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HISTORY OF PHARMACY AND PHARMACOPOEIA

BRI 3R wafSIfaT &1 sfagr™

¢ History of the profession of pharmacy in India in relation to pharmacy education,

industry, practice, and various professional associations.
e Pharmacy as a career
Pharmacopoeia: Introduction to IP, BP, USP, NF and Extra

Pharmacopoeia; salient features of Indian Pharmacopoeia.

1.1 HISTORY OF THE PHARMACY PROFESSION IN
INDIA

Origin and Development of Pharmacy

Pharmacy is derived from the Greek word “pharmakon,” mean-
ing drug. It is a healthcare profession that connects the health
sciences with the chemical sciences and is concerned with
ensuring the safe and effective use of medicines.

The pharmacy profession began to take a definite form during
the 9th century in the civilized regions around Baghdad. It
gradually spread to Europe, where it developed through alche-
my and later evolved into chemistry. The artisans of Mesopo-
tamia, Egypt and China performed some of the earliest known
chemical processes.

During the 19th century, pharmacy emerged from medicine as
an independent profession. This development occurred when
the role of the pharmacist as a compounder and dispenser of
medicines was clearly distinguished from that of the physician,
who was primarily responsible for diagnosis and treatment.
At that time, pharmacy practice mainly involved compound-
ing and dispensing medicines and manufacturing medicinal
preparations in bulk quantities. Common preparations in-
cluded simple elixirs, spirits and powders, unlike the complex
pharmaceutical products available today.

1. Before the Dawn of History

In ancient times, medicine was closely associated with magic
and religion. The Sumerians, who lived around 4000 BC, be-
lieved that diseases were caused by demons and supernatu-
ral forces. In many early cultures, physicians also served as
priests and were sometimes regarded as divine figures.

2. Pharmacy in Ancient Babylonia

The earliest known record of the art of the apothecary, the
predecessor of the modern pharmacist, dates back to approx-
imately 2600 BC in Mesopotamia. Babylonian healing practi-
tioners performed the combined roles of priest, physician and
pharmacist.
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History of Pharmacy and Pharmacopoeia

6. Important Personalities in Pharmacy

William Procter Jr., an American pharmacist, is known as the
Father of Pharmacy.

Professor Mahadeva Lal Schroff is known as the Father of
Indian Pharmacy and the Father of Pharmaceutical Education
in India.

Pharmacy Degree Programmes in India

Various pharmacy programmes are offered by educational in-
stitutions in India. These include:

¢ Diploma in Pharmacy — D.Pharm

¢ Bachelor of Pharmacy — B.Pharm

e Master of Pharmacy — M.Pharm

e Master of Science in Pharmacy — M.S. (Pharm)

¢ Master of Technology in Pharmacy — M.Tech. (Pharm)

¢ Doctor of Pharmacy — Pharm.D

¢ Doctor of Philosophy in Pharmacy — Ph.D.

Integrated programmes such as B.Pharm with MBA and M.
Pharm with MBA have also been introduced by some institu-
tions.

6. BT | Wafia vyl aafada
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Table 1.1: First Ten Pharmacy Colleges and Universities Offering Degree Programmes in India

(AT 1.1: HRA A f&I uToushH U 31 a1 UYH <F BIH! e vd fayfaemay)

S.No. Year Name of University or College Category
szpartme.nt of. Pharmaceutical Engineering, Institute of Technology, Banaras Bl Uiversiin
1 1937 | Hindu University ) :
et siftrifiet favmr, deifiet T, s Ry fig Ryl
2 1944 University Institute of Pharmaceutical Sciences, Punjab University, Chandigarh State University
ﬁsrﬁ YR, 4o fd , _ ey fa
3 1947 L M. Co ege of Pharmacy, Ahmedabad Private College
3t , 3lgHcldIq
Department of Pharmacy, Madras Medical College, Madras Medical College
4| 1950 w%%ﬁ FIUTT, e T S dicl
Birla Institute of Technology and Science, Pilani Private College
5 | 1950 Tq faq TR,
6 1951 Coll?(}%:([e of Pharmaceutical Sciences, Andhra University, Visakhapatnam State University
, 31yl fasyfaerery, faemaro A ey fa
7 1952 Department (% Pharmaceutical Sciences, Dr. Harisingh Gour University, Sagar Central University
UTT, SI. , AR
8 1956 Department of Pharmaceutical Sciences, Nagpur State University, Nagpur State University
3l AR fam, AT Xea fayfeer, AR RS ATl
Department of Pharmaceutical Sciences and Technology, Institute of Chemical . .
State University
9 1958 | Technology I fa
Siwefig R vd Ui favm, Iemafe Ureifie! IRiM
10 1963 Department of P%:\:nr_‘nTaceutlcaléFechnology, Jadavpur University StatefgnlverSIty

1.1.2 History of the Pharmacy Profession in India in
Relation to the Pharmaceutical Industry
The pharmaceutical industry is one of the most important
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History of Pharmacy and Pharmacopoeia

The main roles of a clinical pharmacist include:

e Checking whether the prescribed medicine and dose are
appropriate for the patient.

¢ Monitoring the effectiveness of medicines.

¢ Identifying and preventing possible side effects.

¢ Checking for drug-drug interactions.

e Helping doctors and other healthcare professionals in
selecting suitable medicines.

e Communicating directly with patients and explaining how
to use their medicines correctly.

e Educating patients about the benefits, precautions and
possible side effects of medicines.

Thus, clinical pharmacists help to ensure the safe and effective

use of medicines.

faRiea BHiRRe @1 g7 yfteT Fafifed &

- Jg St &A1 o5 It 1 71 g1 oIk IuH! IS 3fd § A
ol

137 &I YUTIRITETdT BT TR ST

JUIFId gIHTal &1 UgaT BT 3R 38 A T YA BT

- Ga1-Gal YRR foparsit & Sl Bl

. Slqed SR o WRIGHAl & 3fed g1 & 997 & Werdr

HT|

. A § WY T HRPb I A3l & ol SUART DI BRI
Goifl
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Figure 1.1: Organizational Structure of Hospitals / f&r 1.1: 3RuUaTell &1 WTSATHS &ian

2. Academic Practice

In the academic field, pharmacists mainly work in teaching, re-

search and training. They help in preparing future pharmacists

by providing both theoretical and practical knowledge.

The main roles of pharmacists in academic practice include:

¢ Teaching pharmacy students.

¢ Conducting research related to medicines and healthcare.

e Providing practical training to pharmacy students.

¢ Organizing seminars, workshops and academic projects.

¢ Guiding students in research and project work.

e Providing knowledge about the preparation, distribution,
action and uses of drugs.

Contact N0.-6395596959/8006781759
Website - www.pharmacyindia.co.in
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History of Pharmacy and Pharmacopoeia

9.The first National Formulary in the United States was 9. Ugdad Id 3R ¥ yuw ?T@T{ Qﬁ'ﬁ?ﬁ HIUSPRHA___ |
publishedin_____. REIRI
10. The first edition of the National Formulary of India was 1. W@qw&ﬂmqwﬂmm_ﬁmﬁag&nm|
publishedin___ .
1.365 /365 2.800 /800
3. Formularies / H\ﬂm 4. William Procter Jr. /WWW
5. Indian / YRA™ 6.1948 / 1948
7.1955 /1955 8.92 /92
9.1888 /1888 10.1960 / 1960

One Word Answer Questions (Tdh e Husi & I )

1. What is the Greek word from which “Pharmacy” is derived? 1. "THTHT" Veg by THFﬁ g J T 82
2. What were drug grinders called during the Roman period? 2. T FHI | e 1 TR aTal o a1 FHel ST UT?

