airs Practical
Seminar/Assignment o S 4 7 100
| Total I 35 650
Semester |l 57,
MRA Regulatory Aspects of Drugs
201T & Cosmetics 4 4 4 .
| <¥t%
MRA Regulatory Aspects of Herbal 4 4 g 4 100
202T & Biologicals
MRA Regulatory  Aspects of
2037 Medical Devices A 4 4 400
MRA Regulatory Aspects of Food 4 4 % 100
2047 & Nutraceuticals | 8
MRA
Regulatory Affairs Practical Il 12 6 12 150
| 20sP
| Seminar/Assignment 7 4 7 100
[ Total 35 26 35 650
&
PR
55
s y 3
2y
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Table - 8: Course of study for M. Pharm. (Pharmaceutical Biotechnology)
Course Coiires | Credit Credit Hrs./w Mark
Code | | Hours | Points k arks
Semester |
MPB | Modern ~ Phamaceutical | S R
101T Analytical Techniques 4 4 4 408
MPB . |
1027 Microbial And Cellular Biology 4 4 4 100 [
MPB | Bioprocess Engineenng and
103T | Technology 4 4 s 100
MPB | Advanced Pharmaceutical
1047 | Biotechnology A 4 4 _I 100 ]
MPB | Pharmaceutical Biotechnology | .. | . | I
| 10sp | Practical | | M2 B jl.A2 150 4
. 1
I Seminar/Assignment 7 4 [ 7 100 ;
Total 35 % | 35 650 |
| !
Semester Il ;
MPB Proteins and protein | 1
201T | Formulation % ’ ‘ ' il e
| —wee: I T 1T T
|| i
2027 | mmunotechnelogy 4 4
| MPB | Bioinformatics and Computer' 4 4
| 203T Technology
MPB Biological Evaluation of Drug |
204T | Therapy g 4 4 100 i
MPB | Phamaceutical Biotechnology |
205P | Practical Il 12 & 2 %0 |
1
Seminar/Assignment 7 4 7 100 |
Total 650 |
L 1 v
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) p T?ble 9 Couvse ol study Iqr M. Pharm. (Pharmacy Prachce)

“Course | o | Credit | Credit
| Code \ Course | Hours | Points Hrs.fwk  Marks
ey I
[ MPP ) Clinical T 4 4 4 | 100
1017 | Y | |
MPP T T
1027 | Pharmacotherapeutics-| 4 4 { 4 i 100
" MPP | Hospital & Community f I
| 1037 | Phamacy 4 4 ) 109
“mPP g |
104T Clinical Research 4 4 4 100
MPP
105P Phamacy Practice Practical | 12 3 12 | 150
Seminar/Assignment 7 |57 100
Total 35 26 | 35 | 650
L Semester Il
MPP Principles of Quality Use of
2017 | Medicines ; & N i
MEE, Ph; th ttics Il 4 4 4 100
102T armacotherapeutics Z
MPP Clinical Pharmacoekinetics and ) 4 4 100
203T Therapeutic Drug Monitoring
MPP Pharmacoepidemiology &
204T | Pharmacoeconamics ¢ d s |
P Phamacy Practice Practical Il 12 6 12 150 |
205P . ' | =1
Seminar/Assignment 7 -7 T 10|
Total 35 26 | 35 | 650
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Table - 10 Course of study for (Pharmacology
Couree Credt  Cradat

Cida Course s Bkt Hrs Ak Marks
h Gemester] .
wrL ]
1017 4 4 4
MPL
b Advanced Prammacology-! ] ‘ ‘
MPL Pharmacological and
Tovicological Screening 4 4 4 100
1037
| Methods.|
MPL | Cellular and Molecular
4 1
1047 Pharmacology o 4 o
MPL ) | - a5
08P Pharmacology Practical | 12 6 12 50
Juaes e | s.m-mm e 4 | 7 [ 10
iz Total {3 | a6 £ 550
= ~ Semesternt
mMPL R ik i
017 Advanced Pharmacology Il 4 4 4 00
mMeL | Phamacological and i, |
Toxicological Screening | 4 | 4 | 100
1021 | i |
(- Methods-1l | |
mPL = = =il
4 1
e Principles of Drug Discovery 4 4 00
| MPL Expenmental Pharmacology | 2 n 4 100
2047 practical- I
;';‘;: Phamacology Practical 12 6 12 150
{ | Seminar/Assignment 1 7 4 [ 7 1 100
= Total 5 26 | 35 650

12
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Table - 11: Course of study for M. Pharm. (Pharmacognosy)

Course Credit Credit
r Code Sourse l Hours Points I sty Made
[ Semester| g
| Modem  Pharmaceutical
WRGI01T Aualyucal Techniques | 4 4 199
MPGﬂﬂT 1 4 4 4 100
MPG103T Phylochemlstry 4 4 4 100
MPG104T 1 Industrial Pharmacognostical 4 4 A 100
| Iechnulugy
“MPG105P | Pharmacognosy Practical | 12 6 12 150
- | Seminar/Assignment 7 4 7 100
Total 35 26 35 650 |
I
MPG201T Medicinal Plant 4 4 4 100
biotechnology
MPG102T d Ph Il 4 4 i 4 100
MPG203T | Indian system of medicine 4 4 4 100
MPG204T | Herbal cosmetics 4 4 4 100
MPG205P | Pharmacognosy Practical Il 12 6 12 150
= i i 7 4 7, 100
Total 35 26 35 650

13
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Table — 15: Guidelines for Awarding Credit Points for Co-curricular Activities

r Name of the Activity | M“’I‘E'I'I"g‘:;ecl'ﬁ‘:'l:v';";"‘s
(Panicipﬂllon in N;!Gﬁal Level
| i ! Training o1
| Programs (related to the iali of the student)
"Participation in international Level
p Training 02
| Programs (related to the specialization of the student)
| Academic Award/Research Award from State 01
| Level/National Agencies e |
Academic Award/Research Award from International 02
Agencies
Research / Review Publication in National Journals o1
(Indexed in Scopus / Web of Science)
I Review in Journals 02
(Indexed in Scopus / Web of Science)

Note: International Conference: Held Outside India

International Journal: The Editorial Board Outside India

< *The credit points assigned for extracurricular and or co-curricular activities shall
. 5 be given by the Principals of the colleges and the same shall be submitted to the
| % University. The criteria to acquire this credit point shall be defined by the
| colleges from time to time.

10. Program Committee
1. The M. Pharm. programme shall have a Programme Committee
constituted by the Head of the institution in consultation with all the
Heads of the departments.

2. The composition of the Programme Committee shall be as follows:

A teacher at the cadre of Professor-shall be the Chairperson; One Teacher
from eachM.Pharm speciaﬂ‘zalfbria_nd four Student representatives (two from
each academic year), nolp(na}éd by the Head of the institution.

3. Duties of the Programme Comnfittéd: - t

i. Periodically reviewing the progress‘of the Classes.

ii. Di ing the p } concerning “curricul syllabus and the
conduct of classes. - i

iii. Discussing with the course teachers on the nature and scope of
assessment for the course and the same shall be announced to the

students at the begi of g S.
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v.C icating its re d; to the Head of the institution on

academic matters

v. The Programme Commiltee shall meet at least twice in a semester
preferably at the end of each sessionalexam and before the end
semester exam

11. E; ions/A
The schemes for internal assessment and end semester examinations are given
in Table - 16.

11.1. End semester examinations
The End Semester Examinations for each theory and practical
coursethrough semesters | to |Vshall beconducted by the respective
university except for the subject with asterix symbol (*) in table | and Il
for which s shall be di d by the subject experts at
college level and the marks/grades shall be submitted to the university.
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-

| Tables - 16 Sct for internal and end examinations
1 (Pharmaceutics- MPH)
| = ‘I— S| I End
Internal Assessment Semester
Exams Tx:(a
Course
Course Sessional Mar
Code Gontlny Exams Tot | Mar | Durati ks
l\:::e “Mar [ Durati | al ks on
| | ks on 1
L MEL At L e
SEMESTERI ]
T Modem
m‘: ::I“’;"n‘:;ﬁ:‘a'l 10 15 | 1Hr [ 25 | 75 | 3Hs | 100
Techniques
Drug
:ﬁ:z: Delivery 10 15 1Hr 25 75 3 Hrs 100
System
Modern
:AOFI,!: Pharmaceuti 10 15 1Hr 25 75 3Hrs 100
cs
:“'OTT' egidlen 10, | 15 | 1Hr | 25 | 75| 3Hrs | 100
air .
M Priamee]| w0 30 | eHrs | 50 | 100 | 6Hrs | 150
Seminar 100
IAssignment
Total 650

SEMESTER Il

Molecular

Phamaceuti
MEH: ]ucattiano 10 45 | t1He | 25 | 75 | 3Hrs | 100
| 201T Tech and
| Targeted )
DDS) Feg
Advanced / v\
Biophammac (e 1
M eulipms [ L 3 )'15' AHe | 25 | 75 | 3Hs | 100
2027 | phamacokin R g
etics K
Computer =
MPH |} Alded: Drug i 4 15 | tHe | 25 | 75 | 3Hes | 100
2037 Delivery
System
MPH Cosmetic 10 Hr 25 75 3Hrs | 100
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Tables - 17: for internal and end
(Industrial Pharmacy- MIP)
I End
Internal Assessment Semester
Course Exams , Total
Code Course Conti Sessional I | Marks
| nuou Exams Tot | Mar | Dura
| S | Mar | Durati | al | ks tion
| Mode | ks | on | l
SEMESTER |
Modern
Phamaceutic 3
MIP101T al  Analytical 10 15 1Hr 25 75 Hrs 100
Techniques
Phamaceutic 3
MIP102T | al Formulation 10 15 1Hr 25 75 Hrs 100
Development
Novel drug 3
MIP103T | delivery 10 15 1Hr 25 75 Hrs 100
systems
Intellectual 3
MIP104T | Property 10 |,15 1Hr 25 7% Hrs 100
Rights A0 Dy
Industrial 'e B
MIP105P | Phamacy 20 130 6 His 50 100 5 150
Practical | I IS R ] b
- X S ] 1]
[ 2 Semvmar 1 A3 / e, n . ! 100
\ — — ~—
~ Toal [ 850
SEMESTER.I~
Advanced
Biopharmaceu 3
MIP201T | tics and 10 15 1Hr 25 75 100
Hrs
Phamacokine
tics
Scale up and 3
MIP202T | Technology 10 15 1Hr 25 755 H 100
‘_A‘ Transfer >
kY Pharmaceutic 3
MIP203T | al Production 10 15 1 Hr 25 75 100
Hrs
Technology
.| Entepreneurs 3
MIP204T | hip
Management
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MIP205P :;‘:::;::!y 20 | 30 | 6Hs | 50 tool 5 | 150

Practical Il |' Hrs 1‘ !

