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and 3 subjective type tests w
ith the sam

e duration and w
eightage

for each test as m
entioned above. H

ow
ever, the perform

ance in
the best 4 tests w

ill be considered for aw
arding 20 sessional m

arks.
T

he distribution of syllabus for the conduct of objective and sub-
jective type tests in the first year shall be as follow

s:

1 – 2 U
nits

one O
bjective type and one S

ubjective type test.

3 – 5 U
nits

one O
bjective type and one S

ubjective type test.

6 – 8 U
nits

one O
bjective type and one S

ubjective type test.

E
ach objective test question paper shall contain 20 objective type

questions for 20 m
arks.  E

ach subjective type test question paper
shall contain 5 questions out of w

hich any 3 questions need to be
answ

ered. T
he subjective type question paper should also be for

20 m
arks. T

hough the test pattern is different, all the tests (objec-
tive and subjective type tests) have equal w

eightage.

iv.
F

or practical subjects there shall be a continuous evaluation dur-
ing the sem

ester for 25 sessional m
arks and 50 end exam

ination
m

arks. O
f the 25 m

arks for internal, 15 m
arks shall be aw

arded for
day-to-day w

ork and 10 m
arks to be aw

arded by conducting an
internal laboratory test.  T

he end exam
ination shall be conducted

by the teacher concerned and another m
em

ber of the staff of the
sam

e departm
ent.

v.
T

here shall be a sem
inar presentation in IV

 year II S
em

ester. F
or

the sem
inar, the student shall collect the inform

ation on a special-
ized topic and prepare a technical report, show

ing his understand-
ing over the topic, and subm

it to the departm
ent, w

hich shall be
evaluated by the D

epartm
ental com

m
ittee consisting of H

ead of
the departm

ent, sem
inar supervisor and a senior faculty m

em
ber.

T
he sem

inar report shall be evaluated for 50 m
arks. T

here shall
be no external exam

ination for sem
inar.

vi.
O

ut of a total of 100 m
arks for the project w

ork, 20 m
arks shall be

for Internal E
valuation and 80 m

arks for the E
nd S

em
ester E

xam
i-

nation.  T
he E

nd S
em

ester E
xam

ination (viva-voce) shall be con-
ducted by the com

m
ittee.  T

he com
m

ittee consists of an external
exam

iner, head of the departm
ent, the supervisor of the project

and a senior faculty m
em

ber of the departm
ent. S

em
inar and project

w
ork shall be on the sam

e topic. T
he evaluation of project w

ork
shall be conducted at the end of the IV

 year. T
he Internal E

valua-
tion shall be on the basis of tw

o sem
inars given by each student

on the topic of his project.

vii.
Laboratory m

arks and the sessional m
arks aw

arded by the C
ol-

lege are not final.  T
hey are subject to scrutiny and scaling by the

U
niversity w

herever felt desirable.  T
he sessional and laboratory

m
arks aw

arded by the C
ollege w

ill be referred to a C
om

m
ittee.

T
he C

om
m

ittee w
ill arrive at a scaling factor and the m

arks w
ill be

scaled as per the scaling factor.  T
he recom

m
endations of the
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(E
ffective for the students adm

itted into I year from
 the A

cadem
ic Year 2005-2006)

1.
A

w
ard

 o
f B

.P
h

arm
. D

eg
ree

A
 student w

ill be declared eligible for the aw
ard of the B

. P
harm

. D
egree if he

fulfills the follow
ing academ

ic regulations:
i.

P
ursued a course of study for not less than four academ

ic years and not
m

ore than eight academ
ic years.

ii.
R

egistered for all the 224 credits and secured all the 224 credits.
2.

S
tudents, w

ho fail to fulfill all the academ
ic requirem

ents for the aw
ard of the

degree w
ithin eight academ

ic years from
 the year of their adm

ission, shall
forfeit their seat in B

.P
harm

 course.
3.     C

red
its

P
eriods / W

eek
C

redits
P

eriods / W
eek

C
redits

T
heory

03
06

04
04

02
04

02
02

04
08

P
racticals

03
04

03
02

06
08

 06
04

S
em

inar
02

P
roject

—
—

—
04

I Y
ear

S
em

ester

4.
D

istrib
u

tio
n

 an
d

 W
eig

h
tag

e o
f M

arks

i.
T

he perform
ance of a student in each sem

ester / I year shall be
evaluated subject –w

ise w
ith a m

axim
um

 of 100 m
arks for theory

and 75 m
arks for practical subject. In addition, S

em
inar and P

roject
W

ork shall be evaluated for 50 and 100 m
arks respectively.

ii.
F

or theory subjects the distribution shall be 20 m
arks for Internal

E
valuation and 80 m

arks for the E
nd-E

xam
ination.

iii.
F

or theory subjects, during the sem
ester there shall be 4 tests,

w
hich include, 2 objective type tests each for a duration of 20

m
inutes each and 2 subjective type tests each for a duration of

90 m
inutes each.   O

ne objective type test and one subjective
test to be conducted in 1 – 4 units and one objective type test and
one subjective type test are to be conducted in 5 - 8 units of each
sem

ester.   T
he best 3 tests w

ill be considered for aw
arding 20

sessionals m
arks. F

or the I year class w
hich shall be on yearly

basis, there shall be 6 tests w
hich include, 3 objective type tests

i
ii
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v.
A

 student shall register and put up m
inim

um
 attendance in all 224

credits and earn all the 224 credits.  M
arks obtained in all the 224

credits shall be considered for the calculation of percentage of
m

arks.
vi.

S
tudents w

ho fail to earn 224 credits as indicated in the course
structure w

ithin eight academ
ic years from

 the year of their
adm

ission shall forfeit their seat in B
.P

harm
 course and their

adm
ission shall stand cancelled.

7.
C

o
u

rse p
attern

:
i.

T
he entire course of study is of four academ

ic years. T
he first

year shall be on yearly pattern and the second, third and fourth
years on sem

ester pattern.
ii.

A
 student eligible to appear for the end exam

ination in a subject,
but absent at it or has failed in the end exam

ination m
ay appear

for that subject at the supplem
entary exam

ination.
8.

A
w

ard
 o

f C
lass:

A
fter a student has satisfied the requirem

ents prescribed for the com
pletion

of the program
m

e and is eligible for the aw
ard of B

. P
harm

 D
egree he shall

be placed in one of the follow
ing four classes:

(T
he m

arks in internal evaluation and end exam
ination shall be show

n
separately in the m

arks m
em

orandum
)

9.
M

in
im

u
m

 In
stru

ctio
n

 D
ays:

T
he m

inim
um

 instruction for each sem
ester / I year shall be 95/180 clear

instruction days.
10.

T
here shall be no branch transfers after the com

pletion of adm
ission

process.
11.

T
here shall be no place transfer w

ithin the C
onstituent C

olleges and U
nits

of Jaw
aharlal N

ehru Technological U
niversity.

G
en

eral:
12.

W
here the w

ords “he”, “him
”, “his”, occur in the regulations, they include

“she”, “her”, “hers”.
13.

T
he academ

ic regulation should be read as a w
hole for the purpose of any

interpretation.
14.

In the case of any doubt or am
biguity in the interpretation of the above

rules, the decision of the V
ice-C

hancellor is final.
15.

T
he U

niversity m
ay change or am

end the academ
ic regulations or syllabi

at any tim
e and the changes or am

endm
ents m

ade shall be applicable to
all the students w

ith effect from
 the dates notified by the U

niversity.
*-*-*

C
lass A

w
arded

%
 of m

arks to be secured

First C
lass w

ith D
istinction

70%
 and above

First C
lass

B
elow

 70%
 but not less than 60%

S
econd C

lass
B

elow
 60%

 but not less than 50%

P
ass C

lass
B

elow
 50%

 but not less than 40%

F
rom

 the
aggregate

m
arks secured

in all the
224 C

redits.

C
om

m
ittee are final and binding.  T

he laboratory records and in-
ternal test papers shall be preserved in the respective depart-
m

ents as per the U
niversity norm

s and shall be produced to the
C

om
m

ittees of the U
niversity as and w

hen they ask for.

5.
A

tten
d

an
ce:

i.
A

 student shall be eligible to appear for U
niversity exam

inations
if acquires a m

inim
um

 of 75%
 of attendance in aggregate of all

the subjects.
ii.

C
ondonation of shortage of attendance in aggregate up to 10%

(65%
 and above and below

 75%
) in each sem

ester or I year
m

ay be granted by the C
ollege A

cadem
ic C

om
m

ittee.
iii.

A
 student w

ill not be prom
oted to the next sem

ester unless he
satisfies the attendance requirem

ent of the present sem
ester / I

year, as applicable.  T
hey m

ay seek re-adm
ission for that

sem
ester / I year w

hen offered next.
iv.

S
hortage of A

ttendance below
 65%

 in aggregate shall in N
O

case be condoned.
v.

S
tudents w

hose shortage of attendance is not condoned in any
sem

ester / I year are not eligible to take their end exam
ination

of that class and their registration shall stand cancelled.
vi.

A
 stipulated fee shall be payable tow

ards condonation of
shortage of attendance.

6.
M

in
im

u
m

 A
cad

em
ic R

eq
u

irem
en

ts:
T

he follow
ing academ

ic requirem
ents have to be satisfied in addition to

the attendance requirem
ents m

entioned in item
 no. 5.

i.
A

 student shall be deem
ed to have satisfied the m

inim
um

 aca-
dem

ic requirem
ents and earned the credits allotted to each theory

or practical subject or project if he secures not less than 35%
 of

m
arks in the end exam

ination and a m
inim

um
 of 40%

 of m
arks in

the sum
 total of the internal evaluation and end exam

ination taken
together.

ii.
A

 student shall be prom
oted from

 II to III year only if he fulfils the
academ

ic requirem
ent of 42 credits from

 one regular and one
supplem

entary exam
inations of I year, and one regular exam

ina-
tions of II year I sem

ester irrespective of w
hether the candidate

takes the exam
ination or not.

iii.
A

 student shall be prom
oted from

 third year to fourth year only if
he fulfils the academ

ic requirem
ents of total 70 credits from

 the
follow

ing exam
inations, w

hether the candidate takes the exam
i-

nations or not.
a.

Tw
o regular and tw

o supplem
entary exam

inations of I year.
b.

Tw
o regular and one supplem

entary exam
inations of II year I

sem
ester.

c.
O

ne regular and one supplem
entary exam

inations of II year II
sem

ester.
d.

O
ne regular exam

ination of III year I sem
ester.

iii
iv
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R
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T
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S
ubject

T
 C

P
C

1.
R

em
edial M

athem
atics/R

em
edial B

iology
 4+1/2+1

 8/4
0/3

0/4

2.
P

hysical P
harm

acy – I
2+1

4
 3

 4

3.
P

harm
. Inorganic and A

nalytical C
hem

istry
3+1

6
 3

 4

4.
P

harm
aceutical O

rganic C
hem

istry-I
 2+1

4
 3

 4

5.
A

natom
y, P

hysiology - I &
 H

ealth E
ducation

3+1
 6

 3
 4

6.
E

nglish Language C
om

m
unication S

kills
2+1

4
 -

 -

7.
C

om
puter A

pplications and S
tatistical M

ethods
2+1

4
 3

 4

25/23
36/32

15/18
 20/24

S
ubject

T
 C

P
C

1.
P

harm
aceutical U

nit O
perations –I

4+1
4

-
-

2.
P

harm
aceutical O

rganic C
hem

istry – II
 4+1

4
 3

2

3.
P

harm
acognosy – I

4+1
4

 3
2

4.
P

hysical P
harm

acy – II
4+1

4
 3

2

5.
A

natom
y, P

hysiology –II &
 P

athophysiology
4+1

4
 3

2

25
 20

12
8

II Y
ear

I S
em

ester
C

O
U

R
S

E
 S

T
R

U
C

T
U

R
E

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y, H

Y
D

E
R

A
B

A
D

A
cad

em
ic R

eg
u

latio
n

s fo
r B

. P
h

arm
. (L

ateral E
n

try S
ch

em
e)

(E
ffective for the students getting adm

itted into II year from
 the A

cadem
ic Y

ear
2006-2007 and onw

ards)

1.
T

he S
tudents have to acquire 168 credits from

 II to IV
 year of B

.P
harm

.
P

rogram
m

e (R
egular) for the aw

ard of the degree.
2.

S
tudents, w

ho fail to fulfill the requirem
ent for the aw

ard of the degree in 6
consecutive academ

ic years from
 the year of adm

ission, shall forfeit their seat.
3.

T
he sam

e attendance regulations are to be adopted as that of B
. P

harm
. (R

egu-
lar).

4.
P

ro
m

o
tio

n
 R

u
le:

A
 student shall be prom

oted from
 third year to fourth year only if he fulfils the

academ
ic requirem

ents of 42 credits from
 the exam

inations.

a.
Tw

o regular and one supplem
entary exam

inations of II year I sem
ester.

b.
O

ne regular and one supplem
entary exam

inations of II year II sem
ester.

c.
O

ne regular exam
ination of III year I sem

ester.

5.
A

w
ard

 o
f C

lass:
A

fter a student has satisfied the requirem
ents prescribed for the com

pletion
of the program

m
e and is eligible for the aw

ard of B
. P

harm
 D

egree he shall
be placed in one of the follow

ing four classes:

(T
he m

arks in internal evaluation and end exam
ination shall be show

n separately
in the m

arks m
em

orandum
)

6.
A

ll other regulations as applicable for B
. P

harm
. F

our-year degree course
(R

egular) w
ill hold good for B

. P
harm

. (Lateral E
ntry S

chem
e)

First C
lass w

ith D
istinction

70%
 and above

First C
lass

B
elow

 70%
 but not less than 60%

S
econd C

lass
B

elow
 60%

 but not less than 50%

P
ass C

lass
B

elow
 50%

 but not less than 40%

From
 the aggregate

m
arks secured in 168

C
redits.

(i.e. II year to IV
 year)

*-*-*

v
1
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S
ubject

T
 C

P
C

1.
P

harm
aceutical U

nit O
perations- II

 4+1
4

3
 2

2.
P

harm
aceutical M

icrobiology and M
olecular B

iology
 4+1

4
3

 2

3.
P

harm
acognosy - II

4+1
4

3
 2

4.
E

nvironm
ental S

cience
 4+1

4
 -

-

5.
D

ispensing, H
osp. &

 C
om

m
unity P

harm
acy

4+1
4

3
 2

25
20

12
8

S
ubject

T
 C

P
C

1.
P

harm
aceutical B

iochem
istry

4+1
4

 3
 2

2.
P

harm
aceutical A

nalysis I
4+1

 4
 3

2

3.
P

harm
acology - I

4+1
4

 -
-

4.
P

harm
acognosy - III

 4+1
 4

 3
2

5.
P

harm
aceutical Technology –I

4+1
4

3
2

25
 20

12
8

III Y
ear

I S
em

ester
C

O
U

R
S

E
 S

T
R

U
C

T
U

R
E

II Y
ear

II S
em

ester
C

O
U

R
S

E
 S

T
R

U
C

T
U

R
E

S
u

b
ject

T
 C

P
C

1.
M

edicinal C
hem

istry – I
4+

1
4

3
 2

2.
F

orensic P
harm

acy
 4+

1
4

 -
 —

3.
P

harm
aceutical Technology-II

4+
1

4
3

 2

4.
P

harm
acology II

 4+
1

4
3

 2

5.
C

hem
istry of N

atural D
rugs

 4+
1

4
3

 2

25
20

12
8
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 Y
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I S
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C
O

U
R

S
E

 S
T

R
U

C
T

U
R

E
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W
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A
R
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A
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.

B
.P

H
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R
M

A
C
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III Y

ear
II S

em
ester

C
O

U
R

S
E

 S
T

R
U

C
T

U
R

E

JA
W

A
H

A
R
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R
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S
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b
ject

T
 C

P
C

1.
P

harm
aceutical B

iotechnology
4+1

4
3

 2

2.
B

iopharm
aceutics &

 P
harm

acokinetics
4+1

4
3

 2

3.
P

harm
acy A

dm
instration

3+1
3

 -
 -

4.
P

harm
acology III

3+1
3

3
 2

5.
M

edicinal C
hem

istry II
4+1

4
3

 2

6.
S

em
inar

 -
 -

-
2

23
18

12
10

2
3
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S
u

b
ject

T
 C

P
C

1.
D

osage F
orm

 D
esign

3+
1

3
3

2

2.
P

harm
aceutical A

nalysis II
3+

1
3

3
2

3.
M

edicinal C
hem

istry-III
3+

1
3

3
2

4.
P

harm
acognosy IV

3+
1

3
3

2

5.
C

linical P
harm

acy &
 T

herapeutics
4+

1
4

-
 -

6.
P

roject w
ork*

-
 -

-
 4

21
16

12
12

JA
W

A
H

A
R

LA
L N

E
H

R
U

 TE
C

H
N

O
LO

G
IC

A
L U

N
IV

E
R

S
ITY

H
Y

D
E

R
A

B
A

D
.

I Year B
.P

harm
acy

R
E

M
E

D
IA

L M
A

TH
E

M
A

TIC
S

U
N

IT I A
lgebra:

A
rith

m
e

tic 
P

ro
g

re
ssio

n
-G

e
o

m
e

tric 
P

ro
g

re
ssio

n
- 

P
e

rm
u

ta
tio

n
s 

&
com

binations-B
inom

ial theorem
-partialfractions-M

atrices-D
eterm

inants- A
pplication

of determ
inants to solve sim

ultaneous equations (C
ram

er’s R
ule).

U
N

IT II. Trigonom
etry:

Trigonom
etric ratios and the relations betw

een them
 S

in (A
+B

), C
os (A

+B
), Tan

(A
+B

) form
ulae only.  Trigonom

etric ratios of m
ultiple angles-H

eights and distances
(sim

ple 000 problem
s there on).

U
N

IT III.
C

o-ordinate G
eom

etry:  D
istances betw

een points-A
rea of a triangle, C

o-ordinates
of a point dividing a given segm

ent in a given ratio-locus-equation to a straight line
in different form

s-A
ngle betw

een straight lines-point of intersection.

U
N

IT IV. D
ifferential C

alculus:  C
ontinuity and lim

it:  D
ifferentiation, derivability and

derivative, R
.H

. derivatives and L.H
. derivatives, D

ifferentiation, G
eneral theorem

s
of derivation.

U
N

IT V.
D

erivatives of trigonom
etric functions (excluding inverse trigonom

etric and hyperbolic
functions).  Logarithm

ic differentiation.  P
artial differentiation m

axim
a and m

inim
a

(elem
entary).

U
N

IT V
I.

Integral C
alculus:  Integration of inverse process of differntiation, definite integrals,

integration by substitution, integration by parts, integration of algebraic function of
e x  evolution of area in sim

ple cases.

U
N

IT V
II.

D
ifferential equations:  F

orm
ation of a differential equation, order and degree,

derivation of a differential equation.

U
N

IT V
III.

Introduction to Laplace transform
s and their use.

TE
X

T B
O

O
K

S
1.

Interm
ediate first Year m

athem
atics and

2.
Interm

ediate S
econd year m

athem
atics., printed and published by Telugu

A
cadem

y, H
im

ayatnagar, H
yderabad

3.
P

harm
aceutical A

rithm
etic’s by M

ohd. A
li C

B
S

 publishers and distributor, N
ew

D
elhi.

4.
H

igher E
ngineering M

athem
atics by G

rew
al.

IV
 Y

ear
II S

em
ester

C
O

U
R

S
E

 S
T

R
U

C
T

U
R

E

JA
W

A
H

A
R

LA
L N

EH
R

U
 TEC

H
N

O
LO

G
IC

A
L U

N
IVER

SITY
H

Y
D

E
R

A
B

A
D

.

B
.P

H
A

R
M

A
C

Y

T
he candidates have to undergo Industrial Training for O

ne m
onth (200 H

ours
M

inim
um

) during 3rd year sum
m

er vacation

T
 – T

heory periods per w
eek

P
 – P

ractical P
eriods per w

eek
C

 – C
redits

E
nd exam

inations in theory subjects shall be for a duration of 3 H
ours w

ith 5
questions to be answ

ered out of 8 questions.
E

nd exam
inations in practical subjects shall be for 3 H

ours

4
5

S
uggested areas for project w

ork.

1)
Industrial P

harm
acy

2)
C

linical P
harm

acy/P
harm

acology

3)
P

harm
acognosy/M

edicinal C
hem

istry

4)
P

harm
aceutical A

nalysis/Q
uality assurance

5)
P

harm
aceutical M

arketing
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R
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.

I Y
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.P
h
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acy

R
E

M
E

D
IA

L
 B

IO
L

O
G

Y
 – 1

U
N

IT
 I.:

M
ethods of classification of plants.

P
lan

t cell: It’s detailed structure, m
itosis, m

eiosis different types of plant tis-
sues and their functions.

U
N

IT
 II.

S
im

ple and com
pound m

icroscopes used in biology; section cutting; staining
and m

ounting of sections.
M

orphology and histology of root, stem
, bark, w

ood, leaf, flow
er, fruit and seed.

M
odifications of root and stem

.

U
N

IT
 III.

G
eneral survey of anim

al kingdom
; structure and life history of parasites illus-

trated by am
oeba, E

ntam
oeba, Trypanosom

a, P
lasm

odium
, Taenia, A

scaris,
S

chistosom
a, O

xyuris and A
ncylostom

a.

U
N

IT
 IV.

G
eneral structure of life history of insects including their relation to m

edicinal
crops as illustrated by cockroach, m

osquito, housefly, m
ite and silkw

orm
.

T
E

X
T

 B
O

O
K

S
1.

Interm
ediate F

irst Y
ear and S

econd Year B
otany / Z

oology Text B
ooks

printed and published by Telugu A
cadem

y, H
im

ayatnagar, H
yderabad.

2.
A

.C
. D

utta:  Text B
ook of B

otany

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

I Y
ear B

.P
h

arm
acy

R
E

M
E

D
IA

L
 B

IO
L

O
G

Y
 – L

A
B

i)
C

are and uses of m
icroscope

ii)
G

ross identification of slides of structure and life cycle of plants/anim
als

m
entioned in theory.

iii)
M

orphology of plant parts indicated in theory.

iv)
P

reparation, m
icroscopic E

nd E
xam

ination of stem
, root and leaf of m

ono
and dicot leaves.

v)
S

tructure of hum
an parasites and insects m

entioned in the theory  w
ith

the help of specim
ens.

6
7
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W

A
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A
R

L
A

L
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E
H

R
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G
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A
L
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R
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.

I Y
ear B

.P
h

arm
acy

P
H

Y
S

IC
A

L
 P

H
A

R
M

A
C

Y
 – I

U
N

IT
 I

Interm
olecular forces and states of m

atter; binding forces betw
een m

olecules,
the states of m

atter, the G
aseous state, the liquid state, solids and the C

rystalline
state, P

hase equilibria and the phase rule.

U
N

IT
 II

T
herm

odynam
ics: T

he first law
 of therm

odynam
ics, T

herm
ochem

istry. T
he

second law
 of therm

odynam
ics.  T

he third law
 of therm

odynam
ics, F

ree energy
functions and applications.

U
N

IT
 III

P
hysical properties of D

rug M
olecules: D

ielectric constant, Induced polarization
D

ip
o

le
 m

o
m

e
n

t, R
e

fra
ctive

 In
d

e
x a

n
d

 M
o

la
r R

e
fra

ctio
n

, O
p

tica
l R

o
ta

to
ry

D
ispersion.