3. What were ointment makers called during the Roman 3. A9 DI | HeH FH 9Tl &l T Dal STl YT?
period?

4. What were cosmetic makers called during the Roman 4. 7 BTd H Gicd UFre §91 Tl b1 1 HgT STl UT?
period?

5. Whatwere sellers of drugs called during the Roman period? 5. AT HTA T SRR S aTal BT T HET ST UT?

6. In which city were the first organized pharmacies 6. UYT Tarud BHIRMET fhe Trex & wiifid &1 78 o
established?

7. In which city is the headquarters of the Indian Pharmaco- 7. URART Siwey-fedr ST &1 presie) Po TR A Ra e

poeia Commission located?

8. What is the surname of the Father of Indian Pharmacy? 8. UNdHT BTl & SHe &1 ITH J1 %?
9. What is the surname of the founder of Bengal Chemical 9. A HAFHA T8 BHRGCH IR & GRS HT JUATH a1
and Pharmaceutical Works? ?
10.Who prepared The Extra Pharmacopoeia? 10. "&q USRI BTG fhem daR & off?

Contact N0.-6395596959/8006781759
Website - www.pharmacyindia.co.in
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PACKAGING MATERIALS
Top foitT JraEht

¢ Packaging materials: Types, selection criteria, advantages and
disadvantages of glass, plastic, metal, rubber as packaging materials.

2.1 INTRODUCTION

Packaging is the science and technology of enclosing and pro-
tecting a product so that it can be safely stored, transported,
sold and used. It plays an important role in maintaining the
quality and safety of pharmaceutical products.
Pharmaceutical packaging refers to the suitable and econom-
ical method of packing medicines in order to provide protec-
tion, identification, information, convenience, integrity and
stability of the product. Proper packaging helps to maintain
the quality of a medicine until it reaches the patient.

2.1.1 Objectives of Packaging
The main objectives of pharmaceutical packaging are as
follows:

e Product Identification: Packaging helps in the easy identi-
fication of pharmaceutical products. Labels and pack details
provide important information about the medicine.

¢ Product Protection: Packaging protects the product from
breakage, leakage, spoilage, contamination and other types
of damage during storage and transportation.

» Facilitating the Use of Product: A good package should be
easy to open, handle, carry and use by the consumer.

e Product Promotion: Attractive packaging also helps in the
promotion of a product and attracts the attention of custom-
ers at the time of purchase.

2.1.2 Factors Affecting Pharmaceutical Packaging

The selection of a suitable packaging system depends on
several factors, such as:

Contact N0.-6395596959/8006781759
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Packaging Materials

aluminium, tin-plated steel, tin, and lead. However, the use of
lead is highly restricted because of its toxicity. Metals are wide-
ly used for manufacturing collapsible tubes, aerosol contain-
ers, foils, blister packs, cans, and other special pharmaceutical
containers because they provide good strength and protection
to the packaged product.

Collapsible Metal Tubes

Collapsible tubes are metal containers designed in such a way
that the product can be removed by gently pressing or squeez-
ing the tube.

Collapsible tubes provide controlled dispensing, easy han-
dling, good reclosure, and effective protection of the product.
They are commonly used for packaging ointments, creams,
gels, toothpaste, and other similar products because they are
convenient to use and help protect the contents from contami-
nation and external exposure.

Common metals used for collapsible tubes include aluminium
and tin-based materials.

Aluminium

Aluminium is widely used in pharmaceutical packaging
because it is:

e Light in weight.

e Attractive in appearance.

¢ Resistant to many environmental conditions.

¢ Easy to shape.

e Suitable for high-speed manufacturing.

It is commonly used for foils, blister packs, tubes, and aerosol
containers.

Lead

Lead was historically used for certain collapsible tubes be-
cause it is inexpensive and easy to shape. However, lead is tox-
ic and should not be used in direct contact with medicines or
products intended for internal use. Modern pharmaceutical
packaging generally avoids lead because of its toxicity.

Advantages of Metal Packaging

1. Excellent barrier properties: Metals provide good pro-
tection against light, moisture, gases, and environmental
contamination.

2.High mechanical strength: Metal containers do not break
easily.
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2. Collapsibility Test

This test is mainly used for collapsible tubes. It determines
whether the container can collapse properly when the product
is squeezed out.

3.Vibration Test

The package is exposed to vibration to simulate the conditions
that may occur during transportation.

4. Shock Test

This test determines the ability of a package to withstand sud-
den shocks during handling and transportation.

5.Inclined Impact Test

In this test, the package is allowed to move down an inclined
surface and strike another surface. It evaluates the package’s
resistance to impact.

6. Revolving Drum Test

The package is placed inside a rotating drum so that it under-
goes repeated falls and impacts. This test evaluates the overall
strength of the package during rough handling.
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Long Answer Questions (6§ ST= aTd U%)

1. Define pharmaceutical packaging. Explain the objectives
of pharmaceutical packaging and the factors affecting the
selection of a packaging system.

2. Discuss the various selection criteria for pharmaceutical
packaging materials in detail.

3. Describe glass as a pharmaceutical packaging material.
Discuss its composition, colouring materials, types, advan-
tages and disadvantages.

4. Classify pharmaceutical glass containers into different
types. Explain the characteristics and uses of Type I, Type
I1, Type Il and Type IV glass.

5. Describe the various tests used for pharmaceutical glass
containers.

6. Define plastic packaging. Classify plastics into thermoset-
ting plastics and thermoplastics with suitable examples.
Discuss the advantages and disadvantages of plastic pack-
aging.

7. Discuss metal as a pharmaceutical packaging material.
Explain collapsible metal tubes and the pharmaceutical
uses of aluminium and lead.

8. Write a detailed account of rubber used in pharmaceutical
packaging, including its types, classification, ideal proper-
ties and additives.

9. Discuss the advantages and disadvantages of rubber as a
pharmaceutical packaging material.

10. Describe the different tests used for evaluation of pharma-
ceutical packaging during handling and transportation.
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dation and chemical deterioration. They improve the stability
of pharmaceutical products during storage. Common exam-
ples are ascorbic acid, sodium metabisulphite, BHA, and BHT.

4. Colouring Agents

Colouring agents are used to give an attractive and uniform
colour to pharmaceutical preparations. They also help in
product identification. Examples include tartrazine, erythro-
sine, and caramel.

5. Flavouring Agents

Flavouring agents are added to medicines to improve their
taste and smell, especially in oral liquid preparations. Exam-
ples are peppermint oil, orange oil, and vanillin.

6. Sweetening Agents

Sweetening agents are used to provide a pleasant sweet taste
and to mask the unpleasant taste of drugs. Examples include
sucrose, saccharin sodium, and sorbitol.

7. Emulsifying Agents

Emulsifying agents help in the preparation and stabilization of
emulsions containing oil and water. They prevent the separa-
tion of the two liquid phases. Examples are acacia, tragacanth,
Tween, and Span.

8. Suspending Agents

Suspending agents help to keep insoluble solid particles uni-
formly distributed in a liquid preparation. They reduce the
settling of particles in suspensions. Examples include benton-
ite, sodium CMC, and tragacanth.

9. Wetting Agents and Surfactants

Wetting agents help liquids to spread easily over solid parti-
cles and improve the mixing of insoluble drugs with liquids.
Common examples are sodium lauryl sulphate and polysor-
bates.

10. Binding Agents

Binding agents are mainly used in tablet preparation. They
help the powder particles to stick together and form strong
granules or tablets. Examples include starch paste, PVP, and
gelatin.