Semvmar . i N B R s 100 J

/Assignment S | __J‘ —f'il.?sg' :
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Tables - 18: for intemal ts and end ami
(Pharmaceutical Chemistry-MPC)
End
Internal Assessment Semester
Exams
Course Course Cont |  Sessional ! Total
Code inuo Exams. Du | Marks
— Tot | Mar >
B Mar | Durati al ks b
Mod on
& ks on
SEMESTER |
Modern
Phamaceutic 3
MPC101T al Analytical 10 15 1Hr 25 75 Hrs 100
Techniques
Advanced |- R 3
MPC102T | Organic 107150 T Hr 25 75 Hrs 100
Chemistry -1
Advanced
MPC103T | Medicinal 10 15 1Hr 25 75 2 100
3 Hrs
chemistry
Chemistry  of 3
MPC104T | Natural 10 15 1Hr 25 75 Hrs 100
Products
Pharmaceutic
MPC105P | al Chemistry 20 30 | 6Hrs 50 100 g 150
| ! Hrs
Practical | i |
Seminar . . o | vk
/Assignment R } S ¥ ] it & 290
Total 650
SEMESTER Il
Advanced
MPC201T | Spectral 10 15 1 Hre 25 7% H::s 100
Analysis
Advanced
MPC202T | Organic 10 15 1 Hr 25 75 Hals 100
Chemistry -Il
Computer
MPC203T | Aided Drug 10 15 1Hr 25 7% H::s 100
Design
Phamaceutic o ¥
MPC204T | al Process 10 7, 15 “1Hr 25 75 H::s 100
Chemistry = Y
MPC205P | Pharmaceutic 20 50 100 6 150
°
VOGO
4 LA
ALO| oy N
B\ A\
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al  Chemistry [ Hrs
Practical Il
Seminar
¢ 100
Total 650
Tables — 19: Schemes for internal assessments and end semester examinations
(Pharmaceutical Analysis-MPA)
— ——— s
Internal Assessment Semester
Exams |
Cg::: Course ; Sessional ';ot:l
Gontin Exams Tot | Mark | Dura 2 |
uous - . |
Mode Mark | Durati al s tion }
s on |
SEMESTER | 1
Modern i { T i i !
| MPA101T I Phamaceuti 10 1 16 | 1Hr 26 | 75 !3Hs ! 100 |
| | cal Analysis { 1
Advanced 1
MPA102T | Pharmaceuti 10 15 1Hr 25 75 3 Hrs 100 |
cal Analysis
Phamaceuti
MPA103T | cal 10 15 1Hr 25 75 3 Hrs 100
Validation
MPA104T Food S 10 15 1Hr 25 75 3 Hrs 100
Analysis
Pharmaceuti |
MPA105P | cal Analysis- 20 30 6 Hrs 50 100 | 6Hrs 150 |
{1 |
Seminar i
/Assignment : A Z B 5 ) 100 |
Total . 650
SEMESTER Il |
Advanced T
MPA201T | Instrumental 10 15 1He | 25 75 | 3Hrs | 100
" | Analysis ; i gl e
<. .| Modern Bio-|.
MPA202T Ana[yu
! s Techmques,
; ngl“y‘( ¥
MPA203T | Control and
Quality
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[ [ Assurance | ] SR A A

l MPA204T g:’s‘:::-.lic d 10 15 1Hr 25 75 3 Hrs 100

[ *| ;:-aalr%':ceuh 5 =

| MPA205P | cal Analysis 20 30 6 Hrs 50 100 6 Hrs 150

| [

|- [l - |

| Total 650
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I Tables - 20 Schemes for intemal assessments and end semester evaminations
‘ (Pharmaceutical Quality Assurance-MQA)

‘ End
| Internal Assessment Semester |
Cours. Exams s |
Code i Exams Mar  Dura
Mode Mar  Durati o ks tion
I et SEMESTER |
-
MOA1 | Ph -
011
i hnigue
MOA1 | Gualty M | 1
‘ 021 o::.my“ snagemen | 10 5 ' & | ) 106
"MOAT | Quaty Comrol and | =
| 03T Gualty Assurance ) ;
MoA1 o
041 "
‘ MQaA1
osp
| Assignment ) N ; ; i 5 -
| - Total 450
fl A ) SEMESTER B = |
| MQA2 | Hararos T |
| 017 | Manage
| [ mMaAz T Phamaceutical
‘ 02T Valaation
MQaz | Auai ana .
Rrgu\al:\‘y 10 15 1he 2% S 3 ey
031
Comphance
hi tical
MQA2 Phamaceutical

04T Manufactuning 10 i £] 3 100
Technalogy . 8 | '/s 0('- \{ | | J k
Phamaceutical 1 |

Quality - Assurance |/ 20" I

Practical Il

X “Seminar 73 i P03 ’}_.:"’.’.‘—_ l: :“'* —' —
[ Y mssigment = -;L’v. bt |t
L O

MQA2

\
l.
E
!
i

3 | ‘H's b\w! :‘:.swxi,vm P |
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L
|
Tables ~ 21: Schemes for internal and end
(Pharmaceutical Regulatory Affairs-MRA)
1 End
Internal Assessment Semester
| Exams.
’ Ccourse Shren Cont Sessional Total
| Code inuo Exams Marks
0s Tot | Mar | Dura
| Mod | Mar | Durati | al ks | tion
| ks on
| e S |
SEMESTER |
MRato | 800
1T Pharmaceutical 10 15 1Hr 25 75 | 3Hrs 100
Practices
MRA10 Documentation ‘ b
2T and Regulatory 10 15 1Hr 25 75 3 Hrs 100
Writing
MRA10 Clinical
aT Research 10 15 1Hr 25 75 3 Hrs 100
Regulations
Regulations and
Legislaticn  for
Drugs &
Cosmetics,
Medical
Devices,
MRA1 ; o]
4T ) Biologicals & 10 15 1Hr 25 75 3 Hrs 100
Herbals,  and
Food &
Nutraceuticals In
India and
Intellectual
| Property Rights
Pharmaceutical
MRA10
5T Regulatory 20 30 6 Hrs 50 100 | 6 Hrs 150
Affairs Practical |
Seminar 1
/Assignment % A i ¥ i 5 ®
Total 650
SEMESTER Il
Regulatory
MRA20 | Aspects of
T Drugs & ‘19 3 Hrs 100
| Cosmetics ¥
T
1
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an:zo E;EE;W ‘;&' 7|7¢7) 7 15 ] 1 Hr ' 25 | 75 } 3Hrs j 100 |
pe znlo?lcals AP I “.‘_ — i) N |

Medical Devices

Regulatory
Aspects of Food | 10 15 1Hr 25 75 | 3Hrs 100
& Nutraceuticals
Phamaceutical
MRA20 | Regulatory

5P Affairs Practical

MRA20
4T

20 30 | 6Hrs | 50 | 100 | G6Hs | 150 |

I | I |
Seminar T 4 . l N N 100 |
/Assignment 4

|
! M
Total 1 650 |
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Tables — 22: Schemes for intemal and end inations T
(Pharmaceutical Biotechnology-MPB)

Internal Assessment End Semester

Exams Tota
Course Sessional !
Code Conrse Contl Exams Tot | Mar | Durati | Mar
nuous -
Mode | Mar | Durati | al ks on ks
| ks [ on _7 B
| SEMESTER |
T Tidedem i T
MPB10 | Pharmaceutical |
1T | Analytical 10 15 | 1Hr | 25 | 75 | 3Hrs | 100
Techniques
MPB10 | Microbial - And i o B 3
2T Cellular Biolo 10, 15 1Hr 25 75 3 Hrs 100
Bioprocess
MPBI0 | Engincering and | 10 | 15 | tHr | 25 | 75 | ams | 100
3T
Technolog
Advanced
MPBI0 | Phammaceutical | 10 | 15 | tHr | 25 | 75 | 3Hrs | 100
Biotechnology Lot
Pharmaceutical
MEB1 | Biotechnology 20 | 30 | 6Hrs | 50 | 100 | 6Hrs | 150
Practical | 2
L = Seminar ] B = 3 z 100
IAssignment 3 i
Total 650
SEMESTER Il
Proteins _ and
MP:” protein 10 | 15 | 1H | 25 | 75 | 3Hs | 100

MPB20 | Immunotechnolo | o 15 | 41H | 25 | 75 | 3hrs | 100

e 2T o1
Bioinformatics.