U
N

IT
 IV

S
olutions:  C

oncentration expressions, solutions of nonelectrolytes, ideal and
real solutions, colligative properties, m

olecular w
eight determ

inations. S
olutions

of E
lectrolytes:  P

roperties of solutions of electrolytes. T
he A

rrhenius theory of
electrolyte dissociation. T

he m
odern theory of strong electrolytes and other

coefficients for expressing colligative properties.

U
N

IT
 V

Ionic equilibria:  M
odern theories of acids, bases and salts, S

orensen’s pH
 scale,

specific concentration as a function of pH
, calculation of pH

, G
raphical solution

to pH
 problem

s, acidity constants.

U
N

IT
 V

I
B

uffers and buffered isotonic system
s:  T

he buffer equation, buffer capacity,
buffers in pharm

aceutical and biological system
s, buffered isotonic solutions,

m
ethods of adjusting tonicity and pH

.

U
N

IT
 V

II
E

lectrom
otive force and oxidation-R

eduction system
s: E

lectrochem
ical cells,

E
lectrom

etric determ
ination of pH

 and redox.

U
N

IT
 V

III
V

iscosity: V
iscosity, P

oisseulli’s form
ula for liquids.  E

xperim
ental determ

ination
of viscosity, O

stw
ald viscom

eter, com
parison of viscosities. S

urface tension:
D

efinition, D
eterm

ination of surface tension- significance in P
harm

acy.

T
E

X
T

 B
O

O
K

S
1.

B
entley and D

river’s Textbook of P
harm

aceutical C
hem

istry E
dited by

L. M
. A

therden. O
xford U

niversity P
ress, D

elhi.
2.

Inorganic M
edicinal &

 pharm
aceutical chem

istry; J.H
. B

lock, F.B
. R

oche,
T.O

. S
onie, C

.V
. W

ilson, V
arghese publishing house.

3.
Inorganic pharm

aceutical chem
istry; P. G

undu R
ao, V

allabh P
rakashan,

D
elhi.

4.
Textbook O

f P
hysical P

harm
aceutics B

y C
.V.S

. S
ubram

anyam
, P

ub B
y

V
allabh P

rakdhan, D
elhi 110 088

R
E

F
E

R
E

N
C

E
S

1.
P

harm
acopoeia ; (Indian B

ritish, U
S

 and E
uropean etc.)

2.
M

a
rtin

d
a

le
: T

h
e

 E
xtra

 P
h

a
rm

a
co

p
o

e
ia

; la
te

st e
d

itio
n

, th
e

 R
o

ya
l

P
harm

aceutical S
ociety.

3.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences.

4.
R

obin. J. H
aiw

an: H
and B

ook of P
harm

acy &
 H

ealth C
are E

D
, T

he P
harm

a
P

ress U
K

.
5.

P
hysical P

harm
acy by A

lfred M
artin.

8
9
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P
H

Y
S

IC
A

L
 P

H
A

R
M

A
C

Y
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A
B

I)
P

hycial P
roperties of Liquids

1.
P

ercent com
position – C

appillary F
low

 m
ethod

2.
P

ercent com
position – polarim

eter &
 refractom

eter

3.
M

olecular w
eight – Landsberger m

ethod.

4.
M

olecular w
eight – R

ast cam
phor m

ethod.

5.
D

issociation constant – D
istriubtion m

ethod.

6.
pH

 E
stim

ation – pH
 m

eter

7.
pH

 E
stim

ation – colourim
etric m

ethod.

8.
R

efrective index of liquids.

9.
P

henol w
ater system

 – C
S

T

10.
E

ffect of addition of S
alt/pH

/consolvent on the solubility

11.
H

eat of neutralization

12.
D

istribution co-efficient – B
enzoic acid

13.
S

urface tenstion – parachore

14.
P

hase diagram
- P

henol – W
ater, E

ffect of Im
purities.

15.
Ternary phase diagram

.

16.
C

loud point – nonionic surfactant-w
ater system

.

17.
S

urface and Interfacial tension using S
talagm

om
eter.

18.
V

iscosity – by O
stw

ald V
iscom

ete.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
YD

ER
A

B
A

D
.

I Year B
.Pharm

acy

PH
A

R
M

A
C

EU
TIC

A
L IN

O
R

G
A

N
IC

 A
N

D
 A

N
A

LYTIC
A

L C
H

EM
ISTR

Y – I
U

N
IT- I

(a)
Lim

it tests for A
rsenic, heavy m

etals, lead, iron, chloride and S
ulphate and

P
harm

acopoeial standards.
(b)

E
lectrolytes:  S

odium
, P

otassium
 and C

alcium
 replenishers.

S
odium

 and P
otassium

 R
eplenishers:  S

odium
 chloride, com

pound S
odium

 chloride
solution (R

inger solution), P
otassium

 chloride, O
R

S
.

C
alcium

 R
eplenishers: C

alcium
 chloride, C

alcium
 gluconate, D

ibasic calcium
phosphate.

U
N

IT - II
G

astro-intestinal agents:
(a)

A
cidifiers and A

ntacids:  IP
 m

onographs: D
ilute hydrochloric acid, sodium

 acid
phosphate, sodium

 bicarbonate, sodium
 citrate, P

otassium
 citrate, A

lum
inium

hydroxide gel, D
ried A

lum
inium

 hydroxide gel, M
agnesium

 oxide (M
agnesia),

M
agnesium

 hydroxide m
ixture, M

agnesium
 carbonate, M

agnesium
 trisilicate, C

alcium
carbonate.

(b)
A

dsorbents and related drugs: Light kaolin, H
eavy kaolin, and activated charcoal.

(c)
A

cid base R
egulators: S

odium
 bicarbonate, S

odium
 lactate, S

odium
 citrate/P

otassium
citrate, and S

odium
 acetate, A

m
m

onium
 chloride.

(d)
D

ialysis fluids:  H
aem

odialysis fluids and intraperitoneal dialysis fluids.
U

N
IT - III

1)
M

ineral N
utrients/S

upplem
ents

(a)
H

aem
atinics – Ferrous sulphate, Ferrous fum

arate, Ferrous gluconate, Ferric
am

m
onium

 citrate, iron and dextrose injection.
(b)

H
alogens: Iodine and Iodides and fluorides.

2)
P

harm
aceutical aids:

(a)
E

xcipients: D
icalcium

 phosphate, Tricalcium
 phosphate, M

agnesium
 stearate,

Talc and C
alcium

 carbonate (P
recipitated chalk).

(b)
S

uspending agents:B
entonite, C

olloidal silica, A
lum

inium
  stearate.

(c)
C

olorants:  Titanium
 oxide, Ferric oxide

U
N

IT- IV
(a)

E
xpectorants: A

m
m

onium
 chloride, P

otassium
 iodide.

(b)
E

m
etics: P

otassium
 antim

ony tartarate, C
opper sulphate, Zinc sulphate.

(c)
A

ntidotes:  S
odium

 thiosulphate, S
odium

 nitrite.
U

N
IT -VD

efinition, P
reparation, P

roperties, A
ssay m

ethods, Lim
its and U

ses of Topical agents:
1)

A
stringents:  Zinc sulphate, Zinc oxide, C

alcium
 hydroxide, C

opper sulphate, B
ism

uth
sub carbonate.

2)
Topical protectants:  Zinc oxide, C

alam
ine, Zinc stearate, Talc, Titanium

-dioxide, H
eavy

kaolin and Light kaolin (only uses).
3)

S
ilicone polym

ers: A
ctivated D

im
ethicone.

A
nti infectives: H

ydrogen peroxide solution, P
otassium

 perm
anganate, S

ilver nitrate
(S

ilver protein), Iodine, (solutions of Iodine, povidone iodine), B
oric acid, Zinc

undecylenate, M
ercury com

pounds (Yellow
 m

ercuric…
…

…
.

10
11
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U
N

IT- VI
D

efinition, P
reparation, P

roperties, A
ssay m

ethods, Lim
its and U

ses of
(a)

D
ental products:

1)
Fluorides: S

odium
 fluoride, S

odium
 m

onofluorophosphate and stannous fluoride.
2)

O
ral antiseptics and A

stringents: H
ydrogen peroxide, S

odium
 peroxide (B

P
),

M
agnesium

 peroxide, Zinc peroxide and M
outh w

ashes.
3)

D
entifrices: C

alcium
 carbonate, D

ibasic calcium
 phosphate, C

alcium
 phosphate,

S
odium

 m
etaphosphate and S

trontium
 chloride.

4)
C

em
ents &

 fillers : Zinc oxide (only uses).
(b)

O
ther M

edicinal agents:
1)

A
ntineoplastic agents: C

isplatin
2)

A
ntidepressants: Lithium

 carbonate
3)

D
iagnostic agent: B

arium
 sulphate.

4)
S

urgical aid: P
laster of P

aris.
U

N
IT-VII

a)
Theory of N

eutralization Titration:  A
cidim

etry, A
lkalim

etry, A
cid-base concept,

C
om

m
on ion effect and S

olubility product, pH
, B

uffers and indicators.
b)

G
eneral P

rinciples and theory of oxidation-reduction m
ethods, and precipitation

m
ethods. A

n account of the indicators used in these titrations.
A

pplication of the above m
ethods in the analysis of drugs, as under IP

 1996 including
the latest addendum

.
U

N
IT -VIII

a)
C

om
plexom

etric titration: Theory, types and application in pharm
aceutical analysis.

M
asking and dem

asking and their applications.
b)

N
on-aqueous Titration: Theory, types, solvents used and application in pharm

aceutical
analysis.

·
A

pplication of the above m
ethods in the analysis of drugs, as under IP

 1996 (including
the latest addenda).

c)
K

arl-Fisher m
ethod of estim

ation of w
ater and other m

ethods of m
oisture determ

ination
and P

icnom
etry.

TEXT B
O

O
K

S
1.

J.H
 B

lock, E
.R

oche, T.O
 soine and C

.O
. W

ilson, Inorganic M
edical and P

harm
aceutical

C
hem

istry Lea &
 Febiger P

hiladelphia PA
.

2.
A

.H
.B

eckett and J.B
.S

tenlake, practical P
harm

aceutical C
hem

istry, P
art-I. The A

thtone
press, U

niversity of London, London.
3.

P
harm

aceutical Inorganic C
hem

istry by  J.S
.Q

uadry.
4.

P
harm

aceutical inorganic chem
istry by M

oh. A
li, C

B
S

 printers and publishers N
ew

D
elhi.

R
EFER

EN
C

ES
1.

B
entley and D

river’s Textbook of P
harm

aceutical C
hem

istry E
dited by L.M

. A
therden,

O
xford U

niversity P
ress, D

elhi.
2.

T.R
.M

orrison and R
.N

.B
oyd, O

rganic C
hem

istry, pentice hall of India private lim
ited,

N
ew

 D
elhi.

3.
I.L. Finar Vol.I. The Fundam

entals principles of O
rganic C

hem
istry, E

LB
S

/Longm
an.

4.
A

dvanced P
harm

aceutical O
rganic chem

istry by B
all &

 B
all

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

I Y
ear B

.P
h

arm
acy

P
H

A
R

M
A

C
E

U
T

IC
A

L
 IN

O
R

G
A

N
IC

 A
N

D
 A

N
A

LY
T

IC
A

L
C

H
E

M
IS

T
R

Y
 – I   L

A
B

L
ist o

f exp
erim

en
ts:

A
)

L
im

it te
sts fo

r th
e

 fo
llo

w
in

g
 a

s p
e

r th
e

 p
ro

ce
d

u
re

 g
ive

n
 in

 In
d

ia
n

P
harm

acopoeia (1996 – including the latest addenda)

1)
C

hlorides

2)
S

ulphates

3)
H

eavy m
etals

4)
Iron

5)
A

rsenic (dem
onstration)

B
)

6)
B

alances and W
eighing; C

alibration of w
eights, P

ipette and B
urette.

7)
P

reparation and standardization of H
ydrochloric acid solution (0.1N

).

8)
P

reparation and standardization of P
otassium

 perm
anganate solution

(0.1N
 &

 0.1M
).

9)
P

re
p

a
ra

tio
n

 o
f a

 p
rim

a
ry sta

n
d

a
rd

 so
lu

tio
n

 o
f 0

.1
N

 P
o

ta
ssiu

m

hydrogen-phthalate.

10)
P

reparation and standardization of 0.1N
 E

D
TA

 solution.

11)
P

reparation and purification of B
oric acid.

12)
P

reparation and purification of S
odium

 citrate.

13)
P

reparation and purification of P
otash alum

.

14)
P

reparation and purification of M
agnesium

 stearate.

15)
A

ssay of sodium
 bicarbonate and assay of B

oric acid (N
eutralization).

16)
A

ssa
y o

f C
a

lciu
m

 g
lu

co
n

a
te

 (o
r) a

n
y ca

lciu
m

 co
m

p
o

u
n

d
s

(C
om

plexom
etry).

17)
 A

ssay of C
opper sulphate (R

edox titration).

18)
 A

ssay of S
odium

 acetate (N
on-aqueous titration).

19)
 A

ssay of F
errous sulphate (O

xidation-reduction / R
edox titration).

20)
E

xercises related to assay by G
ravim

etric m
ethod.

12
13
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R
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.

I Y
ear B

.P
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acy

 P
H

A
R

M
A

C
E

U
TIC

A
L O

R
G

A
N

IC
 C

H
E

M
IS

TR
Y

-I
U

N
IT – I

S
tructure and A

ctivity of O
rganic M

olecules: S
hapes of organic m

olecules, B
ond

lengths, B
ond angles and B

ond dissociation energies.  E
lectronic effects in organic

m
olecules: Inductive effect, E

lectrom
eric or M

esom
eric effect, H

yperconjugation,
concept of resonance; Types of organic reagents and reactions.

U
N

IT – II

A
 S

tudy of H
ydrocarbons:

A
liphatic/A

licyclic H
ydrocarbons: N

om
enclature, Isom

erism
 (C

hain, conform
ational

and geom
etrical) R

elative stabilities (H
eats of C

om
bustion and H

ydrogenation), R
ing

stabilities of cyclohexane, chair-boat conform
ation, B

ayer’s strain theory and S
achse-

M
ohr theory.  Free radical substitution reactions (H

alogenation) of A
lkanes, S

electivity
of H

alogen.

A
lkenes: E

lectrophilic addition reactions of alkenes, M
arkovnikov’s R

ule, K
harasch

effect, B
ayer’s O

xidation (C
is-H

ydroxylation, P
olym

erisation).

A
lkadienes: 1,4 addition reactions.

A
lkynes: A

cidity of 1-alkynes, Form
ation of m

etal acetylides.  S
tereo specific reduction

of alkynes.  A
ddition of hydrogen halide (H

C
l) addition of w

ater and keto-enol
Tautom

erism
.

U
N

IT – III

A
rom

atic H
ydrocarbons:

K
ekule’s structure of B

enzene, B
ond lengths, H

eats of hydrogenation and stability,
M

olecular orbital picture of B
enzene, A

rom
aticity, H

uckel’s rule, N
om

enclature of
B

enzene derivatives, characteristic reactions of B
enzene, theory of reactivity and

orientation in m
onosubstituted benzenes, B

irch reduction

P
olynuclear arom

atic hydrocarbons: N
om

enclature, structure and arom
atic character

of N
aphthalene and A

nthracene.  R
esonance structures, electron density and

reactivity.  E
lectrophilic substitution, O

xidation and reduction reactions.

U
N

IT – IV

H
alogen C

om
pounds-A

liphatic: N
om

enclature, tw
o m

ajor m
ethods of preparation,

characteristic nucleophilic substitution reactions, F
actors that play role in S

N
1 and

S
N

2, W
alden inversion, elim

ination reaction and S
aytzeff’s rule.

H
alogen C

om
pounds-A

rom
atic: N

om
enclature, Low

 reactivity of halo benzenes
tow

ards nucleophilic substitution, B
enzyne ion concept.

U
N

IT – V

A
lcohols: N

om
enclature, classification, tw

o im
portant m

ethods of preparation, physical
properties, H

ydrogen bonding, characteristic nucleophilic substitution reactions
(replacem

ent of -O
H

 by -C
l), elim

ination reactions, R
eim

er Tiem
ann reaction and

relative reactivities of 1 o, 2 o and 3 o alcohols, M
eerw

ein P
ondorff V

erley reduction

E
thers: N

om
enclature, W

illiam
son’s synthesis, A

ction of H
I on ethers (Z

iesel’s
M

ethod).

P
henols: N

om
enclature, tw

o im
portant m

ethods of preparation, physical properties,
acidity of phenols, stability of phenoxide ion, reactions of phenols, K

olbe-S
chm

idt
reaction stability of conjugated dienes, and F

ries rearrangem
ent.

U
N

IT – V
I

C
arbonyl C

om
pounds: N

om
enclature, tw

o im
portant m

ethods of preparation, polarity
of carbonyl group, relative reactivities of carbonyl com

pounds, nucleophilic addition
and addition-elim

ination reactions, oxidation-reduction reactions, aldol condensation,
C

annizzaro reaction, B
enzoin condensation, P

erkins reactions, R
eform

atsky reaction,
O

ppenauer oxidation.

U
N

IT – V
II

C
arboxylic acids and their derivatives:

C
arboxylic acids: N

om
enclature, Interm

olecular association, stability of carboxylate
anion, Tw

o im
portant m

ethods of preparation, D
ecarboxylation, functional groups

reactions, R
eduction of carboxylic acids.  A

 note on dicarboxylic acids.

A
cid derivatives: (A

cid chlorides, anhydrides, esters and am
ides).  N

om
enclature,

R
eactions like hydrolysis, R

eduction of esters and am
ides, H

ofm
ann’s degradation

of am
ides.  B

rief account of M
alonic and acetoacetic esters.  T

heir im
portance in

synthesis.

U
N

IT – V
III

N
itrogen C

om
pounds:

N
itro com

pounds: N
om

enclature, acidity of nitro com
pounds containing a

- hydrogens,
reductive reactions of arom

atic nitro com
pounds.

A
m

ines: N
om

enclature, B
asicity of am

ines, C
lassification, R

elative reactivity, H
insberg

m
ethod of separation, A

cylation reactions

D
iazotisation and R

eactions of D
iazonium

 salts.

N
itriles and Isonitriles : N

om
enclature, tw

o m
ethods of synthesis, reactivity and

functional reactions.

TE
X

T B
O

O
K

S

1.
T.R

.M
orrison and R

.N
.B

oyd, O
rganic C

hem
istry, pentice hall of India private

lim
ited, N

ew
 D

elhi.

2.
I.L. F

inar V
ol.I. T

he F
undam

entals principles of O
rganic C

hem
istry, E

LB
S

/
Longm

an.

3.
A

dvanced P
harm

aceutical O
rganic chem

istry by B
all &

 B
all

14
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W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

I Y
ear B

.P
h

arm
acy

P
H

A
R

M
A

C
E

U
T

IC
A

L
 O

R
G

A
N

IC
 C

H
E

M
IS

T
R

Y
-I L

A
B

Introduction to E
quipm

ent &
 G

lassw
are,

R
ecrystallization m

ethod, details of M
.P, B

.P
 and distillation

I.
P

reparation of organic com
pounds (each involving a specific organic reaction

covered in theory)

1.
N

-A
cetylation

:
P

reparation of A
cetanilide from

 A
niline

2.
O

-A
cetylation

P
reparation of A

spirin from
 S

alicylic acid

3.
N

uclear B
rom

ination
:

P
re

p
a

ra
tio

n
 o

f p
-B

ro
m

o
a

ce
ta

n
ilid

e
 fro

m

A
cetanilide

4.
H

ydrolysis
:

P
re

p
a

ra
tio

n
 o

f p
-B

ro
m

o
a

n
ilin

e
 fro

m
 p

-

B
rom

oacetanilide

5.
N

uclear N
itration

:
P

re
p

a
ra

tio
n

 o
f m

-D
in

itro
b

e
n

ze
n

e
 fro

m

nitrobenzene

6.
O

xidation
:

P
reparation of B

enzoic acid from
 B

enzyl

chloride

7.
E

sterification
:

P
re

p
a

ra
tio

n
 o

f n
-B

u
tyla

ce
ta

te
 fro

m
 n

-

B
utylalcohol

8.
E

therification
:

P
reparation of b

-N
aphthyl m

ethyl ether from

b
-N

aphthol

9.
a

-H
alogenation–cum

-
:

P
re

p
a

ra
tio

n
 o

f Io
d

o
fo

rm
 fro

m
 O

xid
a

tio
n

A
cetone

10.
E

xtensive N
uclear

:
P

re
p

a
ra

tio
n

 
o

f 
T

rib
ro

m
o

p
h

e
n

o
l 

o
r

B
rom

inationTribrom
oaniline from

 P
henol or

A
niline

II.
S

ystem
atic qualitative A

nalysis (Identification) of M
onofunctional O

rganic

C
om

pounds:

A
void w

ater-soluble com
pounds, and com

pounds containing m
ore than one

functional group; at least six individual com
pounds to be analyzed.
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A
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L
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E
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C
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L
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G
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A
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E

R
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H
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D
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R
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D
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ear B

.P
h

arm
acy

   A
N

A
TO

M
Y, P

H
Y

S
IO

L
O

G
Y

-I  &
 H

E
A

LT
H

 E
D

U
C

A
T

IO
N

 – I

U
N

IT
-I

S
cope of anatom

y and physiology and basic term
inology used in these  subjects.

S
tructure of cell, its com

ponents and their function. E
lem

entary tissues of the
hum

an body: E
pithelial, connective, m

uscular and  nervous  tissues, their sub-
types and characteristics.

U
N

IT
-II

S
keletal system

:  S
tructure, com

position and functions of skeleton   C
lassification

of joints, types of m
ovem

ents at joints, D
isorders of joints, types of m

ovem
ents

at joints, D
isorders of joints.

S
keletal m

uscles: T
heir gross anatom

y, physiology of m
uscle contraction,

physiological properties of skeletal m
uscles and their disorders.

U
N

IT
-III

H
aem

opoietic system
:  C

om
position and functions of blood and its elem

ents,
their disorders, blood groups and their significance, m

echanism
 of coagulation,

disorders of platelets and coagulation.

U
N

IT
-IV

Lym
ph and Lym

phatic S
ystem

: C
om

position, form
ation and ciruculation of lym

ph;
disorders of lym

ph and lym
phatic system

. B
asic physiology and functions of

spleen.

U
N

IT
-V

C
ardiovascular system

: B
asic anatom

y of the heart. P
hysiology of heart, blood

vessels and circulation. B
asic understanding of C

ardiac cycle, heart sounds
and electrocardiogram

. B
lood pressure and its regulation. B

rief  outline  of
cardiovascular disorders like hypertension, hypotension, atherosclerosis, angina,
m

yocardial infarction, congestive heart failure and cardiac arrhythm
ias.

U
N

IT
-V

I
D

igestive S
ystem

: G
ross anatom

y of the gastro-intestinal tract, functions of its
different parts including those of liver, pancreas and gall bladder, various
gastrointestinal secretions and their role in the absorption and digestion of food.

16
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U
N

IT
-V

II
R

espiratory S
ystem

: A
natom

y of respiratory organs. F
unctions of respiration,

m
echanism

 and regulation of respiration, respiratory volum
es and vital capacity.