11. Disintegrating Agents

Disintegrating agents help tablets to break into smaller par-
ticles after administration, so that the drug can dissolve and
become available for absorption. Examples are starch, sodium
starch glycolate, and croscarmellose sodium.

12. Lubricants and Glidants

Lubricants reduce friction during tablet manufacturing, while
glidants improve the flow of powders and granules. Examples
include magnesium stearate, talc, and colloidal silica.

13. Diluents or Fillers

Diluents are added when the quantity of the active drug is very
small. They increase the bulk and size of tablets or capsules.
Common examples are lactose, starch, and microcrystalline
cellulose.
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and pleasant taste, while adults often prefer slightly acidic fla-  Safds GO UIT: et ST WG B THE B o | I AT g1 AT
vours. Older people may find flavours such as mint or wine g S UdiaR bl &mw 3R W ur g g

more pleasant and acceptable.

Table: 3.2 Flavours Used for Masking Different Tastes

(arfereT: 3.2 fafya w@rel @1 YR & fore Sy fFe wiF are wWaR)

Source ('\Fﬁ?l) Description / Examples (ﬁHTUT / 3cleXul)

Salty ( :l'qﬂ"ﬂT-I) Butterscotch, Maple ( TCD1, ffCIFD
Bitter (PSdl) Wild cherry, Walnut, Chocolate-mint (dIg¢S ﬁfr, e—@ﬁc’, W-ﬁa
Sweet ('FﬂBT) Fruit, Berry, Vanilla ((Pd], aﬁ, a=ﬂa1)

Acidic (\?fl'l?ﬂﬂ) Citrus (@%Wﬁm

Thus, flavouring agents play an important role in making
pharmaceutical preparations pleasant, palatable, and accept-
able to patients.

1. Natural Flavouring Agents

Natural flavouring agents are obtained from natural sourc-
es such as fruits, citrus fruits, and spices and are commonly
used to provide a pleasant taste and aroma to pharmaceutical
preparations. For examples include lemon and orange from
citrus fruits, cinnamon, peppermint, and ginger from spices,
and apple and banana from fruits.

2. Synthetic Flavouring Agents

Synthetic flavouring agents are chemically prepared substanc-
es used to produce or imitate different flavours and aromas.
They are widely used because they provide a consistent and
desirable flavour to pharmaceutical preparations. For exam-
ples include benzaldehyde, cinnamaldehyde, coumarin, and
ethyl methyl ketone.

Classification of Flavouring Agents

Pineapple |

~ Raspberry

L

Grape fruit
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Figure 3.1: Examples of Natural Flavouring Agents

(1 3.1: W wahaT Tolel & 3areru)
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19.Children generally prefer:

19. 99 HITG: 5 TSR & WG T T34 &2

(a) Slightly acidic flavours (b) Fruit flavours (a) BT 31T WG (b) el o TG
(c) Wine flavours (d) Bitter flavours (c) AT ¥dTa (d) PS5 Wa
20.0lder people may prefer: 20. 95 AN {59 THR & TG UHE B Thd 82
(a) Mint or wine flavours (b) Only fruit flavours @) g—‘ﬂ:” RUCIERACICY (b) P Tell o FTQ
(c) Bitter flavours (d) Salty flavours (c) $Sd WIg (d) THPIF TG
1-b 2-a 3-b 4-a 5-b 6-a 7-a 8-b 9-a 10-c
11-b 12-b 13-a 14-b 15-c 16-c 17-d 18-b 19-b 20-a
1. Pharmaceutical aids generally have little orno _____ effect 1. lbll-llrv&t;j\lr(\:wﬂ BREIRED Uerdf o1 W &I ggd oH Al ﬁ'ﬁc -
of their own. THTd Tl sl |
2. Colouring agents produce colour by absorbing certain 2. {HR® Tolc _ FHIA &I P TS DI SARNTIT BRD
wavelengths of light. T 3T IR & |
3. Humans can recognize _____ basic tastes. 3.99%W ¥ WGl &l UgdH gl gl
4. Saccharin is approximately _____ times sweeter than cane 4. EEERIE R ol s i) S RIGI 3fdw Wt g g
sugar.
5. Cyclamates are approximately __ times sweeter than 5. TSadde T B AT S FTHT AT 3fYew M B
cane sugar.
6. Aspartame shows optimum stability at approximately pH 6. TTCH T pH__ W atar fRRar yefid a8
7. Sucrose is chemically and physically stable within a pH 7. ﬁﬁ"ﬁﬁl YT pH 1 & iR e SR difas &4
range of approximately I fRR /AR
8._____agents form stable complexes with metal ions. 8. T YTg A & 1Y RR HIagiey g+ 1d %I
9. BHT is classified as a antioxidant. 9. BHT &I - Q‘ﬁ\#ﬁ?ﬂ@? F=UH a’m o StTar %I
10. Preservatives help to increase the _____life of pharmaceu- 10. uRReH Wm St &t 9y Wef o g™

tical preparations.

PRI eI

1. Therapeutic — fIfdia
3. Five — U9
5,40 — 40 1

7.4.0-8.0 — 4.0-8.0
9. True — IRAAH

Answer Key (ST $oil)

2. Visible — g
4.250-500 — 250-500 A1
6.43 —4.3

8. Chelating — PrafeT

10. Shelf — R
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Unit Operations

The hammers may be of different shapes, of which bar-shaped
and stirrup-shaped hammers are commonly used. Bar-shaped
hammers are particularly suitable for pharmaceutical oper-
ations such as tablet granulation. The edges of the hammers
may be flat, sharp, or provided with a combination of both de-
pending upon the nature of the material being processed.

A hopper is provided at the upper part of the mill for introduc-
ing the feed material. The lower portion of the grinding cham-
ber is fitted with a perforated screen or sieve. This screen is
usually removable and interchangeable, allowing the desired
particle size to be obtained. The main parts of a hammer mill
include the hopper, shaft, hammers, grinding chamber, and
screen or sieve.
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Figure 4.2: Construction of Hammer Mill

(1 4.2: 3R e ot g19Q)

Working

The material to be reduced in size is introduced into the mill
through the hopper. The shaft is rotated at a high speed, gen-
erally in the range of approximately 8,000-15,000 revolutions
per minute (rpm). As the shaft rotates, the attached hammers
also move rapidly within the grinding chamber.

The incoming material is repeatedly struck by the rapidly
moving hammers. The impact produced by these collisions
causes the particles to fracture and break into progressively
smaller pieces. The particles continue to remain within the
grinding chamber until they become sufficiently small to pass
through the openings of the screen.

Once the required particle size is achieved, the particles pass
through the screen and are discharged from the mill. Since
screens of different aperture sizes can be fitted, different de-
grees of fineness can be obtained according to the require-
ments of the process.

Advantages

e The hammer mill is simple in construction and easy to
install, dismantle, operate, and clean.

¢ Itrequires comparatively less space.

e It can handle a wide variety of pharmaceutical materials.

