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UNIT : I

SOLUBILI'I'Y OF DRUGS

Solubilitl,exprrssions, Illcclriurisrus ol'solrrlc solvcrrt irrterirctions, kloal s()lubility parameters'

Solvation & Assor'iatiou. l.'lctors inllrrcrrcirrg soltrtrilily ol'rJnrgs, l)illirsion principles in hiological

qsrcnrr Sohrbilitl'Ol'grs in liquirls. Solrrtrility ol'liquirls in litlLritls, ( llinary soluti<ns, ideal solutionsl,

Raoulr's lau,. ltical and llc.al solutions, I)nrtiully rniscihlc liquids, Critical solution temperature

and applicltions. [)istrihtrtiorr llrv. its linritltions arrd appliuttitrns.

Chloride, Sugar
a solutc.'fhr- soh'cnt is thc contFucnt ot'a sttlution

Solvcnts which arc gencftllly in liquid lbnn but can

issolvc, suspcnd oI'c\tlilct othcr nlateriills, usually

thc solvcnts or tltc othcr nlatcrials. For cx. Water,

A solvent is a substancc that dissolves

that is present in higher concentralton'

also be a solid or gas that arc uscd to d

without chemicallY changing cithcr

-!
a-'
fr

its1

G v^
..O

i

D

Ethanol.

*
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T.I INIRODUCTIONTOSOLUBILITY:
. Solubilityisthe importantparameterto achieve desired concentration of drugs in the

qmnic circulation that couid exert desired physiological response. Any &trg to be absoibed

must be present in the form ofan aqueous solution at the site ofabsorption. Since, water

rcmainsthesolventofchoicefor liquid pharmaceutical formulations;poorwatersohrble

&ugs have slow absoqptir.rn leading to inadcquatc bioavailability'

. Solubility can be defined in two ways, in quantitative way and qualitative way.

. Qrantitatively solubility is defined as the maximum amount ofa substanct that will dissolve

in a given amount ofsolvent at a specified ternperature'

. eualitatively solubility can be defined as spontaneous interactionbeweensoluteand

solvent !o form homogeneous solution'

. Garerally, tre solubility of a compound depends on tlre phpical and chemical properties

ofthe components (solute and the solvent) and several factors that have impact over

process ofiolublization such as temperature, pressure, pH, particle size ofsolute etc'

. solrbility ir *ually expressed as grams of solute per liter of solvent.

. A solute is any substance which can be either solid or liquid or gas dissolved in a solvc'nt.

Generally, in solution, the amount of solute is always less than solvcnt' For c'x' SorJium
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Brilliant Publication 5

Pharmacognosy

SYLLABUS

As per ER 2020, Pharmacognosy Practical Syllabus is as given below:

    Sr. No. Title

      1. Morphological Identification of drug :

Ispaghula, Senna, Coriander, Fennel, Cardamom, Ginger, Nutmeg, Black Pepper,

Cinnamon, Clove, Ephedra, Rauwolfia, Gokhru, Punarnava, Cinchona, Agar.

       2. Gross anatomical studies (Transverse Section) of the following drugs:

Ajwain, Datura, Cinnamon, Cinchona, Coriander, Ashwagandha, Liquorice, Clove,

Curcuma, Nuxvomica, Vasaka.

        3. Physical and chemical tests for evaluation of drugs:

Asafoetida, Benzoin, Pale catechu, Black catechu, Castor oil, Acacia, Tragacanth, Agar,

Guar gum, Gelatin.



Brilliant Publication 9

Pharmacognosy

 Aim – To study morphological characteristics of Ispaghula

Synonyms - Ispaghula, Ispagol, Ishabgula, Spongel seeds.

Botanical Source - Ispaghula consists of dried seeds of Plantago ovata, belonging to family
Plantaginaece.

Morphology Ispaghula seed –

Colour Pinkish gray to brown

Odour None

Taste Mucilaginous

Shape Ovate, boat shaped, cymbiform

Size 1.5–3.5 mm long, 1–1.8 mm wide.

Weight of 100 seeds 0.15–0.19 g

Surface Smooth

Nature Seeds are hard, translucent

External Features The dorsal (convex surface) consist of a small elongated
reddish brown spot at the center while the ventral (concave
surface) has a cavity which is covered with a thin whitish
membrane.