U
N

IT
-V

III
H

E
A

LT
H

 E
D

U
C

A
T

IO
N

:
a)

C
oncepts of health &

 disease, disease causing agents and prevention of
disease.

b)
C

lassification of food requirem
ents, balanced diet, nutritional deficiency

disorders, their treatm
ent and prevention, specifications for drinking w

ater.
c)

D
em

ography and fam
ily planning:

D
em

ography cycle, fam
ily planning, various contraceptive m

ethods, M
edical

term
ination of pregnancy.

d)
B

rief outline of com
m

unicable diseases, their causative  agents,  m
odes

of transm
ission and prevention (C

hicken pox, m
easles, influenza,  diptheria

w
hooping cough, tuberculosis, poliom

yelitis, hepatitis, cholera, typhoid,
fo

o
d

 p
o

iso
n

in
g

, h
e

lm
e

n
th

ia
sis, m

a
la

ria
, fila

ria
sis, ra

b
ie

s, tra
ch

o
m

a
,

tetanus,leprosy, syphilis, gonnorrhoea, and A
ids).

e)
F

irst A
id:  E

m
ergency treatm

ent of shock, snake bites, burns, poisoning,
fractures and resuscitation m

ethods.

T
E

X
T

 B
O

O
K

S
1.

M
.P. R

ang, M
.N

.D
ale, J.M

 R
iter A

notam
y &

 P
hysiology.

2.
M

.J.M
ycek S

.B
 G

erther and M
M

P
E

R
,  Text B

ook of H
um

an A
natom

y by
R

oss &
 W

illson.
3.

H
um

an  P
hysiology by C

.C
.C

hatterjee
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R
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.P
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A
N

A
TO

M
Y, P

H
Y

S
IO

L
O

G
Y

-I  &
 H

E
A

LT
H

 E
D

U
C

A
T

IO
N

  L
A

B

1.
S

tudy of hum
an skeleton

2.
S

tudy of different system
s w

ith the help of charts and m
odels.

3.
M

icroscopic study of different tissues.

4.
E

stim
ation of haem

oglobin in blood, D
eterm

ination of bleeding tim
e, clotting

tim
e, R

.B
.C

. C
ount, T.L.C

., D
.L.C

. and E
.S

.R
.

5.
R

ecording of body tem
perature, pulse rate and blood pressure, basic

understanding of electrocardiogram
-P

Q
R

S
T

 w
aves and their significance.
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L
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L
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N

IV
E

R
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IT
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H
Y

D
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R
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B
A

D
.

I Y
ear B

.P
h

arm
acy

E
N

G
L

IS
H

 L
A

N
G

U
A

G
E

 C
O

M
M

U
N

IC
A

T
IO

N
 S

K
IL

L
S

 – I

U
N

IT
-I:

R
ole and im

portance of com
m

unication, V
erbal and non-verbal com

m
unication,

G
roup com

m
unication, effective com

m
unication, barriers to com

m
unication,

co
m

m
u

n
ica

tio
n

 m
e

d
ia

, p
a

rticip
a

tin
g

 in
 d

iscu
ssio

n
s, co

n
d

u
ct o

f se
m

in
a

rs,
conferences etc., m

aking presentations through collection, evaluation, organizing
the inform

ation, interacting w
ith learners and teachers, R

ole of w
it and hum

or in
com

m
unication.

U
N

IT
-II

S
poken english V

s W
ritten E

nglish, reading m
ethod, form

al /inform
al E

nglish
(one w

ay /tw
o w

ay); B
ritish/A

m
erican/Indian E

nglish; how
 to introduce one self

and others; how
 to tender apology; how

 to thank in different w
ays; greetings,

som
e polite expressions;

U
N

IT
 III.

A
greem

ent and disagreem
ents; how

 to use a dictionary; how
 to use a thesaurus;

vocabulary developm
ent; synonym

s and antonym
s; one w

ord substitutes;
com

prehension.

U
N

IT
- IV

C
om

m
unication through letters; official and personal letters; letters of com

plaint;
letters of enquiries; and responses; w

riting m
em

os, circulars and notices; w
hat

to avoid w
hile w

riting; paragraph w
riting;

U
N

IT
- V

S
cientific/technical report w

riting; drafting and delivering a speech, resum
e w

riting
and interview

 techniques.

U
N

IT
-V

I

G
ram

m
ar: S

equence of tenses, voice, articles, direct and indirect speech; degrees
of com

parison; com
m

on errors in E
nglish m

ade by Indian learners of E
nglish.

U
N

IT
- V

II

C
oncepts of learning and listening: types and m

ethods of learning and listening;
learning and listening of know

ledge, attitudes, skills, and practices.

U
N

IT
-V

III

T
he follow

ing four essays from
 “S

elections from
 M

odern E
nglish” prose E

dited
by H

aladhar P
anda are prescribed:

1.
O

u
r O

w
n

 C
ivilizatio

n
-

C
.E

.M
.Jo

ad

2.
A

n
d

rew
 C

arn
eg

ie
-

E
.H

 C
arter

3.
T

h
e S

ecret o
f w

o
rk

-
S

w
am

i V
ivekan

an
d

a

4.
T

h
e G

en
eratio

n
 G

ap
-

B
en

jam
in

 S
p

o
ck

T
E

X
T

 B
O

O
K

S

1.
“B

usiness C
orrespondence and R

eport W
riting”, R

.C
. S

harm
a and K

rishna
M

ohan, Tata M
c G

raw
 H

ill P
ublishers, N

ew
 D

elhi.

2.
“C

om
m

unicative E
nglish”, E

. S
uresh K

um
ar, R

aj K
am

al P
ublications,

H
yderabad.

3.
“S

elections of M
odern E

nglish P
rose”, E

d. B
y H

aladhar P
anda, P

ublished
by U

niversities P
ress (India) P

vt. Ltd., H
yderabad.
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.P
h

arm
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C
O
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E
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 A
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P
L

IC
A

T
IO

N
S

 A
N

D
 S

TA
T

IS
T

IC
A

L
 M

E
T

H
O

D
S

 – I
S

ectio
n

 - A
 : B

io
-statistics

U
N

IT
-I

D
ata collection and treatm

ent: S
ignificant digits and rounding of num

bers, data
collection, random

 and non-random
 sam

pling m
ethods, sam

ple size, data
organization, diagram

m
atic representation of data, bar, pie, 2-D

 and 3-D
diagram

s, standard deviation and standard error of m
eans, co-efficient of

variation, confidence (fiducial) lim
its, probability and events.

P
robability and D

istributions: B
ayer’s theorem

, probability theorem
, probability

distribution, elem
ents of binom

ial and poison distribution, norm
al distribution

curve and properties, kurtosis and skew
ness;

U
N

IT
-II

R
egression: C

orrelation and regression analysis, m
ethod of least squares, non

linear regression.

U
N

IT
-III

S
tatistical inference: C

om
m

on param
etric and non-param

etric tests em
ployed

in testing of significance in biological/pharm
aceutical experim

ents and elem
ents

of A
N

O
V

A
 (O

ne w
ay and tw

o w
ay).

U
N

IT
-IV

D
esign of experim

ents: B
asic concepts of C

R
D

, R
B

D
 and Latin square designs.

S
am

pling and Q
uality C

ontrol: C
oncept of R

andom
 sam

pling, statistical Q
C

charts. A
pplications of statistical concepts in pharm

aceutical sciences.

S
ectio

n
 - B

: C
o

m
p

u
ter A

p
p

licatio
n

s
U

N
IT

-I
C

oncept: H
istory of com

puters, sim
ple m

odel of com
puter and its w

orking parts
of the com

puter, C
P

U
, m

em
ory, input/output devices, com

puter languages and
their hierarchal m

achine language, assem
bly language, high level language

com
parision of high level and low

 level languages especially C
, C

++, P
A

S
C

A
L

etc.,
Introduction to m

icrocom
puters and concepts of operating system

s: E
lem

ents
of D

O
S

, U
N

IX
, etc., introduction of com

puter netw
orks.

U
N

IT
-II

D
atabase m

anagem
ent: S

pread sheets (like M
S

-E
X

C
E

L, A
C

C
E

S
S

), concepts
and objectives of database and database m

anagem
ent system

, advantages
and disadvantages of the database m

anagem
ent system

 and exam
ples of D

B
M

S
packages (like D

B
A

S
E

 III).
F

low
 chart and algorithm

 developm
ent: D

efinition and properties of the algorithm
,

F
low

 chart sym
bols and their uses, E

xam
ples of efficient algorithm

 and flow
-

chart, conversion of algorithm
/flow

-chart to high-level languages.

U
N

IT
-III

In
tro

d
u

ctio
n

 to
 co

m
p

u
te

r p
ro

g
ra

m
m

in
g

: C
 la

n
g

u
a

g
e

: C
o

n
sta

n
t a

n
d

 strin
g

variables, expressions, functions, structures, repetition statem
ents (loops), nested

loop, definite and indefinite loop and arrays. C
oncepts of files. S

equential files
and random

 access files, S
im

ple program
 w

riting for bio-statistical m
ethods.

U
N

IT
-IV

C
o

m
p

u
ter ap

p
licatio

n
s in pharm

aceutical and clinical studies.
C

om
puter validation – Introduction.

T
E

X
T

 B
O

O
K

S

1.
F

undam
entals of com

puters by P.K
. S

inha.

2.
Let U

s C
+

+
 by Y

ashvanth K
anetkar, B

P
B

 P
ublications N

ew
 D

elhi.

3.
W

orking In M
icrosoft O

ffice by R
on M

ansfiled.

4.
S

Q
L, P

L/S
Q

L T
he P

rogram
m

ing Language of oracle by Ivan B
ayross

R
E

F
E

R
E

N
C

E
S

1.
T

he A
rt O

f  C
om

puter P
rogram

m
ing by D

ona E
. K

nath, P
earson E

ducation
(S

ingapore) P
vt. Ltd D

elhi, 110 092.

2.
F

undam
entals O

f D
atabase S

ystem
, R

em
ez E

lm
asi, S

hankar. B
. N

avathe,
P

earson E
ducation (S

ingapore) P
vt. Ltd D

elhi, 110 092.

3.
C

ollins D
ictionary O

f C
om

puters  and IT
 by Ian S

inclair, H
arper C

ollins
P

ublishers G
lasgow

, U
K

.

4.
C

om
puter P

rogram
m

ing in C
 by Y. R

aja R
am

an.
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R
 A

P
P

L
IC

A
T

IO
N

S
 A

N
D

S
TA

T
IS

T
IC

A
L

 M
E

T
H

O
D

S
  - I   L

A
B

1.
S

olving biostatistics problem
s related to inference, sam

pling, graphical
representation of data etc., w

ith the help of calculators &
 softw

are program
s

like G
raph-pad.

2.
S

am
ple program

s in C
: P

rogram
 to calculate sim

ple and com
plex arithm

etic
expressions, program

 using structures, program
 using loops and nested

loops, program
 using functions and sim

ple program
s using arrays.

3.
O

perating system
s like W

IN
D

O
W

S
, U

N
IX

, etc.

S
oftw

are packages like M
S

-W
O

R
D

, E
X

C
E

L, A
C

C
E

S
S

, P
O

W
E

R
 P

O
IN

T.
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L
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G
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A
L
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IV
E

R
S

IT
Y

H
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D
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R
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D
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II Y
ear B

.P
h

arm
acy - I S

em
ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
 U

N
IT

 O
P

E
R

A
T

IO
N

S
- I

U
N

IT
-I

U
nit operations: Introduction, basic law

s. F
luid F

low
: Types of flow

, R
eynold’s

num
ber. V

iscosity, C
oncept of boundary layer, basic equations of fluid flow

, valves,
flow

 m
eters, m

anom
eters and m

easurem
ent of  flow

 and pressure.

U
N

IT
-II

M
aterial handling system

s:
   a. Liquid handling-D

ifferent types of pum
ps.

   b. G
as handling - V

arious types of fans, blow
ers and com

pressors.
   c. S

olid handling -bins, bunkers, conveyors, air transport.

U
N

IT
-III

F
iltration and C

entrifugation
T

heory of filtration, filter aids, filter m
edia, industrial filters including filter press,

rotary filter, edge filter, etc. F
actors affecting filtration, m

athem
atical problem

s
on         filtration, optim

um
-cleaning cycle in batch filters.

P
rinciples of centrifugation, industrial centrifugal filters, and centrifugal filters,

and centrifugal sedim
eters.

U
N

IT
-IV

C
rystalization

C
haracteristics of crystals like; purity, size, shape, geom

etry, habit, form
s, size

and factors affecting it. S
olubility curves and calculation of yields. M

aterial and
heat balances around S

w
enson W

alker C
rystallizer. S

upersaturation theory and
its lim

itations. N
ucleation m

echanism
s, C

rystal grow
th. S

tudy of various types
of crystallizers, tanks, agitated batch, S

ingle vacuum
, circulating m

agm
a and

crystal C
rystallizers. C

aking of crystals and its prevention. N
um

erical problem
s

on yields.

U
N

IT
-V

D
ehum

idification and H
um

idity control
B

asic concepts and definition, w
et bulb and adiabatic saturation tem

perature.
P

sychrom
etric chart and m

easurem
ent of hum

idity, application of hum
idity

m
easurem

ent in pharm
acy, equipm

ents for dehum
idification operations.

U
N

IT
-V

I
R

efrigeration and A
ir C

onditioning :
P

rinciples and applications of refrigeration and air conditioning.
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U
N

IT
-V

II
M

aterial of construction
G

eneral study of com
position, corrosion, resistance, properties and applications

of the m
aterials of construction w

ith special reference to stainless steel and
glass.

U
N

IT
-V

III
Industrial hazards and safety precautions
M

echanical, C
hem

ical, E
lectrical, fire and dust hazards. Industrial derm

atities,
accident records etc.

T
E

X
T

 B
O

O
K

S

1.
P

harm
aceutical E

ngineering by P
rof. K

. S
am

ba M
urthy

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences

3.
Introduction to C

hem
ical E

ngineering by B
adzer &

 B
anchoro.

R
E

F
E

R
E

N
C

E
S

1.
P

erry’s H
andbook of C

hem
ical E

ngineering.
2.

U
nit O

perations by M
c C

abe &
 S

m
ith.

3.
E

lem
ents O

f C
hem

ical E
ngineering by M

c C
abe &

 S
m

ith
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R
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E
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D
.

II Y
ear B

.P
h

arm
acy - I S

em
ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
 O

R
G

A
N

IC
 C

H
E

M
IS

T
R

Y
 - II

U
N

IT
 - I

A
 S

tudy of S
om

e S
im

ple H
eterocyclic S

ystem
s:

D
efinition, nom

enclature, structure, arom
aticity, reactivity, acidity-basicity and

characteristic reactions of the follow
ing heterocyclic com

pounds.
F

ive m
em

bered and six m
em

bered ring system
s w

ith one hetero atom
: F

uran,
P

yrrole, T
hiophene and P

yridine.

U
N

IT
 – II

F
ive m

em
bered and six m

em
bered ring system

s w
ith tw

o hetero atom
s: P

yrazole,
Im

idazole, O
xazole, Isoxazole, T

hiazole and a com
parative study of P

yrazine,
P

yrim
idine, P

yridazine

U
N

IT
 - III

S
tereo

ch
em

istry o
f C

arb
o

n
 co

m
p

o
u

n
d

s (w
ith

 o
n

ly o
n

e C
h

iral cen
tre):

O
p

tica
l ro

ta
tio

n
, p

la
n

e
 p

o
la

rize
d

 lig
h

t, o
p

tica
l a

ctivity, ch
ira

lity, N
o

ta
tio

n
s

(A
ssignm

ent of C
onfiguration), R

elative C
onfiguration (F

ischer D
, L configuration),

A
bsolute configuration, S

equence rules (w
ith exam

ples), E
nantiom

ers, M
eso

C
om

pounds, R
acem

ic M
ixture, R

esolution A
sym

m
tric S

ynthesis
S

tereochem
istry of A

lkenes – C
oncept of E

 &
 Z

 configurations.

U
N

IT
 - IV

C
arbohydrates: D

efinition, C
lassification, N

om
enclature, R

elative C
onfiguration

of som
e im

portant m
onosaccharides, S

tudy of glucose structure, M
utarotation,

R
ing structure, O

xidation-reduction reactions, O
sazone form

ation, A
ction of

B
arium

 hydroxide, E
pim

erization, Lobry de B
ruyn – van E

kenstein reaction,
S

tructure of the disaccharide sucrose, G
lycosidic linkage, N

on-reducing nature;
S

tructural com
ponents of starch and cellulose. A

 brief account on pharm
aceutical

im
portance of various carbohydrates.

U
N

IT
 - V

a)
A

m
ino acids: D

efinition, C
lassification, E

ssential am
ino acids, configuration,

three im
portant m

ethods of preparation of am
ino acids, physical properties.

Z
w

itter ionic nature, isoelectric point, peptide synthesis and im
portant

reactions of am
ino acids.
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b)
P

o
lyp

e
p

tid
e

s a
n

d
 p

ro
te

in
s: D

e
fin

itio
n

, C
la

ssifica
tio

n
 o

f p
ro

te
in

s,
D

enaturation, Isoelectric point, C
-term

inal and N
-term

inal concept, B
rief

account of prim
ary, secondary and tertiary structure.  A

 brief account of
the P

harm
aceutical im

portance of am
ino acids, polypeptides and proteins.

U
N

IT
 – V

I
a.

G
lycosides: D

efinition, and a
, b

 – glycosidic linkages, E
nzym

atic hydrolysis,
physiological im

portance.
b.

Lipids (oils and fats): D
efinition, fatty acids, characterization of lipids

(S
aponification value, A

cid value and Iodine value), H
ydrogenation and

R
ancidity of oils and fats.

U
N

IT
 - V

II
a)

P
urine derivatives (xanthine bases) : C

hem
ical structures of uric acid and

m
e

th
yla

te
d

 xa
n

th
in

e
s (ca

ffe
in

e
, th

e
o

p
h

yllin
e

 a
n

d
 th

e
o

b
ro

m
in

e
) o

f
physiological/pharm

aceutical significance.
b)

D
efinitions  of nucleic A

cids, nucleotides, nucleosides, A
 brief account on

structure of D
N

A
 &

 R
N

A
.

U
N

IT
 – V

III
a)

 A
 study of the m

echanism
 and application in synthesis of the follow

ing
nam

ed reactions:
A

.
B

eckm
ann rearrangem

ent
B

.
F

ries rearrangem
ent

C
.

P
hillips condensation reaction

D
.

M
annich reaction

E
.

M
ichael addition reaction

T
E

X
T

 B
O

O
K

S
1.

B
entley and D

river’s Textbook of P
harm

aceutical C
hem

istry, L.M
. A

therden
1983, O

xford U
niversity P

ress, D
elhi.

2.
O

rganic C
hem

istry, the fundam
entals and principles by I L F

inar.
3.

P
ractical O

rganic C
hem

istry by A
.I. V

ogal
4.

organic chem
istry by T

T
 M

orrison and R
. boyd, P

ub by P
rintice H

all of
India P

vt. N
ew

 D
elhi.

R
E

F
E

R
E

N
C

E
S

1.
P

harm
acopoeia; (Indian B

ritish, U
S

 and E
uropean etc,).

2.
O

rganic C
hem

istry by F
erguson.

3.
O

rganic C
hem

istry by C
ram

 &
 H

am
m

ond
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A
B

I.
S

yn
th

esis o
f so

m
e sim

p
le H

etero
cyclic C

o
m

p
o

u
n

d
s.

i)
2,5-D

im
ethylpyrrole from

 A
cetonylacetone.

ii)
2,5-D

im
ethylthiophene from

 A
cetonylacetone.

iii)
2,5-D

im
ethylfuran from

 A
cetonylacetone.

iv)
3,5-D

im
ethylpyrazole from

 A
cetylacetone.

v)
3,5-D

im
ethylisooxazole from

 A
cetylacetone.

vi)
4,5-D

iphenylim
idazole from

 B
enzil.

vii)
B

enzoxazole from
 o-A

m
inophenol.

viii)
2,5-D

ioxopiperazine from
 G

lycine.

ix)
O

xazolone from
 B

enzoylglycine.

II.
M

o
lecu

lar R
earran

g
em

en
ts an

d
 N

am
ed

 R
eactio

n
s

a)
B

enzim
idazole from

 o-phenylenediam
ine (P

hillip’s R
eaction).

b)
O

-hydroxyacetophenone from
 phenyl acetate (F

ries m
igration)

c)
B

enzanilide from
 benzophenone oxim

e (B
eckm

ann’s rearrangem
ent) (to

be avoided from
 E

nd E
xam

ination)

d)
P

reparation of 2-phenylindole from
 P

henylhydrazine by F
ischer’s m

ethod.

III.
S

ystem
atic A

n
alysis o

f O
rg

an
ic B

in
ary M

ixtu
res

a)
A

void the w
ater-soluble com

pounds

b)
A

void the binary m
ixtures having a risk of chem

ical interaction.

IV.
A

n
alysis o

f O
ils &

 F
ats

a)
D

eterm
ination of A

cid value of fixed oils.

b)
D

eterm
ination of S

aponification value of a fixed oil.

c)
D

eterm
ination of Iodine value of a fixed oil.

d)
D

eterm
ination of A

cetyl value of a fixed oil.
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II Y
ear B
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arm
acy - I S

em
ester

P
H

A
R

M
A

C
O

G
N

O
S

Y
 – I

U
N

IT
-I. D

efinition, history, scope and developm
ent of P

harm
acognosy.

U
N

IT
-II. B

rief introduction to natural sources of drugs w
ith exam

ples: P
lant S

ource,
A

nm
im

al S
ource, M

ineral S
ource, M

arine S
ource and m

icroorganism
s.

U
N

IT
-III. C

lassificaion of crude drugs: A
lphabetical, M

orpholoigcal, Taxonom
ical

and C
hem

ical classification m
ethods.

U
N

IT
-IV. C

ultivation of m
edicinal plants.

�
F

actors influencing cultivation of m
edicinal plants.

�
Types of soils and fertilizers of com

m
on use.

�
P

est m
anagem

ent and natural pest control agents.
�

P
lant horm

ones and their applications.
�

P
olyploidy, M

utation and hybridization w
ith reference to m

edicinal plants.
�

G
ood A

griculture P
ractices.

U
N

IT
-V.  S

trategies of obtaining im
proved cultivations of m

edicinal plants
U

N
IT

-V
I. C

ollection, processing, drying and storage of crude drugs
U

N
IT

-V
II. E

valuation of crude drugs.
A

dulteration of curde durgs and their detection by
i) O

rganoleptic
ii) M

icroscopic  iii) P
hysical   iv) C

hem
ical and B

iological m
ethods

of evaluation
U

N
IT

-V
III. S

ystem
atic P

harm
acognostic study of the folloiw

ng:
a)

C
arbohydrates and derived products: A

cacia, Tragacanth, A
gar, S

tarch, G
uar

gum
, P

ectin, Isabgol, H
oney.

b)
Lipids: C

astor  oil, cod liver oil, S
hark liver oil, Linseed oil, C

oca butter, K
okum

butter, B
ees w

ax, W
ool fat, H

yndocarpus oil, S
prem

aceti, Lard, O
liveoil

T
H

E
O

R
Y:

1.
P

harm
acongosy by Trease &

 E
vans, 12 th edition.

2.
Latest editions of I.P

 &
 B

.P.
3.

P
harm

acognosy by K
okate, P

urohit, G
okhale, N

irali P
rakashan.

4.
P

harm
acongoys by Tyles, B

rady, R
obert.

T
E

X
T

 B
O

O
K

S
1.

P
harm

acognosy by K
okate C

.K
 , P

urohit A
P

 &
 G

okhale S
.B

 (N
irali)

2.
P

harm
acognosy by Trease and E

vans, Latest E
dition.

3.
P

harm
acognosy by Tyler, B

rady &
 R

obert.
R

E
F

E
R

E
N

C
E

S
1.