Contact N0.-6395596959/8006781759
Website - www.pharmacyindia.co.in

HTAYTErt

1 uard &1 3MHR HH BT BT 3, S BIR & Ay ¥ e o
STell ST @1 YU B HRIE: ATHT 8,000-15,000 dabR Ufdl
firTe &) = T & GATT STdT € | 0 & gA TR S99 9 e ot
g e & iR dfig 7 & T B

T R aTal Ueref TR i 1 ¥ g §U 3HR SR-SR TeR Fd 8 |

3 cahRl § IO ATHTd b BRUT BUN ged & 3R -4 B 3MHR

# uRafdd 81a Sa 81 B s %a H a9 de s 38d §, 9 db

;Sr%dvl HR FdT1 BleT 7 81 91T & 3 Ba-! & gl J aeR o
|

3P HUN AHR U 814 TR HUT SA! Y g dTeR Fevd S

T iR U7 U S €1 faftet fvg SR areht Iat-at &1 IuaiT

@gﬁmw$&ww-wmﬂm$wwmw
|

oy

- R I B WA WA gt § I T WG BT, Wi,
TTferd FRAT 3R HTH BT ST BIell g

- 3 JIHS U F FH VM P ST 8l 8

. Tg faftrd TR 3 prlgfewe QiR & JHTT Jabd 2|

71 Download Pharmacy India Mobile App form Playstore



Unit Operations

mixing dry powders and granules. It was developed to over-
come some of the limitations of ordinary rotating mixers. Mix-
ing in a double cone blender mainly takes place by tumbling
action. When an agitator blade is provided, shearing action
also helps in obtaining better mixing.

Principle

The double cone blender works mainly on the principle of tum-
bling. When the vessel rotates, the powder particles are con-
tinuously lifted, rolled and allowed to fall from one position to
another. This repeated movement causes the particles to mix
with each other. If an agitator blade is fitted inside the blend-
er, additional shearing action is produced, which improves the
mixing process.

ST 9T JUDRUT & | S IR guieiia st o) oo dumsi o1
W I & o fasmfad foar mar un fg=is s o fiyo oo =g
¥ Idc-Udc a1 gRT BT B 9d 39 SO I8 & el ©,
gammﬁémﬁwﬁmwmﬁmm
|
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Electric Motor With Gear Box
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Double Cone Vessel
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Figure 4.5: Construction of Double Cone Blender

(7 4.5; ST B sAS P gT1G0)

Construction

The double cone blender consists of a double cone-shaped
vessel, generally made of stainless steel. The main parts are:

¢ Double cone-shaped mixing vessel

e Supporting frame

¢ Electric motor

¢ Gear box

¢ Rotating shaft

e Agitator blade, when required

e Charging and discharge opening

Double cone blenders are available in different capacities,
generally ranging from about 5 kg to 200 kg or more.

Working

The powder materials to be mixed are introduced into the
blender through the charging opening. Usually, the blender is
filled only up to about 50-60% of its total capacity. Sufficient
empty space is necessary to allow the powder to move freely
during rotation.

The motor rotates the double cone vessel at a suitable speed.
As the vessel rotates, the powder repeatedly moves from
one side to the other and undergoes tumbling motion. This
continuous tumbling produces uniform mixing of the powder.
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Extraction Methods
(ITpTae Foh)

v !
Conventional Methods Modern Methods
(3o faferm

« Infusion (FS=M) * Ultrasound-Assisted Extraction

* Decoction (&TU) (S S-HeTd

« Maceration (HERTM) * Microwave-Assisted Extraction

* Digestion (S SERIE) . : ]

« Percolation (GR&HIATM) * Supercritical Fluid Extraction

* Soxhlet Extraction X a—cl i )

L) * Pressurized Liquid Extraction
(GIERESIET
* Enzyme-Assisted Extraction

(QSTT2H-

1. Conventional Extraction Methods

Conventional methods are traditional methods in which the
crude drug is brought into contact with a suitable solvent for
a definite period. Heat, stirring or continuous movement of
solvent may also be used to improve extraction.

The important conventional extraction methods are:

1. Infusion

2. Decoction

3. Maceration

4. Digestion

5. Percolation

6. Continuous hot extraction or Soxhlet extraction

2. Non-Conventional or Modern Extraction Methods
Modern extraction methods use advanced techniques to im-
prove the rate and efficiency of extraction. These methods
usually require less time and solvent and may provide a better
yield of active constituents.

The important modern extraction methods include:

1. Ultrasound-Assisted Extraction

2. Microwave-Assisted Extraction

3. Supercritical Fluid Extraction

4. Pressurized Liquid Extraction

5. Enzyme-Assisted Extraction

4.7.2 Methods of Extraction

1. Infusion

Infusion is a simple method of extraction in which the crude
drug is kept in contact with water for a short period of time.
The drug is generally coarsely powdered and placed in a suit-
able vessel. Hot or cold water is then added and the mixture
is allowed to stand for the required time. Finally, the liquid is
strained or filtered.

This method is mainly suitable for soft plant materials, such
as leaves and flowers, containing water-soluble constituents.
Infusions are generally prepared fresh because they may not
remain stable for a long period.

2. Decoction

Decoction is an extraction method in which the crude drug is
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o Tablets - coated and uncoated, various modified tablets (sustained
release, extended-release, fast dissolving, multi-layered, etc.)

e Capsules - hard and soft gelatine capsules

o Liquid oral preparations - solution, syrup, elixir, emulsion, o N P
suspension, dry powder for reconstitution » - >
o Topical preparations - ointments, creams, pastes, gels, liniments

and lotions, suppositories, and pessaries

¢ Nasal preparations, Ear preparations

e Powders and granules - Insufflations, dusting powders,
effervescent powders, and effervescent granules

o Sterile formulations - Injectables, eye drops and eye ointments 14
o Immunological products: Sera, vaccines, toxoids, and their

manufacturing methods.

5.1 TABLETS

Tablets are solid dosage forms containing one or more drugs
along with suitable pharmaceutical excipients. They are avail-
able in different sizes, shapes, weights, hardness, thickness,
disintegration, and dissolution characteristics, depending on
their intended use.

Most tablets are designed for oral administration, while some
are specially prepared for sublingual, buccal, or vaginal use.
Tablets may also contain colouring agents or different types
of coatings.

Tablets are mainly prepared by compression, although some
are produced by molding. In compression, powdered or gran-
ulated materials are compressed under high pressure using
a tablet machine. The shape and size of the tablet are deter-
mined by the punches and dies used.

Some tablets are scored or grooved so that they can be eas-
ily divided into smaller doses. However, tablets with special
coatings or controlled drug-release properties should not be
broken or cut, as this may affect their action.

Advantages of Tablets

e Tablets provide an accurate and uniform dose of medicine.

¢ They are physically, chemically, and microbiologically stable
compared with many other dosage forms.

o Tablets are easy to handle, carry, store, and use.

e Most tablets are easy to swallow.

¢ They provide good stability and a longer shelf life to medi-
cines.

¢ Tablets have a low manufacturing cost, and they can be
produced on a large scale.

¢ Unpleasant taste and odour of drugs can be masked by
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c. Smoothing and Rounding

Additional coats of thick sugar syrup are applied to make the
tablet surface smooth and uniform. Warm air is used after each
coat for drying.

d. Finishing and Colouring

Thin layers of coloured syrup are applied to give the tablet its
final colour and smooth appearance.

e. Polishing
The coated tablets are polished using materials such as car-
nauba wax or beeswax to obtain a shiny and attractive surface.