Experiment No - 01

EXPERIMENT NO - 01



8

AS PER

rCI FIRST YEAR B. PHARM SEMESTER-I

A PRACTICAL BOOK OF

PHARMACEUTICAL
ANALYSIS

Dr. K. S, IAIN Ms' D' K' KADAM

7**u**.r**

I.]ASHIK-3

t1
<i

PRINCIPAL
r k Wagh College of PharmacY

Nasirtk-422 003

7i

,

-,4

tN

:l

l
&r-

7,r.

=

a Tra-

Ih
t
E

* rir- t'+
't

4



A Practical Book of

PIIARMAGEUIIGAl

AlIAlY$Is
As Per PCI Regulations

FIRST YEAR B. PIIAR]TIACY
Semester - I

Dr. K. S. Jaln
M. Pharm., Ph.D., FIC

Principal & Profesor,

Deptt. of Pharmaceutical Chemistry,

Ms. D. K. I{adam
M Pharm.,

Asst. Prolessor,

Deptl. of Pharmaceutical Chemistry'

K.K.Wagh College of Pharmacy'
K.K.Wagh Education SocletY's,

K.K.Wagh College of PharmacY,

Hirabai Haridas Vidyanagari, Amrul Dham, Panchavati,

Nashik,422003.

Nashik,422003.

Price t 85.00

ffiN I
A
RAL f

NPR K A H A

N3918

TEDGENOwror xCEMENADVA N

(3
<i Iir',SHlK

Lt-

1_"'

+ *ffiffi''**'

S



-.t

Flrrt Edllion : FQbruary 2021

@ DISTRIBUTION CEI{TRES
PUNE

Nlroll Prokoshon
(For orders outside Puno)

Niroli Prukoshon :

Niroll Prokoshon :

Niroll Prokoshon :

Nlroll Prokoshan :

Niroll Prqkashon :

119, Budhwar peth, Jogeshwari Mandir Lane, pune 411002, Maharashr.,
rel i ,o20) 2445 2044, Mobile : 9657703145 ' "'
Email : bookorder@pragationline.com, niralilocal@pragationtine.com

S.No.28/27, Dhyari, Near PariCompany, Pune 411041
Iel: (020) 24690204 Fax : (020) 24690316; Mobite : 9657703143
Email : dhyari@pragationline.com, bookorder@pragationline.com
MUMAAI
385, S.V.P. Road, Rasdhara Co-op. Hs9. Society Ltd.,

Girgaum, Mumbai400004, Maharashtra; Mobile : 9320129587
T€l :(022) 23856339 / 23869976, Fax:(022) 2386 9976
Email : niralimumbai@pragationline.com

JALGAON
34 V. V. Golani Market, Navi Peth, Jalgaon 425001,
Maharashtra, Tel :(0257)2220395, Mob : 94234 91860
KOLHAPUR
New Mahadvar Road, Kedar Plaza, 1'r Floor Opp. IDBI Bank
Kolhapur 416 012, Maharashtra. Mob : 9850046155
NAGPUR
Above Maratha Mandir, Shop No.3, First Floor,
Rani Jhanshi Square, Sitabuldi, Nagpur 440012, Maharashtra
Tel : (0712) 254 7129

DELHI
4593/15, Sasement, Agarwal Lane, Ansari Road, Daryaganj

Near Times of India Building, New Delhi 110002 Mob : 08505972553

Email : niralidelhi@pragationline.com

BENGALURU
Maitri Ground Floor, Jaya Apartments, No- 99,6s Cross,56 Main,

Malleswaram, Bengaluru 560003, Karnataka; Mob : 9449043034

Email: nhalibangalore@pragationline.com

Other Branches: H derabad, Chennal

otillcali

tLe0!Nole: E b effone asi) be n pevery en adem avoidto rr0rs€ 0m cave t/repossl 0r r0niss s n book.ts n s rserr0 m h Anyte lhi pts,p v
mt0r heslake btiUs0 noted and thebeshall r0b h to nour tice0 eilhenbeshall careken ol n n edotifi alrh pthe ednert l0n. Sug

AJrcalhe uthor 0 book lersel shal r0mlebe ble fo a lherelamd e 0 oflossspnsi loaclion 0n ofe n any ag nyany any
uslm checcross allk he alacts cnd ontenls h 0 an Gov €nernm n n0 0 bl ationsrcng pu

t'r '.4
ti>

PRINCIPAL
r. x wagh coilege of Pharmacy

N ash rk-422 003

!<(i

ISBN
otBook

2ss12336/37 /39,
411005

25511379(020)(020)