MPB20 | and  computer | 10 | 15 | 1Hr | 25 | 75 | 3Hs | 100
Technology
Biological

MPB20 | Evatuation - of | 10| 15 | thr | 25 | 75 | 3ms | 100
Drug Therapy w4

mpB20 | Phamaceutical

5p Biotechnology 20 30 6 Hrs 50 100 6 Hrs 150
Practical Il

Seminar % % X % % 1 100
/Assignment

650
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SRR

Tables - 23: Schemes for internal and end s
(Pharmacy Practice-MPP)
| End | |
' Internal Assessment Semester | ‘
| Exams
Cours | - - 2y Tot
| % | Course: Sessional |l
Code Conll . Exams. | yor.| mar:| purauy| M2
nuous Dur al o o ks
Mode | Mar | oyo
ks
n
SEMESTER |
MPP10 | Clinical ~ Phamacy |
1T Practice 10 15 1Hr ! 25 l 75 3Hrs 100 |
i I T
MP;rm :'_k:annacomerapeullc © 5 1 1Hr | 28 { 75 | s | 100 [
Hospital & 1 i
M';:"’ Community 10 | 15 | 1Hr | 25| 75 | 3Hrs | 100 I
Pharmacy |
MPR10 | Ciinical Research 10 | 15 | 1Hr] 25| 75 | 3Hs | 00
MPP10 | Phammacy Practice 6 i
5p Practical | 20 30 | Hrs 50 | 100 | 6Hrs 150
Seminar /Assignment 100
Total | 650 |
| | SEMESTER !l
MPP20 | Principles of Qualty | ]
1T Use of S 10 15 1 Hr 25 75 3 Hrs 100
MPP10 | Pharmacotherapeutic 10 15 1 Hr 25 75 IHs | 100
2T sl
Clinical
MPP20 | Pharmacokinetics
3T and Therapeutic Drug 19 15 i 25 78 el d00
Monitorin:
Phamacoepidemiolo
WERO oy aj 10 | 15 | tHr | 25| 75 | 3ms | 100 |
| | Phamnacosconomics ; _ SR SHDREINN NN (OO NN bemieod
MPP20 | Pharmacy - Practice | 29 | 30 |-GHis | 50 | 100 6Hs | 150
4 Practical Il
650
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Tables — 24: for internal ts and end
(F logy-MPL)
T
Internal Assessment EndEi:rr:isler Tot
Course Sessional al
Code Colrse ,ﬁ;’::‘s[_ Exams | Tot | Mar I Durati | Mar
__=xams___|
| Mode [ Mar i Dl;r:li al ks | on
r SEMESTERI
Modern
MPL10 | Pharmaceutical H 1
T Analytical 10 15 1Hr 25 75 3 Hrs 00
|| Techniques
MPL10 | Advanced
2T Pharmacology-! 10 15 1Hr 25 75 3 Hrs 100
Phamacological
MPL10 | and Toxicological 10 15 1 He 25 75 3 Hrs 100
3T Screening
Methods-l
Cellular and ¢
MPL10 | Molecular 10 | 15 | iHr | 25| 75 | 3Hrs | 100
Pharmacols 4 iz 7
MPL10 | Experimental
5P Phamacology - | 20 30 6 Hrs 50 100 6 Hrs 150
Seminar e s
IAssignment 5 i = i
Total 650
SEMESTER Il
MPL20 | Advanced | 1 B
1T Pnamacology Il 10 15 1Hr 25 75 3 Hrs 0o
Phanna;o(agi:_:al
MPL10 | and Toxicological | 49 | 15 | 1Hr | 25 | 75 | 3Hrs | 100
2T Screening
Methods-Il
MPL20 | Pnnciples of
aT Drug Discovery 10 15 1Hr 25 75 3Hrs 100
Clinical research ¥
MPL20 | and
4T pharmacovigilanc 10 15 1Hr 25 7% 3 Hrs 100
e
Experimental
[ MPL20 | phamacalogy -| 20 | 30 | 6k | 50 | 100 6Hrs | 150
1}
Seminar

JAssignment
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Tables — 25: Schemes for internal assessments and end semester examinations T

_(Pharmacognosy- MPG)

— ] " End Semester
Internal Assessment

Exams Tota
{ Sessional |
Couees | course Contin | “Hrams _J Tot \ Mar \ Durati | Mar
uous  prtT Durati | al | ks \ on ks |
Mode | el T i -
SEMESTERI
[ [ Modem I | | [
MPG10 | Phamaceutca | g | 45 | 1Hr | 35 | 75 ‘ 3Hrs | 100
AT |1 Analytical ‘ ‘
Techniques | | 1‘__4'_,_._._,__,
Advanced | | |
MP;HJ Pnarmacognus 10 l‘ 15 1Hr J 25 | 75 | 3Hrs ‘ foo |
| (S (- -
“MPG10 | APhy‘ochemvslv o | 18 | - | 25 | JH,S 00 |
vy =) b iy
Industrial | | \
MPG10 i pnamacogrosl T IETY l 25 \ 75 | aHs | 100 ]
i tical | |
Technology i | \ S e PEROSE - SR
MPG10 | Phammacognos | 59 | 30 | 6Hrs | 50 | 100 | 6Hrs | 150
5P | yPractical | | | e B W
Seminar I _ | B 1 R 2 = -] 100
Total " | 650 |
SEMESTERII iy
—_— - ‘ ‘
| MPG20 ; 'J.Zi’f'"" 10 15 tHe | 25 | 75 | 3Hrs | 100
1T | biotechnology i ] |
B | Advanced | | | | |
MPG10 | ppomacognos | 10 15 | AHr | % 75 | 3Hrs | 100 |
27 ) | { 1 )
MPG20 | Indian system | 4o 15 | 1Hr | 25 | 75 | 3Hes | 100
3T of medicine Al ]
| MPG20 | Herbal 0 | 15 | 1He | 25 | 75 | 3hs | 100 i
4T cosmetics |
MPG20 [iPhammacognes| g 30 | 6Hrs | 50 | 100 | 6Hrs
y Practical Il |
5 |-Seminarie, o SR BIAM R onoh Krvsarsi B3
| !IAssignment y :
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Tables - 26: Sch for internal and end
(Semester I11& 1V) - o
= ) | A it End Semoster [
Internal Assessmen Exams
' Tota
Course Sesslonal* 1
Course Conti
Coge nuou Exams Tot | Mark | Duratl M:'k
s al s on
Mark | Duratl
Wode s on
i =
SEMESTER Il
Research :
MRM30 Methodology 76 | aH 100
1T and 10 15 1 Hr 25 5 | s
| | Biostatistics*
Journal club - - - 25 - - 25
Discussion /
Presentation . . . 50 . . 50
(Proposal
Presentation)
Rescarch 5 . . - | 3s0| 1 | 350
Total 525
SEMESTER IV
Journal club - - - 25 - - 25
Discussion /
Presentation & 1 = 75 " o 75
(Proposal
Presentation)
Research
work and - - . - 400 1 Hr 400
&
Total 500
*Non University Examlnauon
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~
11.2. Internal assessment: Continuous mode
The marks allocated for Continuous mode of Internal Assessment shall be
awarded as per the scheme given below.
Table — 27: Scheme for awarding internal assessment: Continuous mode
e T : il ]
Criteria T Maximum Marks
Attendance (Refer Table - 28)
Student - Teacher
Total
Practical
(Refer Table — 28 10 i
Based on Practical Records, Regular viva voce, etc. 10
Total 20
Table — 28: Guidelines for the allotment of marks for attendance
[“Percentage of Attendance Theory Practical
| 95~ 100 [ 10
9094 5 75
85 - 89 4 5
80 - 84 2 25
Less than 80 0 0 B

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). The scheme of question paper
for theory and practical sessional examinations is given in the table. The
average marks of two sessional exams shall be computed for internal
i assessment as per the requirements given in tables.

12. Promotion and award of grades

A student shall be declared PASS and eligible for getting grade in a course of

M.Pharm.programme if he/she secures at least 50% marks in that particular
luding internal

13, Carry forward of marks " ; B
In case a student Tails to secure the minimum'EO%lin any Theory ‘or. Practical <*
course as specified in 12, gh‘nn helsha all reappear for the end semestef 2 *
examination of that course. Hopsvg Merks of the Internal Assessment |
shall be carried over and he/
on_passing.
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14, Improvement of internal assessment

A student shall have the opportunity to improve histher performance only once
in the sessional exam component of the internal assessment. The re-conduct of
the sessional exam shall be completed before the commencement of next end
semester theory examinations.

15. Reexamination of end semester examinations

i of end ination shall be d as per the
schedule given in table 29. The exact dates of examinations shall be notified
from time to time.

Table — 29: Tentative schedule of end

Semester For Regular Candidates | For Failed Candidates
Jand lll November / December May / June
Il and IV May / June November / December

16. Allowed to keep terms (ATKT):
No student shall be admitted to any examination unless he/she fulfills the norms
given in 6. ATKT rules are applicable as follows:

A student shall be eligible to carry forward all the courses of | and lisemesters till
the Il inations. Hi . helshe shall not be eligible to attend
the courses of IV semester until all the courses of I, Il and Ill semesters are
successfully completed.

A student shall be eligible to get his/her CGPA upon successful completion of
the courses of | to IV semesters within the stipulated time period as per the
norms.

Note: Grade AB should be considered as failed and treated as one head for
deciding ATKT. Such rules are also applicable for those students who fail to
register for examination(s) of any course in any semester.