2. Film Coating

Film coating is a process in which a thin, uniform, skin-like
layer of polymeric material is applied over a compressed tab-
let. Unlike sugar coating, film coating causes only a minimal
increase in tablet size, shape, and weight. The coating is suf-
ficiently thin to retain visibility of any score lines, logos, or
identification marks embossed on the tablet during compres-
sion. The coating may be colored to improve the appearance
and identification of the tablet. Film-coating solutions may be
either nonaqueous (organic solvent-based) or aqueous.

c. I =Tu= vd Mers yeE s
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fOper o U U ufehan &, Forad Tiifsd el &t Wde R sgasa
gerf o1 udell, THH 3R & Sl IR TeTS Sl 8 | Wb 4uT P
fauRid, 39 YR & AU el B DR, NP 3R HR H 9gd A
3f it 81 I8 R ot Tt giat @ b Tie & SR et W)
§ATE T TS g, Uedier a1 uga fig Ty fexars < Ted &1 el
! fearde 3R Uga &l S8R §H & o TR &1 T +f I
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Table 5.1: Components of Nonaqueous Film-Coating Solution/

AIRADT 5.1: AF-THH heH-DIfET AIRM & UTh

Component (dChH)

Film former

(frea widz)

Function (av'l'&)
Forms a smooth, thin and uniform film over the tablet.

odie W IR, yael 3R H e S 2 |

Example (S¢IgxUI)

Cellulose acetate phthalate

Improves water solubility or permeability of the film and allows

(FeTH, Wi g
3R

Improve patient acceptability.
At gRT %aﬁ'c' B! Wipridr 9eid g

Alloying substance penetration of body fluids. ! ! Polyethylene glycol
7T uerd) e & Sd-fadaar a1 URITRIT 9¢TdT @ 9T TRR & i &b yaxr
Ol P 3
Plasticizer Provides flexibility and elasticity to the coating and prevents cracking. Castor oil
(WIS TR) HIfET DI TG Td UATRIAT Sl § TUT xR TS J §ard 2 (3RS BT dq)
Polyoxyethylene sorbitan
Surfactant Improves spreading of the coating solution over the tablet surface. . Vderivatives
DI AE R DI egRH & Halld bl IgaR ST 8 | (aifeft
. . o Titanium dioxide; FD&C/D&C
Opaquants and colorants | Provide an attractive and distinctive appearance. . SR G'I:IJEWIEE
(3NUSH T Td Hevew) | oade Bl MBS U9 Ay ¥ UgH Fvd 8| A
Sweeteners, flavors and
aromas Saccharin, vanillin

]

Glossant

(@Rie)

Provides shine and luster without a separate polishing step.

3T UTTIfRAT & foT Sl &) TS USH HRdl B

Beeswax

CISEE e

Volatile solvent

Dissolves or disperses coating materials and evaporates rapidly after
application.
ﬁ?ﬂ%wﬁﬁaﬁwmm%awwﬁ@masﬂﬁm@aa
SIS

Alcohol-acetone mixture

(SHehlga-THIeH fhgon
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¢ No visible cracks, peeling, roughness, or other surface de-
fects

3. Content of Active Ingredient in Tablets

The amount of active pharmaceutical ingredient (API) present
in tablets is determined by performing the assay specified in
the individual monograph.

Procedure

e Generally, 20 tablets or the number specified in the mono-
graph are used for the assay.

e The tablets are assayed according to the prescribed method.

¢ The calculated amount of active ingredient should fall with-
in the limits stated in the monograph.

The specified allowance generally applies when the normal as-

say limits are between 90% and 110%. If the monograph limits

are below 90% or above 110%, a proportionately larger allow-

ance may be permitted.

. gdg W RR, TR IGS], WU TT 37 B3 fexdTs o arall
REERIEEICINY

3. Tiferal # Afpy shuehta ues &t 7
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Table 5.3: Adjustment in the permissible limit according to the dosage of the drug in the tablet/

arfereT 5.3: Tade ® Siufy &Y Arn & AR srgud War A

Weight of medican_lent in each tablet Subtract from Lower Limit Add to Upper Limit
TP eqac | Ul BT UR forerett i & geng U A A g

Sample size (AT HB) 15 10 5 15 10 5

0.12 gorless (0.12 g4l H) 0.2 0.7 1.6 0.3 0.8 1.8
More than 0.12 g and less than
(0.3 g/ 0.12 g ¥ 3fU® qUT 0.3 g A FH) 0.2 &S 12 0.3 06 L5
0.3 gor more (0.3 gdl 3fer) 0.1 0.2 0.8 0.2 0.4 1.0
4. Uniformity of Weight 4. YR D! THETar

The uniformity of weight test ensures that individual tablets
within a batch have approximately the same weight. Although
every tablet should ideally have the same weight, slight varia-
tions may occur during manufacturing. Therefore, pharmaco-
poeias permit a limited percentage deviation from the average
tablet weight.

Procedure

¢ Select 20 tablets at random.

¢ Weigh each tablet individually.

¢ Calculate the average weight of the 20 tablets.

Average Weigh = Total Weight of 20 Tablets

e Compare the individual tablet weights with the calculated
average weight.

e Calculate the percentage deviation of each tablet from the
average.

Acceptance Criteria

Not more than 2 tablets may deviate from the average weight
by more than the permitted percentage.

No tablet should deviate by more than twice the permitted
percentage.

YR B Th&UdT TIE0 I8 AT o ¢ o fonft fmior g ot

Tt Tl T YR TTHT TAE 811 3G TG F TS il BT YR

JHM BT IRT, AfdeeT Fmior ufehar & SR UleT 3ick &) Jabdl 2
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. B CHAC & o PI JoHT BT T 3T Io J HY |

. 3NGd Y R ST & o A fraar sier (uferrd &) 8, ug e

Hipfd AFES
2 3t Mferal s uforerd | 3ifie fafera =€t &t =nfewl
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Table 5.4: Percentage Deviation Allowed in Tablet Weight/
BT 5.4: Tqde & UR H gHd wfa=ra fame=

Average Weight of a Tablet / TadT BT 3N UR

80 mgorless / 80 mg T hH

Percentage Deviation (qﬁma ICERE))

10%
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1. Dipping the metal pins into gelatin solution.

2. Removing the pins from the gelatin bath.

3. Drying the gelatin coating under controlled temperature
and humidity.

4. Removing the dried shells from the pins.

5. Trimming them to the required length.

6. Joining the cap and body.

Modern capsules may also contain locking grooves that pro-

vide secure closure and reduce accidental opening.

Drying (Z&1) N
%*Wﬂ%ﬂ
[y ek =0 s 11 1
& E v&: — @i —\%c@iﬁﬂ
C:j_T:J ﬂD Cutting (PTeHI)
H Joining (S&)

Dipping (g9T1)

Figure 5.5: Steps in the manufacturing of hard
gelatin capsule shells

(= 5.5: 718 forafes voga Aa s & =awoN)

Capsule Sizes

Hard gelatin capsules are available in different sizes. For
human use, the sizes range from 000 to 5.

e 000 is the largest size.

¢ 5isthe smallest size.

The capsule size is selected according to the quantity, density,
and compressibility of the material to be filled.

1. 41q Bt Ut 1 foraife e & g
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3y Fagal | dfeT gog i 81 9 8, Sl SR I GRfad =4

ga'ar@?r%‘ 3R ISP SMHIB ¥ Y G B! YU HH B
|

Open Pre-closed Closed
@m  @@d) @@
Figure 5.6: CONI-SNAP™ Hard Gelatin Capsule Closure
System

(fer7 5.6: CONI-SNAP™ TS foraifest Foga FaloR Ren)

PR S PR

BTe foreife Pwe fafte efer) §f Sudsy g &1 A IUaNT &
foTT 39T 3MHR 000 T 5 I BT B

+ 000 J&Y §ST 3HR B

. 5EY BIeT BR B
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Table 5.5: Sizes and Approximate Volumes of Hard Gelatin Capsules

(@TRI®T 5.5: HOR Rrafe Swga & ATHR T4 AT 1)

Capsule Size (a»'l'«‘l?[ STPR) Approx. Volume (mL) (ala'mﬁ?r SI™Ad (mL))