Nlroli Prokoshon :

(For ond6rs within Pune)

Nirali Prskoshon :

n0f

Themanner,kind,

find us on

S

\,

11r.,l fl K.



contents
Unitl:Generalln troduGtion

1.1 Volumetric Glassware

1.1.1

7.r.2

1.1.3

7.7.4

1.1.5

1.1.6

Pipettes
Burettes

Measuring CYlinders

Volumetric Flasks

ErlenmeYer Flasks

*i,rn'"fr",,,"s and Specific Gravity Bottles

L.7.7 Eeakers

1.2 Cleaning of Glassware

1.3 Some Basic Concepts

1.3.1 Preparation of Aqueous Solutions

!.3.2 Per cent Solutions

1.4 Volumetric Methods

1.4.1 Definitions of Terms

Requirements for Volumetric Methods

Classification of Volumetric Methods

Steps Involved in Quantitative Analysis

7.4.5 End Point Detection

7.4.6 Calibration of Voiumetric Glasswares

Question Bank for Viva-Voce

.tX

1,1

1.q

1.g

1.r

t.:

1.;

7.t

1.t

1.!

1.!

t(

I

1.4.2

1.4.3

1.4.4

1.11

1.1i

1.11

1.1;

7.r2

1.13

1.14

1.1s

1.16

2.1- 2.20

2.1

2.6

2.9

2.tt
2.71

Unit2:LimitsTests
Experiment 1: To Perform Limit Test for Chlorides
Experiment 2 : To perform Limit Test for Sulphate
Experiment 3 : To perform Limit Test for lron
Experiment 4 : To perform Limit Test for Arsenic. Question Bank for Viva_Voce

4

unit 3 Preparation and standardization of some Vorumetric Reagent sorutions

Experiment 1 : To prepare and standardize 0.1 N sodium Hydroxide 
3'1 ' 3'14

Experiment 2 : To prepare and Standardize o.i f,, irtnrri. e.ia 3.3Experiment 3 : To prepare and Standardize 0.1 N Sodium Thiosulfate 3.4Experiment 4 : To prepare and Standardize o.i ,u o",.rrir, permanganate 3.6Experiment 5 : To prepare and standardiz" ;.; ; :; Ammonium sulphate 3.10r Question Bank for Viva-Voce --' 'c Ammonlum Sulphate 
3.1i

t/(5
<( >,

.v PRINCIPALr k Wag.h College of pharmacv
Nashrk_422 003

*



Unit 4 : Assay of the Compounds Along with Standardization of Titrant

Experiment 1 : Assay of Ammonium Chloride by Acid'Base Titration

Experiment 2 : Assay of Ferrous Sulphate by Cerimetry

Experiment 3: Assay of Copper Sulphate by Iodometry

Experiment 4 : Assay of Calcium Gluconate by Complexometry

txperiment 5 : Assay of Hydrogen Peroxide by Permanganometry

Experiment 6 : Assay of Sodium Benzoate by Non-Aqueous Titration

Experiment 7 : Assay of Sodium Chloride by Precipitation Titration

. Question Bank for Viva-Voce

4.L. 4.14

4.1

4.2

4.3

4.5

4.7

4.9

4.10

4.12

PRINCIPAL
/ x Waoh College of PharmacY

-N ashrk -422 003

Unit5:DeterminationofNormalitybyElectro-AnalyticalMethods5'1'5'10
1. Conductometric Titrations 5'1

ExPerimentl:DeterminationofthestrengthofaSolutionofStrongAcid(Hydrochloric
Acid) by A Standard Solution of Strong Base (Sodium Hydroxide) 5'1

Etperiment2:ToCarryouttheconductometricTltrationofMixtureofAcids[0'1NHC|
+ 0.N CHTCOOHI vs Strong Base (1 N NaOH) 5'5

2. Potentiometric Titrations 3'7

Experiment3: Determination of Strenqth of Strong Acid Against Strong Base by

Potentiometric Titration S'7

o Question Bank for Viva-Voc. 5'9

Bibliography B'1 'B'1

***

S

.\o
4
-.4

NA

J,.

lK-



rllnit...7

GENERAL INTR.ODCUTION

All laboratory work involves some form of measurement. Various types of volumetric

glassware are available for measuring lab reagents. Before starting any analytical

experiment, one must familiarize him/herself with the types of volumetric glassware and

should learn to use the apparatus accurately to eliminate the errors resulting from careless

handling of the aPParatus.