17. Grading of performances

17.1. Letter grades and grade points allocations:
Based on the performances, each student shall be awarded a final letter
grade at the end of the semester for each course.The letter grades and their
corresponding grade points are gi ig Table — 30.
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*nd grade o
maeke e -
e
slustion/eramnaton n due course

CiGy* CiG; » C,G,* C.Gy
SGPA =

CyeCieCyeCy

s N shodd be noted that the

be computea as
CiGy* C:G; + C.G;» C" ZERO
SGPA =

CieCivCieCy

19. Cumulall\ e Gude Poln( A\ erage (CGPA)
The CGPA 1s calcu the SG semeste
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shall only reflect the new grade and not the fail grades earned earlier.The CGPA
is calculated as:

CiS1+CzSz + CaSy+ CuSy
CGPA =

Ci+C2+C3+Cy

where Cs, Cz Ca, is the total number of credits for semester LI, and
S4,S2, Sa, is the SGPA of semester LILIII.... .

20. Declaration of class

The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction = CGPA of. 7.50 and above
First Class = CGPA of 6.00 to 7.49
Second Class = CGPA of 5.00 10 5.99

21. Project work

All the students shall undertake a project under the supervision of a teacher in
Semester IIl to IV and submit a report. 4 copies of the project report shall be
submitted (typed & bound copy not less than 75 pages).

The internal and external examiner appointed by the University shall evaluate
the project at the time of the Practical inati of other (s). The
projects shall be evaluated as per the criteria given below.

Evaluation of Dissertation Book:

Objective(s) of the work done 50 Marks
Methodology adopted 150 Marks
Results and Discussions 250 Marks
Conclusions and Outcomes 50 Marks

Total 500 Marks

Evaluation of Presentation:

Presentation of work 100 Marks

Communication skills 50 Marks

Question and answer skills 100 Marks
Total 250 Marks
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{ 22. Award of Ranks

Ranks and Medals shall be awarded on the basis of final CGPA. However,
candidates who fail in one or more courses during the M.Pharm program shall
not be eligible for award of ranks. Moreover, the candidates should have
completed the M. Pharm program in minimum prescribed number of years, (two
years) for the award of Ranks.

23. Award of degree
Candidates who fulfill the requirements mentioned above shall be eligible for
award of degree during the ensuing convocation. |

24, Duration for pletion of the prog of study
The duration for the completion of the program shall be fixed as double the |
actual duration of the program and the students have to pass within the said
period, otherwise they have to get fresh Registration.

25. Revaluation / Retotaling of answer papers
There is no provision for revaluation of the answer papers in any examination.
However, the candidates can apply for retotaling by paying prescribed fee.

26. Re-admission after break of study
Candidate who seeks re-admission to the program after break of study has to
get the approval from the university by paying a condonation fee.
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PHARMACEUTICS (MPH)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MPH 101T)
Scope
This subject deals with various advanced analytical instrumental techniques for
identificati h ion and quantification of drugs. | Its dealt are

NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives
After completion of course student is able to know,
*  Chemicals and Excipients
«  The analysis of various drugs in single and combination dosage forms
*  Theoretical and practical skills of the instruments

THEORY 60 HOURS
1 a. UV-Visible spectroscopy: Introduction, Theory, Laws, 11
Instrumentation associated with UV-Visible spectroscopy, Hrs
Choice of solvents and solvent effect and Applications of UV-
Visible spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations,
Sample handling, Instrumentation of Dispersive and Fourier -
T IR 8 . Factors ibrati
and Applications of IR Py

c. Spectroflourimetry: Theory of Fluorescence, Factors
ffecti fiL Qi h I i and
Applications of ] ce sp p

d. Flame emission spectroscopy and Atomic absorption
spectroscopy: Principle, Instrumentation, Interferences and

Applications.
2 NMR sp py: Quantum numbers and their role in NMR, 11
Principle, { Solvent i in NMR, Hrs

Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
) coupling, Coupling constant, Ny, agnetic double resonance,
A Brief outline of principles of##
of NMR spectroscopy.
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r 3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass 11
Spectroscopy, Different types of ionization like clectron impact, Hrs
chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,

Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy

4 Chromatography:  Principle, ~ apparatus, instrumentation, 11
chromatographic parameters, factors affecting resolution and Hrs
applications of the following:

a) Paper chromatography b) Thin Layer chromatography

c) lon d) Column cl
e) Gas chromatography f) High Performance Liquid
chromatography

g) Affinity chromatography

5 a. Electrophoresis:  Principle,  Instrumentation, Working 11
conditions, factors affecting separation and applications ofthe Hrs

following:
a) Paper electrophoresis b) Gel electrophoresis c) Capillary
electropl d) Zone is e) Moving boundary

electrophoresis ) Iso electric focusing
b. X ray Crystallography: Production of X rays, Different X ray
diffraction methods, Bragg's law, Rotating crystal technique, X
! ray powder technigue, Types of crystals and applications of X-
ray diffraction.
6 Immunological assays : RIA (Radio immuno assay), ELISA, 5Hrs
Bioluminescence assays.
REFERENCES
1. Spec ification of Organic ds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004.
2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,
Timothy A. Nieman, 5th edition, Eastern press, Bangalore, 1998.
2. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.
4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol I, 4th
edition, CBS Publishers, New Delhi, 1997.
5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.
6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3rd

art B - J W Munson, Volume
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DRUG DELIVERY SYSTEMS
(MPH 102T)
SCOPE
This course is designed to impart knowledge on the area of advances in novel
drug delivery systems.
OBJECTIVES
Upon completion of the course, student shall be able to understand
» The various approaches for development of novel drug delivery
systems.
»  The criteria for selection of drugs and polymers for the development of
delivering system
> The formulation and evaluation of Novel drug delivery systems..

THEORY 60 Hrs
1. Sustained Release(SR) and Controlled Release (CR) 10

formulations: Introduction & basic concepts, advantages/ Hrs
disadvantages, factors influencing, Physicochemical & biological

pp hes for SR/CR lation, Mechanism of Drug Delivery
from SRI/CR i Pol :intr ion, definition,
classification, properties and application Dosage Forms for
P lized Medicine: Introducti Definition,

Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic
Aedici 3D printing of tticals, Teleph

2 Rate Controlled Drug Delivery Systems: Principles & 10
Fundamentals, Types, Activation; Modulated Drug Delivery Hrs

y Mechanicall d, pH activated, Enzyme dq
and Osmolic activated Drug Delivery Systems Feedback
lated Drug Delivery Principles & F

3 Gastro-Retentive Drug Delivery Systems: Principle, concepts 10

and di Modulation of Gl transit time  Hrs
approaches to extend Gl transit. Buccal Drug Delivery Systems:
Principle of muco adhesion, advantages and
ead Machani ,uf"vl:l = 3 Method: of

formulation and its evalugtk;
drug permeation, 08
Methods to overcome b:

x
@
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DRUG DELIVERY SYSTEMS
(MPH 102T)
SCOPE
This course is designed to impart knowledge on the area of advances in novel
drug delivery systems.
OBJECTIVES
Upon completion of the course, student shall be able to understand
> The various approaches for development of novel drug delivery
systems.
»  The criteria for selection of drugs and polymers for the development of
delivering system
» The formulation and evaluation of Novel drug delivery systems..

THEORY 60 Hrs

1. Sustained Release(SR) and Controlled Release (CR) 10
formulations: Introduction & basic concepts, advantages/ Hrs
disadvantages, factors influencing, Physicochemical & biological
approaches for SR/CR formulation, Mechanism of Drug Delivery
from SR/CR formulation. Polymers: introduction, definition,
classification, properties and application Dosage Forms for
Personalized Medicine: Introduction, Definition,
Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic
Medicines, 3D printing of pharmaceuticals, Telepharmacy.

2 Rate Controlled Drug Delivery Systems: Principles & 10
Fundamentals, Types, Activation; Modulated Drug Delivery Hrs
:Mechanically acti d, pH acti d, Enzyme activated,
and Osmotic activated Drug Delivery Systems Feedback
regulated Drug Delivery Systems; Principles & Fundamentals.

3 Gastro-Retentive Drug Delivery Systems: Principle, concepts 10

d and i ! of Gl transit time  Hrs
approaches to extend Gl transit. Buccal Drug Delivery Systems:
Principle of muco adhesion, advantages and
disadvantages, Mechanism .of dg ermeation, Methods of

formulation and its evaluatig,

drug permeation, 06
Hrs
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5  Transdermal Drug Delivery Systems: Structure of skin and 10
barriers, Penetration  enhancers, Transdermal Drug Delivery Hrs
Systems, Formulation and evaluation.

6 Protein and Peptide Delivery: Barriers for protein delivery. 08
Formulation and Evaluation of delivery systems of proteins and Hrs
other macromolecules.

7  Vaccine delivery systems: Vaccines, uptake of antigens, single 06
shot vaccines, mucosal and transdermal delivery of vaccines. Hrs

|
{ REFERENCES

1. Y W. Chien. Novel Drug Delivery Systems, 2nd edition, revised and
' expanded,

Marcel Dekker, Inc., New York, 1992.

2. Robinson, J. R., Lee V. H. L, Controlled Drug Delivery Systems, Marcel

Dekker.Inc., New York, 1992,
| 3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, Published by
[

Wileylnterscience Publication, John Wiley and Sons, Inc, New York!