000

1.37

0.95

0.68

0.50

0.37

0.30

0.21

0.13
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Classification of Liquid Oral Preparations Hifee v siusha dariar o1 aeffexor
Liquid oral preparations can broadly be classified into the WMf¥% @a shuehy damial & s w0 F FHgfefad < g &

following two groups: i forar o g §:
Liquid Dosage Form
(54 GRS BT &)
SGEEE|
' RS
Monophasic Liquid Dosage Form Biphasic Liquid Dosage Form
(TH - 5d GRTH &) (f&-=vfty 5@ gure =)
l
g Emulsion
For Internal Use For External Use
(3RS ST & @TE¥ ITA & fRrg)
P Tt Q). N e 3 4. Suspension
|| l‘ Mixture ‘ Application on the Skin ’ ‘ Used in the Mouth Instilled into Body Cavities (i)
L e (@1 R 3G (TE ¥ v fvg o (R 3t Y13l F S99
.. Gargles Douche
&  Syrup | [ 4 Garg [ | &
1 Er /& " Al
— S & Ear Drop
| 2 Elixir | | Mouth\/\\/’ash | @ BT @)
b GRIEEN) SUShELRD .
g Nasal Drop
T —— ;
| 3 ~ Linctus _ ' Throat Paint (T 1 36
3 - .
() 20 (T BT Uy o %Nasal Spray
% @ (AT B V)
Advantages of Liquid Dosage Forms wRa shweha =uf & @y

1. Rapid absorption: Drugs in liquid form are absorbed faster
than solid dosage forms, especially when present as solu-
tions.

2.Easy dose adjustment: The dose can be changed easily by
increasing or decreasing the volume administered.

3. Easy to swallow: Suitable for children, elderly patients, and
patients with difficulty in swallowing tablets or capsules.

4. Less gastric irritation: Liquid preparations may reduce
irritation because the drug is quickly diluted by gastric
contents.

5.Suitable for large doses: Large quantities of drugs can be
administered more conveniently in liquid form.

6.Better drug distribution: The drug is distributed more
uniformly in the liquid vehicle.

7.Multiple routes: Liquids can be used orally, parenterally,
topically, ophthalmically, and vaginally.

Disadvantages of Liquid Dosage Forms

1. Less stable: Drugs are generally less stable in liquid form
than in tablets or capsules.

2. Microbial contamination: Aqueous preparations are more
prone to microbial growth.

3. Taste masking is difficult: Unpleasant drug taste is harder
to hide in liquids.

4. Bulky to store and carry: Liquid preparations require larg-
er containers and more storage space.
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¢ Ringer’s Solution

¢ Povidone-lodine Solution L.P.

e Calcium Hydroxide Solution USP

¢ Lidocaine Oral Topical Solution

e Antipyrine and Benzocaine Otic Solution

Thus, pharmaceutical solutions represent an important class
of liquid dosage forms because of their uniformity, ease of ad-
ministration, rapid availability of dissolved drug, and suitabili-
ty for a wide variety of routes of administration.

Solubility

Solubility indicates the maximum concentration of a sub-

stance that can dissolve in a particular solvent under specified

conditions.

A solution is called saturated when the solvent has dissolved

the maximum possible amount of solute at a given tempera-

ture. Solubility can vary greatly between different substances.

For example, at 25°C:

e Calcium hydroxide solution contains about 140 mg/100
mL.

e Potassium iodide solution may contain about 100 g/100
mL.
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Table 5.7: Solubility according to United States Pharmacopoeia/Indian Pharmacopoeia

(ATFIT 5.7: TATEES W BTHISIN1/SET wrafa i & e guR ga=itean

Descriptive Term

Approximate Quantity of Solvent per gram of Solute

) (e g e & firg Gl
Very Soluble (31?1% ﬁ@lﬂ) Less than 1 part (1 4T I HH)
Freely Soluble (mﬁ@ﬁaﬂ) 1-10 parts (1-10 HIT)
Soluble (fﬁ@ﬂ) 10-30 parts (10-30 HI)
Sparingly Soluble (319 faor) 30-100 parts (30-100 HI)
Slightly Soluble (TST facia) 100-1000 parts (100-1000 HT)
Very Slightly Soluble (§gd ®H faer) 1000-10,000 parts (1000-10,000 HT)
Practically Insoluble (GATGTR® & ¥ 3ffdcr) More than 10,000 parts (10,000 ¥ SIT&T UTEH)

Methods to Improve the Solubility of Drugs

1. pH Adjustment

Most drugs are weak acids or weak bases, and their aqueous

solubility is strongly influenced by the pH of the solution.

¢ The solubility of a weak base can generally be increased by
lowering the pH.

¢ The solubility of a weak acid can generally be increased by
raising the pH.

Thus, adjustment of pH can be used to improve the solubili-

ty of poorly water-soluble drugs. pH may be adjusted mainly

by:

1. Salt formation

2. Addition of suitable buffers

Examples

¢ Gatifloxacin shows poor solubility at higher pH but becomes
more soluble at lower pH. Maximum solubility occurs below
approximately pH 5. Therefore, its parenteral formulation
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B. Classification According to Route of Administration

1.Emulsions for Oral Administration: These are usually
o/w emulsions and are used for administering medicinal
oils such as castor oil, olive oil, almond oil, cod-liver oil and
liquid paraffin.

2.Emulsions for External Use: These may be either o/w or
w/o emulsions. They are commonly used in the preparation
of creams and lotions.

3.Emulsions for Parenteral Use: These emulsions are used
for the administration of fat-soluble vitamins such as A, D
and E, as well as some oil-soluble hormones.

4.Emulsions for Rectal Use: These are mainly used in the
form of enemas for bowel evacuation. Starch mucilage may
be used in the preparation of such enemas.

Formulation of Emulsion

The formulation of an emulsion involves the selection of suit-
able oil phase, aqueous phase, emulsifying agent, and other
pharmaceutical additives to produce a stable and acceptable
preparation.

Main Components of an Emulsion

1. 0il Phase: It forms the oily portion of the emulsion and may
contain fixed oils, mineral oils, volatile oils, or oil-soluble
drugs.

2.Aqueous Phase: It usually consists of purified water and
contains water-soluble drugs and other hydrophilic ingre-
dients.

3. Emulsifying Agent: Emulsifying agents help to reduce in-
terfacial tension and stabilize the dispersed droplets. The
HLB system was developed by Griffin to help select and
combine emulsifying agents for preparing a desired type of

B. URITE & AN & SR Fiffeeor

1. 1@ = & e guer: 3 Ea: o/w HeRH E:‘l?r%
WWawWW%WMH%w%W
fpar ST |

2. 9181 IUINT & o1 sHe=A: T o/w AT w/o SHRM GHI THR &
aﬂ?%wmw-ﬁnﬁwﬁmmﬁm

|

3. Wea ITanT & fou sAeR: 1 SHRM! &1 IuarT a1 o
o-=id fIeTfP S A, D 3R E U1 3 dd B gaq=id gl &
TR o forg fasam T B

4. ¥aed IUANT & [0 SHEEM: ST SUAN G871 ¥4 § Jd IR
awﬁ%fﬁuq;ﬁmé?wﬁmw%ﬂ@m:ﬁmﬁmﬁ
W RIS BT SUGNT fbar ST bl 2|

FHER BT GATDRO]

TR & GBI H T FRR 3R Wieerd dart v a3 & forg
Iugad dd RO, T @)1, SHRBIST Tole adT 3 fiveia
T Uerf &1 T fpar S 2|

TURM & YT Uch
1.99 <90 U SHEM BT dollg U a1 & iR 399 fRR
ga Wfer dd, arwRiid dd a1 dd o garsie iR g gt
|
2. ST TR0T: SUH YA Y& oIe 81T § a1 3T oiet B ga=ite
Rl 3R 3 Tt Uesh IURRId 8l Thd ¢