{.1,1 Pipettes

These are used to transfer a known volume of liquid from one container to another

They are designed either to contain Oc) a specific volume of liquid or to deliver (ID) a

specified volume [To contain and To deliver (TC & TD): Manufacturer stamp TC or TD

near the toP of the pipette. TC PiPette holds o r contains a particular volume but does not

dispense that exact volume, whereas TD pipette will dispense the exact volume indicatedl'

Table 1.1 : PiPette Classification

I. Design

A. To contain (TC)

B. To deliver (TD)

(1.1)

<{

\,

),2
\7,
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PHARMACEU TICAL ANALYSIS

Definition:

Pharmaceutical analysis is a branch of practical chemistry that involves a series of
processes for identification, determination, quantification and purification of a substance,

sepamtion of the components of a solution or mixture, or determination of structure of
chemical compounds. The substance may be a single compound or a mixture of compounds

and it may be isolated or in any of the dosage forms. The substances used as

pharmaceuticals are from various synthetic or natural (animal, plant, marine, microbial or

mineral) sources.

Scope:

The process of analysis can be broadly categorized as; a) qualitative (identification) and

b) quantitative (estimation). The sample to be analysed is called as analyte and on the basis

oJ size of analyte, quantitative analysis can be termed as; macro (0.1 9m or more), semi-

micro (0.01 9m to 0.1 9m), micro (0'001 gm to 0.01 9m), sub.micro (0.0001' gm to 0.001 9m),

ultra-micro (below 10-a9m) and trace analysis (100 to 10000 ppm)'

1. Qualitative analysis is performed to establish composition of natural/synthetic

,,b,t.n..,. These tests are performed to indicate whether the substance or

iorporna is present in the sample or not. various qualitative tests involve;

detectionofevolvedgas,formationofprecipitates,limittests,colourchange
reactions, determination of melting point and boiling point etc'

2. quantitative analpis is mainly used to quantify any comoound or substance in the

sample. These techniques are tased on (a) the quantitative performance tt::lfll:
chemlcal reaction .na .itn.i..iirring t,. amount of reagent added to complete

1)

.'O)+/(f
<l

\

F-G A

Unit I :
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Chapter 1

Systematic

Unknown

Qualitative Analysis of
Organic Compounds

Qualitative organic analysis is the systematic identification and confirmation of an
unknown organic compound.

Qualitative organic analysis forms an important part of the practical training of the
budding organic chemist. It gives a balance between structured systemic approach and the
intuition, which the student acquires with experience.

'Proper application of knowledge of cirganic chemistry and significant observations can
help draw meaningful conclusions leading to pinpoint identification.
The systematic steps of qualitative analysis:

Following essential and integral stepi for the systematic identification of an unknown
organic compound, should be followed meticulously and religiously, skipping none of it.

. .1, Preliminary tesG: It can tell the state, nature and type in a broad manner.
2. Detection of elements/elemental analysis (Lassaigne's test): It can throw ligfrt on

which of the elements N, tOl, S, halogens are present.

3. Dete€tion of functional group: Whic[ is the main organic functional group in the

. compound.
4. Derivative preparation:. This is preparable and can help to confirm the unknown

com pou nd.

.5. Determination of physical constants: B.P. or M.P. are an important characteristic

physical property.
5. ieparation of binary mixture: In case of mixture of two unknown compounds,

which need to be-separated prior to their analysis'

This helps in error free identification of an unknown organic compound. The tests are

given in sequence one after the other, to reach the end results and to confirm the identity of

ihe given, unknown organic compound, correctly and student is required to follow the same

sequence.

Mainclassoforganiccompoundseniounteredinthesystematicqualitativeanalysis:
i;ftJ;t;;s: 1e.9., glicose, fructose' sricrose' lactose' maltose' starch' dextrin' etc')

Testsl

1. Molisch test: General test for carbohydrates'

2. Barfoed's test: For distinction between mono and disaccharides'

3. Fehling,s ".ra 
e"r;li";s 

-t"sts, 
For differentiating between a reducing and a

non-reducing saccharides'

4. Selvinoff's test Test for ketoses'

(1'1)
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Chayter...7

CLASSIFICATION,
NOM ENCLATU RE AN D ISOM ERISM

r LEARNING OBJECTIVES I
'lo frau &f{t;a;rt typu of C[assu onl Oryanit Catpounds.

to ulsstsd tfu I'|I:PAC Ryks for \'{gnarctaara of Orga c Compouls
,h rtau tA4 Sh&auN,lrom ghten nau.
tlo gi.r tlt iarnc fo giwtL Stflt blrq.

to ualasal rypu of Isorurism of tfu Orgaait Cotqoadn.

