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[t gives us immense pleasure to introduce "A text book of Pharmaceutics" a Bilingual (English and Hindi)
book for Diploma in Pharmacy Students according to Pharmacy Council of India syllabus, offering a

comprehensive exploration of the Pharmaceutics subject.

The book is written in a simple and explanatory manner to cater to the needs of the Pharmacy students. Itis
compiled in an attempt to give elaborate knowledge to students in intelligible language. Moreover, the
incorporation of coloured figures, concise tables and numerous MCQs will encourage and simplify their

learning process and help them attempt diverse types of questionsin their exams.

This textbook is not just an academic resource; it's a guide to inspire and equip future pharmacists with the

knowledge and skills needed for a successful career in pharmacy.

We will be grateful to all students, teachers and readers for their constructive suggestions to improve the
quality and content of this book. The suggestions from all the readers will be highly appreciated and

incorporated in the nextedition.

"Your education is the key to unlocking your potential.
Use it to open doors to new opportunities and experiences”

Authors
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1.1 INTRODUCTION

The pharmacy profession is vital part of the healthcare

system. The pharmacy profession is an old profession

worldwide. The profession of pharmacy has a

systematic and chronological development. It is

paramedical profession that links health sciences with

basic sciences and works for safe and effective use of

pharmaceutical drugs and dosage forms.

« Pharmacy

e Theword “pharmacy” was coined from the Greek
word  “Pharmakon” meaning
“medicine” or “drug”.

e Pharmacy is the art and science of

manufacturing and dispensing of drugs
prepared from natural and

synthetic sources and using them for
the treatment and prevention of diseases.

< Pharmacist

e Pharmacistisatrained person who is certified
to make, sell or distribute medicine and
medicine compounds.

e They are highly trained, skilled healthcare
professionals with proper education and
training.

< Pharmaceutics

e Pharmaceuticsis a branch of pharmacy and is also
called as science of dosage form design.

e [tinvolvesthe design, development and evaluation
of drugs in combination with an appropriate
dosage form.

HISTORY OF PHARMACLY
PROFESSION IN INDIA
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Table 1.2: DifferentPharmacy organizations and association

arfere 1.2: = BT S1a i |

YEAR (@H) DESCRIPTION (fgeror)

The ‘Calcutta Chemist and Druggist Association’ was formed which in 1926 changed
their name to ‘Bengal Chemist and Druggist Association’

1920 (badar dfRe Us SRR TAIRITI &1 a9 g3, 19 1926 # 7Tl BfiRe
ve gine valuee & 9\ 9 9 faar 7am|)

1935 Qualified professionals at BHU formed ‘BHU Pharmaceutical Society’
(‘FarfpTsS WHe-ed 1 BHU # ‘BHU BHRgfChd ARITSTl B RATYAT &I |)
‘Allied Manufacturers and Distributors Association Ltd.’ was formed in Mumbai

1940 C e o . N ) \
(Jregs HhdeN Us Suiejed UaIRIUeH faffice’ &1 U= 49s # 88 1)

1948 ‘Indian Pharmaceutical Congress Association’ (IPCA) was formed at Calcutta.
[Sfea wHrgfehd S TAIRIUIE (IPCA) &1 69 dhald<l H 83Tl []
‘Indian Hospital Pharmacist Association’ (IHPA) was formed in Delhi

s [sfea giRuce wrHiRRe YA (IHPA) &1 184 faeell # 83T ]
India joined ‘Commonwealth Pharmaceutical Association’ (CPA).

1970 » N o :
[RT 9 ‘BAde] BHRGfChe THIRIUIT (CPA) # FaRIdl <l |]

1973 ‘quian Pharmacy Graduates Association’ (IGPA) was establisheq at New Delhi.
[SfST9 BT I9ueH TEIRUI (IGPA) &1 70+ 78 fdeell § @l 718 ]
All pharmacy associations merged to form ‘All India Organization of Chemist and
Druggist’ (AIOCD).

1979 [t wERD el 7 s offa sfear siffarsonm offs afie Ue sfire’
(AIOCD) &7 e T |]

The pharmacy professional association are as follows: B URreR |y frEfoad

IPA IPF IPGA AIDCOC AIOCD AICMA APTI OPPI

. The Indian Pharmaceutical Association (IPA)
Prof. M.L. Schroff, established United Province
Pharmaceutical Association (UPPA) at Banaras
Hindu University in 1935.

The United Provinces Pharmaceutical Association
(UPPA) was renamed as Indiann Pharmaceutical
Association (IPA) in 1939 and the publication of
Indian Journal of pharmacy started.

The IPA headquarters was shifted to Bombay on
1%t January 1953.

The Pharma Times started in 1963 as professional
monthly publication of IPA.

The First Indian Pharmaceutical Congress was
organized at Calcutta in December 1948 with Prof.
M.L. Schroff as its First President

. IRATT BTG TAIRITIE  (IPA)

AR TH.UE. ST 7 1935 ¥ 99IRY feg fawafaenery
H gATECS Hid BHGfChe TARITed (UPPA) &1
WY P |

JAECS Wid wHRYfedd THIRIGRM (UPPA) &1
T 1939 ¥ TEADPN TR ARG SHel TATRITL
(IPA) T T 3R R BT SHel BT UdhTe
RSN

IPA &T H&ATETT 1 SFaR) 1953 BT §ds H RIFART
fpar |

"HTHT SR 1963 H [PA T URIER AIRIS UHIRH &
w0 H Y6 gl |

g MRAT BHRCHd HIUE fedar 1948 H
BTl # AT foar Tar, foraH ihar ga.Td,
A6 DI USET 37edel A1 T |
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1.3 PHARMACY AS A CAREER
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Govt. Jobs.
WHR AteRar
Drug Inspector Pharmacist
ST sFR BHife
Drug Analyst Scientist
ST
Assistant commissioner
AEAD ATYH
Higher Studies
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M. Pharm
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M.S. Pharm
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Fafie sgHE

Community Pharmacist
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—

Industrial Jobs

BIEaRSI

Sared 3k famfor

Quality Assurance
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Quality Control
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Packaging Sector
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Regulatory Sector
a4

A

Production and Manufacturing

Research & Development
IgE iR e

(A) Academics

Fig 1.2 : Scopes of Pharmacy
foa1.2: A &1 IRRT

Graduate Record Exam (GRE)

A9ue Rais wdiar (Sfiems)

Graduate Manage. Adm. Test (GMAT)
e yeeE. gsfie 2% (Shie)

Other Opportunities
A IJ9EX

Medical Coding #fS®a ST
Pharmacotherapy BrafaieRdY

Nuclear Pharmacy =Jfderar wrf
Internet Pharmacy ge¥ic Hrfdl
Military Pharmacy 4= wrfl
Pharmacovigilance ®rf®IfafTas
Veterinary Pharmacy u¥] fafecar wrfw
Medical Transcription #fS&d graferer

(A) BT DB

e Academic Pharmacists are full-time faculty
members of an educational Institute (e.g.,
University). They are involved in teaching and
training of the future generations of pharmacists
and pharmaceutical scientists.