Chichester/Weinheim
4. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors,

New Delhi, First edition 1997 (reprint in 2001).
5. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - concepts and advances,
Vallabh Prakashan, New Delhi, First edition 2002

JOURNALS
1. Indian Journal of Pharmaceutical Sciences (IPA)
2. Indian drugs (IDMA)
3. Journal of controlled release (Elsevier Sciences) desirable
4. Drug Development and Industrial Pharmacy (Marcel & Decker) desirable
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MODERN PHARMACEUTICS
(MPH 103T)
Scope
Course desif to impart ad d knowledge and skills required to learn
various aspects and at ph ttical industri
Objectives

Upon completion of the course, student shall be able to understand
*  The elements of preformulation studies.
* The Active Pharmaceutical Ingredients and Generic drug Product
development
. i and GMP C
*  Optimization Techniques & Pilot Plant Scale Up Techniques

*  Stability Testing, sterilization process & packaging of dosage forms.
THEORY 60 HRS
1. a.Pref C pts — Drug ipi interactions - 10
different methods, kinetics of stability, Stability testing. Theories of Hrs
X and ph: ttical  Di i Emulsi and
3 Suspension, SMEDDS) ion and stability Large and small
volume parental — phy and { i i
Manufacturing and evaluation.
b. Opti il i in Ph. i F i 10
Concept and of optimization, Optimization techniques Hrs.

in phar ion and p. ing. istical design,
Response surface method, Contour designs, Factorial designs
and application in formulation
2 Validation : Introduction to Pharmaceutical Validation, Scope & 10
merits of Validation, Validation and calibration of Master plan, Hrs
ICH & WHO guideli for calibration and validation = of
equipments, Validation of :specific  dosage form, Types of
lidati ion, Manuf: Process Model,

URS, DQ, 1Q, 0Q & P.Q. of facilities.
3 c¢GMP & Industrial M Objecti and policies of 10
current  good manufacturing practices, layout of buildings, Hrs
services, equipments and their maintenance  Production
management: Production organization, , materials management,
handling and ti ansportation, inventory management and control,
production and planning contgaleSales forecasting, budget and
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4  Compression and compaction: Physics of tablet compression, 10
compression,  consolidation, effect of friction, distribution of Hrs
forces, compaction profiles. Solubility.

5  Study of idati p Diffusion 10
Di i and Pl i . Heckel Hrs
plots. Similarity factors - f2 and {1, Higuchi and Peppas plot.
Lineanty Concept of significance, Standard deviation , Chi square
test. students T-test, ANOVA test.

REFERENCES

1. Theory and Practice of ial P! y By L and Li

2. Pharmaceutical dosage forms: Tablets Vol. 1-3 by Leon Lachmann.

3. Pharmaceutical Dosage forms: Disperse systems, Vol, 1-2; By Leon

Lachmann.

4. Pharmaceutical Dosage forms: Parenteral medications Vol. 1-2; By Leon
Lachmann.

5. Modern Pharmaceutics; By Gillbert and S. Banker.

6. i 's F i

7. Ad in F i i Vol. 1-5; By H.S. Bean & AH.
Beckett.

8. Physical Pharmacy; By Alfred martin
9. Bentley's Textbook of Pharmaceutics - by Rawlins.

10. Good { for F icals: A plan for total quality
control, Second edition; By Sidney H. Willig.

11. Quality Guide; By O ization of P ical pi of
India.

12.Drug formulation manual. By D.P.S. Kohli and D.H.Shah. Eastern
publishers. New Delhi
13. How to practice GMPs; By P.P.Sharma. Vandhana Publications, Agra.

14.F | Process \ By Fra. R. Berry and Robert A. Nash.

15. Pharmaceutical Preformulations; By J.J. Wells.

16. Applied and i By Evans, Anderson,
Sweeney and Williams.

17.Ency dia of P , Vol |- Il
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i e

(MPH 104T)
Scope
Course designed to impart advanced knowledge and skills required to learn the
concept of generic drug and their development, various regulatory filings in
different countries, different phases of clinical trials and submitting regulatory
documents : filing process of IND, NDA and ANDA

*  Toknow the approval process of

* To know the chemistry, manufacturin
importance
To learn the documentation requirements for

¢ Tolearn the importance and

Objectives:

Upon completion of the course, it is
understand

g controls and their regulatory

expected that the students will be able to

s The Concepts of innovator and
process

* The Regulatory guidance's and guidelines for fi

process

| *  Preparation of Dossiers and their submi
different countries

*  Post approval regulatory requirements for actives and drug products

*  Submission of global documents in CTD/ eCTD formats

.

generic drugs, drug development

ling and approval

ssion to regulatory agencies in

Clinical trials requirements for approvals for conducting clinical trials
Phavmacovigilence and process of monitoring in clinical trials.

THEORY

60 Hrs
1. a D in Ph i i

Y. Master 12
formula record, DMF (Drug Master File), distribution records. Hrs
Generic  drugs product development Introduction | Hatch-
Waxman act and amendments, CFR (CODE OF FEDERAL
REGULATION) «drug  product  performance, in-vitro, ANDA
| regulatory approval process, NDA approval process, BE and drug
product assessment, in -vivo, scale up process approval
changes, post marketing surveillance, outsourcing BA and BE to

CRO.
b. Regulatory requirement for product approval: AP,
biologics, novel, therapi . NDA, ANDA for generic
drugs ways and means g Z9E2 RIQUONNr foreign drugs
< \
43 \Z\\
MAGaoN )% !
DHuLe /X |
& 0 ’
/4
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2 CMC, post pr gulatory affairs. Reg
products and medical devics

for 12

©5.CTD and ECTD format, industry  Hrs
and FDA liaison, ICH - Guidelines of ICH-Q, § E. M. Regulatory
requirements of EU, MHRA, TGA and ROW countries,

3 Non clinical drug d P : Global sub on of IND, 12
NDA, ANDA Investigation of medicinal products dossier, dossier Hrs
(IMPD) and nvestigator brochure (IB)

4 Clinical trials: Developing chinical tnal protocols. Institutional 12
review board! independent cthics commitiee Formulation and Hrs
working procedures informed Consent process and procedures.
HIPAA-  new, requirement 1o clinical study  process,

h ig e safety ing in clinical trials,
REFERENCES

1. Generic Drug Product Development, Solid Oral Dosage forms, Leon Shargel

and IsaderKaufer,Marcel Dekker series, Vol.143
2. The Pharmaceutical Regulatory Process, Second Edition Edited by Ira R.
Berry and Robert P Martin Drugs and the Pharmaceutical Sciences,Vol.185,
Informa Health care Publishers.

3. New Drug Approval Process Accelerating Global Registrations By Richard A
Guarino, MD,5th edition, Drugs and the Pharmaceutical Sciences,Vol.190,

4. Guid for drug regulatory sub ions / Sandy Weinberg. By John Wiley
& Sons.Inc

5. FDA regulatory affairs: a guide for prescription drugs, medical devices, and

biologics/edited By Douglas J. Pisano, David Mantus.

6.

Clinical Trials and Human Research: A Practical Guide to Regulatory

Compliance By Fay A Rozovsky and Redney K. Adams
7. www.ich.org/

8. www.fda.gov/
9. europa.eufindex_en.htm
10. https:/ivawvi 1ga.gov.auliga-basics
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PHARMACEUTICS PRACTICALS - |

(MPH 105P)

1. Analysis of ph i and their f lati by UV Vis
spectrophotometer

2. S i of multi ini ions by UV
spectrophotometry

3. Experiments based on HPLC

4. Experamenls based on Gas Chromatography

5 E of q Iphate by fluorimetry

6. of sod by flame

v 7. To perform In-vitro dissolution profile of CR/ SR markeled formulation

8. ion and evaluation of release matrix tablets

9. -" ion and eval i DDS

10. Preparation and evaluation of Floalmg DDS- hydro dynamically balanced
DDS

1. F ion and evaluation of Muco adhesive tablets.

12. Formulation and evaluation of trans dermal patches.

13. To carry out preformulation studies of tablets,

14. To study the effect of compressional force on tablets disintegration time.

15. To study Micromeritic properties of powders and granulation,

16. To study the effect of particle size on dissolution of atablet.

17. To study the effect of binders on dissolution of a tablet,

18. To plot Heckal plot, Higuchi and peppas plot and determine similarity
factors.
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‘7 MOLECULAR PHARMACEUTICS (NANO TECHNOLOGY &
TARGETED DDS) (NTDS)
(MPH 201T)

Scope
This course is designed to impart knowledge on the area of advances in novel

drug delivery systems.

Objectives
Upon completion of the course student shall be able to understand
e The various approaches for development of novel drug delivery

syslems.
«  The criteria for selection of drugs and polymers for the development of
« The formulation and evaluation of novel drug delivery systems.

THEORY 60 Hrs

. Targeted Drug Delivery Systems: Concepts, Events and 12
biological process involved in drug targeting. Tumor targeting and Hrs
Brain specific delivery.

1

2 Targ q di p i and evaluation. 12
Nano Particles & Lip Types, prep: and luation, Hrs
3 Micro C: les / Micro Spl : Types, p! and 12
evaluation , Monoclonal ; preparation and i Hrs

p and s ion  of
Phytosomes, Electrosomes.

4 Pulmonary Drug Delivery Sy Is, 1l 12
C sTypes, prep and . Intra Nasal Route  Hrs
Delivery systems; Types, preparation and evaluation.

5 Nucleic acid based therapeutic delivery system @ Gene therapy, 12
Introduction (ex-vivo & in-vivo gene therapy). Potential target Hrs
diseases for gene therapy (inherited disorder and cancer). Gene
expression systems (viral and nonviral gene transfer). Liposomal
gene delivery systems.

and P i of
. les and ap as drugs of future.
REFERENCES v e Sy T : L
1. YW ‘Chje'n;,Nove!_'Drﬁb Delivery Systems, .2nd edition, revised and . R

expanded,Marcel Dekker, Inc.'New York! 1992.
2. SP.Vyas and R.KKhar, ed Drug Delivery - concepts and
First edition 2002. »a
\ Déiivery,~CBS Publishers &

rint in 2001).
2Nz
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PHARMACEUTICAL QUALITY ASSURANCE (MQA)

| MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

(MQA 101T)
Scope
This subject deals with various advanced analytical instrumental techniques for
identificati and ification of drugs. Instruments dealt are

NMR, Mass spectrometer, IR, HPLC, GC etc.