C
ultivation &

 U
tilization of  M

edicinal P
lants by A

tal C
.R

 &
 K

apur B
.M

2.
Textbook of pharm

acy by W
allis, P

ub by C
B

S
 P

ublishers and distributors,
N

ew
 D

elhi.
3.

A
yurvedic P

harm
acopoeia of India, P

ub by G
ovt. O

f India

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - I S

em
ester

P
H

A
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M
A

C
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G
N

O
S

Y
 – I L

A
B

1
Identification of curde drugs listed in theory.

2.
C

hem
ical tests for im

portant drugs containing carbohydrates and lipids.

3.
P

reparation of H
erbarium

 beloning to different fam
ilies.

4.
C

ultivation of m
edicinal plants.

5.
D

eterm
ination of Leaf constants.
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P
H

Y
S

IC
A

L
 P

H
A

R
M

A
C

Y
-II

U
N

IT
-I. S

olubility and D
istribution P

henom
ena:- S

olvent-S
olute interaction,

solubility of gases in liquids, Liquids in liquids, solids in Liquids, D
istribution of

solutes in im
m

iscible solvents. Introduction to phenom
ena of diffusion: F

icks
first Law

 and S
econd Law

.

U
N

IT
-II  C

om
plexation: M

etal com
plexes, organic m

olecular com
plexes in

inclusion com
plex, m

ethods of analysis, com
plexation and drug action.

U
N

IT
-III K

inetics:- R
ates and orders of the reaction. Influence of tem

perature
and other factors on reaction rates. D

ecom
position and stabilization of m

edicinal
agents, kinetics in the solid state and accelerated stability analysis.

U
N

IT
-IV

 Interfacial P
henom

ena:  Liquid interfaces, m
easurem

ent of surface and
interfacial tensions, adsorption at liquid interfaces.  S

urface active agents,
system

s of H
ydrophilic Lipophillic classification.  A

dsorption at solid interfaces.
E

lectrical properties of interfaces.

U
N

IT-V
 M

icrom
eritics:- P

article size and size distribution, m
ethods for determ

ining
surface area, m

ethods for determ
ining practicle size, pore size, particle shape

and surface area, derived properties of pow
ders.

U
N

IT
-V

I R
heology:- N

ew
tonian system

, non-N
ew

tonian system
, thixotropy,

m
easurem

ent and applications in form
ulations.  D

eterm
ination of viscosity and

its applications. C
o

llo
id

s: Introduction, types of colloidal system
s, solubilization.

U
N

IT
-V

II C
o

a
rse

 D
isp

e
rsio

n
s:- S

u
sp

e
n

sio
n

s, E
m

u
lsio

n
s a

n
d

 S
e

m
iso

lid
s:

su
sp

e
n

sio
n

s, in
te

rfa
cia

l p
ro

p
e

rtie
s a

n
d

 su
sp

e
n

d
e

d
 p

a
rticle

s.  S
e

ttin
g

 in
suspensions.  F

orm
ulation of suspensions: E

m
ulsions- theories of em

ulsification,
physical stability of em

ulsions, preservation of em
ulsions, R

heological properties
of em

ulsions, suspensions and sem
isolids.

U
N

IT
-V

III   P
hysics of tablet m

aking:
C

om
pression and consolidation of pow

dered solids, E
ffect of applied forces,

deform
ation, com

pression, consolidation role of m
oisture, granulation, properties

of granules, com
pression and consolidation under high loads, effects of friction,

force distribution, decom
pression, com

paction profiles, energy involved in
com

paction, the instrum
entation m

achines.

T
E

X
T

 B
O

O
K

S
1.

P
hysical P

harm
acy by A

lfred M
artin.

2.
P

hysical P
harm

acy by C
V

S
 S

ubhram
anyam

.
3.

T
heory &

 practice of Industrial P
harm

acy by Lachm
an.
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A
C

Y
-II L

A
B

1.
D

eterm
ination of bulk density, true density and percentage porosity.

2.
E

ffect of particle size and effect of glidant on angle of repose.

3.
M

icroscopic size analysis.

4.
D

eterm
ination of C

M
C

 of a surfactant.

5.
A

dsorption Isotherm
.

6.
P

artition coefficient – E
ffect of A

dditives.

7.
D

eterm
ination of sedim

entation volum
e and degree of flocculation.

8.
D

eterm
ination of O

rder of reaction – F
irst order.

9.
S

econd order R
eaction.

10.
D

eterm
ination of S

preading C
oefficient.

11.
B

uffers (P
reparation and testing buffer capacity).

12.
E

ffect of co-solvent on solubility.

13.
E

ffect of tem
perature on solubility of solid in liquid.

14.
P

reparation of M
ultiple em

ulsion - D
em

onstration.

15.
P

reparation of M
icro em

ulsion - D
em

onstration.

16.
D

eterm
ination of Z

eta potential - D
em

onstration.
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N

A
TO

M
Y, P

H
Y

S
IO

L
O

G
Y

 – II &
 PA

T
H

O
P

H
Y

S
IO

L
O

G
Y

U
N

IT
-I N

ervo
u

s S
ystem

C
entral N

ervous S
ystem

: F
unctions of different parts of brain and spinal cord.

N
eurochem

ical transm
ission in the central nervous system

, reflex action,

electroencephalogram
, specialized functions of the brain.  C

ranial nerves and

their functions.

A
utonom

ic N
ervous S

ystem
: P

hysiology and functions of autonom
ic nervous

system
. M

echanism
 of neurohum

oral transm
ission in the A

.N
.S

.

U
N

IT
-II

U
rinary S

ystem
: V

arious parts, structures and functions of the kidney and urinary

tract. P
hysiology of urine form

ation and acid base balance, diseases of the urinary

system
.

U
N

IT
-III

R
eproductive S

ystem
s: M

ale and F
em

ale reproductive system
s and their

horm
ones, physiology of m

enstruation, coitus and fertilization. S
ex differentiation,

sperm
atogenesis &

 ogeneisis P
regnancy its m

aintenance and parturition.

U
N

IT
-IV

E
ndocrine S

ystem
: B

asic anatom
y and physiology of pituitary.thyroid, parathyroid,

adrenals, pancreas,testes and ovary, their horm
ones and functions.

U
N

IT
-V

S
ense organs: B

asic anatom
y and physiology of the eye (vision), ear (hearing)

taste buds, nose (sm
ell) and skin (superficial receptors).

P
ath

o
p

h
ysio

lo
g

y

U
N

IT
-V

I B
asic P

rinciples of C
ell Injury and A

daptation: C
auses of C

ellular injury,

pathogenesis, m
orphology of cell injury.  Intracellular alterations in lipids, proteins

and carbohydrates.  C
ellular adaptations, atrophy, hypertrophy.

U
N

IT
-V

II  B
asic M

echanism
 involved in the process of inflam

m
ation and repair:

A
lterations in vascular perm

eability and blood flow
.  M

igration of W
B

C
s, acute

and chronic inflam
m

ation, m
ediators of inflam

m
ation, brief outline of the process

of repair.

U
N

IT
-V

III P
athophysiology of com

m
on diseases: Like rheum

atiod  arthritis, gout,

epilepsy, psychosis, depression, m
ania, hypertension, angina, congestive heart

failure, atherosclerosis, m
yocardial intraction, diabetes, peptic ulcer, asthm

a,

ulcerative colitis, hepatic disorders, acute and chronic renal failure, tuberculosis,

urinary tract infections, S
exually transm

itted diseases, anem
ias and com

m
on

types of neoplasm
s.

T
E

X
T

 B
O

O
K

S

1.
Text B

ook of H
um

an A
natom

y by R
oss &

 W
illson.

2.
P

rinciples of anatom
y and physiology by R

oss &
 W

illson

3.
H

um
an P

hysiology by C
.C

.C
hatterjee. P

ub by M
edical allied agency, D

elhi,

India

R
E

F
E

R
E

N
C

E
S

1.
Textbook of m

edicinal physiology by A
.C

 G
uyton by W

.B
.P

rism
 books P

vt.

Ltd., D
elhi.

2.
B

asic P
athology by R

obbins S
L &

 K
um

ar

3.
M

.P. R
ang, M

.N
.D

ale, J.M
 R

iter A
notam

y &
 P

hysiology
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A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - I S

em
ester

A
N

ATO
M

Y, PH
YSIO

LO
G

Y – II &
 PATH

O
PH

YSIO
LO

G
Y – LA

B

1.
S

tudy of different system
s w

ith the help of charts and m
odels.

2.
M

icroscopic studies of different tissues.

3.
S

im
ple experim

ents involved in the analysis of norm
al and abnorm

al urine;
collection of specim

en, appearance, determ
ination of pH

, sugars, proteins,
urea and creatinine.

4.
P

hysiological experim
ents on nerve-m

uscle preparations.

5.
D

eterm
ination of vital capacity, experim

ents on spirom
etry.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
 U

N
IT

 O
P

E
R

A
T

IO
N

S
 – II

U
N

IT
-I

S
toichiom

etry:
U

nit processes m
aterial and energy balance, m

olecular units, m
ole fractions,

the substance, gas law
s, m

ole volum
e, prim

ary and secondary quantities,
equilibrium

 state, rate process, steady and unsteady states, dim
ensionless

equations, dim
ensionless form

ulae, dim
ensionless groups, different types of

graphic representation, m
athem

atical problem
s.

U
N

IT
-II

H
eat Transfer:

S
o

u
rce

 o
f h

e
a

t, h
e

a
t tra

n
sfe

r, ste
a

m
 a

n
d

 e
le

ctricity a
s h

e
a

tin
g

 m
e

d
ia

,
determ

ination of requirem
ent of am

ount of steam
/electrical energy, steam

pressure, B
oiler capacity, m

athem
atical problem

s on heat transfer.

U
N

IT
-III

E
vaporation:

B
asic concept of phase equilibria, factors affecting the evaporation, evaporators,

film
 evaporators, single effect and m

ultiple effect evaporators, M
athem

atical
problem

s on evaporation.

U
N

IT
-IV

D
istillation:

R
aoult’s law

, phase diagram
s, volatility, sim

ple steam
 and flash distillations,

principles of rectification, M
c C

abe T
hiele m

ethod for calculations of num
ber of

theoretical plates, A
zeotropic and extractive distillation.  M

athem
atical problem

s
on distillation.

U
N

IT
-V

D
rying:

M
oisture content and m

echanism
 of drying, rate of drying and tim

e of drying
calculations, classification and types of dryers, dryers used in pharm

aceutical
industries and special drying m

ethods, m
athem

atical problem
s on drying.
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U
N

IT
-V

I
S

ize R
eduction and size separation:

D
efinition, objectives of size reduction, factors affecting size reduction, law

s
governing energy and pow

er requirem
ents of a m

ill, types of m
ills including ball

m
ill, ham

m
er m

ill, fluid energy m
ill etc.

U
N

IT
-V

II
M

ixin
g

: T
h

e
o

ry o
f m

ixin
g

, so
lid

-so
lid

, so
lid

-liq
u

id
 a

n
d

 liq
u

id
-liq

u
id

 m
ixin

g
equipm

ent.

U
N

IT
-V

III
A

utom
ated process control system

s:
P

rocess variables, tem
perature, pressure, flow

 level and vacuum
 and their

m
easurem

ents.  E
lem

ents of autom
atic process control and introduction to

autom
atic process control system

s.  E
lem

ents of com
puter aided m

anufacturing
(C

A
M

). R
eactors and fundam

entals of reactors design for chem
ical reactions.

T
E

X
T

 B
O

O
K

S
1.

P
harm

aceutical E
ngineering by C

V
S

 S
ubhram

anyam
.

2.
P

harm
aceutical E

ngineering by S
am

ba M
urthy.

3.
P

erry’s H
andbook of C

hem
ical E

ngineering.
4.

Introduction to C
hem

ical E
ngineering by B

adzer &
 B

anchoro.
5.

U
nit O

perations by M
c C

abe &
 S

m
idth.

R
E

F
E

R
E

N
C

E
S

1.
U

nit O
perations To C

hem
ical E

ngineering by W
.I. M

acebe and J. C
. S

m
ith

M
acro H

ill Int. B
ook C

o., London.
2.

T
he T

heory A
nd P

ractice O
f Industrial P

harm
acy by L. Lachm

an, H
.

Lieberm
an &

 J. L K
aniz Lee &

 F
ebiger P

hiladelphia, U
S

A

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
  U

N
IT

 O
P

E
R

A
T

IO
N

S
 II – L

A
B

1.
M

easurem
ent of flow

 of fluids and their pressure, determ
ination of reynold’s

num
ber and calculation of frictional losses.

2.
E

valuation of filter m
edia, determ

ination of rate filtration and study of factors

affecting filtration including filter aids.

3.
E

xperim
ents to dem

onstrate applications of centrifugation.

4.
D

eterm
ination of H

um
idity-use of D

ry B
ulb and W

et B
ulb therm

om
eters

and P
sychom

etric charts.

5
D

eterm
ination of overall H

eat Transfer C
oefficient.

6.
D

eterm
ination of rate of evaporation.

7.
E

xperim
ents based on steam

.  E
xtractive and A

zeotropic distillations.

8.
D

eterm
ination of rate of drying, free m

oisture content and bound m
oisture

content.

9.
E

xperim
ents to illustrate the influence of various param

eters on the tim
e of

drying.

10.
E

xperim
ents to illustrate principles of size reduction, Law

s governing energy

and pow
er requirem

ents of a size reduction.

11.
E

xp
e

rim
e

n
ts to

 illu
stra

te
 so

lid
-so

lid
 m

ixin
g

, d
e

te
rm

in
a

tio
n

 o
f m

ixin
g

efficiency using different types of m
ixers
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L
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R
S
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H
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D
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R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

PH
A

R
M

A
C

EU
TIC

A
L M

IC
R

O
B

IO
LO

G
Y A

N
D

 M
O

LEC
U

LA
R

 B
IO

LO
G

Y

U
N

IT
 – I

S
tudy of m

orphology, broad classification of bacteria, yeasts, actinom
ycetes,

protozoa, fungi and viruses.

Types and preparation of m
edia for bacterial, fungal and actinom

ycete cultures.

T
heory of staining, sim

ple, G
ram

‘s, acid fast, negative, flagella and spore staining
m

ethods.

D
ifferent m

ethods of isolation and preservation of m
icrobial cultures.

U
N

IT
 - II

S
tudy of bacterial grow

th.  E
ffect of U

V
 light, ultrasonic w

aves, tem
perature, pH

,
osm

otic pressure, salt concentration and m
etal ions.  A

n outline of theories of
antim

icrobial action of drugs and chem
icals.

U
N

IT
 - III

Introduction to m
icrobiology of air, w

ater and m
ilk.  M

ethods of quantitative
evaluation of m

icrobial contam
ination.

M
icrobial lim

it tests official in I.P.

U
N

IT
 - IV

G
enetic recom

bination- bacterial conjugation, transform
ation and transduction.

M
utation, M

utagens, M
echanism

 of m
utation, types of m

utations, isolation of
nutritional and antibiotic resistant m

utants.

U
N

IT
 - V

S
tudy of sterilization by m

oist heat and dry heat, construction and operation of
a

u
to

cla
ve

, ste
riliza

tio
n

 b
y filtra

tio
n

, ste
riliza

tio
n

 b
y ra

d
ia

tio
n

 a
n

d
 g

a
se

s.
S

terilization m
onitors.

C
oncept of asepsis.  M

aintenance of aseptic conditions.

D
ynam

ics of disinfection, m
erits and dem

erits of different disinfectants, com
m

only
used disinfectants, their m

echanism
 of action.  E

valuation of disinfectants.

U
N

IT
 - V

I
S

tu
d

y o
f e

tio
lo

g
y, d

ia
g

n
o

sis, so
u

rce
s o

f in
fe

ctio
n

, m
o

d
e

 o
f tra

n
sm

issio
n

,
im

m
unization m

ethods, prevention and control of the follow
ing diseases.

B
acillary dysentery, diphtheria, tuberculosis, leprosy, cholera, typhoid, syphilis,

gonerrhoea, tetanus, food poisoning, am
oebiasis, infective hepatitis.

U
N

IT
 V

II
S

tructure of D
N

A
 and. R

eplication of D
N

A
, Transcription and Translation.

U
N

IT
 V

III
C

ontrol of G
ene expression in P

rokaryotes and m
utagenesis.

T
E

X
T

 B
O

O
K

S
1.

Text B
ook of M

icrobiology V
olum

-I &
 II by P

elczar and R
eid.

2.
Text B

ook of M
icrobiology by A

nantha N
arayan and Jayram

 P
anikar, O

rient
Longm

an, D
elhi, H

yderabad

R
E

F
E

R
E

N
C

E
S

1.
Industrial M

icrobiology by P
rescott D

unn.
2.

P
harm

aceutical M
icrobiology by R

ugu &
 R

ussel
3.

In
d

u
stria

l M
icro

b
io

lo
g

y, L
.E

. C
a

sid
a

 Jr. W
ile

y, E
a

ste
rn

  B
o

o
ks L

td
,

H
yderabad

40
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R
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H
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 U
N
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E

R
S

IT
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H
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D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

PH
A

R
M

A
C

EU
TIC

A
L M

IC
R

O
B

IO
LO

G
Y &

 M
O

LEC
U

LA
R

 B
IO

LO
G

Y – LA
B

1)
Introduction to equipm

ent and glassw
are used in M

icrobiology Laboratory.

2)
S

im
ple S

taining

3)
G

ram
 S

taining

4)
N

egative S
taining

5)
A

cid fast S
taining

6)
A

septic Transfer

7)
E

num
eration of B

acteria by P
our P

late Technique.

8)
E

num
eration of B

acteria by D
irect M

icroscopic C
ount

9)
Isolation of pure C

ultures by S
treak P

late M
ethod

10)
O

ligodynam
ic A

ction of H
eavy M

etals

11)
O

bservation of C
olony C

haracteristics

12)
M

icrobiology of A
ir-S

ettling P
late Technique

13)
M

icrobiology of W
ater – P

resum
ptive, C

onfirm
ed &

 C
om

pleted tests

14)
B

iochem
ical R

eactions:

i)
Indole test

ii)
M

ethyl R
ed Test

iii)
V

oges P
roskauer Test

iv)
C

itrate U
tilization Test

v)
S

tarch H
ydrolysis Test

vi)
G

elatin Liquification Test

vii)
F

erm
entation of C

arbohydrates

viii)
H

2 S
 P

roduction Test

15)
M

orphology of M
olds

16)
M

orphology of Y
easts

17)
M

icrobial Lim
it Tests – V

iable C
ount

18)
M

icrobial Lim
it Tests for E

. coli, P
roteus, P

seudom
onas, etc.
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W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

P
H

A
R

M
A

C
O

G
N

O
S

Y
 – II

U
N

IT
 I:

R
ole of m

edicinal &
 arom

atic plants in national econom
y

U
N

IT
 II:

D
efinition, general test and detailed pharm

acognostic study of the folloiw
ng

groups of drugs containing.
a)

S
ap

o
n

in
s G

lyco
sid

e: G
lycyrrhiza, G

inseng, D
iscorea, S

araparilla &
S

enega.
b

)
C

ard
io

active G
lyco

sid
es: D

igitalis, S
quill, S

trophanthus, T
hevetia.

U
N

IT
 III:

A
nthraquinone G

lycosides: A
loe, S

enna, R
hubarb &

 C
ascara.

a)
B

itter G
lyco

sid
es: P

soralea, A
m

m
i, G

entian, S
affron, C

hirata.
U

N
IT

 IV
:

V
olatile O

ils: D
efinition, C

lassfication and S
tudy of V

olatile O
il of M

entha,
C

o
ria

n
d

e
r, C

in
n

a
m

o
n

, C
a

ssia
, L

e
m

o
n

 O
il, N

u
tu

m
u

g
, E

u
ca

lyp
tu

s, G
in

g
e

r,
C

ardm
om

, Tulsi,
U

N
IT

 V
:

Lem
on P

eel, O
range P

eel, Lem
on grass, C

itronella, C
araw

ay, P
alm

rosa,
G

lutheria,  S
andal W

ood, C
um

in, D
ill, C

love, F
ennel, G

eranium
 oil, B

lack pepper
U

N
IT

 V
I:

S
tudy of tannins &

 tannin containing drugs like G
am

bir, B
lack catechu, G

all,
M

yroblan &
 A

rjun.
U

N
IT

 V
II :

D
efinination &

 study of drugs contining resin &
 resin com

binations: B
enzoin,

A
safoetida, B

alsam
 of  Tolu, P

eru, M
yrrh,

U
N

IT
 V

III:
C

apsicum
, Turm

eric, C
olophony, P

odophyllum
.

T
E

X
T

 B
O

O
K

S
1.

T
he P

harm
acognosy by K

okate C
.K

 , P
urohit A

P
 &

 G
okhale S

.B
 (N

irali)
2.

P
harm

acognosy by Trease and E
vans, Latest E

dition.
3.

P
harm

acognosy by Tyler, B
rady &

 R
obert.

R
E

F
E

R
E

N
C

E
S

1.
C

ultivation &
 U

tilization of  M
edicinal P

lants by A
tal C

.R
 &

 K
apur B

.M
2.

Textbook of pharm
acognacy by W

allis, P
ub by C

B
S

 P
ublishers and

distributors, N
ew

 D
elhi.

3.
A

yurvedic P
harm

acopoeia of India, P
ub by G

ovt. O
f India

4.
H

erbal D
rug Industry E

astern P
ublishers., N

ew
 D

elhi.
5.

Tissue C
ulture A

nd P
lant S

cience by S
treet.

6.
A

n Introduction To P
lant T

issue C
ulture by M

. K
. R

azdan, O
xford &

 IB
H

P
ublishing C

o., N
ew

 D
elhi
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D
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II Y
ear B

.P
h

arm
acy - II S

em
ester

P
H

A
R

M
A

C
O

G
N

O
S

Y
  II  - L

A
B

1.
Identification of drugs m

entioned in the theory.

2.
M

icroscopic studies of som
e volatile oil continaing crude drugs &

 their

pow
ders.

3.
M

icroscopic study of som
e im

portant glycosides contining curde drugs and

study of pow
dered drugs.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

II Y
ear B

.P
h

arm
acy - II S

em
ester

E
N

V
IR

O
N

M
E

N
TA

L
 S

C
IE

N
C

E
U

N
IT

-I:
T

he M
ultidisciplinary nature of environm

ental studies:
D

efinition, scope and im
portance.

U
N

IT
-II:

N
atural R

esources:
a)

F
orest resources: U

se and over-exploitation, deforestation, case studies.
Tim

ber extraction, m
ining, dam

s and their effects on forests and tribal
people.

b)
W

ater resources: U
se and over-utilization of surface and ground w

ater,
floods, drought, conflicts over w

ater, dam
s-benefits and problem

s.
c)

M
ineral resources: U

se and exploitation, environm
ental effects of extracting

and using m
ineral resources, case studies.

d)
F

ood resources: W
orld food problem

s, changes caused by agriculture and
overgrazing, effects of m

odern agriculture, fertilizer-pesticide problem
s,

w
ater logging, salinity, case  studies

e)
E

nergy resources: G
row

ing energy needs, renew
able and non-renew

able
energy sources use of alternate energy sources, case studies.
Land resources: Land as a resource, land degradation, m

an induced
landslides, soil erosion and desertification.

U
N

IT
-III:

C
onservation of natural resources: R

ole of an individual in conservation of natural
resources.
E

quitable use of resources for sustainable lifestyles.

U
N

IT
-IV

:
E

cosystem
s: C

oncept of an ecosystem
. S

tructure and function of an ecosystem
.