Classification of organic compounds on the basis of functional group and elementa

composition:

i. Corpounds containing carbon and hydrogen atoms only: Hydrocarbons (Alkanes'

Alkenes, Alkynes, Aromatic Hydrocarbons' Arylalkyl Hydrocarbons' Alicyclic

Hydrocarbons).

2. Compounds containing carbon, hydrogen and oxygen atoms onl!4 Alcohols' Phenols'

Ethers, Epoxidei, Carbonyl compounds, Aldehydes and Ketones' Carboxylic acids' Este6'

Anhydrides.

3. Compounds containing Carbon, Hydrogen and Nitrogen atoms only: Amines and Imines'

.. ::tl';#f".'jHinine carbon, Hydroeen, Haroeens with or without oxysen: Arkyr

5

6

7

Halides, Aryl Halides, Aryl Halides'

iorp"rni, containing Carbon, Hydrogen' oxygen and Nitrogen atoms only Amides'

Imides, Aldoximes, Ketoximes, Nitro compounds'

iorporna, containing Carbon, Hydrogen and Sulphur with/without Nitrogen' Oxygen

.na H.tog.n, Sulphonic acids, Sulphonylhalides' Sulphonamides'

IUpAC nomenclature of all classes of iompounds; Nomenclature of Mono-substituted

and Poly-substituted compounds' (Recent rules of IUPAC referred)'
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Chapter 1

Tests

Limit Tests are quantitative or semi-quantitative tests designed to identify or contror
small quantities of impurities. These tests shourd be specific aJ iensitive.

Limit = A value or amount that is likely to be present in a substance.
fest = To examine or to investigate

lmpurity = A foreign matter present in a compound

Definltlon:

Limit test is defined as a quantitative or semi-quantitative test designed to identify and
control small quantities of impurities which are likely to be present in the substance.

lmpodance of Limit TesE:

1. To find out the harmful amount of impurities

2. To find out avoidable / unavoidable amount of impurities.

Types of Limlt Testi:

1. Comparison method

2. Quantitative determination

3. Test in which there is no visible reaction

General Prlnclplesl

1. If the sample is lighter (in colourAUrbidity/opalescence) than the standard solution

then it is within the pharmacopoeial limit (accepted).

2. If the sample is darker/heavier than the standard solution then it is above the

pharmacopoeial limit (re1ected)'

3. Specificlty of a Limit Test A given limit test for a trace impurity should involve

. some selective reaction of the reagent with the trace impurity under

consideration/detection specifically characteristic only to it'

4. Sensitivity of a Limit Test As most of the limit tests involve dilute solutions and

results are based on concentration of the trace impurity, the results may take longer

durationtobecomeobservableorappreciable.Thus,considerationofdurationof

testneedstobeofprimeconsiderationindesigningthelimittest'

Nessler's Cyllnder (IP appendix Vll A127)

It is a clear glass cylinder with norm

cylinders are of 100 ml capacity' The overall

50 ml mark is 11.0 to 12.4 cm and the thic

tmL

the thickness of the base is a

:

al capacity of 50 ml. However, iome Nessler's

height is about 15 cm, the external height to the

kness of the wall is around 10 to 1,5 mm, while,

3.0 mm. The external height to the 50 mark of

re than I mm in th I iven r.
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Founders of stereochemis

Stereochemistry is a branch of organic chemistry which deals with structure of
compounds in three dimensions and hence can be termed as chemistry or study of
compounds with respect to the arrangements and movemenls of different atoms or group
of atoms in space. The word is derived from Greek word (Stereos = "three"-dimensionality).

Stereochemistry also deals with stereo-isomerism and stereo-chemical reactions of
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ChnYwr "' 7

BENZENE AND ITS DERIVATIVES

o IEARNING OBJECITVES o

After completing this chapter. reader should be able to understand:

. Introduction to benzene'

o Analytical, Syrthetic and other evidences in the derivation of structure of benzene.