Objectives
After completion of course student is able to know about chemicals and
excipients
*  The analysis of varicus drugs in single and combination dosage forms
*  Theoretical and practical skills of the instruments

THEORY 60 Hrs
1. a. UV-Visible spectroscopy: Introduction, Theory, Laws, 12
Instrumentation associated with UV-Visible spectroscopy, Choice Hrs
of solvents and solvent effect and Applications of UV-Visible
spectroscopy, Diff Derivati py.
b. IR spectroscopy: Theory, Modes of Molecular vibrations,
Sample handling, Instrumentation of Dispersive and Fourier -
Transform IR Spectrometer, Factors affecting vibrational
frequencies and Applications of IR spectroscopy, Data
Interpretation.
c. Spectroflourimetry: Theory of Fluorescence, Factors
affecting fluorescence (Characterestics of drugs that can be
lysed by flouri y), Q . Instr i and
Applicati of flL
d. Flame emission spectroscopy and Atomic absorption
spectroscopy: Principle, Instrumentation, Interferences and
Applications.
2 NMR sp py: Quantum and their role in NMR, 12
Principle, Instrumentation, Solvent requirement in  NMR, Hrs
Relaxation process, NMR signals in various compounds,
Chemical shift, Factors influencing chemical shift, Spin-Spin
coupling, Coupling constant, Nugle netic double resonance,
NMR. Applications
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, A

3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass 12
Spectroscopy, Different types of ionization like electron impact. Hrs
chemical. field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules,

Meta stable ions, Isotopic peaks and Applications of Mass
spectroscopy.

4 Chromatography:  Principle,  apparatus,  instrumentation, 12
chromatographic parameters, factors affecting resolution, isolation  Hrs

of drug from i data i ion and icati of the
following:
*  Thin Layer chromatography
e High Perf: Thin Layer CI
* lon exchange chromatography
*  Column chromatography
*  Gas chromatography
* High Per Liquid Yy
e Ultra HighF Liquid
«  Affinity chromatography
=  Gel Chromatography
5 a. Electrophoresis:  Principle,  Instrumentation, Working 12

conditions, factors affecting separation and applications of the Hrs
following

a) Paper p b) Gel electropl is c) Capillary
electrophoresis d) Zone electrophoresis e) Moving boundary
electrophoresis f) Iso electric focusing

b. X ray Crystallography Production of X rays, Different X ray
methods, Bragg's law. Rotating crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diffraction.

6 a. Potentiometry: Principle, working, lon selective Electrodes 12
and Application of potentiometry. Hrs
b. Thermal Techniques: Principle, thermal transitions and
Instrumentation (Heat flux and power-compensation and designs),
Modulated DSC. Hyper DSC. experimental parameters (sample

3 i heating and

& errors) and their influence,

'maceutical applications.

inciple, instrumentation
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and ge and disad h i icati
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentation, factors affecting results, advantage and

REFERENCES
1 i ification of Organic ds - Robert M Sil
Sixth edition, John Wiley & Sons, 2004,
. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler,
Timothy A. Nieman, 5" edition, Eastern press, Bangalore, 1998.
. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.
. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhi, 1997.
. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.
. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Publishers, New Delhi, 1997.
. Pharmaceutical Analysis - Modern Methods — Part B - J W Munson, Vol
11, Marcel. Dekker Series
8. Spectroscopy of Organic Compounds, 2™ edn., P.S/Kalsi, Wiley estern
Ltd., Delhi.
9. Textbook of Pharmaceutical Analysis, KA.Connors, 3 Edition, John Wiley
& Sons, 1982.
10. Textbook of Pharmaceutical Analysis, KA.Connors, 3 Edition, John Wiley
& Sons, 1982.
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QUALITY MANAGEMENT SYSTEMS

(MQA 102T)

Scope
This course is gned to impart fur and about
varous quality management principles and systems utilized in the
manufacturing industry. It 2lso aids in the quality ion in the
pharmaceutical industries.

Objectives
At completion of this course it is expected that students will be able to
understand-

«  The importance of quality

ISO management systems

Tools for quality imprevement

Analysis of issues in guality

Quality evaluation of pharmaceuticals
Stability testing of drug and drug substances
Statistical approaches for quality

THEORY 60 Hrs
. Introduction to Quality: Evolution of Quality, Definiticn of 12
Hrs

1
Quality. Dimensions of Cuality
Quality as a Strategic Decision: Meaning of strategy and
strategic quality management, mission and vision statements,
quality policy, Quality objectives, strategic  planning and
| implementation, McKinsey 7s model, Compelitive analysis,
| Management commitment {0 quality
Customer Focus: Meaning of customer and customer focus,
Classification of customers. Customer focus, Customer
perception of gualty, Factors_affectng customer perception,
Customer requirements. -Megting , customer necds and
expectations, Cuslomer,"saljsfachon and " Customer delight.
Handling nplaints, U ding' ‘behavior,
concept of internal and éﬁern"a"c'nisian{crs.'cés‘ stdies.
Cost of Quality: Cost of “quality, Categories af cost of Quality,
Models of cost of qualif D $ ting cost of .
quality. G ¥ 4
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2 tical quality M Basics of Quality 12

Management, Total Quality Management (TQM), Principles of Six Hrs
sigma, SO  9001:2008, 9001:2015, SO  14001:2004,
Phari ttical Quality N — ICH Q10, Knowledge
management, Quality Metrics, Operational Excellence and Quality
Management Review. OSHAS guidelines, NABL certification and
accreditation, CFR-21 part 11, WHO-GMP requirements.

3 Six System Inspection model: Quality Management system, 12
Production system, Facility and Equipment system, Laboratory Hrs
control system, Materials system, Packaging and labeling system.
Concept of self inspection.

Quality sy Change Change control.
Deviati Out of ificati (00S), Out of Trend (OOT),
Complaints - evaluation and handling, Investigation and

-] determination of root cause, Corrective & Preventive Actions
rolbn (CAPA), Returns and Rec‘alls‘ Vendor Qualification, Annual

Product Reviews, Batch Review and Batch Release. Concept of

IPQC, area clearance/ Line clearance.

4 Drug Stability: ICH guidelines for stability testing of drug 12
substances and drug products. Hrs
Study of ICH Q8, Quality by Design and Process
development report
Quality risk Introduction, risk i, risk
control, risk review, risk management tools, HACCP, risk ranking
and filtering according to ICH Q9 guidelines. d

5  Statistical Process control (SPC): Definition and Importance of 8 Hrs
SPC, Quality in uring. istical control
charts - concepts and general aspects, Advantages of statistical
control, Process capability, Estimating Inherent or potential
capability from a control chart analysis, Measuring process control
and quality imp. 1t, Pursuit of d d process variability.

6  Regulatory Compliance through Quality Management and 4 Hrs
development of Quality Culture
Benchmarking: Definition of benchmarking, Reasons - .for
benchmarking, Types of Benchmarking, Benchmarking process,
Advantages of benchmarki benchmarking.
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REFERENCES

1. Implementing Juran's Road Map for Quality Leadership: Benchmarks and
Results, By Al Endres, Wiley, 2000

2. Understanding, Managing and i Quality: F
Techniques and Cases, By Jiju Antony; Davrd Preece Romledge 2002

3. Organizing for High Per pl TOM,
R i ng. and Ki N m the Fortune 1000 The

CEO Repcn By Edward E. Lawler; Susan Albers Mohrman; George
Benson, Jossey-Bass, 2001
. Corporate Culture and the Quality Organization By James W. Fairfield-
Sonn, Quorum Books, 2001
. The Quality Management Sourcebook: An International Guide to Materials
and Resources By Christine Avery; Diane Zabel, Routledge, 1997
6. The Quality Toolbox, Second Edition, Nancy R. Tague, ASQ Publications
7. Juran’s Quality Handbook, Sixth Edition, Joseph M. Juran and Joseph A.
De Feo, ASQ Publications
8. Root Cause Analysis, The Core of Problem Solving and Corrective Action,
Duke Okes, 2009, ASQ Publications.
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QUALITY CONTROL AND QUALITY ASSURANCE
(MQA 103T)

Scope
This course deals with the various aspects of quality control and quality
assurance aspects of pharmaceutical industries. It covers the important aspects
like cGMP, QC tests, di ion, quality i ions, GLP and regulatory
affairs.

Objectives
Upon completion of this course the student should be able to
*  Understand the cGMP aspects in a pharmaceutlcal industry
« To appreciate the imp e of di
« To understand the scope of quality cerllﬁcallons applicable to
Pharmaceutical industries
«  To understand the responsibilities of QA & QC departments.

THEORY 60 Hrs
Introduction: Concept and evolution and scopes of Quality 12
Control and Quality Assurance, Good Laboratory Practice, GMP, Hrs
Overview of ICH Guidelines - QSEM, with special emphasis on Q-
series guidelines.

Good Laboratory Practices: Scope of GLP, Definitions, Quality
assurance unit, protocol for conduct of non clinical testing, oonlrcl
on animal house, report preparation and

CPCSEA guidelines.

2  cGMP guidelines according to schedule M, USFDA (inclusive of 12
CDER and CBER) Phar 1 C IC), Hrs
WHO and EMEA covering: Organization and personnel
responsibilities, training, hygiene and personal records, drug
industry location, design, construction and plant lay out,
maintenance, sanitation, environmental control, utilities and
maintenance of sterile areas, control of contamination and Good
Warehousing Practice.