P
roducers,

C
onsum

ers and decom
posers. E

nergy flow
 in the ecosystem

. E
cological

succession. F
ood chains, food w

ebs and ecological pyram
ids. Introduction, types,

characteristic features, structure and function of the follow
ing ecosystem

:
a) F

orest ecosystem
 b) G

rassland ecosystem
, c) D

esert ecosystem
, d) A

quatic
ecosystem

s (ponds, stream
s, lakes, rivers, oceans, estuaries)

U
N

IT
-V

:
B

iodiversity and its conservation: Introduction- D
efinition: genetic species and

ecosystem
 diversity.

B
iogeographically, classification of India. V

alue of biodiversity: consum
ptive use,

productive use, and social, ethical, aesthetic and option values, B
iodiversity at

global, N
ational and local levels. India as a m

ega-diversity nation. H
ot spots of
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biodiversity. T
hreats to biodiversity: habitat loss, poaching of w

ildlife, m
an-w

ildlife
conflicts. E

ndangered and endem
ic species of India. C

onservation of biodiversity:
In-situ conservation of biodiversity
U

N
IT

-V
I :

E
nvironm

ental P
ollution: D

efinition, causes, effects and control m
easures of:

a) A
ir pollution, b) W

ater pollution, c) S
oil pollution, d) M

arine pollution, e) N
oise

pollution, f) T
herm

al pollution and g) N
uclear hazards. S

olid w
aste M

anagem
ent:

C
auses, effects and control m

easures of urban and industrial w
astes. R

ole of
a

n
 in

d
ivid

u
a

l in
 p

re
ve

n
tio

n
 o

f p
o

llu
tio

n
. P

o
llu

tio
n

 ca
se

 stu
d

ie
s. D

isa
ste

r
m

anagem
ent: floods, earthquake, cyclone and landslides.

U
N

IT
-V

II:
S

o
cia

l Issu
e

s a
n

d
 th

e
 E

n
viro

n
m

e
n

t: F
ro

m
 u

n
su

sta
in

a
b

le
 to

 su
sta

in
a

b
le

developm
ent. U

rban problem
s related to energy. W

ater conservation, rain w
ater

harvesting, w
atershed m

anagem
ent R

esettlem
ent and rehabilitation of people;

its problem
s and concerns. C

ase studies. E
nvironm

ental ethics: Issues and
possible solutions. C

lim
ate change, global w

arm
ing, acid rain, ozone layer

depletion, nuclear A
ccidents and holocaust.

C
ase studies: W

asteland reclam
ation. C

onsum
erism

 and w
aste products.

U
n

it V
III:

E
nvironm

ent protection A
ct. T

he A
ir (prevention and C

ontrol of pollution) A
ct

1981. T
he W

ater (prevention and control of pollution) A
ct 1974, T

he W
ildlife

protection A
ct 1972, and T

he F
orest conservation A

ct 1980, Issues involved in
enforcem

ent of environm
ental legislation. P

ublic aw
areness.

H
um

an population and the E
nvironm

ent
P

opulation grow
th, variation am

ong nations. P
opulation explosion – F

am
ily

w
elfare program

m
e. E

nvironm
ent and hum

an health, H
um

an R
ights. V

alue
E

ducation. H
IV

 / A
ID

S
, W

om
en and child w

elfare, R
ole of Inform

ation Technology
in E

nvironm
ent and hum

an health. C
ase studies.

T
E

X
T

 B
O

O
K

S
1.

Introduction to E
nvironm

ental S
ciences by Y.A

njaneyulu, B
S

 P
ublications

H
yderabad.

2.
P

rinciples of E
nvironm

ental S
tudies  by C

. M
anohar C

hary, P
 Jayram

 R
eddy.

P
harm

a book syndicate

R
E

F
E

R
E

N
C

E
S

1.
A

ir p
o

llu
tio

n
 a

n
d

 co
n

tro
l te

ch
n

o
lo

g
ie

s B
y Y. A

n
ja

n
e

yu
lu

, P
u

b
l a

llie
d

P
ublishers, H

yderabad.
2.

E
nvironm

ental Im
pact A

ssessm
ent M

ethodologies, by Y. A
njaneyulu, B

.S
.

P
ublication, H

yderabad
3.

E
nvironm

ental E
ncyclopedia by W

. P. C
ooper&

 et, Jaico P
ublishing H

ouse
M

um
bai.

4.
E

nvironm
ental B

iology by K
. C

. A
garw

al N
idi P

ublishers Ltd, B
ikaner.

5.
B

asic C
oncepts of E

nvironm
ental C

hem
istry by C

onnar, Lew
is P

ublications.
6.

E
nvironm

ental P
rotection and law

s, H
im

alaya P
ubl H

ouse, N
ew

 D
elhi.
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II Y
ear B

.P
h

arm
acy - II S
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ester

D
IS

P
E

N
S

IN
G

, H
O

S
P

ITA
L

 &
 C

O
M

M
U

N
IT

Y
 P

H
A

R
M

A
C

Y
U

N
IT

-I
D

ispensing P
harm

acy:- P
rinciples of dispensing, form

 of prescription, handling
of prescription , source  of errors for prescription, care required in dispensing
procedures including labeling of dispensed products.  G

eneral dispensing
procedure- posology-calculations of doses.

U
N

IT
-II

P
rinciples involved and procedures adopted in dispensing of the follow

ing classes
of preparations.
(i) M

ixtures    ii) solutions   iii) em
ulsions  iv) pow

ders v) Lotions &
 Linim

ents vi)
ointm

ents and D
efinition  of the follow

ing preparations like cream
s, capsules,

pastes, jellies, suppositories, ophthalm
ics, lozenges, pills, inhalations, paints,

sprays, tablet triturates etc.

U
N

IT
-III

In com
patibilities: P

hysical, chem
ical and therapeutic incom

patibilities – m
ethods

of over com
ing and handling of incom

patible prescriptions.

U
N

IT
-IV

C
om

m
unity pharm

acy: O
rganization and structure of retail and w

hole sale drugs
store-types of drug store and design, legal requirem

ents for establishm
ent

m
aintenance of drug store dispensing of proprietary products, m

aintenance of
records of retail and w

hole sale, patient counseling, role of pharm
acist in

com
m

unity health care and education.

U
N

IT
-V

H
ospital P

harm
acy: organization and structure, organization of a hospital and

hospital pharm
acy, responsibilities of a hospital pharm

acist, pharm
acy and

th
e

ra
p

e
u

tic co
m

m
itte

e
, B

u
d

g
e

t p
re

p
a

ra
tio

n
 a

n
d

 im
p

le
m

e
n

ta
tio

n
 H

o
sp

ita
l

form
ulary, organization of drug store, purchase and inventory control.

U
N

IT
-V

I
T

he pharm
acy procedural m

anual, D
rug distribution, dispensing to out-patients,

in
-p

a
tie

n
ts a

n
d

 a
m

b
u

la
to

ry p
a

tie
n

t-d
isp

e
n

sin
g

 o
f a

n
cilla

ry a
n

d
 co

n
tro

lle
d

substances,  P
rocurem

ent and distribution of alcohol.

46
47



2005-2006
2005-2006

27

U
N

IT
-V

II
M

anufacturing of bulk and starile supplies, quality control in H
ospital pharm

acy,
D

rug charges in H
ospitals, D

rug inform
ation center – professional practices.

U
N

IT
-V

III
 R

ecords and R
eports: P

rescription filling, drug profile, patient m
edication profile,

cases on drug interaction and adverse reactions, idiosyncratic cases etc.

T
E

X
T

 B
O

O
K

S
1.

Tutorial P
harm

acy by C
ooper &

 G
unn, C

B
S

, P
ubl. and D

istributors N
ew

D
elhi.

2.
H

ealth E
ducation and C

om
m

unity P
harm

acy by G
upta A

K
, C

B
S

, P
ubl.

and D
istributors N

ew
 D

elhi.
3.

H
ospital P

harm
acy by JS

 Q
uadry

R
E

F
E

R
E

N
C

E
S

1.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences.

2.
B

entley’s Text B
ook of P

harm
aceutics by R

aw
lkins, E

lbs publ.
3.

H
ealth E

ducation and C
om

m
unity P

harm
acy by N

K
 Jain, C

B
S

, P
ubl. and

D
istributors N

ew
 D

elhi.
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L
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O
M

M
U

N
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Y
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H
A

R
M

A
C

Y
 – L

A
B

1.
D

ispensing of prescriptions falling under the categories; M
ixtures, solutions,

e
m

u
lsio

n
s, cre

a
m

s, o
in

tm
e

n
ts, p

o
w

d
e

rs, su
p

p
o

sito
rie

s, o
p

th
a

lm
ics,

capsules, pastes, jellies, pastilles, lozenges, pills, tablet triturates, lotions,

linim
ents, inhalations, paints. etc.

2.
Id

e
n

tifica
tio

n
 o

f va
rio

u
s typ

e
s o

f in
co

m
p

a
ta

b
ilitie

s in
 a

 p
re

scrip
tio

n
,

correlation thereof and dispensing of such prescriptions.

3.
D

ispensing procedures involving pharm
aceutical calculations, pricing of

prescriptions and dosage calculations for paediatric and geriatric patients.

4.
D

ispensing of prescriptions involving adjustm
ent of tonicity.

5.
C

ategorization and storage of pharm
aceutical products based on legal

requirem
ents of labelling and storage.

6.
P

roject report on visit to the com
m

unity pharm
acy for C

ounseling on the

rational use of drugs and aspects of health care.
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III Y
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ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
  B

IO
C

H
E

M
IS

T
R

Y
U

N
IT – I

C
arbohydrate M

etabolism
: G

lycolysis, glycogenolysis, gluconeogenesis, Kreb’s cycle, direct
oxidative pathw

ay (H
 M

 P), uronic acid pathw
ay.

U
N

IT – II
M

etabolism
 of Proteins and Am

ino Acids: Essential and non-essential am
ino acids, general

m
etabolic reactions of am

ino acids like deam
ination, transam

ination, decarboxylation, urea
cycle; m

etabolism
 of the follow

ing am
ino acids: glycine, phenylalanine, tyrosine, cystein, cystine,

m
ethionine, tryptophan, valine and lysine.

U
N

IT – III
M

etabolism
 of Lipids: Essential fatty acids, b-oxidation of fatty acids, ketogenesis, biosynthesis

of fatty acids and cholesterol.
U

N
IT – IV

Enzym
es: C

lassification, structure, m
echanism

 of enzym
e action, properties, factors influencing

enzym
e action, activators and deactivators of enzym

es, com
petitive and noncom

petitive
inhibition w

ith respect to drug action, coenzym
es.

U
N

IT – V
The principles involved and the m

ethod used in the qualitative and quantitative analysis of
blood for the follow

ing constituents: glucose, urea, cholesterol, bile salts, bile pigm
ents,

creatinine, calcium
, phosphates, SG

PT and SG
O

T.
U

N
IT – VI

The principles involved and the m
ethod used in the qualitative and quantitative analysis of

urine for the follow
ing constituents: glucose, ketone bodies, bile salts, bile pigm

ents and album
in.

U
N

IT – VII
R

ole of M
inerals and W

ater in Biochem
ical Processes w

ith em
phasis on the follow

ing: calcium
,

sodium
, potassium

, m
agnesium

, iron and phosphorous.
U

N
IT – VIII

N
ucleic acid m

etabolism
: Structure of D

N
A and R

N
A, Biosynthesis of purines and pyrim

idines,
Biosynthesis of D

N
A and R

N
A.

Biological oxidation: Introduction, brief account on the role of oxidases, dehydrogenases,
hydroperoxidases and oxygenases in biological oxidation.
TEXT B

O
O

K
S

1.
R

eview
 of physiological chem

istry by H
arold H

ooper,Ph.D
., Lange M

ed. Publ, SFO
 U

SA.
2.

Textbook of biochem
istry by Prof. D

.U
. Satyanarayana. Publ. Books and allied publ. Pvt.

Ltd, Kolkata.
3.

Text Book of Bio C
hem

istry by AVS R
am

a R
ao

R
EFER

EN
C

ES
1.

Principles of Bio C
hem

istry by A.L Lehninger.
2.

Text Book of Bio C
hem

istry by L Stryer.
3.

Biochem
istry and clinical pathology (Theory and Practice) by Q

uadri and Pillai K.K.,
C

BS Publ.
4.

O
utlines of Biochem

istry by E.E C
onn & P.K. Stum

pf, Publ, John W
iley & sons N

ew
 York
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C
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A
B

E
xp

erim
en

ts:

1.
Identification of C

arbohydrates

2.
P

reparation of O
sazones

3.
Identification of A

m
ino acids

4.
Identification of P

roteins

5.
C

olour reactions of C
holesterol

6.
A

nalysis of urine

a)
A

nalysis of urine for abnorm
al constituents

b)
E

stim
ation of C

hlorides in U
rine

c)
E

stim
ation of G

lucose in U
rine

d)
E

stim
ation of U

ric acid in U
rine

e)
 E

stim
ation of C

reatinine in U
rine

7.
E

stim
ation of G

lucose in blood by F
olin-W

u m
ethod

8.
E

stim
ation of glucose in blood by glucose oxidase m

ethod

9.
E

stim
ation of serum

 cholesterol (E
nzym

atic m
ethod)

10.
E

stim
ation of U

rea in B
lood

11.
E

stim
ation of C

reatinine in blood

12.
E

stim
ation of S

erum
 protein

13.
E

stim
ation of U

robilinogen in B
lood

14.
E

stim
ation of B

ile pigm
ents in S

erum

15.
E

stim
ation of alkaline phosphatase in S

erum
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P
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A
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M
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C
E

U
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A

L
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A
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 – I

A
 D

etailed account of the theory, instrum
entation and pharm

aceutical applications

of:

U
N

IT
-I V

isible, U
V

 &
 I.R

. S
pectrophotom

etry

U
N

IT
-II F

luorim
etry

U
N

IT
-III F

lam
e photom

etry

U
N

IT
-IV

 R
efractom

etry

U
N

IT
-V

 P
olarim

etry and S
pectropolarim

etry

A
 brief account of the theory, instrum

entation and applications of the follow
ing

techniques:

U
N

IT
-V

I N
ephelom

etry &
 turbidom

etry

U
N

IT
-V

II P
otentiom

etry &
 pH

 m
etry (include specific ion electrons)

U
N

IT
-V

III C
onductom

etry, P
olarography

T
E

X
T

 B
O

O
K

S

1.
Text book of A

nalytical chem
istry by P

rof.Y.A
njaneyulu, C

handra S
ekhar

V
allim

anikkam

2.
Text book of P

harm
aceutical A

nalysis by R
avi S

hanker

3.
Text book of P

harm
aceutical analysis by K

asture &
 W

adodkar V
ol.I &

 II

R
E

F
E

R
E

N
C

E
S

1.
P

ractical P
harm

aceutical C
hem

istry by A
.H

. B
eckett &

 J.B
 S

tanlake V
ol.I&

II.,

A
thlone P

ress of the U
niv of London.

2.
Q

uantitative C
hem

ical A
nalysis by A

.I V
ogel. E

LB
S

 E
d.

3.
B

entley and D
river’s Textbook of P

harm
aceutical C

hem
istry L M

. A
therden.,

O
xford U

niversity P
ress, D

elhi
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 A
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 – I    L

A
B

1.
C

onductom
etric titration.

2.
P

otentiom
etric titration.

3.
D

eterm
ination of l- m

ax of a drug

4.
D

eterm
ination of concentration of glycerine by A

bbe’s refractom
eter.

5.
A

ssay of ibuprofen - U
V

-spectro photom
etry.

6.
A

ssay of paracetom
ol - U

V
-spectro photom

etry.

7.
A

ssay of riboflavin - C
olorim

etric m
ethod.

8.
A

ssay of rifam
picin - C

olorim
etric m

ethod.

9.
F

lam
e photom

etric determ
ination of sodium

.

10.
N

ephelom
etric determ

ination of sulfate.

11.
F

luorim
etric estim

ation of quinine.

12.
P

olarographic m
ethod of analysis
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C
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G
Y

 – I
U

N
IT

 I
G

eneral P
harm

acology

Introduction to P
harm

acology, S
ources of drugs, D

osage  form
s and routes of

adm
inistration, m

echanism
 of action, C

om
bined effect of drugs, F

actors m
odifying

D
ru

g
 a

ctio
n

, to
le

ra
n

ce
 a

n
d

 d
e

p
e

n
d

e
n

ce
, P

h
a

rm
a

co
g

e
n

e
tics. A

b
so

rp
tio

n
,

D
istribution and E

xcretion of drugs, P
rinciples of D

iscovery and D
evelopm

ent of

N
ew

 D
rugs.

U
N

IT
 II

P
harm

acology of P
eripheral N

ervous S
ystem

:

a)
N

eurohum
oral transm

ission (autonom
ic and S

om
atic)

b)
P

a
ra

sym
p

a
th

o
m

im
e

tics, P
a

ra
sym

p
a

th
o

lytics, S
ym

p
a

th
o

m
im

e
tics &

S
ym

patholytics

U
N

IT
 III

A
drenergic R

eceptor and neuron blocking agents, G
anglionic-stim

ulants and

blocking agents.

a)
N

eurom
uscular blocking agents

b)
Local anesthetic A

gents.

U
N

IT
 IV

P
harm

acology of C
entral N

ervous S
ystem

:I

a)
N

eurohum
oral transm

ission in the C
.N

.S
.

b)
G

eneral A
nesthetics.

c)
A

lcohols and disulfiram
.

U
N

IT
 V

P
harm

acology of  S
edatives, hypnotics, A

nti-anxiety agents and centrally acting

M
uscle relaxants.

U
N

IT
 V

I
P

sychopharm
acological agents (antipsychotics) A

ntidepressants, anti- m
aniacs

and hallucinogens)

U
N

IT
 V

II
P

harm
acology of   A

nti-epileptic drugs, A
nti-P

arkinsonian D
rugs

U
N

IT
 V

III
A

nalgesics, A
ntipyretics, A

nti-inflam
m

atory and A
nti-gout drugs.

a.
N

arcotic analgesics and antagonists.

b.
C

.N
.S

. stim
ulants

c.
D

rug A
ddiction and D

rug A
buse.

T
E

X
T

 B
O

O
K

S
1.

P
harm

acology and pharm
aco therapeutics by S

athoskar V
ol. 1 &

 2, P
ubl

by P
opular P

rakashan, M
um

bai.

2.
B

asic and clinical pharm
acology, 9th E

dn – B
ertram

. G
. K

atzung,

3.
Text book of P

harm
acology by Tripathi

4.
Text book of P

harm
acology by R

ang &
 D

ale.

R
E

F
E

R
E

N
C

E
S

1.
G

ood M
ann &

 G
ilm

ann: T
he  P

harm
acological basis of therapeutics, by

J.G
. H

ardm
an and Lee E

. Lim
bard, M

c G
raw

 hill, H
ealth P

rofessions D
vn.

2.
P

harm
acology, H

.P
 R

ang, M
. M

. dale &
 J.M

. R
itter: C

hurchill Living stone,

4 th E
d.

3.
Lew

is ‘s P
harm

acology by J. C
rossland,  C

hurch living stone
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S

Y
 – III

U
N

IT
- I.

D
efinition, G

eneral chem
ical tests and pharm

acognostic study of the follow
ing

alkaloid containing drugs.

a)
P

yridine – P
iperidine derivatives : Tobacco, A

reca &
 Lobelia.

b)
Tropane: B

elladona, H
yoscyam

us, D
atura, C

oca &
 A

sw
agandha.

U
N

IT
-II

a)
Q

uinoline &
 Isoquinoline : C

inchona, Ipecac, O
pium

.

b)
Indole: E

rgot, R
auw

olfia, V
inca, N

ux-vom
ica,

c)
Im

idazole: P
ilocarpus.

U
N

IT
-III

a)
S

troidal: V
eratrum

 &
 K

urchi.

b)
A

lkaloidal am
ine: E

phedra &
 C

olchicum
.

U
N

IT
-IV

a)
G

lycoalkaloids : S
olanum

b)
P

urines: C
offee, tea.

U
N

IT
-V

G
eneral techniques of biosynthetic studies and basic m

etabolic pathw
ays,

U
N

IT
-V

I

B
rief introduction to biogenesis of secondary m

etabolites of P
harm

aceuitcal
im

portance.

U
N

IT
-V

II

B
iological sources, preparations, identification tests and uses of the follow

ing
enzym

es D
iastase, papain, pepsin, trypsin, pancreatin.

U
N

IT
-V

III

P
lant T

issue C
ultue:- H

istory, Types, M
edia requirem

ents, m
ethodology for

establishm
ent of cultures, grow

th m
easurem

ents and applications.

T
E

X
T

 B
O

O
K

S

1.
T

he P
harm

acognosy by K
okate C

.K
 , P

urohit A
P

 &
 G

okhale S
.B

 (N
irali)

2.
P

harm
acognosy by Trease and E

vans, Latest E
dition.

3.
P

harm
acognosy by Tyler, B

rady &
 R

obert.

R
E

F
E

R
E

N
C

E
S

1.
C

ultivation &
 U

tilization of M
edicinal P

lants by A
tal C

.R
 &

 K
apur B

.M

2.
Textbook of pharm

acy by W
allis, P

ub by C
B

S
 P

ublishers and distributors,
N

ew
 D

elhi.

3.
A

yurvedic P
harm

acopoeia of India, P
ub by G

ovt. O
f India C

ultivation &
U

tilization of  m
edicinal plants by A

tal C
R

 &
 K

apur B
M

4.
Text book of P

harm
acognosy by H

anda &
 K

apoor.
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III Y
ear B

.P
h

arm
acy - I S

em
ester

P
H

A
R

M
A

C
O

G
N

O
S

Y
 – III L

A
B

1.
Identification of crude drugs listed above.

2.
S

tudy of m
icroscopic characters of drugs underlined in theory in entire and

pow
dered form

.

3.
C

hem
ical evaluation of som

e podered drugs and enzym
es.

4.
C

hrom
atographic studies of som

e herbal constituents.

5.
E

xperim
ents on establishm

ents of few
 callus cultures of higher plants.
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P
H

A
R

M
A

C
E

U
T
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A

L
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E
C

H
N

O
L

O
G

Y
 – I

U
N

IT
-I

Liquid dosage form
s:  Introduction, types of additives used in form

ulations,
vehicles, stabilizers, preservatives, suspending agents, em

ulsifying agents,
solubulizers, colors, flavours and others, m

anufacturing packaging and evaluation
of clear liquids, suspensions and em

ulsions official in pharm
acopoeia.

U
N

IT
-II

S
em

isolid dosage form
s:  D

efinitions, types, m
echanism

s of drug penetration,
factors influencing penetration, sem

isolid bases and their selection. G
eneral

form
ulation of sem

i solids, clear gels m
anufacturing procedure, evaluation and

packaging.

U
N

IT
-III

S
uppositories: Ideal requirem

ents bases, m
anufacturing procedure, packaging

and  evaluation.

U
N

IT
-IV

E
xtraction and galenical products : P

rinciple and m
ethod of extraction preparation

of infusion, tinctures,   dry, soft liquid extracts.

U
N

IT
-V

P
h

a
rm

a
ce

u
tica

l a
e

ro
so

ls :D
e

fin
itio

n
, p

ro
p

e
lla

n
ts g

e
n

e
ra

l fo
rm

u
la

tio
n

,
m

anufacturing and packaging   m
ethods, pharm

aceutical applications.

U
N

IT
-V

I

O
pthalm

ic P
reparations:R

equirem
ents, form

ulation, m
ethods  of   preparation,

containers,   evaluation.