. Orbital Picture of benzene'

. Resonance in benzene, aromatic characters, Huckel's rules.

r Reactions of benzene - nitration, sulphonation, halogenation-reactivity, Friedel-Crafu

alkylation - reactivity, limitations, Friedel-Crafu arylation.

. Substituents, effect of substituents on reactivity and orientation of mono substituted

benzene compounds towards electrophilic substitution reaction.

. Structure and uses of DDT, Saccharin, BHC and Chloramine.

Benzene on which the study of aromatics began was discovered in L825. However, it was

not till 1866 that the Kekule's formula or structure I of benzene was known, till he proposed

it This structure of benzene is most accepted because the satisfactory answers it offers to

various substitution products as compared with other four proposed structures II-V (Fig. 1.1.).

H
Ic\ (-Hz

H
I

c-H

[-,
H

Kekule formula

H3C-C=C-C=C-CH3

ry

HC-CH
C/
I'H
It

Dewar formula

III

HzC:C-C=C-C{Hz

for benzene in earlier daYs

IH

I
H

I

Fig, 1.1: Various structures proposed
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1 Dr. Vaibhav G. 

Bhamre, 

Mr. Shivraj P. Jadhav 

Concepts of Physical 

Pharmaceutics I 

National 2021-2022 9789392867392 K. K. Wagh 

College of 

Pharmacy 

PharmaCareer 

Publications 

Not Available  

2 Bhamare V. G., 

Amrutkar R. D., 

Patil V, 

Upasani C. D. 

Growing impact of 

herbal bioenhancers 

in pharmaceutical 

industries 

International 2021-2022 9783110746792 K. K. Wagh 

College of 

Pharmacy 

De-Gruyter https://www.google.co.in

/books/edition/Drug_Del

ivery_Technology/CyJlE

AAAQBAJ?hl=en&gbpv

=1&dq=Drug+Delivery+

Technology:+Herbal+Bi

oenhancers+in+Pharmac

euticals+ISBN&printsec

=frontcover 

3 Shamal. D. Dawange A Laboratory 

Manual For 

Pharmacognosy 

National 2021-2022 9788195407422 K. K. Wagh 

College of 

Pharmacy 

Briliant 

Publication 

https://pragationline.com/j

oin-structure-and-

function-pamela-k-

levangie-cynthia-c-norkin-

michael-d-lewek-jaypee/  

4 Dr. K. S. Jain, D. K. 
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A Practical of 

Pharmaceutical 

Analysis- 
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Pharmacy 
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Prakashan 
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a-practical-book-of- 

pharmaceutical-analysis- 
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https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://www.google.co.in/books/edition/Drug_Delivery_Technology/CyJlEAAAQBAJ?hl=en&gbpv=1&dq=Drug+Delivery+Technology:+Herbal+Bioenhancers+in+Pharmaceuticals+ISBN&printsec=frontcover
https://pragationline.com/join-structure-and-function-pamela-k-levangie-cynthia-c-norkin-michael-d-lewek-jaypee/
https://pragationline.com/join-structure-and-function-pamela-k-levangie-cynthia-c-norkin-michael-d-lewek-jaypee/
https://pragationline.com/join-structure-and-function-pamela-k-levangie-cynthia-c-norkin-michael-d-lewek-jaypee/
https://pragationline.com/join-structure-and-function-pamela-k-levangie-cynthia-c-norkin-michael-d-lewek-jaypee/
https://pragationline.com/join-structure-and-function-pamela-k-levangie-cynthia-c-norkin-michael-d-lewek-jaypee/
https://pragationline.com/a-practical-book-of-pharmaceutical-analysis-first-year-bpharm-semester-1-pci/
https://pragationline.com/a-practical-book-of-pharmaceutical-analysis-first-year-bpharm-semester-1-pci/
https://pragationline.com/a-practical-book-of-pharmaceutical-analysis-first-year-bpharm-semester-1-pci/
https://pragationline.com/a-practical-book-of-pharmaceutical-analysis-first-year-bpharm-semester-1-pci/
https://pragationline.com/a-practical-book-of-pharmaceutical-analysis-first-year-bpharm-semester-1-pci/
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5 Dr. K. S. Jain, D. K. 

Kadam, K. P. 