1. Professor - Professor (commonly abbreviated as
Prof.) is an academic rank at universities and
other post-secondary education and research
institutions in most countries. Literally, professor
derives from Latin as a “person who professes.”
Professors are usually experts in their field and
teachers of the highest rank. The higher posts in
the hierarchy are Sr. Lecturer, Reader, Asst.
Professor, Professor, Principal etc.
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(F) Self-Business

1.

Chemist Shop - A store that sells medicines and
various other pharmaceutical products is known
as Chemist Shop.

Entrepreneurship - Entrepreneurship is
generally associated with the establishment of
community pharmacy and business management.

(G)Pharmacist

1.

(H) Industrial Jobs

Hospital Pharmacist - Hospitals have a
pharmacy department which are controlled and
managed by a pharmacist. They undertake
responsibility for stock control, storage, placing
orders, labelling and financial budgeting and
account keeping for the dispensary.

Clinical Pharmacist - Clinical pharmacist is a
branch of pharmacy that involves the provision
of patient care with the use of medications to
optimize the health outcomes of patients. This
includes promoting wellness and preventing
disease.
Community Pharmacist -Community
pharmacist, also known as retail pharmacist, is the
most common type of pharmacy that allows the
public access to their medications and advice
about their health. They help in managing
inventory and storage of medicines and allied

products.
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(I) Other Opportunity

Medical Coding

Pharmacotherapy
Nuclear Pharmacy
Internet Pharmacy
Military Pharmacy
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NOVELDRUGDELIVERY SYSTEMS

ANSWER KEY (ST il

1. Skin (=) 2. Stratum corneum (¥%CA BHIIA)
3. Chitosan () 4. Liposomes (forarin<i) 5. Transdermal (TiFsHd)

THEORETICAL QUESTIONS (Fgifd® 7eA)

Short answer questions

(each question carry 4 marks)

1. Define Novel Drug Delivery System. Explain the
classification of NDDS.

2. Explain the following terms:
a) Niosomes
b) Resealed erythrocytes

3. Explain Implantable Drug Delivery system.

4. Discussin brief about microencapsulation.

5. Describe different types of Ocular Drug Delivery
System.

6. Give the mechanisms of nanoparticles

7. Write a short note on hydrogels.

8. Discuss buccal and transdermal drug delivery
system.

9. Write a short note on intra-uterine drug delivery
system.

10.Explain gastro-intestinal drug delivery system.

Long answer questions

(each question carry 8 marks)

1. Write a detailed note on liposomes and
nanoparticles.

2. Describe Transdermal drug delivery system
(TDDS).

3. Define Controlled Released Drug Delivery System.
Explain its classification.

4. Explain different formulation used in Vaginal and
Intrauterine Drug Delivery System.

5. What are the advantages and challenges of the
Novel Drug Delivery System.
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description of each drug pharmacological properties, IUPAC, stability and storage; formulation; dosage;
common brand name; and medicinal uses. This book's distinctive advantage is its comprehensive coverage
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chemistry atdiplomalevel.
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Chapter- 1
Introduction to Pharmaceutical chemistry:
Scope and objectives

Sources and types of errors: Accuracy, precision,
significant figures

Impurities in Pharmaceuticals: Source and effect
of impurities in Pharmacopoeial substances,
importance of limit test, Principle and procedures of
Limit tests for chlorides, sulphates, iron, heavy
metals and arsenic.

Chapter- 2

Volumetric analysis: Fundamentals of volumetric
analysis, Acid-base titration, non-aqueous titration,
precipitation titration, complexometric titration,
redox titration

Gravimetricanalysis: Principle and method.

Chapter- 3

Inorganic Pharmaceuticals: Pharmaceutical
formulations, market preparations, storage
conditions and uses of

e Haematinics: Ferrous sulphate, Ferrous
fumarate, Ferric ammonium citrate, Ferrous
ascorbate, Carbonyl iron

Gastro-intestinal Agents: Antacids:Aluminium
hydroxide gel, Magnesium hydroxide,
Magaldrate, Sodium bicarbonate, Calcium
Carbonate, Acidifying agents, Adsorbents,
Protectives, Cathartics

Topical agents: Silver Nitrate, lonic Silver,
Chlorhexidine Gluconate, Hydrogen peroxide,
Boric acid, Bleaching powder, Potassium
permanganate

Dental products: Calcium carbonate, Sodium
fluoride, Denture cleaners, Denture adhesives,
Mouthwashes

Medicinal gases: Carbon dioxide, nitrous oxide,
oxygen

Chapter- 4

Introduction to nomenclature of organic chemical
systems with particular reference to heterocyclic
compounds containing up to Three rings

Note:-
Study of the following category of medicinal

compounds with respect to classification,
chemical name, chemical structure (compounds
marked with * ) uses, stability and storage
conditions, different types of formulations and
their popular brand names
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Chapter- 5

Drugs Acting on Central Nervous System
Anaesthetics: Thiopental Sodium*, Ketamine
Hydrochloride*, Propofol

e Sedatives and Hypnotics: Diazepam*,
Alprazolam®*, Nitrazepam, Phenobarbital*
Antipsychotics: Chlorpromazine
Hydrochloride*, Haloperidol*, Risperidone*,
Sulpiride*, Olanzapine, Quetiapine, Lurasidone
Anticonvulsants: Phenytoin*, Carbamazepine*,
Clonazepam, Valproic Acid*, Gabapentin*,
Topiramate, Vigabatrin, Lamotrigine
Anti-Depressants: Amitriptyline
Hydrochloride*, Imipramine Hydrochloride*,
Fluoxetine*, Venlafaxine, Duloxetine, Sertraline,
Citalopram, Escitalopram, Fluvoxamine,
Paroxetine

Chapter- 6
Drugs Acting on Autonomic Nervous System
e Sympathomimetic Agents:

= Direct Acting: NorEpinephrine*, Epinephrine,
Phenylephrine, Dopamine*, Terbutaline,
Salbutamol (Albuterol), Naphazoline*,
Tetrahydrozoline.
Indirect Acting Agents: Hydroxy.
Amphetamine, Pseudoephedrine.
Agents With Mixed Mechanism: Ephedrine,
Metaraminol
Adrenergic Antagonists: Alpha Adrenergic
Blockers: Tolazoline, Phentolamine
Phenoxybenzamine, Prazosin. Beta Adrenergic
Blockers: Propranolol*, Atenolol*, Carvedilol
Cholinergic Drugs and Related Agents: Direct
Acting Agents: Acetylcholine*, Carbachol, and
Pilocarpine. Cholinesterase Inhibitors:
Neostigmine*, Edrophonium Chloride, Tacrine
Hydrochloride, Pralidoxime Chloride,
Echothiopate Iodide
Cholinergic Blocking Agents: Atropine
Sulphate*, Ipratropium Bromide
Synthetic Cholinergic Blocking Agents:
Tropicamide, Cyclopentolate Hydrochloride,
Clidinium Bromide, Dicyclomine Hydrochloride*

Chapter- 7

Drugs Acting on Cardiovascular System

e Anti-Arrhythmic Drugs: Quinidine Sulphate,
Procainamide Hydrochloride, Verapamil,
Phenytoin Sodium*, Lidocaine Hydrochloride,
Lorcainide Hydrochloride, Amiodarone and
Sotalol

Anti-Hypertensive Agents: Propranolol*,
Captopril*, Ramipril, Methyldopate
Hydrochloride, Clonidine, Hydrochloride,
Hydralazine Hydrochloride, Nifedipine,
Antianginal Agents: [sosorbide Dinitrate
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Chapter- §

Diuretics: Acetazolamide, Frusemide*, Bumetanide,
Chlorthalidone, Benzthiazide, Metolazone, Xipamide,
Spironolactone

Chapter- 9

Hypoglycemic Agents: Insulin and Its Preparations,
Metformin*, Glibenclamide*, Glimepiride,
Pioglitazone, Repaglinide, Gliflozins, Gliptins

Chapter- 10

Analgesic And Anti-Inflammatory Agents:
Morphine Analogues, Narcotic Antagonists;
Nonsteroidal Antilnflammatory Agents (NSAIDs) -
Aspirin*, Diclofenac, Ibuprofen®*, Piroxicam,
Celecoxib, Mefenamic Acid, Paracetamol*,
Aceclofenac

Chapter- 11

Anti-Infective Agents

e Antifungal Agents: Amphotericin-B,
Griseofulvin, Miconazole, Ketoconazole*,
Itraconazole, Fluconazole*, Naftifine
Hydrochloride

Urinary Tract Anti-Infective Agents: Norfloxacin,
Ciprofloxacin, Ofloxacin*, Moxifloxacin,
Anti-Tubercular Agents: INH*, Ethambutol, Para
Amino Salicylic Acid, Pyrazinamide, Rifampicin,
Bedaquiline, Delamanid, Pretomanid*

Antiviral Agents: Amantadine Hydrochloride,
Idoxuridine, Acyclovir*, Foscarnet, Zidovudine,
Ribavirin, Remdesivir, Favipiravir
Antimalarials: Quinine Sulphate, Chloroquine
Phosphate*, Primaquine Phosphate, Mefloquine*,
Cycloguanil, Pyrimethamine, Artemisinin
Sulfonamides: Sulfanilamide, Sulfadiazine,
Sulfamethoxazole, Sulfacetamide*, Mafenide
Acetate, Cotrimoxazole, Dapsone*

Chapter- 12

Antibiotics: Penicillin G, Amoxicillin*, Cloxacillin,
Streptomycin, Tetracyclines: Doxycycline,
Minocycline, Macrolides: Erythromycin,
Azithromycin, Miscellaneous: Chloramphenicol*
Clindamycin

Chapter-13

Anti-Neoplastic Agents: Cyclophosphamide*,
Busulfan, Mercaptopurine, Fluorouracil*,
Methotrexate, Dactinomycin, Doxorubicin
Hydrochloride, Vinblastine Sulphate, Cisplatin®,
Dromostanolone Propionate
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®

INTRODUCTIONTO
PHARMACEUTICAL CHEMISTRY

striia e fAersr sraffaa

INTRODUCTION TO
PHARMACEUTICAL CHEMISTRY

Pharmaceutical Chemistry focuses on the study
of drugs and drug development.

Covers drug discovery, delivery, absorption,
metabolism, and quality assurance.

Encompasses disease cures, analytical techniques,
pharmacology, and drug chemistry.

Offers careers in pharmaceuticals, biotechnology,
and research.

Branches of Pharmaceutical chemistry
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Pharmaceutical Inorganic Chemistry - The
branch of chemistry that deals with the study of
inorganic compounds, including metals, minerals,
and organometallic compounds (those containing
metal-carbon bonds).

Pharmaceutical Organic Chemistry - The
branch of chemistry that studies the structure,
properties, composition, reactions, and synthesis
of carbon-containing compounds, which often also
contain hydrogen, oxygen, nitrogen, sulfur, and
other elements.

Pharmaceutical Analytical Chemistry - The
branch of chemistry focused on the qualitative and
quantitative analysis of substances to determine
their composition and structure.
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| PHARMACEUTICAL CHEMISTRY

There are two main types of errors

1.

Determinant or Systemic or Constant
Errors

These are ascertainable errors that can either be
avoided or corrected. The error may be constant,
as in the case of weighing with uncalibrated
weights or measuring a volume using a burette or
pipette. Such measurable determinate errors are
categorized as systematic errors.

The most significant errors belonging to this
specific category are:

Personal Errors: These errors occur due to the
individuals handling the analysis. They

may result from carelessness,
ignorance, or unskilled personnel.
This type of error is also referred to as
operative error.

Instrumental Errors: These errors are caused
by faulty equipment or low-quality

'
20

-20 \ 20 -

/20 20\

instruments that do not perform

well

Pressure
Chemical Errors: These errors occur when
chemicals and reagents with impurities or
contaminants are used, which may interfere with
the reactions, thereby affecting the results.
Constant Errors: Multiple measurements show

the same constant error. For example, if a

28 With Parallax Exmor
- " £8S No Parallax Ero

s With Pacallax Error

1. aRea Ffe (RuiRa) a1 gomera a1 Rer
Ffear
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Constant systematic error

scale marked 15 cm actually measures 14.8

cm, it will consistently measure 0.2 cm less

Values of Y

in every observation. This type of error
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Values of X

with the scale.