U
N

IT
-V

II

C
osm

eticology and C
osm

etic P
reparations –I:F

undam
entals of cosm

etic science,
structures and functions of skin and hair. F

orm
ulation, preparation and packaging

of cosm
etics for skin, hair.
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U
N

IT
-V

III

C
osm

etic P
reparations –II:  F

orm
ulation, preparation &

 packaging of dentrifices
like tooth pow

ders, pastes, gels etc.,and m
anicure preparations like nail polish,

lipsticks, eye lashes, baby care products etc.

T
E

X
T

 B
O

O
K

S

1.
T

heory &
 P

ractice of industrial pharm
acy by L. Lachm

an,  H
.a, Lieberm

an
and J.L. K

anig,, Lea &
 F

ebieger, P
hiladelphia Latest E

dn.

2.
C

V
S

. S
ubram

anyam
, P

harm
aceutical production and m

anagem
ent, V

allabh
P

rakashan, N
ew

 D
elhi 2005.

R
E

F
E

R
E

N
C

E
S

1.
C

osm
etics S

ciences &
Technology by S

agarian &
 M

S
 B

alsam
.V

ol.1, 2 &
 3

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences;

3.
B

entley’s Text B
ook of P

harm
aceutics by R

aw
lkins, E

lbs publ

4.
H

C
 A

nsel Introduction to P
harm

aceutical D
osage form

s

5.
S

.H
. W

illing, M
.M

 Tucherm
an and W

.S
. H

itchings IV, G
ood M

anufacturing
P

ractices for P
harm

aceuticals: A
 P

lan for Total Q
uality C

ontrol, M
arcel

D
ekker, Inc., N

ew
 York 1998.

6.
G

ilbert S
. B

anker and C
hristopher T

 R
hodes, M

odern P
harm

aceutics, IV
th

ed, M
arcel D

ekker, U
S

A
, 2005.

7.
Y

iew
 C

hien, novel drug delivery system
s, M

arcel D
ekker 2003.

8.
R

obert . A
. N

ash, P
harm

aceutical P
rocess V

alidation, 3 rd E
d M

arcel D
ekker,

2003.

9.
G

ood M
anufacturing P

ractices – S
chedule M

  R
ead W

ith T
he D

rugs A
nd

C
osm

etic R
ules 1945
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III Y
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P
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A
R

M
A

C
E

U
T

IC
A

L
 T

E
C

H
N

O
L

O
G

Y
 – I L

A
B

1.
P

reparation, evaluation and packaging of liquid orals like solutions,

suspensions and em
ulsions, ointm

ents etc. suppositories, aerosols, eye

drops, eye ointm
ents etc.

2.
P

reparation of P
harm

acopoeial extracts and G
alenical products utilizing

various m
ethods of E

xtraction.

3.
F

orm
ulation of various types of cosm

etics for skin, hair, dentrifices and

m
anicure preparations.
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III Y
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em
ester

 M
E

D
IC

IN
A

L
 C

H
E

M
IS

T
R

Y
 - I

U
N

IT
 – I

A
ntibiotics: B

rief historical background, definition, requirem
ents for a substance

to be considered as an antibiotic and classification of antibiotics.
P

enicillins: H
istorical background and biological sources.  S

tructures of different
penicillins.
N

om
enclature: N

um
bering and nam

ing according to the C
A

 and U
S

P
 system

s,
as derivatives of penam

, penicillanic acid and as penicillins (trivial system
).

R
eactions: H

ydrolysis of penicillin by cold and hot dilute m
ineral acid, alkali,

enzym
atic hydrolysis w

ith P
encillinase, am

idase and m
ethanolysis follow

ed by
aqueous m

ercuric chloride.
C

lassification: O
ral and parenteral, based on spectrum

 of activity and resistance
to b-lactam

ase, as natural, biosynthetic and sem
i-synthetic.

G
eneral m

ethod of synthesis of pencillins from
 6-A

P
A

, S
A

R
, m

echanism
 of action,

therapeutic uses, toxicity.  A
 note on b-lactam

ase inhibitors.

U
N

IT
 – II

C
ephalosporins: H

istorical background and biological sources.  S
tructures of

so
m

e
 im

p
o

rta
n

t C
e

p
h

a
lo

sp
o

rin
s a

n
d

 C
e

p
h

a
m

ycin
s.  A

cid
 h

yd
ro

lysis o
f

C
ephalosporin  C

.  C
om

parison of 6-A
P

A
 and 7-A

C
A

, penam
 and cepham

.
C

lassification: G
enerations of cephalosporins O

ral and parenteral, S
A

R
 and

A
dvantages over penicillins.

U
N

IT
 – III

Tetracyclins: B
iological sources, structures of the im

portant tetracyclines,
im

portant structural units and the three acidity constants in the tetracycline
m

olecule, A
m

photeric nature, epim
erisation, chelation w

ith m
etals, m

echanism
of action, spectrum

 of activity, S
A

R
 and toxicity.

U
N

IT
 – IV

A
m

inoglycosides: S
tructure of streptom

ycin, acid hydrolysis, m
echanism

 of
action, therapeutic uses and toxicity.  D

ihydrostreptom
ycin and its im

portance.
A

 m
ention of other am

inoglycoside antibiotics.
A

 brief account of chloram
phenicol, m

acrolide and polypeptide antibiotics and
R

ifam
picin (S

tructures not included).

U
N

IT
 – V

V
itam

ins: Introduction and C
lassification.

F
at-soluble vitam

ins: V
itam

ins A
– S

tructure, P
hysiological role and uses, Tretinoin

(R
etinoic acid), Isotretinoin.

U
N

IT
 – V

I
F

at-soluble vitam
ins: V

it D
 – S

tructures – P
hysiological role and uses, preparation

of ergocalciferol from
 ergosterol, and cholecalciferol from

 7-dehydrocholesterol.

U
N

IT
 – V

II
F

at-soluble vitam
ins: V

it E
 – S

tructures of a
, b and g - tocopherols – P

hysiological
role and uses.
F

at-soluble vitam
ins: V

itam
in K

s – V
it K

1 , K
2 , K

3  and K
4  – S

tructures –
P

hysiological role and uses.

U
N

IT
 – V

III
W

ater soluble vitam
ins: S

tructures, physiological role and uses of V
it B

1 , B
2 ,

B
6 , B

12 , N
icotinic acid and am

ide, C
yanocobalam

ine, folic acid and A
scorbic

acid.
S

om
e im

portant reactions of w
ater soluble vitam

ins like: T
he oxidation of thiam

ine
to thiochrom

e, the oxidation of nicotine to nicotinic acid, the am
idation of nicotinic

acid to nicotinam
ide, the degradation of riboflavine to lum

iflavine and lum
ichrom

e,
the reduction of folic acid to dihydro and tetrahydro folic acids in the biological
system

, the oxidation of A
scorbic acid to dehydroascorbic acid.

N
O

T
E

:
1.

S
tructure elucidation of com

pounds is n
o

t included in the syllabus.
2.

S
tructural features like the basic nucleus, presence of substituent groups

w
ill be discussed.

3.
S

im
ple reactions like hydrolysis, selenium

 dehydrogenation, oxidation,
reduction etc., w

ill be taught w
herever applicable.

T
E

X
T

 B
O

O
K

S
1.

Text book of M
edicinal C

hem
istry by W

illiam
 O

. F
oye, Lea F

ebiger,
P

hiladelphia.
2.

W
ilso

n
 &

 G
isw

o
ld

’s Te
xt b

o
o

k o
f o

rg
a

n
ic M

e
d

icin
a

l C
h

e
m

istry a
n

d
pharm

aceutical chem
istry by JH

 B
lock &

 JM
 B

eale (E
ds), 11 th E

d, Lipcott,
R

aven, P
hiladelphia, 2004.

3.
S

. N
. P

andeya, Text book of m
ediacinal chem

istry, S
G

 P
ubl. V

aranasi,
2003.
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R
E

F
E

R
E

N
C

E
S

1.
D

. A
braham

 (E
d), B

urger M
edicinal chem

istry ad D
rug discovery, V

ol. 1 &
2. John W

iley &
 S

ons, N
ew

 York 2003,
2.

Lippincott W
illiam

s and W
ilkins: R

em
ington P

harm
aceutical S

ciences
3.

B
entley and D

river’s Textbook of P
harm

aceutical C
hem

istry L.  M
. A

therden.
O

xford U
niversity P

ress, D
elhi.

4.
B

.N
. Lads, M

G
.M

andel and F.I. w
ay, F

undam
entals of drug m

etabolism
 &

disposition, W
illiam

 &
 w

elking co, B
altim

ore U
S

A
.

5.
C

. H
ansch, C

om
prehensive m

edicinal chem
istry, V

ol 1 – 6 E
lsevier pergm

on
press, oxford 1991.

6.
D

aniel lednicer, S
trategies F

or O
rganic D

rug S
ynthesis A

nd D
esign, John

W
iley, N

. Y. 1998.
7.

D
. Lednicer, O

rganic drug synthesis, V
ol, 1 – 6, J.W

iley N
.Y.

8.
Text book of M

edicinal C
hem

istry by K
adam

 V
ol. 1 &

 2.
9.

Text book of natural products by  O
.P.A

garw
al V

ol. 1 &
 2
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III Y
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h
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M
E

D
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A

L
 C

H
E

M
IS

T
R

Y
 – I L

A
B

E
stim

atio
n

s o
f th

e fo
llo

w
in

g
.

1.
A

scorbic acid.

2.
V

itam
in B

1.

3.
P

enicillin.

4.
A

lkaloid (by gravim
etry).

5.
E

ugenol content in C
love oil.

6.
C

itral by H
ydroxylam

ine hydrochloride.

7.
V

olatile oil production by steam
 distillation (D

em
onstration E

xperim
ent).

8.
P

hosphoric acid by V
olum

etric m
ethod

9.
Lactic acid by V

olum
etric m

ethod

10.
S

alicylic acid by V
olum

etric m
ethod

11.
Ibuprofen by V

olum
etric m

ethod

12.
A

spirin by V
olum

etric m
ethod
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P
H

A
R

M
A

C
E

U
T

IC
A

L
 JU

R
IS

P
R

U
D

E
N

C
E

U
N

IT
-I  In

tro
d

u
ctio

n
a.

P
harm

aceutical Legislations - A
 brief review

b.
D

rugs &
 P

harm
aceutical Industry - A

 brief review

c.
P

harm
aceutical E

ducation - A
 brief review

.

d.
P

harm
aceutical ethics &

 policy

A
n

 elab
o

rate stu
d

y o
f th

e fo
llo

w
in

g
U

N
IT

-I
P

harm
acy A

ct 1948

U
N

IT
-III

D
rugs and C

osm
etics A

ct 1940 and R
ules 1945

U
N

IT
-IV

M
edicinal &

 Toilet P
reparations (E

xcise D
uties) A

ct 1955

U
N

IT
-V

N
arcotic D

rugs &
 P

sychotropic S
ubstances A

ct 1985 &
A

.P. N
. D

. P.S

R
ules 1986

U
N

IT
-V

I
D

rugs (P
rices C

ontrol) O
rder 1995.

U
N

IT
-V

II
D

rugs and M
agic R

em
edies (O

bjectionable A
dvertisem

ents) A
ct 1954

and R
ules 1955.

U
N

IT
-V

III
A

 study of the salient features of the follow
ing.

a.
P

revention of C
ruelty to anim

als A
ct 1960.

b.
A

P
 S

tate S
hops &

 E
stablishm

ents A
ct 1988 &

 R
ules 1990.

c.
F

actories A
ct 1948.

d.
P

atents A
ct 1970.

N
o

te
: T

h
e

 te
a

c
h

in
g

 o
f a

ll th
e

 a
b

o
v

e
 A

c
ts

 s
h

o
u

ld
 c

o
v

e
r th

e
 la

te
s

t
am

en
d

m
en

ts.
T

E
X

T
 B

O
O

K
S

1.
Text book of F

orensic P
harm

acy by B
.M

.M
ithal, publ by V

allabh P
rakashan

2.
Text book of F

orensic P
harm

acy by P
rof. S

uresh K
um

ar J.N
. F

rontline

P
ublications

3.
D

rugs &
 C

osm
etics act 1940 and R

ules by V
ijay M

alik E
astern Law

 H
ouse

C
o. D

elhi, K
olkata.

R
E

F
E

R
E

N
C

E
 B

O
O

K
1.

B
are A

cts and R
ules P

ubl by G
ovt of India/state G

ovt from
 tim

e to tim
e.

2.
A

IR
 – reported judgm

ents of S
uprem

e C
ourt of India and other H

igh C
ourts

3.
P

harm
aceutical policy of India

4.
N

otification from
 N

P
P

A
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U
N

IT
-I

C
apsules

A
dvantage and disadvantages of capsule dosage form

, m
aterial for production

of hard and soft gelatin capsules, sizes of capsules, capsule filling, soft processing
problem

s in capsule m
anufacturing, im

portance of base absorption and m
inim

um
/

gm
 factors in soft capsules, quality control, stability testing and storage of capsule

dosage form
s.

U
N

IT
-II .

M
icroencapsulation

Types of M
icroencapsulation and im

portance of m
icroencapsulation in pharm

acy,
m

icrocapsulation by coacervation phase separator, m
ulti orifice centrifugal

separation. spray drying, spray congealing, polym
erization com

plex em
ulsion,

air suspension technique, coating pan and other technique, evaluation of
m

icrocapsules.

U
N

IT
-III.

Tablets
F

orm
ulation of different types of tablets, granulation technology on large-scale

by various techniques, types of tablet com
pression m

achinery and the equipm
ents

em
ployed, evaluation of tablets.

U
N

IT
-IV

C
oating of Tablets:

Types of coating, coating m
aterial and these selection, form

ulation of coating
solution, equipm

ents for coating, coating process, evaluation of coated tablets.

U
N

IT
-V

P
arenteral P

roducts
a)

P
re

fo
rm

u
la

tio
n

 fa
cto

rs, ro
u

te
s o

f a
d

m
in

istra
tio

n
, w

a
te

r fo
r in

je
ctio

n
,

treatm
ent apyrogenicity, non-aqueious vehicles, isotonicity and m

ethods
of its adjustm

ent.
b)

F
orm

ulation details, container and closures and selection.
c)

P
refilling treatm

ent, w
ashing and sterilization of containers and closures,

preparation of solution and suspensions, filling and closing of am
pules,

vials, infusion flulids, lyophillization &
 preparation of sterile pow

ders,
equipm

ent for large-scale m
anufacture and evaluation of parenteral

products.
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U
N

IT
-V

I
a)

A
septic techniques, sources of contam

ination and m
ethod of prevention.

D
esign of aseptic area, Lam

inar flow
 benches, services and m

aintenance.
 b)S

terility testing of parenterals.

U
N

IT
-V

II
P

ackaging of P
harm

aceutical products
P

ackaging com
ponents, types, specifications and m

ethods of evaluation, stability
aspects of packaging.

U
N

IT
-V

III
P

ackaging equipm
ents, factors influencing, choice of containers, legal and other

official requirem
ents for containers, package testing, other official requirem

ents
for container, package testing.

T
E

X
T

 B
O

O
K

S
1.

T
heory &

 P
ractice of industrial pharm

acy by Lachm
an.

2.
 H

C
 A

nsel introduction to P
harm

aceutical D
osage form

s
3.

 P
harm

aceutical D
osage form

s Tablet by Lieberm
an, Lachm

an
3.

T
heory &

 P
ractice of industrial pharm

acy by L. Lachm
an,  H

.a, Lieberm
an

and J.L. K
anig,, Lea &

 F
ebieger, P

hiladelphia Latest E
dn.

4.
C

V
S

. S
ubram

anyam
, P

harm
aceutical production and m

anagem
ent, V

allabh
P

rakashan, N
ew

 D
elhi 2005.

R
E

F
E

R
E

N
C

E
S

1.
C

osm
etics S

ciences &
Technology by S

agarian &
 M

S
 B

alsam
.V

ol.1, 2 &
 3

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences

3.
B

entley’s Text B
ook of P

harm
aceutics by R

aw
lkins, E

lbs publ
4.

H
C

 A
nsel Introduction to P

harm
aceutical D

osage form
s

5.
S

.H
. W

illing, M
.M

 Tucherm
an and W

.S
. H

itchings IV, G
ood M

anufacturing
P

ractices for P
harm

aceuticals: A
 P

lan for Total Q
uality C

ontrol, 2 nd ed,
M

arcel D
ekker, Inc., N

ew
 York 1998.

6.
G

ilbert S
. B

anker and C
hristopher T

 R
hodes, M

odern P
harm

aceutics, IV
th

ed, m
arcel dekker, usa, 2005.

7.
Y

iew
 chien, novel drug delivery system

s, 2 nd ed, m
arcel dekker 2003.

8.
R

obert. A
. N

ash, P
harm

aceutical P
rocess V

alidation, 3 rd E
d M

arcel D
ekker,

2003.
9.

G
ood M

anufacturing P
ractices – S

chedule M
  R

ead W
ith T

he D
rugs A

nd
C

osm
etic R

ules 1945
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P
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A
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M
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C
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U
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A

L
 T

E
C

H
N

O
L

O
G

Y
 – II L

A
B

1.
E

xperim
ents to illustrate preparation, stabilization, physical and biological

evaluation of pharm
aceutical products  like pow

ders, capsules, tablets,

parenterals, m
icrocapsules, surgical dressings etc.

2.
E

valuation of m
aterials used in pharm

aceutical packaging.
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 P
H

A
R

M
A

C
O

L
O

G
Y

 – II
U

N
IT

-I
P

harm
acology of C

ardiovascular S
ystem

 -  H
ypertension &

 congestive heart
failure
a)

D
igitalis and cardiac glycosides

b)
A

ntihypertensive drugs.
d)

D
rugs used in the therapy of shock.

U
N

IT
-II P

harm
acology of D

rugs used in coronary artery disease

U
N

IT
-III P

harm
acology of drugs used arrythm

ias

U
N

IT
-IV

D
rugs acting on hem

atopoietic system
(a)

A
nti-coagulants, A

nti-platelets &
 T

hrom
bolytics.

(b)
H

em
atinics.

U
N

IT
-V

D
rugs acting on urinary system

a)
F

luid and electrolyte balance
b)

D
iuretics

U
N

IT
-V

I
A

utacoids.-I
H

istam
ine, 5-H

T
 and their antagonists.

U
N

IT
-V

II
A

ntacoids -II
a)

P
rostaglandins, throm

boxanes and leukotrienes
b)

P
entagastrin, C

holecystokinin, A
ngiotensin, B

radykinin and S
ubstance P.

U
N

IT
-V

III
D

rugs A
cting on the R

espiratory S
ystem

a)
A

nti-astham
atic drugs including bronchodilators.

b)
A

nti-tussives and expectorants.
c)

R
espiratory stim

ulants.

T
E

X
T

 B
O

O
K

S
1.

Text book of P
harm

acology by R
ang &

 D
ale.

P
harm

acology and pharm
aco therapeutics by S

athoskar V
ol. 1 &

 2, P
ubl

by P
opular P

rakashan, M
um

bai.
2.

B
asic and clinical pharm

acology, 9th E
dn – B

ertram
. G

. K
atzung,

3.
Text book of P

harm
acology by Tripathi

R
E

F
E

R
E

N
C

E
S

1.
G

ood M
ann &

 G
ilm

ann: T
he  P

harm
acological basis of therapeutics, by

J.G
. H

ardm
an and Lee E

. Lim
bard, M

c G
raw

 hill, H
ealth P

rofessions D
vn.

2.
P

harm
acology, H

.P
 R

ang, M
. M

. dale &
 J.M

. R
itter: C

hurchill Living stone,
4 th E

d.
3.

Lew
is ‘s P

harm
acology by J. C

rossland,  C
hurch living stone

70
71



2005-2006
2005-2006

39

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
.

III Y
ear B

.P
h

arm
acy - II S

em
ester

P
H

A
R

M
A

C
O

L
O

G
Y

 – II L
A

B
1.

Introduction to E
xperim

ental P
harm

acology
P

reparation of different solutions for experim
ents.

D
ru

g
 d

ilu
tio

n
s, u

se
 o

f m
o

la
r a

n
d

 w
/v so

lu
tio

n
s in

 e
xp

e
rim

e
n

ta
l

P
harm

acology.
C

om
m

on laboratory anim
als and anesthetics used in anim

al studies.
C

om
m

only used instrum
ents in experim

ental pharm
acology.

S
om

e com
m

on and standard techniques.
B

leeding and intravenous injection, intragastric adm
inistration.

2.
E

xperim
ents on intact preparations:

S
tudy of different routes of adm

inistration of drugs in m
ice/rats.

3.
E

xperim
ents in C

entral N
ervous system

:
R

e
co

rd
in

g
 o

f sp
o

n
ta

n
e

o
u

s m
o

to
r a

ctivity, ste
re

o
typ

e
, a

n
a

lg
e

sia
,

anticonvulsant activity, anti-inflam
m

atory activity,
4.

To study the effect of autonom
ic drugs on rabbit’s eye

5
.   To

 stu
d

y th
e

 e
ffe

cts o
f va

rio
u

s a
g

o
n

ists a
n

d
 a

n
ta

g
o

n
ists a

n
d

 th
e

ir
characterisation using isolated preparations like frog’s rectus  abdom

inus
m

uscle and isolated ileum
 preparation of rat&

 guinea pig.
E

xperim
ents on Isolated P

reparations:
a)

To record the C
oncentration R

esponse C
urve (C

R
C

) of acetylcholine
using rectus abdom

inus m
uscle preparation of frog.

b)
To study the effects of physostigm

ine and d-tubocurarine on the C
R

C
of acetylcholine using frog rectus abdom

inus m
uscle   preparation of

frog.
c)

To record the C
R

C
 of 5-H

T
 on R

at fundus preparation.
d)

To record the C
R

C
 of histam

ine on guineapig ileum
 preparation.

*e)
E

xperim
ents pertaining to analgesia, anti-convulsant activity, anti-

inflam
m

atory activity
* O

nly dem
os

2.
P

harm
acology of C

ardiovascular S
ystem

:
a)

To study the inotropic and chronotropic effects of drugs on isolated
frog heart.

b)
To study the effects of drugs on norm

al and hypodynam
ic frog heart.
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    C
H

E
M

IS
T

R
Y

 O
F

 N
A

T
U

R
A

L
 D

R
U

G
S

U
N

IT
 – I

A
lkaloids:

D
efinition of alkaloids, pseudoalkaloids and protoalkaloids.  G

eneral m
ethods of

extraction and isolation.  P
roperties of alkaloids.  Tests for alkaloids.

O
pium

 alkaloids:
 S

tructural features of M
orphine m

olecule – P
eripheral groups.  M

odification of
structure and effect on analgesic activity – S

A
R

 of m
orphine and m

orphine-like
analgesics.  N

arcotic antagonists: N
alorphine, Levallorphan.  A

nti-tussive agents:
N

oscapine, D
extrom

ethorphan.  S
m

ooth m
uscle relaxants: P

apaverine and
related com

pounds like ethaverine, D
ioxyline.  S

tructures and uses of these
com

pounds.
Tropane alkaloids: S

tructures of A
tropine/hyoscyam

ine, H
yoscine, H

ydrolytic
products of these – T

ropine and S
copine.  R

elationship betw
een tropine &

pseudotropine.  B
ioligical actions and uses of tropane alkaloids.  H

om
atropine.

U
N

IT
 – II

R
a

u
w

o
lfia

 a
lka

lo
id

s: S
tru

ctu
re

s a
n

d
 u

se
s o

f R
e

se
rp

in
e

, R
e

scin
n

a
m

in
e

,
D

eserpidine, ajm
aline, syrosingapine.  H

ydrolysis of reserpine and rescinnam
ine.