3 Analysis of raw materials, finished products, packaging materials, 12
in process quality control (IPQC) Developing specification (ICH Hrs
Q6 and Q3), purchase specj nd maintenance of stores
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5. The International Pharmacopoeia = vol 1 1L 111 IV & V - Genoral Methods
of Analysis and Quality specification for Pharmaceutical Substances,
Excepionts and Dosage forms, 3" edition, WHO, Geneva, 2005
Good laboratory Practice Regulations = Allen F. Hirsch, Volume 38, Marcel
Dekher Senes, 1989
ICH quidelines
1S0 9000 and total quality management
The drugs and cos act 1940 = Deshp . Nilesh Gandhi, 4™
edition, Susmit Publishers, 2006.
| 10. QA Manual = D H. Shah, 1* edition, Business Horizons, 2000
| 11. Good Manufacturing Practices for Pharmaceuticals a plan for total quality
control = Sidney H. Willig, Vol. 52. 3" edition, Marcel Dekker Serios,
| 12, Steinbom L. GMPASO Quality Audit Manual for Healthcare Manufacturers
i and Their Supphers, Sixth Edition, (Volume 1 - With Checklists and
Software Package). Taylor & Francis; 2003.
13. Sarker DK. Quality Systems and Controls for Pharmaceuticals. John Wiley
& Sons; 2008.

~ o

© ®

14. Packaging of Pharmaceuticals.
15. Schedule M and Schedule N.
|
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PRODUCT DEVELOPMENT AND TECHNOLOGY TRANSFER
(MQA 104T)

Scope
This deal with technology transfer covers the activities associated with Drug
Substance, Drug Product and analytical tests and methods, required following
i drug to of I transfer from R&D to the
first receiving site and technology transfer related to post-marketing changes in
manufacturing places.

Objectives
Upon completion of this course the student should be able to
« Tounderstand the new product development process
« To the y ir on to transfer technology from
R&D to actual manufacturing by sorting out various information
obtained during R&D
«  To elucidate necessary information to transfer technology of existing

prod various mant ing places

THEORY 60 Hrs
1.  Principles of Drug y and P Introduction, 12

Clinical research process. Development and informational content  Hrs
for Investigational New Drugs Application (IND), New Drug
App 1 (NDA). d New Drug ication (ANDA),
Sup | New Drug icati (SNDA), Scale Up Post
Approval Changes (SUPAC) and- Bulk active chemical Post
approval changes (BACPAC), Post ‘r‘narkelmg surveillance,
Product registration guidelines' = CDSCO, USFDA.

2 Pre-formulation  studies; /concept, org: ptic 12
properties, purity, impurity profiles, particle size, shape and Hrs
lity, M ds to improve s of Drugs:

surface area. i
Suractants & its importance, co-solvency. Techniques for the
study of Crystal properties - and polymdrphism. Pre-formulation
protocol, Stability testing during product development. AU

3 Pilot plant scale up: Concept, Significance, design, layout of 12

k pilot plant scale up study, operations, large scale manufacturing  Hrs
techniques (formula, equipment, process, stability ‘and quality
control) of solids, liquids, ser arenteral dosage forms.
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4 Phar ical kagl I ical dosage form and 12
their packagil qui Pt ical packaging materials, Hrs
Medical device pa ing, Enteral Packaging, Aseptic i
systems, Container closure systems, Issues facing modern drug
packaging, Selection and evaluation of Phar ttical packaging
matenals.

Quality control test: Containers, closures and secondary
packing malerials.

5  Technology transfer: Development of technology by R & D, 12
Technology transfer from R & D to production, Optimization and Hrs
Production, Qualitative and quanlitative technology models.

y D i in ol transfer: D report,
4 technology transfer plan and Exhibit. =
REFERENCES

1. The process of new drug discovery and development. | and Il Edition
(2006) by Charles G. Smith, James T and O. Donnell. CRC Press, Group
of Taylor and Francis.

. Leon Lac Lachman, Herbert A. Liberman, Theory and Practice of Industrial
Pharmacy. Marcel Dekker Inc. New York.

. Sidney H Willing, Murray M, Tuckerman. Williams Hitchings IV, Good

ing of pt i (A Plan for total quality control) 3rd
Edition. Bhalani publishing house Mumbai. e

: 4. Tablets Vol. I, Il, Il by Leon Lachman, Herbert A. Liberman, Joseph B.
Schwartz, 2nd Edn. (1989) Marcel Dekker Inc. New York.

. Text book of Bio- Pharmaceulics and clinical Pharmacokinetics by Milo
Gibaldi, 3 Edn, Lea & Febriger, Philadelphia.

6. Pt i product Vandana V. Patrevale. John I.
Disouza. Maharukh T.Rustomji. CRC Press, Group of Taylor and Francis.

. Dissolution, y and Bio-Equival by Abdou H.M, Mack
F ing , Eastern F i

8. P i i by Alfonso & Gennaro, 1Sth

Edn.(1895)002C Lippincott; Williams and Wilkins A Wolters Kluwer
Company, Philadelphia
9. The Pharmaceutical Sciences; the Pharma Path way 'Pure and applied
Pharmacy' by D. A Sawant, Pragathi Books Pvt. Ltd.
. Pharmaceutical Packaging technology by D.A. Dean. E.R. Evans, |H. Hall.
1* Edition(Reprint 2006). Taylor and Francis. London and New York.

N

w

«

~

1=}

Prificipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Phamacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)
Ref No.: DCS/ARACOP/ Date:
-

QUALITY ASSURANCE PRACTICAL -1
(MOA 108P)

PRAC m/u

Prifici

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

HAZARDS AND SAFETY MANAGEMENT
(MQA 201T)
Scope
This course is designed to convey the y to u
issues related to different kinds of hazard and their management. Basic
theoretical and practical discussions integrate the proficiency to handle the
emergency situation in the | product { process and
provides the pninciple based approach to solve the complex tribulations.

Objectives
At completion of this course it is expected that students will be able to
o L about envi among learners.

« Impart basic knowledge about the environment and its allied problems.

« Develop an attitude of concern for the industry environment.

«  Ensure safety standards in pharmaceutical industry

*  Provide compl i on the safety

« Empower an ideas to clear mechanism and management in different
kinds of hazard management system

= Teach the method of Hazard pi 5 | for
provide safe industrial atmosphere.

THEORY 60Hrs

1. i inary nature of i | studies: Natural 12
R R ble and bl Natural  Hrs
r and iated

a) Forest resources; b) Water resources; c) Mineral resources; d)
Energy resources, e) Land resources

Ecosystems: Concept of an ecosystem and Structure and
function of an ecosystem. Environmental hazards: Hazards
based on Air, Water, Soil and Radioisotopes.

‘ 2 Air based hazards: Sources, Types of Hazards, Air circulation 12

| maintenance industry for sterile area and non sterile area, Hrs
Preliminary Hazard Analysis (PHA) Fire protection system' Fire
prevention, types of fire extinguishers and critical Hazard
management system.

3 Chemical based hazards: Sources of chemical hazards, 12
Hazards of Organic synthegk ting hazard, Organic Hrs
solvent hazard, Contr chemical hazards,

Prificipal
Dhule Cha Society's
Annasaheb Ramesh Ajmera
College of Pharmacy, Nagaon,Dhule

™ : dcsaracop@gmail.com | @ : www.aracopdhule.org | Ph.: 02562-243021
Mumbai - Agra Road, Nagaon, Dhule - 424 005.



Dhule Charitable Society’s
ANNASAHEB RAMESH AJMERA COLLEGE OF PHARMACY

Approved by PCl, New Delhi and affiliated to KBC North Maharashtra University, Jalgaon.
Accredited by NBA (B. Pharmacy)

President Principal
Hon’ble Ashishji R. Ajmera Dr. Rajendra D. Wagh
(B.Com, MBA) (M.Pharm. Ph.D.)

Ref No.: DCS/ARACOP/ Date:

Management of combustible gases, Toxic gases and Oxygen

displacing gases I, R i for chemical hazard,
Management of over-Exposure to chemicals and TLV concept.

4  Fire and Explosion: Introduction, Industrial processes and 12

hazards potential, mechanical electrical, thermal and process Hrs
hazards. Safety and hazards regulations, Fire protection system:
Fire prevention, types of fire extinguishers and critical Hazard
management system mechanical and chemical explosion,
multiphase reactions, transport effects and global rates.
Preventive and protective management from fires and explosion-
electricity passivation, ventilation, and sprinkling, proofing, relief
systems -relief valves, flares, scrubbers.

5 Hazard and risk management: Self-protective measures against 12
workplace hazards. Critical training for risk management, Process Hrs
of hazard management, ICH guidelines on risk assessment and
Risk management methods and Tools
Factory act and rules, fundamentals of accident prevention,
elements of safety programme and safety management,
Physicochemical measurements of effluents, BOD, cCOD,
Determinati of some i Effluent
procedure, Role of emergency services.

REFERENCES

1. Y.K. Sing, Environmental Science, New Age International Pvt, Publishers,
Bangalore

2. “Quantitative Risk Assessment in Chemical Process Industries” American

Institute of Chemical Industries, Centre for Chemical Process safety.
. Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd.,
Ahmedabad - 380 013, India,

w

4. Hazardous Chemicals: Safety M ent and Global Regulations,
T.S.S. Dikshith, CRC press
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PHARMACEUTICAL VALIDATION
(MQA 202T)
Scope
The main purpose of the subject is to understand about validation and how it
can be applied to industry and thus improve the quality of the products. The
subject covers the complete information about validation, types, methodology
and application.