3. SAGHIET Toie: SHRPIET TS SRR O=/F &1 HH
B 3R foradt g8 oicf &) FRR 337 B Hge HRa g1 Bt A HLB

en faeRyd fosar uT difs A998 TR &1 3HRM &1 & fag
SHCHITRTET Toic BT T 3R fHeimal ot T | g2 SHCIBIET Tole

emulsion. Each emulsifying agent is assigned an HLB num- B 1Y 18 & UAM R TH HLB e o SIrar ]
ber on a scale of 1 to 18.
Emulsifying Agent
- 1 Semi-Synthetic . .
atura Polysaccharides Synthetic (Inorgamc (Alcohols
(TPT) ref-+ T HPTf) S
1 — * Methyl cellulose) * Anionic ; i
(Rrerse Igeion * Milk of magnesia + Carbowaxes (FTafaad)
Vegetable Source w (" Animal Source . Sodi b o (e 1 ) « Cholesterols (@A)
mm odium carboxy « Cationic « Magnesium oxide  Lecithins @RIRM)
(EfETm Frafad) (CEIBIECO) AR sifess)
. * Wool fat « Methyl cellul Lo
* Gum acacia (& & ) (&e[ vl cellulose * Non-ionic * Magnesium trisilicate
» Eggyolk ( <R

° Trag:'alcanth ‘ (378 F o) * Magnesium aluminium

<D * Gelatin silicate
« Agar (3TR) (iR Tegfhfas
- Pectin (@Afdc) faferpe)
+ Starch (RTd) « Bentonite (§CHTZ<)
* Irish moss

(chondrus)

CRIEIG]

(PTY)
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mainly on the surface of the skin or epidermis. They do not
penetrate deeply into the skin and are generally not absorbed
into the systemic circulation.

b. Endodermic Ointments

Endodermic ointments are designed to penetrate into the
deeper layers of the skin and release the medicament at the
site of application. These ointments are partially absorbed
through the skin.

c. Diadermic Ointments

Diadermic ointments contain medicaments that can pass
through the skin and enter the systemic circulation. Thus, they
are capable of producing systemic effects after topical appli-
cation.

2. Classification on the Basis of Therapeutic Use

According to their therapeutic action, ointments may be classi-
fied into several types as described below.

B P T IUAIT fbu oird B 1 A e b T8} TRl | Uaw A Bd
TUT FIHTIG: TOTENTT URERN # afd 78t 8d g1

b. TSIsfi® AegH
@mwwwmm%%émaﬁnﬁmﬁ
A= &Y 3R T 1T R R AR &1 gad &< | T Tagd @l &
s ¥ $fifie U A Said g Bl

c.1.3 SUSTH® AagH .
SasiHe AagHl H U iRy gid & S a1 & UR glebR Yumetiid
REERU H Ta R Gobdl 8| 39 UPR, R Y A - & d1e A
YU THTE I R Fobd 2|

2. FRfraila IugiT & SnuR W affezor
ITo! Fafrada foban & , TAgH! &I &3 UHRI # aifigrd foar
S Feba g, foTepT quie =il fopar T g1

Table 5.12: Classification of Ointments Based on Therapeutic Use

Type of Ointment
(HdEH BT UPR)

(@rferet 5.12: fafraita ST & snuR 9= wagH! &1 aifieRo)
Therapeutic Action (ﬁm 1))

Examples (S&IgRUI)

Antibiotic Ointment

HelgH)

Used to Kkill or inhibit mlcroorgamsms responsible for bacterial
infections. THU Il b IR J&HSIal I Y B T
A & feTg JuART W ST &)

Neomycin, Bacitracin

1 X

Antifungal Ointment

(CEER IR L))

Used to inhibit or destroy fungi causing fungal 1nfect10ns of the
skin. (T H HaH I HHHUI I B dIa had! DI b AT A8
H % foTT ITANT e SITer 5 1)

Benzoic acid

CEIEEZEES)

Anti-inflammatory
Ointment

(G RId wersw)

Provides relief from inflammation and allergic conditions of the
skin.

(T B YOI T TSI SIS & e TaH HRefT 2 )

Fluocinolone acetonide,
Hydrocortisone

(ISR TR,
HESICAISIE)!

Antipruritic Ointment

(oI weegw)

Used to provide relief from itching and irritation.

(G 3R T J Agd YeH B & o1 It fvar S g 1)

Benzocaine, Coal tar

Astringent Ointment

(HPpIae HeigH)

Causes contraction of skin tissues and helps to reduce secre-
tions or discharges. (1 & S| H Hpd I Bl & U A1
DI HH B H JgIdl PTG )

Zinc oxide, Acetic acid

(N g s, THifcd 3

Antieczematous
Ointment

(USRI IR )

Helps to prevent oozing and discharge from vesicles occurring

in eczema. m@mﬁaﬂﬁmﬁtﬁqﬂ?ﬁﬁaﬁaﬁﬁﬂﬁsﬁ?wﬁ
e H FETIdl bRl 8 1)

Salicylic acid
SUN)

Keratolytic Ointment

Removes or softens the thickened horny layer of the skin.

Resorcinol, Sulfur

HeH) | (T 3! At WER R &I §eM a1 R R § JeTadl oal 8 l) , )
Counter-irritant Produces a mild local effect that helps reduce irritation or Methvl salicvlate
Ointment discomfort. (§eehT RIFT THTE I Bb ST T YA Bl HH C&MEYT*T L
(93T HeTgH) HA T TR HRal 1)
Anti-dandruff . . . . P o
Ointment Used to provide relief from dandruff and associated scaling. Salicylic acid, Cetrimide
(= e (=T TYT I &I TTS! a7 B JHRT ¥ [8d U Bl 5 1) 3%, Tfe
Ointment for . . oo
Psoriasis Used to provide relief from itching and other symptoms Corticosteroids, Coal tar

(ERTERE & fog
HEH)

associated with psoriasis.

(ORTERM & Feiftrd Gorelt 3R 30 et § Jgd UM BT 2 )

4, BId CR)
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4. Nasal Cromolyn Sodium Sprays

Cromolyn sodium sprays stabilise mast cells and prevent the
release of inflammatory mediators. They are used to manage
sneezing, nasal congestion and a runny nose. Example: Cromo-
lyn sodium nasal spray.

5. Nasal Steroid Sprays

Nasal steroid sprays decrease inflammation within the nasal
passages. They are used to treat congestion, sneezing, watery
eyes and a runny nose associated with allergic conditions. Ex-
amples: Fluticasone and budesonide.

6. Nasal Irrigation Preparations

Nasal irrigation preparations rinse mucus and other materials
from the nasal cavity. They may be used before administering
another nasal spray. Examples: Saline irrigation and bulb-sy-
ringe irrigation.

7. Nasal Saline Sprays

Nasal saline sprays moisturize dry nasal passages and may be
useful in patients experiencing nasal dryness or epistaxis. Ex-
ample: Normal saline nasal spray.

8. Nasal Decongestant Sprays

Nasal decongestant sprays constrict blood vessels in the nasal
mucosa and provide short-term relief from congestion. Pro-
longed use should be avoided because it may cause rebound
congestion. Examples: Phenylephrine, oxymetazoline HCl and
naphazoline.