Errors Due to Methodology: This is a serious
error in analysis, as it arises from a faulty method,
such as co-precipitation of impurities, slight
solubility of the precipitate, incomplete reactions,
etc. Errors in this category are usually detectable

and can be largely eliminated.
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> Chemical reaction

CI  + AgNO;
Chloride ions  Silver nitrate

(Ferivigs 3m) (Rieav AIgge)

dil. HNO;

> Role of HNO, - It is used to dissolve other
impurities like; carbonate and phosphate, which
otherwise will precipitate along with silver
chloride and unnecessarily intensify the

AgCl +
Silver chloride

(Rreav gaivigs) (F13gc 3mA)

> arafae ufafear
NO;

Nitrate ions

> HNO, & 4fAdl — $EHI SYINT P AR
SITAT &, ST 3l RicaR deiRTSS & A1 JTaeifid &
SITG 31 FTATIS B4 NI FHET & N

opalescence of the test solution.
» Procedure

Test Solution (afieror faeras)

Specified substance (1 gm) + 10ml of water

(fftre wemt (1gm). 10 fiel. o)
+
1 ml of HNO;
(1 feft. HNO5)

4

Diluted to 50ml in Nessler cylinder A
+ 1ml of AgNO3 solution

BT g BN S|
> ufspar

Standard Solution ("<& faeras)

1 ml of 0.05845% w/v solution of sodium
(AIfeT FeiRIES @ 0.05845% w/0 faeas &1 1 fAel)
+
1 ml of HNO;

(1 feit.. HNO3)

$

Diluted to 50ml in Nessler cylinder B
+ 1ml of AgNOj3 solution

(e Rifeier A # 50 frefl. 7. 17, AgNO3 faea) (Sper Rifdrex B ¥ 50 freh. @, 1l AgNO; Rieram)

Opalescence/turbidity
(gereo)

Standard Solution (H-&v FHET)
Place 1 mL of a 10 ppm standard
chloride solution into a Nessler's
cylinder. Add 10 mL of dilute HNO3 and
label the cylinder as 'S'.

Dilute the solution to 50 mL with water,
then add 1 mL of 0.1 N AgNOs3 solution.
Stir the mixture immediately with a
glass rod and allow it to stand for 5
minutes.

e 1 mL 10 ppm AF® FARISS I Bl
IR B Refex # Slef| 10 mL gdar
HNO; WIS &R Riefesr & 'S' & w9 H
o9 BN | fBR & B 50 mL U™l A
gdell &Y, R fR 1 mL 0.1 N AgNO,
BIGRSICHE

R8T @ WA wia B B W B @R
IV 5 e % @<l W@ ©

4

Opalescence/turbidity
(geremo)

Test Solution (qﬁ?ﬂ'UT HHTET)
Dissolve the specified quantity of the test substance in
water or prepare the solution as directed in the
monograph, and transfer it to a Nessler's cylinder labeled
"
Add 10 mL of dilute HNO3, unless HNO3 has already been
used in the preparation of the solution in the Nessler's
cylinder. Dilute the solution to 50 mL with water, then add
1 mL of 0.1 N AgNOs solution. Stir immediately with a glass
rod and allow the mixture to stand for 5 minutes.

fAfde a7 5 geror ygrel o STa | "l a1 A H
fAfde IgaR g IR &, 3R 39 'T' ol9d arel ™o
3 Ryfefer # zem=iaRd & |

g HNO; ueal & R & Rifelek # ol GaOR &= H
IUIRT 81 fbar ar 81, aF I9H 10 mL SIede HNOs
SIS | Y 81 @7 50 mL 91 & gdoll &N, 3R I 1
mL 01 N AgNO; € Hamg | fedr & & &1 B A
fRetmd &R fiysror &1 5 fAde a6 W1 89 < |

1.4.2 Limit Test of Sulphate
» Principle

1.4.2 Fehe BT HHET TR
> fagia

This test is based on the reaction between soluble
sulphate as an impurity and barium chloride in the

presence of dilute HCL

3§ UREToT geTTeiie] Wehe AR dRIH FARIgS B
dra a9 HCl @1 SuRefa 3 wfdfshar R ameniRd
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INTRODUCTION TO ANALYTICAL

CHEMISTRY

[t is the branch of chemistry which deals with
the analysis of substance.

Analytical chemistry involves the separation,
identification, and the quantification of matter.

It is mainly divided in two parts.

2.1

VOLUMATRIC (TITRIMETRIC)
AND GRAVIMETRIC ANALYSIS

Visit GDC CLASSES App or
Scan the given QR Code for

FREE e-Model Paper
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Analytical chemistry

(R v TaTg-T9Ie)

Quantitative analysis
(ar3rT® faeciyor)

Qualitative Analysis
[tis primary concerned with the identification of
the constituents present in a chemical substance
or a mixture of substance.
Quantitative Analysis
It is primary concerned with the exact
determination of the quantity of constituents
present in the chemical substance or a mixture of
substance.

FUNDAMENTALS OF
VOLUMETRIC ANALYSIS

Introduction

The volumetric analysis is an analytical method of
estimating the concentration of a substance in a
solution by adding exactly same number of
equivalents of another substance present in a
solution of known concentration.

Volumetric analysis deals with quantitative
chemical analysis and it is also called as titrimetric
analysis, since it involves the process titration.
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PHARMACEUTICALCHEMISTRY [

VOLUMETRIC (TITRIMETRIC) & GRAVIMETRIC ANALYSIS

Presence of Unknown Substances: Requires a o
solution containing the unknown substances to be
analyzed.

Reaction Setup: A reagent of known o

concentration reacts with the analyte in the
presence of an indicator (e.g., phenolphthalein) to

signify the endpoint.

Titration Process: The reaction between the o
reagent and the analyte is performed through
titration.

Measurement of Reagents: The amount of o
reagent is determined by its volume and
concentration wused in the titration.
Quantification of Analyte: The mole ratio from o
the chemical equation is used to calculate the
quantity of the unknown analyte in the solution.
Endpoint Determination: The endpoint is o
identified when the indicator changes color,
signifying the completion of the reaction.
Calculation Formula: Once the endpoint is o
reached, the analyte’s concentration is calculated

using the titration data.

C,=C,V;M/V,

Where, Ca is the concentration of the analyte, STET,
C, isthe concentration of titrant,
V. is the volume of the titrant,
M is the mole ratio of the analyte and the
reactant,

V is the volume of the analyte.
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Welcome to "A Textbook of Pharmacognosy" a Bilingual book (English and Hindji) for Diploma in Pharmacy
Students. This textbook has been meticulously designed to cater the specific needs of diploma in pharmacy
students, providing them with a comprehensive foundation in this captivating field.