Baviskar 

Pharmaceutical 

Analysis I 

National 2019-2020 978-93-90506- 

60-6 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/ 

pharmaceutical-analysis- 

jain-kadam-baviskar- 

first-year-bpharm- 
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6 Dr. K. S. Jain A Practical book of 

Pharmaceutical 

Organic Chemistry 

National 2018-2019 978-93-87686- 

05-2 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/ 

a-practical-book-of- 

pharmaceutical-organic- 

chemistry-miniyar- 

nargund-jain/ 

7. Dr. K. S. Jain Pharmaceutical 

Organic Chemistry– 

I, Simplified 

National 

 

2018-2019 978-93-87397- 

62-0 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/

pharmaceutical-organic-

chemistry-1-simplified-

jain-miniyar-nargund/  

8 Dr. K. S. Jain, 

M.G.Shinde 

Practical 

Pharmaceutical 

Inorganic Chemistry 

simplified 

National 2018-2019 978-93-88293- 

31-0 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/ 

practical-pharmaceutical- 

inorganic-chemistry- 

simplified-jain-kadam- 

shinde/ 

9 Dr. K. S. Jain A Text Book of 

Pharmaceutical 

National 2018-2019 978-93-880706- 

58-2 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/ph

armaceutical-organic-

chemistry-iii-3-jain-miniyar/ 

 

https://pragationline.com/pharmaceutical-analysis-jain-kadam-baviskar-first-year-bpharm-semester-1-as-per-pci/
https://pragationline.com/pharmaceutical-analysis-jain-kadam-baviskar-first-year-bpharm-semester-1-as-per-pci/
https://pragationline.com/pharmaceutical-analysis-jain-kadam-baviskar-first-year-bpharm-semester-1-as-per-pci/
https://pragationline.com/pharmaceutical-analysis-jain-kadam-baviskar-first-year-bpharm-semester-1-as-per-pci/
https://pragationline.com/pharmaceutical-analysis-jain-kadam-baviskar-first-year-bpharm-semester-1-as-per-pci/
https://pragationline.com/a-practical-book-of-pharmaceutical-organic-chemistry-miniyar-nargund-jain/
https://pragationline.com/a-practical-book-of-pharmaceutical-organic-chemistry-miniyar-nargund-jain/
https://pragationline.com/a-practical-book-of-pharmaceutical-organic-chemistry-miniyar-nargund-jain/
https://pragationline.com/a-practical-book-of-pharmaceutical-organic-chemistry-miniyar-nargund-jain/
https://pragationline.com/a-practical-book-of-pharmaceutical-organic-chemistry-miniyar-nargund-jain/
https://pragationline.com/pharmaceutical-organic-chemistry-1-simplified-jain-miniyar-nargund/
https://pragationline.com/pharmaceutical-organic-chemistry-1-simplified-jain-miniyar-nargund/
https://pragationline.com/pharmaceutical-organic-chemistry-1-simplified-jain-miniyar-nargund/
https://pragationline.com/pharmaceutical-organic-chemistry-1-simplified-jain-miniyar-nargund/
https://pragationline.com/practical-pharmaceutical-inorganic-chemistry-simplified-jain-kadam-shinde/
https://pragationline.com/practical-pharmaceutical-inorganic-chemistry-simplified-jain-kadam-shinde/
https://pragationline.com/practical-pharmaceutical-inorganic-chemistry-simplified-jain-kadam-shinde/
https://pragationline.com/practical-pharmaceutical-inorganic-chemistry-simplified-jain-kadam-shinde/
https://pragationline.com/practical-pharmaceutical-inorganic-chemistry-simplified-jain-kadam-shinde/
https://pragationline.com/pharmaceutical-organic-chemistry-iii-3-jain-miniyar/
https://pragationline.com/pharmaceutical-organic-chemistry-iii-3-jain-miniyar/
https://pragationline.com/pharmaceutical-organic-chemistry-iii-3-jain-miniyar/
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  Organic Chemistry – 

III 

      

10 Dr. K. S. Jain Pharmaceutical 

Inorganic 

Chemistry, 

Simplified 

National 2017-2018 9789388194556 K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/ 

pharmaceutical- 

inorganic-chemistry- 

simplified-jain-miniyar- 

ilango/ 

11 Dr. K. S. Jain A textbook of 

Pharmaceutical 

Organic Chemistry– 

II 

National 2017-2018 978-93-88194- 

10-5 

K. K. Wagh 

College of 

Pharmacy 

Nirali 

Prakashan 

https://pragationline.com/p

harmaceutical-organic-

chemistry-2-nargund-jain-

miniyar/  
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