M
echanism

 of action of reserpine.
E

rgot alkaloids: C
lassification, structures, hydrolytic products, pharm

acological
actions, therapeutic uses and toxicity.  S

ynthetic derivatives:  M
ethylergonovine

(M
ethylergom

etrine), L S
 D

,  ethysergide.

U
N

IT
 – III

Terpenoids:
V

olatile oils: D
efinition of terpenoids, C

lassification, isoprene, special isoprene
and gem

-dialkyl rules.
C

itrals: S
ources and structures, isom

erism
 in citral, citral-a (G

eranial), citral-b
(N

eral).  R
eduction of citral to citronellal, citronellol, geraniol and nerol.  O

xidation
of citral to geranic acid.  C

yclodehydration of citral to p-cym
ene.  C

onversion of
citrals – a and b into alfa-terpeneol and ionones.
A

lfa – Terpeniol:  S
ources and structure.  C

onversion into p-cym
ene, 1,8 – terpin,

terpinolene, dipentene, dipentene dihydrochloride.  P
reparation of alfa-terpeneol

from
 lim

onene/dipentene, 1,8-Terpin and pinene.

U
N

IT
 – IV

C
arvone: S

ources and structure.  C
onversion into C

arvacrol.  R
eduction of

C
arvone w

ith different reagents.  S
ynthesis from

 Lim
onene/D

ipentene and alfa
– Terpeneol.
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M
enthol and m

enthone: S
ources, structures and uses.  O

xidation of m
enthol to

m
enthone.  C

onversion of m
enthol into thym

ol.
1,8-cineole:  S

ources and structure.  P
reparation from

 C
is-terpin.  M

ention of
1,4-cineole.
C

am
phor: S

ource, properties, com
m

ercial m
ethod of preparation from

 a
-pinene

and uses.  O
xidation to cam

phoric acid and cam
phoronic acids, conversion into

p-cym
ene.  R

eduction of cam
phor to B

orneol &
 isoborneol.  S

ource, structures,
uses of isoborneol.  O

xidation of borneols to cam
phor.

U
N

IT
 – V

S
teroids:

Introduction: B
rief history of developm

ent of steroid industry.  S
ources of steroidal

drugs – diosgenin, cholesterol, stigm
asterol and ergosterol – their structures.

M
arker’s synthesis of progesterone.  N

om
enclature of steroids, stereochem

istry
and num

bering the ring system
.  C

olour reactions of steroids.  S
elenium

 distillation
of steroids.

U
N

IT
 – V

I
S

teroidal A
nti-Inflam

m
atory drugs: C

lassification, structures, S
A

R
, uses &

 toxicity.
C

ardiac glycosides: structures of glycosides from
 D

igitalis, S
trophanthus, S

quill
and B

ufa.  E
nzym

atic and acid hydrolytic reactions of the glycosides.  M
echanism

of action, S
A

R
, therapeutic uses and toxicity.

B
ile acids: N

am
es, structures and functions.

U
N

IT
 – V

II
H

orm
ones:

S
ex H

orm
ones: M

ale and fem
ale sex horm

ones.
E

strogens – estradiol, estrone, estriol.  S
tructures and their interconversion.

S
tructures of synthetic estrogens.  T

herapeutic uses and side effects.
P

rogesterone and selected progestins – structures, uses and side-effects.
P

reparation of progesterone from
 diosgenin.  A

 note on S
teroid contraceptive

agents and regim
ens.

A
ndrogens – Testosterone and derivatives.  S

tructure and biological activities &
uses.
H

orm
ones of T

hyroid: T
hyroxine and triiodothyronine – structure and functions.

U
N

IT
 – V

III
A

drenal C
ortex H

orm
ones:

M
ineralocorticoids: A

ldosterone, D
eoxycorticosterone,

F
ludrocortisone – structures, biological activity and uses.  A

ldosterone antagonist
S

piranolactone.
G

lucocorticoids: C
ortisone &

 H
ydrocortisone – S

tructure, biological actions, uses.
H

orm
ones of P

ancreas:

Insulin – introduction, structural features – som
e sequence differences in insulins

of som
e species like hum

ans, pork, beef.  M
etabolic effects of insulin.  A

 note on
insulin preparations.  G

lucagon – S
tructure and P

hysiological role.

N
O

T
E

:
1.

S
tru

ctu
re elu

cid
atio

n
 o

f co
m

p
o

u
n

d
s is n

o
t in

clu
d

ed
 in

 th
e syllab

u
s.

2.
S

tru
ctu

ral featu
res like th

e b
asic n

u
cleu

s; p
resen

ce o
f su

b
stitu

en
t

g
ro

u
p

s w
ill b

e d
iscu

ssed
.

3.
S

im
p

le
 re

a
c

tio
n

s
 lik

e
 h

y
d

ro
ly

s
is

, s
e

le
n

iu
m

 d
e

h
y

d
ro

g
e

n
a

tio
n

,
o

xid
atio

n
,  red

u
ctio

n
 etc., w

ill b
e tau

g
h

t w
h

erever ap
p

licab
le.

T
E

X
T

 B
O

O
K

S
1.

N
atural products by O

.P.A
garw

al. V
ol.1 &

 2, G
oel publications – M

eerut.
2.

P
hyto C

hem
ical m

ethods by JB
 H

arborne.
3.

O
rganic chem

istry by I L F
inar. V

ol. 1 &
 2, the E

nglish language book
society, London, N

ew
 D

elhi.

R
E

F
E

R
E

N
C

E
S

1.
R

T
 M

orrison and R
.N

 B
O

Y
D

, organic chem
istry, A

llyn and B
acon, inc.,

boston
2.

B
urger’s m

edicinal chem
istry, m

e – w
olf, ed., J. W

iley &
 sons, N

Y.
3.

F.g. M
ann &

 B
. S

aunders, P
ractical O

rganic chem
istry Longm

ans green &
C

o. Ltd., U
K

.
4.

R
M

. A
cheson, an introduction to the chem

istry of heterocyclic com
pounds,

Interscience N
Y.

5.
P

ractical pharm
acognocy by D

uquesn &
 others C

B
S

 P
ubl.
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E
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R
Y

 O
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L
 D
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G
S

 – L
A

B

1.
P

reparation of different A
lkaloid testing reagents like D

ragendroff, M
ayer’

W
agner’s, etc. and testing som

e alkaloids and P
lant extracts using these

reagents.

2.
Identification of A

lkaloids by specific colour tests.

3.
Tests for steroids, steroidal glycosides and cardiac glycosides. Liberm

an-
B

urchard test, S
alkow

ski reaction, K
edde reaction, etc.

4.
Tests for flavanoids and their glycosides. S

hinoda Test  (M
g /H

cl test),
F

ecl3  test.

5.
T

LC
 E

nd E
xam

ination  of A
lkaloids, S

teroids, S
teroidal G

lycosides and
C

ardiac    G
lycosides.

6.
Identification of natural products.

7.
E

xtraction of C
affeine from

 tea leaves.

8.
E

xtraction of Lactose from
 m

ilk.

9.
E

xtraction of N
icotine from

 tobacco.

10.
E

xtraction of P
iperine from

 black pepper.

11.
E

xtraction of Lycopene from
 tom

atoes.

12.
E

xtraction of B
eta - C

arotene from
 carrots.
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P
H

A
R

M
A

C
E

U
T

IC
A

L
 B

IO
T

E
C

H
N

O
L

O
G

Y
U

N
IT

-I
Im

m
unology and im

m
unological P

reparations.
P

rinciples, antigens and haptens, im
m

une system
, cellular &

 hum
oral im

m
unity,

im
m

unological tolerance, antigen-antibody reactions and their applications
H

yp
e

rse
n

sitivity, A
ctive

 a
n

d
 p

a
ssive

 im
m

u
n

iza
tio

n
 va

ccin
e

s p
re

p
a

ra
tio

n
standardization and storage as per I.P.

U
N

IT
-II

H
ybridom

a Technology
D

evelopm
ent of hybridom

a for m
onoclonal antibodies and hum

anized m
onoclonal

antibodies.

U
N

IT
-III   r- D

N
A

Technology &
 P

roduction of high value low
 volum

e products.
Introduction to cloning &

 production of V
accines &

 drugs like A
ctivase, H

um
ulin,

H
um

atrope, Intonm
 A

, M
onoclate.

U
N

IT
-IV

A
ntibiotics and other byproducts of ferm

entation
H

istorical developm
ent of antibiotics.  A

ntim
icrobial spectrum

 and m
ethods used

for their standardization.  S
creening of soil for organism

 producing antibiotics.
F

erm
enter, Its design, control of different param

eters.

U
N

IT
-V

Isolation of m
utants, factors influencing rate of m

utation.  D
esign of     ferm

entation
process. Isolation of ferm

entation products w
ith special reference to penicillins,

streptom
ycins, tetracyclins, and vitam

in B
12.

U
N

IT
-V

I
M

icrobial B
iotransform

ation
In

tro
d

u
ctio

n
, typ

e
s o

f re
a

ctio
n

s m
e

d
ia

te
d

 b
y m

icro
o

rg
a

n
ism

s, d
e

sig
n

 o
f

b
io

tra
n

sfo
rm

a
tio

n
 p

ro
ce

sse
s, se

le
ctio

n
 o

f o
rg

a
n

ism
s, b

io
tra

n
sfo

rm
a

tio
n

processes and its im
provem

ents w
ith special reference to steroids. Im

m
obilization

of bacteria, plant cells and enzym
es – A

pplications in biotransform
ations.

U
N

IT
-V

II
S

tudy of enzym
es such as hyaluronidase, pencillinase, streptokinase and

streptodornase, proteases etc.
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U
N

IT
-V

III
B

lood products and plasm
a substitutes.

C
ollection, processing and storage of; w

hole hum
an blood, concentrated hum

an
R

B
C

, dried hum
an plasm

a, hum
an fibrinogen, hum

an throm
bin, hum

an norm
al

im
m

unoglobulin, P
V

P, dextran etc. control of blood pressure as per I.P.

T
E

X
T

 B
O

O
K

S
1.

P
harm

aceutical biotechnology by S
.S

. K
ori.

2.
P

rinciples of ferm
entation technology by P.F. S

tanbury &
 A

. W
hitaker,

P
ergam

on P
ress.

3.
Industrial m

icrobiology by C
assida.

4.
P

rescott and D
unne, “Industrial M

icrobiology” M
C

 C
araw

 H
ill B

ook C
om

pany.
5.

P
eppler “M

icrobial Technology” V
ol. 1 &

 2.
6.

K
.K

ielsliched “B
iotechnology” V

ol 6, V
erlegchem

ic, S
w

itzerland
7.

P
F

 S
ta

n
d

u
ry &

 A
.W

h
ita

ke
r, “P

rin
cip

le
s o

f fe
rm

e
n

ta
tio

n
 Te

ch
n

o
lo

g
y”

P
ergam

on press, O
xford

8.
O

P
 W

ard” F
erm

entation Technology, P
rinciples, processes products” O

pen
U

niversity press, M
ilton K

eynes, U
K

R
E

F
E

R
E

N
C

E
S

1.
M

onoclinical antibody technology by A
.M

. C
am

pbeli.
2.

H
andbook of enzym

e biotechnology by A
. W

isem
an.

3.
R

ecom
binant dna technology by J.D

 W
atson.

4.
M

olecular biology and biotechnology by S
m

ith A
N

D
 H

ood.
5.

G
eneral pharm

acy by C
ooper and G

unn.
6.

A
 text book of pharm

aceutics, A
. O

 B
entley, 8 th E

d, 1982 B
ailler Tindall &

C
o.

7.
M

icrobial biotechnology A
lexander N

. G
lazer &

 H
iroshi N

ikaido, W
.H

.
F

reem
an C

o
8.

B
iotechnology by W

ulf C
rueger and A

nneliese C
rueger, 2 nd E

d, P
ubl –

P
anim

a publication cooperation, N
ew

 D
elhi.
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A
B

1.
Isolation of an antibiotic producing m

icroorganism
 from

 soil.

2.
E

nzym
e im

m
obilization by C

a-alginate m
ethod.

3.
D

eterm
ination of m

inim
um

 inhibitory concentration of the given antibiotic.
A

ntibiotic assay by cup plate m
ethod.

4.
C

ollection, processing, storage and fractionation of blood

5.
S

tandardization of cultures

6.
M

icrobiological assay of A
ntibiotics / V

itam
ins

7.
P

roduction of alcohol by ferm
entation techniques

8.
C

om
parison of efficacy of im

m
obilized cells.

9.
S

terility testing of P
harm

aceutical products.

10.
Isolation of m

utants by gradient plate technique.

11.
P

reparation of bacterial vaccine.

12.
P

reparation of blood products / hum
an norm

al im
m

unoglobulin injection

13.
E

xtraction of D
N

A
.
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A

R
M
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IN
E

T
IC

S
U

N
IT

-I
Introduction to B

iopharm
aceutics and P

harm
acokinetics and their role in

form
ulation developm

ent and clinical setting

U
N

IT
-II

B
iopharm

aceutics.
P

assage of drugs across biological barrier (passive diffusion, active transport,
fa

cilita
te

d
 d

iffu
sio

n
 a

n
d

 p
in

o
cyto

sis) F
a

cto
rs in

flu
e

n
cin

g
 a

b
so

rp
tio

n
 –

P
hysiochem

ical, P
hysiological and pharm

aceutical.

U
N

IT
-III

D
rug distribution in the body, F

actors influencing distribution.

U
N

IT
-IV

P
lasm

a protein binding, binding sites, factors influencing protein binding

U
N

IT
-V

P
harm

acokinetics
S

ignificance of plasm
a drug concentration m

easurem
ent.

C
om

partm
ent m

odel: D
efinition and scope.

P
harm

acokinetics of drug absorption – Z
ero order and first order absorption

rate constant using W
agner N

elson and Loo-riegelm
an m

ethod.
V

olum
e of distribution and distribution coefficient.

C
o

m
p

a
ra

tive
 kin

e
tics : O

n
e

 co
m

p
a

rtm
e

n
t a

n
d

 tw
o

 co
m

p
a

rtm
e

n
t m

o
d

e
ls.

D
eterm

ination of P
harm

acokinetic param
eters from

 plasm
a and urine data after

drug adm
inistration by oral parenteral and other routes.

C
urve fitting (M

ethod of R
esiduals) R

egression procedures.
C

le
a

ra
n

ce
 co

n
ce

p
t, M

e
ch

a
n

ism
 o

f R
e

n
a

l cle
a

ra
n

ce
, cle

a
ra

n
ce

 ra
tio

,
determ

ination of renal clearance.
N

on-linear pharm
acokietics w

ith special reference to one com
partm

ent m
odel

after I.V.D
rug adm

inistration, M
ichales M

ente E
quation, detection of non-linearity

(S
aturation m

echanism
).

U
N

IT
-V

I
C

linical pharm
acokinetics

D
efinition and scope

D
osage adjustm

ent in patients w
ith and w

ithout renal and hepatic failure.
P

harm
akokinetic drug interactions and its significance in com

bination therapy.

U
N

IT
-V

II
B

ioavailability and bioequivalance.
M

easures of bioavailability, C
-m

ax, T
-m

ax and A
rea U

nder the C
urve (A

U
C

)
D

esign of single dose bioequivalance study and relevant statistics.
O

verview
 of regulatory requirem

ents for conduction of bio-equivalence  studies.

U
N

IT
-V

III
B

io availability and bio equivalence including evaluation testing protocols.
a)

In vitro dissolution studies for solid dosage form
s m

ethods, interpretation
of dissolution data in vitro, in vivo correlations.

b)
B

ioavailability testing protocol and procedures.
c)

In vivo m
ethods of evaluation – statistical treatm

ent.

T
E

X
T

 B
O

O
K

S
1.

B
iopharm

aceutics and clinical pharm
acokinetics 4/E

dn.-  M
ilo G

ibaldi.-
P

harm
a B

ook S
yndicate.H

yderabad
2.

F
undam

entals of B
iopharm

aceutics and P
harm

acokinetics – V
enkateshulu

- P
harm

a B
ook S

yndicate.
3.

B
iopharm

aceutics and pharm
acokinetics – an introduction by R

obert E
notary,  arcel dekker inc., N

Y.
4.

D
M

 brahm
ankar and sb jaisw

al, biopham
aceutics and pharm

acokinetics –
a treatise, vallabh prakasham

, D
elhi,

5.
L

. S
h

a
rg

e
l a

n
d

 a
b

c yu
, te

xtb
o

o
k o

f a
p

p
lie

d
 b

io
p

h
a

rm
a

ce
u

tics &
pharm

acokinetics, 4 th edn, A
ppleton – centuary – crofts, C

onnecticut, 2004.

R
E

F
E

R
E

N
C

E
S

1.
R

em
ingtons pharm

aceutical sciences, M
ac P

ub. C
o., E

aston P
ensylvania.

2.
M

odern pharm
aceutics by banker M

arcel D
ekker Inc., N

Y
3.

L. lachm
an, H

.A
.Lieberm

an, JL. K
anig, the theory aad practice of industrial

pharm
acy, V

arghese publ house, M
um

bai.
4.

A
R

. G
ennerio R

em
ington: the science andpractice of pharm

acy, vol 1 &
2

lippincott W
illiam

s &
 w

ilkins, P
hiladelphia, 2004.
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A
B

1.
E

xperim
ents designed for the estim

ation of various pharm
acokinetic

param
eters w

ith given data

1.
A

nalysis of biological specifications for drug content and estim
ation of the

pharm
akinetic param

eters.

2.
In vitro evaluation of different dosage form

s for drug release

3.
A

bsorption studies – in vitro and in vivo.

4.
S

tatistical treatm
ent of pharm

aceutical data.
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M
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A

T
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N

P
rinciples of P

harm
aceutical Industrial M

anagem
ent:

U
N

IT
-I

Introduction to form
s of B

usiness O
rganization.

U
N

IT
-II

M
anufacturing M

anagem
ent: P

lant location, factory building lay-out, production
m

anagem
ent goals and organization, operating problem

s, production policy,
initiation of production purchasing and inventory control, w

orks lay-out and plant
m

anagem
ent.

U
N

IT
-III

W
orkm

an S
afety: m

easures to health hazards and  prevention of environm
ental

pollution.

U
N

IT
-IV

O
rganisation of D

istribution and M
arketing: F

actors in distributions, S
ales

organization and sales prom
otions. G

eneral principles of m
edical detailing.

E
xport and Im

port trade.  N
ew

 product developm
ent.

U
N

IT
-V

Indian S
cenario:

1.
P

harm
aceutical industry in India, m

ile - stones in the developm
ent of

pharm
aceutical industry, current status and its role in national econom

y
and national health.

2.
S

tructure of the industry, organized sector, sm
all sector, m

anufacturers

U
N

IT
-V

I
P

harm
aceuticals in public sector.

1.
P

rogress in the m
anufacture of basic drugs – synthetic and drugs of

vegetable origin.
2.

E
xport and im

port of drugs and pharm
aceuticals.

3.
V

arious types of insurances including m
arine insurance.

U
N

IT
-V

II
P

harm
aceutical associations and societies, statutory councils governing the

profession.
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III
P

rinciples of D
rug store &

 C
om
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unity P
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acy A

dm
inistration

D
rug store planning and lay-out, sales prom

otion and salesm
anship in drug

store. A
ccounting records in drug stores.
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S
1.

Text book of industrial m
anagem

ent by O
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Text book of A
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inistration by K
.A

sw
athappa

3.
Text book of A
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inistration by R

.M
.M

etha
4.

P
rinciples of A

ccountancy - S
.P.G

upta
5.

M
arketing M

anagem
ent - R

ajan S
axena

6.
P

h
a

rm
a
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u
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e
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 S
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R
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S

yndicate.
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S
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M

arketing M
anagem

ent - K
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P

rinciples &
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ractice of M
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ent - L.M
.P

rasad
3.

C
urrent D

ocum
ents R

elated to E
X

IM
 policy, W

T
O

 etc., 
4.

Text book of A
dm

inistration by R
.D

.A
garw

al
5.

Text book of A
dm

inistration by S
toner &

 G
ibert

6.
Text book of A

dm
inistration by K

oontz &
 H

einz
7.

P
rinciples of A

ccountancy - M
.C

.S
hukla

8.
C

onstruction P
lanning, E

quipm
ent and m

ethods by R
.L. P

eurifoy etal. –
Tata  M

c. G
raw

 H
ill P

ublications.
9.

P
E

R
T

 and C
P

M
 – P

roject planning and control w
ith  by D

r.B
.C

.P
unm

ia &
K

handelw
al – Laxm

i publications
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IT

-I
D

rugs A
cting on the G

astrointestinal Tract

(a)
A

ntacids, A
ntisecretory and A

nti-ulcer D
rugs

(b)
Laxatives and antidiarrhoeal drugs

(c)
A

ppetite S
tim

ulants and S
uppressants.

(d)
E

m
etics and anti-em

etics

(e)
M

isce
lla

n
e

o
u

s; C
a

rm
in

a
tive

s, d
e

m
u

lce
n

ts, p
ro

te
ctive

s, a
d

so
rb

e
n

ts,

astringents, digestants, enzym
es and m

ucolytics.

U
N

IT
-II

C
hem

otherapeutic agents and their applications:

a)
G

eneral principles of chem
otherapy.

b)
S

ulphonam
ides and co-trim

oxazole.

c)
A

ntibiotics: P
enicillins, C

ephalosoporins, B
etalactam

s,

U
N

IT
-III

C
hem

otherapeutic  agents and their applications, Tetracyclines am
inoglycosides,

C
hloram

phenicol, E
rythrom

ycin, Q
uinolones and M

iscellaneous A
ntibiotics.

U
N

IT
-IV

C
hem

otherapy of tuberculosis &
 leprosy.

U
N

IT
-V

C
hem

otherapy of fungal diseases,viral  diseases,urinary tract  infections and

sexually transm
itted  diseases.

U
N

IT
-V

I
C

hem
otherapy of m

alignancy and im
m

unosuppressive A
gents.

U
N

IT
-V

II
P

rinciples of Toxicology: D
efinition of poison, general principles of treatm

ent of

poisoning w
ith particular reference to barbiturates opioids, organophosphorous

and atropine poisoning. H
eavy m

etals and heavy m
etals antagonisits.
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-V

III
P

rinciples of bioassys. E
rrors in bioassys. S

tudy of bioassay m
ethods for the

follow
ing drugs

a.  D
igitalis, b.  D

 – tubocaratine, c.  O
xytocine , d.  H

C
G

.

T
E

X
T

 B
O

O
K

S
1.

P
harm

acology and pharm
aco therapeutics by S

athoskar V
ol. 1 &

 2, P
ubl

by P
opular P

rakashan, M
um

bai.

2.
B

asic and clinical pharm
acology– B

ertram
. G

. K
atzung,

3.
Text book of P

harm
acology by Tripathi

4.
Text book of P

harm
acology by R

ang &
 D

ale.

R
E

F
E

R
E

N
C

E
S

1.
G

ood M
ann &

 G
ilm

ann: T
he  P

harm
acological basis of therapeutics, by

J.G
. H

ardm
an and Lee E

. Lim
bard, M

c G
raw

 hill, H
ealth P

rofessions D
vn.

2.
P

harm
acology, H

.P
 R

ang, M
. M

. dale &
 J.M

. R
itter: C

hurchill Living stone,

4 th E
d.