Pharmacognosy is the branch of science that delves into natural products derived from plants, animals, and
microorganisms, and their application in pharmacy. This book is a concise yet thorough resource, offering
insights into plant classification, phytoconstituents, medicinal plant cultivation, and the analysis of herbal
drugs. It also explores modern techniques and recent advances, ensuring students stay current with the
ever-evolving field.

With clear explanations, illustrative coloured diagrams, and practical examples, this textbook aims to
simplify complex concepts, making Pharmacognosy accessible and engaging. Our hope is that it will inspire
students to recognize the vital role of natural products in pharmaceuticals and motivate them to excel in the

world of pharmacy

“Success is the combination of both vision and accepting the challenge”
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1.1

®

INTRODUCTION OF
PHARMACOGNOSY
Man initially consumed food made from a
wide variety of plants and animals. These
substances were progressively employed as
medications to treatillnesses as humans seem
to suffer from more ailments than other
animals. The practice of using plants to make
medicines has a long history. Nobody will ever know
what inspired prehistoric man to choose particular
plant ingredients to treat the illness, but it can be
explained by the curious nature of man. Man’s
existence depends entirely on plants, and we now have
a great understanding of the chemical and medicinal
qualities of various plants. The plant kingdom is the
source of a significant variety of medications.

Pharmacognosy is defined as “The of study the
physical, chemical, biochemical, and biological
properties of drugs, drug substances, or potential
drugs or drug substances of natural origin as well
as the search for new drugs from natural
sources”

The term Pharmacognosy was first introduced by C.
A. Seydler, in 1815 in his doctoral thesis titled
“Analecta Pharmacognostica’.

The word pharmacognosy is derived from two Greek
words; Pharmakon and Gignosco.

DEFINITION, HISTORY, PRESENT
STATUS AND SCOPE OF PHARMACOGNOSY
GG R o gy, sfasr,

ad#re Rufda 3tk ori2er

Visit GDC CLASSES App or
Scan the givenQR Code for

FREE e-Model Paper

1.1 BEGFERT &7 gk

A W 9RF Uil 3R SIFeRl | a9 fafi=
UHR & WTE Ul BT Haq (BT | 97 & a1,
S TRl BT SUANT dHIRAT BT gl A B
o <arsal & wu | far S o, Jifd Ags
3T IR &1 T 3 1 SrRal & I et
g | Ot BT STANT SRRl a9 & forg wRe @
WAl BT 980 YR SIS & | B W1 B T8l o=
9T b ARIAETRIe A9 1 dHMRI & ool @ forg
A A &) RTRG THIA | THHAAT O AhlT © | 7
HT IR I TRE A Ui R R R g, ofR ord g
fafe=1 dieli & e SR SivelRr o1 @1 agd |HsT
2| 980 9N AT YR @1 Sargdl uey STd 9 uT
il € |
BHIBIART Bl $6 TbR URFINGT fHar Sar & : "<amwi,
Targdl & UarRIl, AT UTHiae Uil b I
Tqrell AT qdrgAl d uardl & wIfdd, e,
ST MRS R Sifdd IO BT AT, I B
ATpiceh Al A g Fai B w@iet |"
BHIDIART 2ea Bl Usell IR ALY, HeeR o 1815
H ey b o)
BHEIGIAR W & Ui TTeal A fordm M &: wHid=
R frer! |

( Pharmacognosy '

Pharmako[n (adrug)
\%

Knowledge or Science of drug

N
Gignosco. (to acquire knowledge of)

| 1|
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6. ofg drENfre): O e o SYIRT TR <ar
AT # fhar ST | Secierig SaTERvIl 7 ggfor
g1 A9 faprT g O Aol BT SATET BT B

fore JFARAT BT SUFNT M B |

Table 1.1 : Six basic origins of drugs (ATfefdT 1.1: ARl & B8 o SwdnRI)

6. Biotechnology: Biotechnology is often used in

pharmaceutical manufacturing. Notable examples

include the use of bacteria to produce things such

as insulin or human growth hormone.

SOURCE OF ORIGIN EXAMPLE

(SeTEN)

(S<ufi &1 gla)

Plant source Senna leaf, Cinchona bark, Nux- vomica seed, Rauwolfia root,
(T &1 |1a) Saffron, Clove bud etc.
(3= T=<h, R Bid, Tea—aiier €S, FueT IS, BeX,
T BT Hell ATR)
Animal source Wool, Silk, Honey, Shark liver oil, Cantharides and Insulin etc.
(v &ta) (Sf¥, X1\, Eg, v foar oifad, H=IREed iR sgfad i)
Mineral Asbestos, Chalk, Kaolin, Bentonite etc.
(wrfset ugre) (VHE®EH, a1®H, Bliifer, deHse AT ()
Marine Agar-agar, Holotoxin A, Manoalide, Ciguatoxin, Ara-C etc.
(Fg:) (TR—arR, T g, Aaqiargs, e, s—r
At ()
Microorganism | Bacillus subtilis (Bacitracin)
(|esreia) §R7ere wafefora (ddbg )
Streptomyces venezuelae (Chloramphenicol)
WIS 3T (FANTB @)
Streptomyces griseus (Streptomycin)
E eI Ry (Fver g )
Biotechnology Recombinant DNA technology - Human growth hormone,
(sta wenfira) Humulin.
(47: ST Sy uienfied — 7194 faem 819, sEfa)

1.2 CLASSIFICATION OF
PHARMACOGNOSY FIELD

Pharmacognosy may be divided into following

1.2 BETGRIART &3 &I IHRoT

ST Ghdl B:

Table 1.2 : Pharmacognosy fields (aifaiar 1.2: Ao &9)

FIELD OF

DESCRIPTION

BrEAferA @ fFEfaRaa &=f & faurfoa fear

PHARMACOGNOSY
(wrfpRART &1 &%)

Medical ethnobotany | The study of the traditional use of plants for medicinal purposes.

(fazon)

(Ferfepeam Faerfas) | (SNWEl SRl @ forg diel @ gRURe SUART BT 3ed3 |)
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Stass and Otto: A new extraction process for alkaloid

was developed by them in 1852.

Other important discoveries during this period

were the isolation of

e Nicotine from tobacco leaves - Posselt and
Reimann (1828)

e Cocaine- Neumann (1860)

e Quabain - Hardy and Gallows (1877)

e Pilocarpine - Gerrard and Hardy (1875)

e Ephedrine - Nagai (1887)

e Podophyllotoxin - Kuersten (1891)

The key discoveries of the 20™ century were the

isolation of ergometrine, digoxin, reserpine,

theophylline, and quinidine.