Objectives
Al completion of this course, it is expected that students will be able to
understand
+  The concepts of . qu and
* Thequ of various i and i
«  Process validation of different dosage forms
o\ of analytical method for of drugs
+ Cleaning of s employed in the sre of

pharmaceuticals

THEORY 60 Hrs
1.0 duction to validati Definition of Calibration, Qualil i 10
and Validation, Scope, frequency and importance. Difference Hrs
between calibration and validation. Calibration of weights and

measures. A of \ ion, scope of Vali
Organization for Validation, Validation Master plan, Types of
i S lining of lification & V. ion process and

Validation Master Plan

Qualification:  User  requirement  specification,  Design

qualification, Factory Acceptance Test (FAT)/Site Acceptance
e s

Test (SAT), | fi

F qu i Re-Q (Maintaining status-

Calibration Preventive Mair Change ).

2 Qualification of ing i Dry Powder 10

] Mixers, Fluid Bed and Tray dryers, Tablet Compression Hrs

Mach Dry heat ilization/Tunnels, Autocl . Membrane

filtration, Capsule filling machine.

Qualificati of lyti instruments:  UV-Visible

spectrophotometer, FTIR, DSC, GC, HPLC, HPTLC, LC-MS.

78
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3 Quali of y i Hard: tester, 10
Friability test apparatus, tap density tester, Disintegration tester, Hrs
Dissolution test apparatus

idation of Utility sy P ical water system &
pure steam, HVAC system, Compressed air and nitrogen.

4 Process Validation: Concept. Process and documentation of 10
Process Validation. Prospective, Concurrent & Retrospective Hrs
Validation. Re validation criteria, Process Validation of various
formulations (Coated tablets, Capsules, Ointment/Creams, Liquid
Orals and aerosols.), Aseptic filling: Media fill validation, USFDA
guidelines on Process Validation- A life cycle approach.

Analytical method validati General princi| Vi of
analytical method as per ICH guidelines and USP.

5 Cleaning Validation: Cleaning Method development, Validation 10
of analytical method used in cleaning, Cleaning of Equipment, Hrs

Cleaning of Facilities. Cleaning in place (CIP)

Validation of facilities in sterile and terile plant.

Computerized system validation: Electronic records and digital

signature - 21 CFR Part 11 and GAMP

6 General Principles of Intellectual Property: Concepts of 10
Intellectual Property (IP), Intellectual Property Protection (IPP), Hrs
Intellectual Property Rights (IPR); Economic importance,

i for of Intell | Property —patents,
Copyright. Trademark; Factors affecting choice of IP protection;
Penalties for violation; Role of IP in pharmaceutical industry;

Global and financial . Filing a patent
applications; patent application forms and guidelines. Types
patent and non p , PCT and

1 patent International patenting

requirement procedures and costs; Rights and responsibilities of
a patentee; Practical aspects regarding maintaining of a Patent
hat '-aépects of IPP;  Saocietal responsibility;. -avoiding : ‘unethical

file; Patent infl ,and, of
transfer-tachnology (TOT), IP and ethic
practices.

& h sitvé 7and negative .
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REFERENCES

1. B.T. Loftus & R. A. Nash, "Ph ical Process Validation", Drugs and
Pharm Sci. Series, Vol. 129, 3rd Ed., Marcel Dekker Inc., N.Y.

2. The Theory & Practice of Industrial Pharmacy, 3rd edition, Leon Lachman,
Herbert A. Lieberman, Joseph. L. Karig, Varghese Publishing House,

Bombay.

3. Validation Master plan by Terveeks or Deeks, Davis Harwood International
publishing.

4.V ion of Aseptic Pt ical Pr , 2nd Edition, by Carleton
& Agalloco,

5. (Marcel Dekker).

6. Michael Levin, Pharmaceutical Process Scale-Up®, Drugs and Pharm. Sci.
Series, Vol. 157,2nd Ed., Marcel Dekker Inc., N.Y.

7

. Validation Standard Operating Procedures: A Step by Step Guide for
Achieving Compliance in the Pharmaceutical, Medical Device, and Biotech
Industries, Syed Imtiaz Haider
8. Pharmaceutical Equipment Validation: The Ultimate Qualification
Handbook, Phillip A. Cloud, Interpharm Press

9. Validation of Pharmaceutical Processes: Sterile Products, Frederick J.
Carlton (Ed.) and James Agalloco (Ed.), Marcel Dekker "

10. Analytical Method validation and | Perfc Verification by
Churg Chan, Heiman Lam, Y.C. Lee, Yue. Zhang, Wiley Interscience.

11.Huber L. Validation and Qualification in Analytical Laboratories. Informa

Healthcare
12. Wingate G. Validating Corpi Computt y : Good IT Practice for
Ph ical M. N

. Press
13.LeBlanc DA. Validated Cleaning Technologies for Pharmaceutical
Manufacturing. Interpharm Press
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AUDITS AND REGULATORY COMPLIANCE
(MPA 203T)

Scope
This course deals with the understanding and process for auditing in
pharmaceutical industries. This subject covers the methodology involved in the
auditing process of different in pharmaceutical industries.

Objectives
Upon completion of this course the student should be able to
*  To understand the importance of auditing

*  To understand the methodology of auditing
«  To carry out the audit process
« Toprepare the auditing report
* To prepare the check list for auditing
THEORY 60 Hrs
1.1 i Objecti M. of audit, Responsibilities, 12

Planning process, information gathering,  administration, Hrs
Classifications of deficiencies

2 Role of quality systems and audits in pharmaceutical 12
manufacturing environment: cGMP  Regulations, Quality Hrs
assurance functions, Quality systems approach, Management
responsibilities, Resource, Manuf: i ions, E! ion
activities, Transitioning to quality system approach, Audit checklist
for drug industries.

3 Auditing of vendors and production department: Bulk 12
Pharmaceutical Chemicals and packaging malerial Vendor audit, Hrs
Warehouse and weighing, Dry Production: Granulation, tableting,
coating, capsules, sterile production and packaging.

4 Auditing of Microbiological laboratory:. Auditing the 12

3 manufacturing process, Product and process“rrgfon'ngtion. General Hrs |
" areasof interest in the building raw materials, Water, Packaging p
materials. AR i S Tl
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5 Auditing of Quality Assurance and engineering department: 12
| Quality Assurance Maintenance, Critical systems: HVAC, Water, Hrs
Water for Injection systems, ETP.

REFERENCES

1. Compliance auditing for Pharmaceutical Manufacturers. Karen Ginsbury
and Gil Bismuth, Interpharm/CRC, Boca Raton, London New York,
Washmglon D C

2 f ing Handl R i and Quality by
Shayne Cox Gad. Wiley- |n|ersc|ence A John Wiley and sons, Inc.,
Publications.

3. Handbook of microbiological Quality control. Rosamund M. Baird, Norman
A. Hodges, Stephen P. Denyar. CRC Press. 2000.

4. Laboratory auditing for quality and regulatory compliance. Donald C.
Singer, Raluca-loana Stefan, Jacobus F. Van Staden. Taylor and Francis
(2005).
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PHARMACEUTICAL MANUFACTURING TECHNOLOGY

(MQA 204T)
Scope
This course is designed to impart knowledge and sk|lls necessary to train the
students with the industrial activiti during P! 9.
Objectives
At completion of this course it is expected that students will be able to
understand,

* The common practice in the pharmaceutical industry developments,
plant layout and production planning

* Wil be familiar with the principles and practices of aseplic process
technology, non sterile manufacturing technology and packaging
technology.

= Have a better understanding of principles and implementation of
Quality by design (QbD) and process analytical technology (PAT) in
pharmaceutical manufacturing

THEORY 60 Hrs
1. Pharmaceutical industry developments: Legal requirements 12
and Licenses for APl and formulation industry, Plant location- Hrs
Factors influencing.
Plant layout: Factors influencing, Special provisions, Storage
space requirements, sterile and aseptic area layout.
Production planning: General principles, production systems,
calculation of standard cost, process planning, routing, loading,
scheduling, di: ing of records, pr ion control.

2 Aseptic process technology: Manufacturing, manufacturing 12
flowcharts, in process-quality control tests for following sterile Hrs
dosage forms: Ointment, Suspension and Emulsion, Dry powder,
Sclution (Small Volume & large Volume).

Advanced sterile product manufacturing technology : Area
planning & environmental control, wall and floor treatment,
fixtures and machineries; change rooms, personnel flow,’ utilities % 3

& utilities eqummenl locatic “engmeerlng arld maintenance. . it

Process Automatior jn'Ph: maceutical in Justry: With specific, , =0 ] e o

reference fo mahufac(uﬂng of s(erlle semlsehds small Volime "

Parenterals & Large Volume F'ra % (SVP & LVP) Monitoring

of Parenteral manuf/
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Sterilzation = Place (SI9) Prefilied Syrmge  Powdersd Jot
Needie Free Inections and Forem 8 Seal Techmology (FES)
Lyophilization technology Frmcgies process eguprment

Non sterile manutacturing process v«rmeleqy 12
War g fowctact: 0 process-gualit

,,,,,,,,,,,,,

tval

Quality by cesign (QLD) and process analytcal technclogy 12
Dach and B kmeatons Wy Ce0 o requred  F
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1. Lachman L, Lieberman HA, Kanig JL. The theory and practice of industrial
rd
pharmacy, 3 ed., Varghese Publishers, Mumbai 1991.

~

"
. Sinko PJ. Martin's physical pharmacy and pharmaceutical sciences, 5
ed., B.I. Publications Pvt. Ltd, Noida, 2006.
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