3.
Lew

is ‘s P
harm

acology by J. C
rossland,  C

hurch living stone
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A

B

1.
E

xperim
ents on Isolated P

reparations:

a)
To calculate the P

A
2  value of atropine using acetylcholine as an agonist

on rat ileum
 preparation.

b)
To calculate the P

A
2  value of m

epyram
ine or chloram

pheniram
ine using

histam
ine as agonist on guinea pig ileum

.

c)
To find out the strength of the given sam

ple on (e.g. A
cetycholine,

H
ista

m
in

e
, 5

-H
T. O

xyto
xin

 e
tc.) U

sin
g

 a
 su

ita
b

le
   iso

la
te

d
 m

u
scle

preparation by

d)
M

atching A
ssay

e)
Tw

o point A
ssay

f)
T

hree point A
ssay

2.
P

harm
acology of the G

astrointestinal Tract

a)
To study the anti-secretory and anti-ulcer activity using pylorus ligated

rats.
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M
E

D
IC

IN
A

L C
H

E
M

IS
TR

Y
 – II

U
N

IT – I
B

asic considerations of D
rug activity:

Introduction, F
actors affecting bioactivity, T

heories of drug activity, A
 brief account

of quantitative aspects of drug action and R
eceptor concept of drug action m

echanism
.

B
asic concepts of com

puter A
ided drug design; A

ctivity/toxicity predictions, Q
S

A
R

w
ith the use of TS

A
R

.

U
N

IT – II
M

echanism
s of D

rug action: Introduction, E
nzym

e stim
ulation, E

nzym
e inhibition,

S
ulfonam

ides and M
em

brane – active drugs
D

rug m
etabolism

 and inactivation: Introduction, B
iotransform

ations, M
etabolic

reactions, C
onjugation reactions

U
N

IT – III
A

 study of the follow
ing classes of drugs including introduction, classification,

structures, general m
ethod of synthesis (if any), m

echanism
 of action and S

A
R

.
S

ynthesis of com
pounds specified against each class is to be studied.

D
rugs acting on C

N
S

:
A

 brief study of the chem
istry of neurotransm

itters.
H

ypnotics and A
nxiolytics – P

henobarbital, D
iazepam

, A
lprazolam

.
A

nti-psychotics – C
hlorprom

azine, H
aloperidol, C

lozapine, O
xypentine.

A
nti-epileptics – P

henytoin, Valproic acid, C
arbazepine, E

thosuxim
ide.

A
nti-depressants – Im

ipram
ine, Fluoxetine, D

oxepine, S
ertraline.

U
N

IT - IV
G

eneral and Local anesthetic agents:
D

efinition, Introduction, chem
ical classification, S

A
R

, m
echanism

 of action and
synthesis of B

enzocaine and Lidocaine, H
alothane and K

etam
ine.

U
N

IT – V
A

 study of the follow
ing classes of drugs including introduction, classification,

structures, m
echanism

 of action and S
A

R
.  S

ynthesis of com
pounds specified against

each class is to be studied.
D

rugs affecting adrenergic m
echanism

:
Introduction,
A

drenergic receptors, catabolism
Indirect acting sym

pathom
im

etics: A
m

phetam
ine

E
phedrine, S

albutam
ol, P

seudoephedrine, D
obutram

ine, D
opam

ine
U

N
IT – V

I
A

 study of the follow
ing classes of drugs including introduction, classification,

structures, m
echanism

 of action and S
A

R
.  S

ynthesis of com
pounds specified against

each class is to be studied.

D
rugs affecting cholinergic m

echanism
:

Introduction – som
e aspects of cholinergic system

C
holinergics – C

arbacol, pilocarpine
A

nticholinesterase  – N
eostigm

ine
A

ntidotes for A
C

h Inhibitors:-  PA
M

 (P
ralidoxim

e)
C

holinergic blockers: P
ropantheline, D

icycloam
ine.

N
eurom

uscular blockers: G
alam

ine, S
uccinyl choline.

U
N

IT – V
II

A
 study of the follow

ing classes of drugs including introduction, classification,
structures, m

echanism
 of action and S

A
R

.  S
ynthesis of com

pounds specified against
each class is to be studied.
A

nti-adrenergic drugs: a
-blockers: P

henoxybenzam
ine, P

razosine, Tolazoline
 ß

 – blockers: P
ropranol, A

tenolol, Labetelol.

U
N

IT – V
III

A
 study of the follow

ing classes of drugs including introduction, classification,
structures, m

echanism
 of action and S

A
R

.  S
ynthesis of com

pounds specified against
each class is to be studied.
A

nti-cholinergic drugs: A
tropine, Ipratropium

 brom
ide, D

icyclom
ine, B

ipyridine,
P

ropantheline

TE
X

T B
O

O
K

S
1.

Text book of M
edicinal C

hem
istry by W

illiam
 O

. Foye, Lea Febiger, P
hiladelphia.

2.
W

ilso
n

 &
 G

isw
o

ld
’s Te

xt b
o

o
k o

f o
rg

a
n

ic M
e

d
icin

a
l C

h
e

m
istry a

n
d

pharm
aceutical chem

istry by JH
 B

lock &
 JM

 B
eale (E

ds), 11 th E
d, Lipcott,

R
aven, P

hiladelphia, 2004.
3.

S
. N

. P
andeya, Text book of m

ediacinal chem
istry, S

G
 P

ubl. Varanasi, 2003.

R
E

FE
R

E
N

C
E

S
1.

D
. A

braham
 (E

d), B
urger M

edicinal chem
istry ad D

rug discovery, V
ol. 1 &

 2.
John W

iley &
 S

ons, N
ew

 York 2003, 6 th E
d.

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences; 20 th

E
dition.

3.
B

entley and D
river’s Textbook of P

harm
aceutical C

hem
istry E

d: l.M
. A

therden.
O

xford U
niversity P

ress, D
elhi.

4.
B

.N
. Lads, M

G
.M

andel and F.I. w
ay, F

undam
entals of drug m

etabolism
 &

disposition, W
illiam

 &
 w

elking co, B
altim

ore U
S

A
.

5.
C

. H
ansch, C

om
prehensive m

edicinal chem
istry, V

ol 1 – 6 E
lsevier pergm

on
press, O

xford
6.

D
aniel lednicer, S

trategies For O
rganic D

rug S
ynthesis A

nd D
esign, John W

iley,
N

. Y. 1998.
7.

D
. Lednicer, O

rganic drug synthesis, V
ol, 1 – 6, J.W

iley N
.Y.

8.
Text book of M

edicinal C
hem

istry by K
adam

 V
ol. 1 &

 2.
9.

Text book of natural products by  O
.P.A

garw
al V

ol. 1 &
 2
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.P

h
arm

acy - I S
em

ester

M
E

D
IC

IN
A

L
 C

H
E

M
IS

T
R

Y
 – II   L

A
B

I.
S

yn
th

esis o
f so

m
e m

ed
icin

al co
m

p
o

u
n

d
s an

d
 th

eir an
alo

g
u

es.
i.

B
arbituric acid from

 D
iethyl M

alonate.
ii.

P
henytion from

 B
enzoin or B

enzil.
iii.

P
aracetom

ol from
 para nitro phenol. O

r para A
m

inophenol.
iv.

1,4- di hydro pyridine from
 ethyl aceto acetate.

v.
Q

uinazolinone from
 anthranilic acid via benzoxazinone.

vi.
S

ulfanilam
ide from

 acetanilide
vii.

Isoniazid from
 g-picoline.

viii.
A

ntipyrine from
 ethyl aceto acetate.

ix.
B

enocaine from
 para nitro benzoic acid.

II.
 Q

u
alitative estim

atio
n

 o
f so

m
e fu

n
ctio

n
al g

ro
u

p
s.

i.
H

alogens (S
trepheno’s m

ethod).
ii.

H
ydroxyl groups (acetylation m

ethod)
iii.

M
ethoxyl groups (Z

eissel’s m
ethod)

iv.
C

arboxyl groups (silver salt m
ethod).

·
N

ot to be given in E
nd E

xam
ination s – details are not given

E
L

E
C

T
IV

E
S

a)
Industrial P

harm
acy

b)
C

linical P
harm

acy/P
harm

acology

c)
P

harm
acognosy/M

edicinal C
hem

istry

d)
P

harm
aceutical A

nalysis/Q
uality assurance

e)
P

harm
aceutical M

arketing
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D
O

SA
G

E FO
R

M
 D

ESIG
N

 &
 N

O
VEL D

R
U

G
 D

ELIVER
Y SYSTEM

S

U
N

IT
-I

P
reform

ulation: P
hysico chem

ical properties like physical form
, particle size,

shape, density, w
etting, dielectric constant, solubility, dissolution, organoleptic

additives, hydrolysis, oxidation-reduction, recem
ization, polym

erization etc and
their effect on form

ulation, stability and bio availability study of prodrugs in solving
problem

s related to stability bio availability in form
ulations.

U
N

IT
-II

Introduction to process validation of dosage form
s m

anufacture.

U
N

IT
-III

G
M

P
 and Q

uality A
ssurance, Q

uality A
udit.

U
N

IT
-IV

R
egulatory A

ffairs &
 IP

R

U
N

IT
-V

N
ovel D

rug D
elivery system

s: S
ustained release dosage form

s: principles and
concepts involved, dosages calculation m

ethods adopted in release controlling.

U
N

IT
-V

I
D

esign, m
anufacture and evaluation of various types of sustained release

products concept of controlled drug delivery, oral, parenteral, long acting products,
im

plants and transderm
al drug delivery system

s.

U
N

IT
-V

II
D

esign, m
anufacture and evaluation of nanoparticle technology &

 liposom
es.

U
N

IT
-V

III
S

tabilization and stability testing protocol for various pharm
aceutical products.

T
E

X
T

 B
O

O
K

S
1.

H
C

 A
nsel introduction to P

harm
aceutical D

osage form
s

2.
Q

uality A
ssurance in P

harm
aceutical Industry by Y.A

njaneyulu &
 M

araiah
3.

T
heory &

 P
ractice of industrial pharm

acy by L. Lachm
an,  H

.a, Lieberm
an

and J.L. K
anig,, Lea &

 F
ebieger, P

hiladelphia Latest E
dn.

4.
C

V
S

. S
ubram

anyam
, P

harm
aceutical production and m

anagem
ent, V

allabh
P

rakashan, N
ew

 D
elhi
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R
E

F
E

R
E

N
C

E
S

1.
C

osm
etics S

ciences &
Technology by S

agarian &
 M

S
 B

alsam
.V

ol.1, 2 &
 3

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences

3.
B

entley’s Text B
ook of P

harm
aceutics by R

aw
lkins, E

lbs publ
4.

H
C

 A
nsel Introduction to P

harm
aceutical D

osage form
s

5.
S

.H
. W

illing, M
.M

 Tucherm
an and W

.S
. H

itchings IV
, G

ood M
anufacturing

P
ractices for P

harm
aceuticals: A

 P
lan for Total Q

uality C
ontrol, M

arcel
D

ekker, Inc., N
ew

 York
6.

G
ilbert S

. B
anker and C

hristopher T
 R

hodes, M
odern P

harm
aceutics, IV

th
ed, m

arcel dekker, usa, 2005.
7.

Y
iew

 C
hien, novel drug delivery system

s, 2 nd ed, m
arcel dekker 2003.

8.
R

obert . A
. N

ash, P
harm

aceutical P
rocess V

alidation, 3 rd E
d M

arcel
D

ekker, 2003.
9.

G
ood M

anufacturing P
ractices – S

chedule M
  R

ead W
ith T

he D
rugs A

nd
C

osm
etic R

ules 1945
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V
E

L
 D

R
U

G
 D

E
L

IV
E

R
Y

 S
Y

S
T

E
M

S
 – L

A
B

1.
P

reform
ulation studies including drugs excipients com

patibilities studies,
effect of stabilizers, in dosage form

 design.

2.
S

tability evaluation of various dosage form
s and their expiration dating.

3.
D

esign, D
evelopm

ent and evaluation of controlled release form
ulations.

4.
S

olubility param
eters in liquid dosage form

s like syrups.

5.
P

hysical properties, versus therapeutic efficacy of dosage form
s
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P
H

A
R

M
A

C
E

U
T

IC
A

L
 A

N
A

LY
S

IS
 – II   L

A
B

P
ractical exp

erim
en

ts

1.
A

scending paper chrom
atography.

2.
R

adial paper chrom
atography.

3.
T

hin layer chrom
atography.

4.
C

olum
n chrom

atography * (dem
onstration only).

5.
P

aper electrophoresis of am
ino acids.

6.
G

el electrophoresis* (dem
onstration only).

7.
H

P
LC

*(dem
onstration only).

8.
P

A
G

E
* (dem

onstration only).

9.
K

inem
atic viscosity*.(dem

onstration only)

10.
IR

- A
nalysis* - related problem

s (dem
onstration only).
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acy - II S
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ester

P
H

A
R

M
A

C
E

U
T

IC
A

L
 A

N
A

LY
S

IS
 – II

A
 brief account of the theory, instrum

entation and applications of the follow
ing

techniques:
U

N
IT

 – I
 P

aper, thin layer and colum
n chrom

atographies
U

N
IT

 – II
G

as C
hrom

atography
U

N
IT

 – III
H

P
LC

 &
 H

P
T

LC
U

N
IT

 – IV
E

lectrophoresis
U

N
IT

 – V
R

adio Im
m

uno A
ssay &

 E
nzym

e Linked Im
m

uno S
orbate A

ssay
U

N
IT

 – V
I

B
a

sic p
rin

cip
le

s o
f N

u
cle

a
r M

a
g

n
e

tic R
e

so
n

a
n

ce
 &

 M
a

ss
S

pectrom
etry

U
N

IT
 – V

II
B

asic principles of D
ifferential T

herm
al A

nalysis and D
ifferential

S
canning C

alorim
etry

U
N

IT
 – V

III
B

asic principles of A
tom

ic A
bsorption S

pectroscopy and X
R

D

N
o

te. *N
o

t fo
r E

n
d

 E
xam

in
atio

n
s.

T
E

X
T

 B
O

O
K

S
1.

S
pectroscopy by S

ilvesterin.
2.

Instrum
ental and C

hem
ical A

nalysis by B
.K

.S
harm

a, G
oel P

ubl H
ouse,

H
yderabad.

3.
Text book of P

ractical P
harm

aceutical chem
istry by B

eckett &
 S

tenlae
V

ol.I&
II

4.
Q

uantitative C
hem

ical A
nalysis by A

I V
ogel.

5.
Instrum

ental m
ethods of analysis by H

obart. H
. W

illard and others C
B

S
publ and D

istributors N
ew

 D
elhi.

R
E

F
E

R
E

N
C

E
S

1.
P

harm
acopoeia (IP, B

P, U
S

P, P
hI, E

u. P
hI)

2.
Q

uality A
ssurance in P

harm
aceutical Industry by Y.A

njaneyulu &
 M

araiah
3.

Q
uantitative analysis of D

rugs and P
harm

aceuticals by P.D
. S

ethi.
4.

A
 text book of pharm

aceutical analysis by K
. A

. C
onnors, W

iley Interscienc,
N

Y.
5.

Jenkin’s quantitative pharm
aceuticals chem

istry by A
.M

. K
nevel &

 F.E
.

D
igengl, M

c G
raw

 H
ill B

ook C
o., N

Y.
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M
E

D
IC

IN
A

L
 C

H
E

M
IS

T
R

Y
 – III

U
N

IT
 – I

A
 study of the follow

ing classes of drugs including introduction, classification
w

ith exam
ples of structures, m

echanism
 of action and S

A
R

.  S
ynthesis of

com
pounds specified against each class is to be studied.

D
rugs acting on C

ardio-vascular diseases:
G

eneral account of cardiovascular diseases
A

ntihypertensives – M
ethyl D

opa, A
m

lodipine, E
nalapril, Losartan.

U
N

IT
 – II

A
 study of the follow

ing classes of drugs including introduction, classification,
structures, m

echanism
 of action and S

A
R

.  S
ynthesis of com

pounds specified
against each class is to be studied.
A

nti-arrhythm
ics – P

rocainam
ide

D
iuretics – A

cetazolam
ide, H

ydrochlorthiazide, F
urosem

ide
A

nticoagulants, A
nti-anginals and C

oronary vasodilators – Isosorbide dinitrate,
V

erapam
il, D

iltiazem
A

ntihyperlipidem
ics (H

ypocholesterem
ic drugs): C

lofibrate

U
N

IT
 - III

G
eneral account on pancreatic and thyroid horm

onal m
alfunctions. A

 brief account
on statins
A

ntidiabetics – P
henform

in, G
lipizide including a brief account on P

P
A

R
 inhibitors,

M
eglitinide analogues, a

-glucosidase inhibitors – A
carbose, M

iglitol
D

ru
g

s a
ffe

ctin
g

 T
h

yro
id

 F
u

n
ctio

n
: M

e
th

im
a

zo
le

, P
ro

p
ylth

io
u

ra
cil, In

su
lin

preparations

U
N

IT
 – IV

A
.

 A
nalgesics and N

S
A

ID
S

 (N
on-steroidal anti-inflam

atory agents):
a) Introduction and types of pain and inflam

m
ation, b) classification and

system
atic developm

ent of analgesics of m
orphine, m

ild analgesics and strong
analgesics : M

eperidine and M
ethadone, c) N

S
A

ID
S

 – A
spirin, P

aracetam
ol,

Ibuprofen &
 D

iclofenac d) A
 brief account on C

ox-2 inhibitors and nim
sulide.

U
N

IT
 – V

C
hem

otherapeutic A
gents:

D
efinition, C

hem
ical C

lassification, S
A

R
 and m

echanism
 of action and synthesis

of the specified drugs in the follow
ing:

S
ulpha drugs

:
S

ulphadiazine, S
uphasalzine,

Trim
ethoprim

, S
ulpham

ethoxazole, S
ulpham

eter
A

nti viral D
rugs

:
A

cyclovir, Z
idovudine

A
ntifungal A

gents
:

F
luconazole and Itraconazole.

U
N

IT
 – V

I
A

nti tuberculars
:

Isonicotinic acid hydrazide and E
tham

butol &
 R

ifam
picin

A
nti leprotics

:
D

apsone

U
N

IT
 - V

II
A

ntiam
oebics

:
M

etronidazole, D
iloxanide furoate

A
nthelm

intics
:

D
ie

th
ylca

rb
a

m
a

zin
e

 
citra

te
, 

P
yra

n
te

l 
p

a
m

o
a

te
,

M
ebendazole, A

lbendazole
A

ntim
alarial D

rugs
:

C
hloroquine, P

rim
aquine and   pyrim

etham
ine

U
N

IT
 – V

III
A

nticancer D
rugs

:
C

hloram
bucil, B

usulphan, P
rocarbazine,  C

arm
ustine, 5-

F
lu

ro
u

ra
sil, 5

-M
e

rca
p

to
p

u
rin

e
  M

e
th

o
tre

xa
te

, V
in

ca
alkaloids – V

inblastin,  V
incristine

T
E

X
T

 B
O

O
K

S
1.

Text book of M
edicinal C

hem
istry by W

illiam
 O

. F
oye, Lea F

ebiger,
P

hiladelphia.
2.

W
ilso

n
 &

 G
isw

o
ld

’s Te
xt b

o
o

k o
f o

rg
a

n
ic M

e
d

icin
a

l C
h

e
m

istry a
n

d
pharm

aceutical chem
istry by JH

 B
lock &

 JM
 B

eale (E
ds), 11 th E

d, Lipcott,
R

aven, P
hiladelphia, 2004.

3.
S

. N
. P

andeya, Text book of m
ediacinal chem

istry, S
G

 P
ubl. V

aranasi,
2003.

R
E

F
E

R
E

N
C

E
S

1.
D

. A
braham

 (E
d), B

urger M
edicinal chem

istry ad D
rug discovery, V

ol. 1 &
2. John W

iley &
 S

ons, N
ew

 York 2003, 6 th E
d.

2.
Lippincott W

illiam
s and W

ilkins: R
em

ington P
harm

aceutical S
ciences

3.
B

entley and D
river’s Textbook of P

harm
aceutical C

hem
istry L. M

. A
therden.

O
xford U

niversity P
ress, D

elhi.
4.

B
.N

. Lads, M
G

.M
andel and F.I. w

ay, F
undam

entals of drug m
etabolism

 &
disposition, W

illiam
 &

 w
elking co, B

altim
ore U

S
A

.
5.

C
. H

ansch, C
om

prehensive m
edicinal chem

istry, V
ol 1 – 6 E

lsevier pergm
on

press, oxford
6.

D
aniel lednicer, S

trategies F
or O

rganic D
rug S

ynthesis A
nd D

esign, John
W

iley, N
. Y. 1998.

7.
D

. Lednicer, O
rganic drug synthesis, V

ol, 1 – 6, J.W
iley N

.Y.
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R

Y
 – III  L

A
B

A
ssay o

f so
m

e d
ru

g
s fro

m
 th

eir fo
rm

u
latio

n
s:

1.
S

ulpha m
ethoxazole (sulpha drug)

2.
G

libenclam
ide (sulphonylurea, hypoglycem

ia)

3.
M

etronidazole (antiprotozoal)

4.
Ibuprofen (analgesic-antiinflam

m
atory)

5.
F

lurosem
ide (diuretic)

6.
Isoniazid (anti-tubercular)

7.
A

spirin (analgesic,antipyretic,and antiinflam
atory, antithrom

botic)

8.
P

henytoin (anticonvulsant)

9.
P

henobarbitol (sedative-hypnotic)

10.
D

iethylcarbam
izine (antihelm

intic)

11.
S

albutam
ol (antiastham

atic)

12.
P

henyl butazone (A
nti inflam

m
atory)
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P
H

A
R

M
A

C
O

G
N

O
S

Y
 – IV

U
N

IT
 – I

P
h

yto
ch

e
m

ica
l S

cre
e

n
in

g
: Id

e
n

tifica
tio

n
 &

 iso
la

tio
n

 o
f p

la
n

t co
n

stitu
e

n
ts,

identification and estim
ation of various functional groups in phytoconsitituents.

U
N

IT
 – II

Introudction, classfication and study of different chrom
atographic m

ethods and
their applications in evaluation of crude drugs.

U
N

IT
 – III

M
arine P

harm
acognosy: S

tudies on novel natural products from
 m

arine sources.

U
N

IT
 – IV

S
tudy of traditional drugs: com

m
on and vernacular nam

es, sources, chem
ical

constituests and uses of K
antakari, M

alkanguni, S
hatavari, S

ankhapushphi,
Tylophora, B

ilva, K
alijeeri, R

asna, A
pam

arga, G
okhru, G

udhuchi, B
ach, A

m
la,

M
ethi, G

uggul, K
alim

usli, P
unarnava, C

hitrak and B
rahm

i.

U
N

IT
 – V

H
erbal F

orm
ulations

a)
G

eneral introduction to alternative system
s of m

edicine like A
yurveda,

S
iddha, U

nani and H
om

oeopathy.
b)

M
ethods of preparation of form

ulations in A
yurveda like C

hurnas, Lehyas,
Tailas, B

hasm
as, A

savas and A
rishta.

U
N

IT
 – V

I
H

erbal F
orm

ulations
a)

G
eneral introduction to cosm

ecuticals role of herbs in cosm
etics: S

tudy of
the follow

ing drugs. A
m

la, H
enna, C

yperus, S
oap nut, A

loe vera, Turm
eric,

S
andal w

ood, B
itter organge peel

b)
D

efinition and study of N
eutraceuticals: G

arlic, S
pirulina, S

oya and R
oyal

Jelly.

U
N

IT
 – V

II
Introduction and im

portance of herbal m
edicine and cosm
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