Swede Linnaeus: Swede Linnaeus (1707- 1778)

introduced the system of naming the plants “binomial

system” which is still followed.

Scientist and their work in the development of

pharmacognosy

T 3R AT 1852 # S9d §RT Uehalss & oIy

U 93 Fspyor ufehar el @ 78 oY |

39 @y & IR I HAEayul @l feferRed

off

e TITH & Ul A fAFHITIA — uldee 3R
A (1828)

o BIDHIH— JHT (1860)

o 39T — BET T8 T (1877)

o fIAHINT — SRS 3R &St (1875)

o UBIgT — NS (1887)

o UISIhalCifRId — HuHe (1891)

20 91 Al @ g wiol giEfeE, feife,

RUTeA, Rrifharsa iR faafieea &1 frspyo

off |

wWe foferm: we faferd (1707— 1778) =1 dril &

anfl Y urere far ST 2 |

BB ® e A dofae ik S5

BT —

Table 1.4 : Scientists and their Contribution (d1fetdT 1.4: ISP IR ST INTIM)

NAME (=) CONTRIBUTION (IRT5T) PERIOD (&Tc7)
Dioscorides De Materia Medica book is compilation of 40-80 A.D.*
(@mﬂ@ﬁq—m) several plants. 40—80 Y’
He is known as Father of Pharmacognosy
(S weRar #f¥® gws *8 dei &7 Fdva 2 |
S BHGIERT @ fdr & w9 § S o1 ?)
Gaius Plinius Secundus | Encyclopedic work entitled Naturalis Historia 25-70 A.D.
or Pliny the Elder | (fgRfore fReiRan s faeaerer o) 2570 S.
(gt fearfrs g
A § Toev)
Galen Galenical Pharmacy 131-200 A.D.
(fe ) (Fefed BrED) 131—200 .
Hippocrates Studied human anatomy and Physiology 460-360 B.C*
(fEwisnes) (3 IeH TS fiEEisl @1 yarg @) 460—360 SHT g4’
Aristotle Animal kingdom 384-322 B.C.
(3R=) (STHaRI &7 ARy ) 384—322 3.,
Theophrastus Plant kingdom 370-287 B.C.
(Praimhe) (dtei &1 ey ) 370—287 3.,
Linnaeus Binomial classification 1753
(farfer) (fgue =)
CA Seydler Introduced the term Pharmacognosy 1815
(v Hreer) (wriierE v &1 uRey @)
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SCOPE OF ANATOMY

AND PHYSIOLOGY
srflradr 30X sIiffiasl o1 211

Visit GDC CLASSES App or
Scan the given QR Code for

FREE e-Model Paper

1.1 INTRODUCTION 1.1 9R=y
e The human body is composed of numerous o HAMA IRR 3FH BIC TSHI AT RN A G & ST IRR
smaller components or organs that function in an BT B THY HTIY G B folv T afRerd d¥ld
ordered way to keep the body functioning at all I BT BRa B, e HI A Sifeet Sifdd goffa
times, making humans the most complex living ERiSISIRE
species.
» Two main concepts are studied in the study > AMG INR & SyId H & q= TR
of the human body PTG fhar T ®:
i. Anatomy i. YRS w=AT  (TAEE)
ii. Physiology ii. TR® frar fasm=  (s1fde)
1.2 ORGANIZATION OF HUMAN 1.2 H9Md IR P AT04
BODY
e The major levels of organization in the body, from o TR ¥ ATST & YU WR A el A o
the simplest to the most complex are: atoms, 99 Sfed 96 39 ISR €, URHATY, Y,
molecules, organelles, cells, tissues, organs, DIRABI, BIRTBIY, FHead, AT yonferdr iR
organ systems and the human organism. AT ofiq |
Organelle (®1fRr1M) Tissue (&)
Cell
(frap)
Macromolecule Organ (37T)
CEQRUIEERS)) .
Organism
Molecule (319]) (Sfra)
Organ System
(3fT )
Atom (I=HT])

Fig.1.1: Organization of Human body
(Ffr= 1.1: w1919 IR &1 GT6A)
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WNIR&e =1 R wiffe &1 &7

I HUMAN ANATOMY AND PHYSIOLOGY

v/ Abdominal region: Stomach area, containing
digestive organs.

v' Pelvic region: Lower torso, including
reproductive and excretory organs.

2. Appendicular Region

a) Upper Limbs: Includes the arms, forearms, wrists,
and hands.

b) Lower Limbs: Includes the thighs, legs, ankles, and
feet

3. Body Cavities

a) Dorsal cavity: Includes the cranial cavity (brain)
and spinal cavity (spinal cord).

b) Ventral cavity: Includes the thoracic cavity

(heart, lungs) and abdominopelvic cavity

v Sex (TSIfEd &F): Ue &7 o, foaH uree 8
&I ¢ |

v oafor (Ofcas &=): fRaer ge, Rad oo e
IO 3T B B |

2. SuifE &=

a) HU 3: TEA qOITY, Fells, ST iR &eJ AMHA
g

b) ffael o sd o, R, cEd 3R W oA
g

3. TNIR® B

a) YN e $9H B T8l (ARGwh) iR e B
gl @l 8T Qe @ 8el) MAd § |

b) R TET: AN ANRNIF BT (BY, BHS) 3R
IR 0T T (Ara o) A © |

(digestive).
Skull (@)
Brain (f&mT)
Thyroid Head () ‘ Gace (&)
() Branial cavity (@urer g1
Trachea Neck
( ) (=) Heart (g<3)
Lung (&%)
Throat Chest (Eﬂ’cﬁ)‘[BreSt (ae)
(fretn) Pleura (wgx)
— Upper abdomen (S99 ) Gallbladder (fo<rer)
Lower abdomen (Fraer te) Pancreas (s/=amer)
Liver (agx) Spleen (wfien)
Abé(%r_:;en 7| Kidney (ga) Adrenal gland (srfrgee %)
Stomach (de) Urinary bladder (zmer)
Upper extremity . L Bowel (a17) Appendix (srifea)
(@7 3) . _ Hip
(;(é_rr;né;%y (ercET) ~ Uterus (rier) Peritoneum @ReIfrm)
Lower extremity, Pelvis Oophoron @®RME)  Penis ()
(GECIRR)] (;fg;f Salpinx &afte) Anus (g7
| Vagina @nf®) Urethra (gz9rT)
Back Vessel (@fewr)  Blood (=)
(ﬂﬂ'@) Trunk Muscle (@iuel) Nerve ()
runk (1s) Lymph (e=fier)  Skin (cr=m)
Bone (&8

Fig. 1.2: Organization of Human body
(= 1.2: 999 IR &1 H3T64)
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HUMAN ANATOMY AND PHYSIOLOGY I

SCOPE OFANATOMY AND PHYSIOLOGY

Frons or forehead (frontal) ~ Oculus or eye (orbital or ocular)

ST AT T (AT tatreeTT A1 31T (e —=ray

Cranium or skull (cranial) Bucca or cheek (buccal)

(paTet a1 @WIIE! (Hurer)

Facies or face (facial)
@R T TR (@)

(q@r a1 M (qFw)

Auris or ear (otic)

(&R ar &1 (@Nfew)

Nasus or nose (nasal)
Guiicaliis el GIcD)

Cephalon or head (cephalic)
(FwTer a1 R (Awfors)

Shoulder (acromial)

Dorsum or back (dorsal) { Cervicis or neck (cervical)

Oris or mouth (oral) Cervicis or neck (cervical) ( S (7<) (e o ( )
(e =1 ge (i) Wy a1 T (FRaTS D) Brachium or arm (brachial)
Mentis or chin (mental) Thorcis or thorax, chest (thoracic) @ e ()
(e = g1 (\ifen) (¢ a7 der, BT (der)
Axilla or armpit (axillary) Olecranon or back of
a1 qure (QfRTerd breast (mammary) elbow Trunk (olecranal)
(@& (&) (@l a1 B g BT
Brachium or arm (brachial) e 9T (sfrerbTe)
(st = @i (sifraer) .
Abdomen (abdominal) Lumbus or loin (lumbar)
Antecubitis or front of elbow (antecubital) [ (@) ( T PR (@)
AT PIE BT 7T AT (
Umbilicus or navel (umbilical) Sacrum (sacral) Upper limb
. . (feaferae o At (siffaferaa) SERNEED)] (I ai)
Antebrachium or forearm (antebrachial) Antebrachium or
a1 sprarg (Geanfdae) Hip (coxal) forearm (antebrachial)
(e (@) e
Carpus or wrist (carpal)
(T T B (i) Manus or hand
(manual)
Pollex or thumb (A A sy
¢ o Pelvis (pelvic) (rgorer)
(snfor (afeap)
Palma or palm (palmar) Gluteus or buttock
(dTeRT AT U (UTR) Inguen or groin (inguinal) (gluteal)
Digits (phalanges) or fingers (digital or phalangeal) (T = S ([ (e e (regfear)
(erferan (i) an Swferni (Rferear an wefo) Pubis (pubic) Femur or thigh (femoral)
Patella or kneecap (patellar) (=fes (gfaw) (e T )
(Tea @ Hibu ([TeeR) Popliteus or back of knee (popllteal) Lower limb
Femur or thigh (femoral) ( g 1 FAwr A ( p ( 30
Crus or leg (crural) (PR T ST )

(=1 & TR ()

Tarsus or ankle (tarsal)
(et = e (erfa)

Digits (phalanges) or toes (digital or phalangeal)
(3t (hotora) a1 IR & Suferan (RfStea a1 denfaorae)

1.5

pes or foot (pedal)
T a1 &R (s

Hallux or great toe -
(gferaw a1 <1 R @1 M) (a) Anterior view

(a) (e g7)

Sura or calf (sural)
(g 1 (Rel)

Calcaneus or heel of foot (calacaneal)
(@ e,

(@eda A R BT T

Planta or sole of foot (plantar)
(weter a1 IR &7 qerar (Teder)

(b) Posterior view
(b) v g¥)

Fig.1.5: Regions of the Human Body. (a) Anterior view (b) Posterior view

(for= 1.5: 9919 IR & &3 (a) 3T ¥ (b) U¥d )

PLANES OF THE BODY

1.5

1. Sagittal plane (middle) - Divides the body or an 1.
organ vertically into right and left sides.

v' Ifthis vertical plane runs directly down the middle B
ofthe body, it is called the mid sagittal or median
plane.

v" If it divides the body into unequal right and left v
sides, it is called a parasagittal plane.

2. Frontal plane (coronal)- Divides the body into 2.
asymmetrical anterior and posterior sections.

3. Transverse plane (horizontal) -Divides the 3.
body into upper and lower body section.

4. Lithotomy position- In this position, the 4.

individual is lying on the back with thighs fully

stretched and knees directing towards the roof.

IR & dod

wifsled ad (A=9)- ¥R AT T 3 Pl I1Q 3IR
919 2wl § dgad wu A fiforg avar 2

I T AR FHAA IRR & A W AR A
ST B, A1 39 A9 Afvted a1 Hifey T wie Far
ST B

IfE I8 TR BT AN QU R a1Y 23471 # fawfora
BT 8, d1 39 IRIfSed G9de dal S 2 |

Wed @ (BRIF)- YRR B IAAMT [T 3R
geg qIT A ARG BRar B |

I i @fe)- WR BT FW R e
qAT ¥ AT a_elt 2|

forener i Rufa- g9 Rafa # afts Gic & 9o orer
BT 8, T 40 a8 | Bl g Bl 2 3R ged W
@1 IR g B 2 |
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HUMAN ANATOMY AND PHYSIOLOGY I

REPRODUCTIVE SYSTEM

FILL IN THE BLANKS (ﬁ?ﬁ BIE| 'lﬁ) I

1. The hormone is secreted by Leydig cells

between the seminiferous tubules after puberty.

2. The spermatic cord contains the duct that
carries sperm from the scrotum.
3. The baby’s heart begins to beat in the week.

4. The

and contain the testicular artery, veins, lymphatics,

__________suspend the testes in the scrotum
deferent ducts, and nerves.
5. is the most effective technique in detecting

breast cancer tumors.

1. gl & 96 BEN Y AlderRl b d
ST BIRPISN g i Bl & |

2. WAfews @fe § _ Tac BT § o 3iSHN |
YT BT o AT 2 |

3. Rigwrgea 9« & o<1 g% ool 2|
gy ®I Ifedy Il H fAcdfad wwar
2 R S99 guur gmfRll, RRIG, aRfla, fewve sac
3R et Bl € |

5. WA DA & SR PN Gl T @ forg
AI YA THND 2 |

1. Testosterone(SXERCRI)
4. Spermatic cords(¥HfeHd HI<H)

ANSWER KEY (STR il

2. Deferent(fSHR=<)
5. Mammography (391ITHY)

3. Fifth (df9af)
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Short answer question

(each question carry 4 marks)

1. Write short note on Ovary.

2. Draw and label the Female reproductive system.

3. Whatis Menstruation?

4. Describe the function of Male reproductive
system and Female reproductive system

5. Write a note on Ovaries

Long answer question

(each question carry 8 marks)

1. Describe in detail the structure and function of
testes.

2. Write in detail about pregnancy and its stages.

3. Write in detail about physiology of

menstruation.

4. Write in detail about parturition and its stages.

5. Elaborate spermatogenesis and oogenesis
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Welcome to "A Textbook of Social Pharmacy" a Bilingual book (English and Hindi) for Diploma in Pharmacy
Students. This textbook has been meticulously designed to cater the specific needs of diploma in pharmacy

students, providing them with a comprehensive foundation in this captivating field.

Social Pharmacy is a dynamic and ever-evolving field that holds the key to understanding the intricate
relationship between pharmaceuticals and society. This textbook is specially designed for students
pursuing a Diploma in Pharmacy, offering a comprehensive and insightful exploration of the pivotal role that
pharmacists play in the broader context ofhealthcare and society.

In today's rapidly changing healthcare landscape, pharmacists are no longer confined to the traditional roles
of dispensing medicines and providing medication counselling. They have emerged as crucial healthcare
professionals with a multifaceted role in promoting public health, ensuring medication safety, and
addressing the complex social, economic, and ethical issues surrounding pharmaceuticals.

This textbook is crafted to provide you with a solid foundation in the field of Social Pharmacy, equipping you
with the knowledge and skills necessary to excel in your pharmaceutical career. It covers a wide range of
topics, from the historical development of pharmacy and pharmaceutical care to the contemporary

challenges and opportunities faced by pharmacistsin a globalized world.

"A little progress each day adds up to big results”
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1.1

1.1.1

INTRODUCTION

According to sociology, behavior is a type of
social activity - an action that both influences and
is impacted by society.

Social pharmacy shows a broad understanding
that the practice of pharmacy does notjust involve
giving out prescription drugs and advice to people
who need it blindly. Instead, the practice of
pharmacy can be seen as a social activity that
involves both pharmacists and the general
population.

As aresult, they engage in social interaction and
are mutually dependent on one another. The
exchange between a pharmacist and a patient is
an example of controlled behavior. It means thata
pharmacist’s actions and behavior are not solely
determined by his or her will, but rather by
regulatory forces that uphold societal order and
prevent social deterioration and anarchy.
Definition Social pharmacy

A science that addresses the social aspects of the
pharmacy profession is known as “social
pharmacy,” and it deals with the function of
medicines from social, scientific, and humanistic
perspectives.

Social pharmacy may be defined as “a discipline
which deals with the role of medicines from social,
scientific, and humanistic perspectives”. It is a
multidisciplinary field of education and research
which focuses on the role, provision, regulation
and use of medicines in the society.

Social pharmacy is dependent on the theories of
social and behavioural sciences. It includes health
psychology and all the social factors influencing
the use of medicines (e.g., medicine-related beliefs,
regulations, policies, attitudes, medicine
information, ethics, and behaviour).

1.1

1.1.1

INTRODUCTION
TO SOCIAL PHARMACY
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v" Free from disease condition.
v Good mental condition.

v’ T 3faRe |
v 3 ARTe Reafd |

Holistic concept

(w97 gia)

A

Biomedical concept

(Safafe<ta fagra)

“

CONCEPT OF HEALTH
(¥aTvem B Ragia )

Psychological concept

(FTasTR® fagid)

)

Ecological concept

(arRfRafasr fag)

Fig. 1.1: Concept of Health (Fg3 1.1: Waeg &7 Rigid)

WHO Definition

The World Health Organization (WHO) defines
health as “a state of complete physical, mental,
and social wellbeing and not merely an
absence of disease or infirmity” in its
constitution.

World Health Day is celebrated globally every year
on 7% of April

Various Dimensions of Health

The World Health Organization in 1948
recognized some parameters for measuring an
individual’s functionality.

The World Health Organization has identified the
following 4 dimensions of health:

1. Physical Health

2. Mental Health

3. Social Health

4. Spiritual Health

v Here are some dimensions of health based

on various aspects:
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1.2.3 Determinants of Health

e Determinants of health are factors that influence
the health status of individuals and populations.

e These determinants can be categorized into several
broad groups, and they interact in complex
ways.

e Understanding these determinants is crucial for
promoting health and preventing illness.
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Fig.1.3: Determinants of Health
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can be seen, if we examine the causes of illness.
Disease agents target the underprivileged
population that resides in slums with low hygiene
conditions.

e The victims of poor health are those who live in o

rural areas without access to healthcare facilities
or who lack the financial means to pay for
treatment Politics plays a major role in determining
how well-informed policy makers are about the
health issues facing this population.

v Availability of health care services v
e It is now widely acknowledged that the .

right to health is a fundamental one. Therefore,
it is in each nation’s best interest for its citizens
to be in good health. Each country’s government
offers cheap health care to its
citizens.

> The essential components of primary >

health care identified by WHO are as

follows:

i. Adequate supply of safe water and sanitation.

ii. Promotion of food supply and proper
nutrition.
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4. Full form of CEA
(a) Cost-effectiveness analysis
(b) Cost-efficient analysis
(c) Cost-enhance analysis
(d) Cost-elective analysis

5. Pharmacoeconomics involves _________ primary
stakeholder groups
(a) One (b) Two
(c) Three (d) Four

6. Pharmacoeconomics involves primary
stakeholder group, EXCEPT
(a) Pharmaceutical Manufacturers
(b) For patient
(c) Health care professional
(d) For scientist
7. CMA is
(a) Cost minimization analysis
(b) Cost maximization analysis
(c) Cost manufacture analysis
(d) Cost minimization approval
8. “A drug that is cost-effective” can be considered
as
(a) Competitive advantage
(b) Competitive disadvantage
(c) Non-competitive advantage
(d) Non-competitive disadvantage
9. This area of economics compares
pharmaceutical products
(a) Cost-benefit (b) Cost-effectiveness
(c) Cost-minimization (d) All of these
10. Cost-effectiveness studies enable an assessment
of
(a) Overall expenses and outcomes from multiple
angles
(b) Less expense and outcome from any single angle
(c) Maximum expense and less outcome from any
single angle
(d) Costis minimum
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