Formulation of Nasal Spray

4. TR PAfea Sfsaa

HIIfeH TfeTH T AR HIRBT3M B FRR B § 3R Yoid ST
PR A AR B G 819 Bl Abd &1 IADT SN Bl A1h
d¢ BT 3R 91 98- & IUIR H b1 SI1dT §1 ST 0T i
Tifsgw AT T

5. ATRIPIY WIas

TR WRge T AT Anf & g9 arclt goH &1 &H $Rd g
39T IYAINT A J Y&fed A1 §¢ g1, Bids, 37GT J TFT AT
3R A% 984 & TR F 51 Sl g1 Ieexvl: Wfed™H 3R
CERIRIES]

6. TRt Riarg darfat

Tyt =g daria Ty a1 I TersAT 3IR 3 Uerf &l tdhe
T & FeTaar edl 81 3% fodl o TRiea W & IugnT ¥
T Ht TN fhaT ST Goha 81 e80T Yoz 3RATH 3R Fed-
R e

7. ARG AasT S

TR 1T JATS B G ATRIBT AR B 1 I § SR A1RIehT bl
T 1% Y IFI1d ard AR H IuART 8 Fobd &1 IR ArHd
AR TRIH T T |

8. TR Shoiece T

TR®IT Sidorce B ATRIBT AT BT Iad aiiedred & Jpfad
B & 3R A1 ¢ 8 T DI Jgd USH Hd ol da I9T
TP IYANT J g1 1Y, Hife 399 Nads Hoi g bl g
IR R authH, STefAeTsIfeM HCl 3R ABISIeA|

ARSI B BT BrHA=H

Table 5.17: Phenylephrine Nasal Spray

(TfRTepT 5.17: TS AR h ATRISIY /)

Method of Preparation

e Each ingredient is accurately weighed or measured. Phen-
ylephrine hydrochloride, naphazoline hydrochloride and
pyrilamine maleate are dissolved in approximately 40 ml of
sterile water for irrigation in a 250-ml beaker. In a separate
beaker, edetate disodium is dissolved in approximately 48
ml of warm sterile water for irrigation.

e The second solution is allowed to cool, after which sodi-
um metabisulphite and sodium chloride are dissolved in it.
Both solutions are mixed together. The thiomersal solution
is then added, and the final volume is adjusted with sterile
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Phenylephrine HCl (TSaURH HCI) 500 mg
Naphazoline HCI @W\—rﬁﬁﬁ HCI) 50 mg
Thiomersal 0.05% (4RI 0.05%) 5 ml
Pyrilamine Maleate (CI'IEﬁTﬂTﬁ? Afdge) 200 mg
Sodium Chloride @%ﬂ'ﬁ FIRZS) 556 mg
Edetate Sodium (TScc Hifeay) 150 mg
Sodium Metabisulphite (HIfSTH AeREIRHRC) 100 mg
Sterile Water (¥¢X13d ST9)) 100 ml
IR F3A o fafy
. TS UeH ST e AT B el a1 AT S 81 BAauth

TRSIHINISS, PTG FRgHARES R TR Afige
B 250 ml SiB T TTTHIT 40 ml LIS S H Gl ST g1 Th
ST SR § TSee FSHIRSTH BT AT 48 ml T WX ofd
7 Uil Srar g

. faeram &1 g1 81 fear wiar g1 399 o1¢ 3I9H Jifgaw
3R TifegH wIRTES 9id oA &1 SF1 fera &

MUy H fareman Sirdn g1 bRy e oo foramn Srar @ ek

WRIEA 5 B! Feradl ¥ HfaH Smaas 7 fHar omar 81 dOR
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dicament, the parenteral products are sterilised either by au-
toclaving at a temperature of 115°C to 116°C for 30 minutes or
121°C for 20 minutes or in hot air oven at 160°C for two hours,
whereas thermolabile products are commonly sterilized by
filtration through bacteria-proof filters. Filtration, filling and
sealing of sterile-filtered products must be performed under
aseptic conditions.

5.7.1.6 Production Facilities for injectables

The manufacture of injectables requires specialized facilities
and strict environmental control to maintain sterility and min-
imize particulate and microbial contamination. The produc-
tion area is generally divided into the following sections:

1. Clean-up Area

2. Preparation Area

3. Aseptic Area

4. Quarantine Area

5. Finishing and Packaging Area

Preparation Area

Il Td IUBUN BT HSRUT Hef

\ Clean Up Area

Store Room for Material and Equipment ]

1. Clean-up Area

The clean-up area is used mainly for the washing, cleaning
and preparation of containers, closures and equipment. It is
not considered an aseptic processing area, but a high level of
cleanliness should be maintained to prevent contaminants
from entering cleaner areas.

Requirements

e The area should be constructed to withstand moisture,
steam and cleaning agents.

e Walls, ceilings and floors should have smooth and easily
cleanable surfaces.

¢ Surfaces should be designed to prevent the accumulation of
dust and microorganisms.

¢ Adequate ventilation and exhaust systems should be provid-
ed to remove excess heat and humidity.

¢ Containers and closures should be thoroughly washed,
cleaned and dried in this area.

¢ The area should be kept clean to prevent transfer of contam-
ination into subsequent manufacturing areas.
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\

Figure No. 5.12 :Production Facilities for injectables
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2. Mixed Vaccines: These vaccines contain antigenic compo-

2. firf¥a & 39 Al 1 2 11 31fe fafie geashia uemfaal ¥ ww

nents derived from two or more different species of micro- gfeet ges IR 8id &
organisms.

3.Univalent Vaccines: These vaccines are prepared from a 3. THHATS Eldb: 3 CIb| DI fhat AR {L&ﬂﬁﬁﬁ & Ud 8 JuHe
single strain or antigenic type of a particular microorganism. 7 g YR ¥ dOR foar orar 21

4. Polyvalent Vaccines: These vaccines contain two or more
strains or antigenic types of the same microorganism and
provide protection against multiple variants.

Classification of Immunological Products

4. ggEASl E: 39 D! T T 51 YeHoid & 2 a7 31fee Iude a1
%@Wﬁ%ﬁﬁﬁ%ﬁ%%ﬁ?&n
e |

SHAAITG A IcTel BT aAffador

IMMUNOLOGICAL PRODUCTS
yfeR TS IS

4 2 ¥
- - For Passive Inmunisation i i )
For Active Immunisation As Diagnostic Agents
[ Tfpy ufareor & fere ] [ g wfiremr & ferg ﬁmm%mﬁ)

{

Il )l

3

¢ Schick test toxin

Bacterial Vaccines

Shar) dRA=

Viral & Rickettsial Vaccines

. Toxoids

e N
Preparations Containing

_

!

| I

* Old tuberculin

* Tuberculin PPB

i Tieror etfa
RT SERPTer

ISR PPB

( * BCG vaccine * Smallpox vaccine (. Diphtheria toxoids
BCG aRiH AT IR GICRIES]
¢ Cholera vaccine « Yellow fever vaccine ¢ Tetanus toxoids
Ui SR I T CiIss
. Pertuss@s vaccine * Measles vaccin (live) * Diphtheria and tetanus
m@ﬁﬁéﬂﬁq W AR (Tyﬁﬁ?l’) vaccine (adsorbed)
* Typhoid vaccine * Poliomyelitis vaccine fewifar Q‘q’ém
TEBIS o= (oral) CERIE] (G‘W@ﬁ?ﬂ
N~ - TferamEaed * Diphtheria, tetanus and
I ('Eﬁ'@ﬂo‘) pertussis vaccine
* Rabies vaccine (adsorbed)
fEehifva, ceraud
* Typhus vaccine EaRIRCIICERIT]
TR IR (AN
\ J J
¥ v 3
Antibacterial (" Immune Blood )
Antitoxis Antiviral Serum Derivatives
e REMRNAA || e s | | sfeefera et ogea
{ { !

Storage of Immunological Products

¢ Immunological products may gradually lose their potency
during storage. Therefore, proper storage conditions are
necessary to maintain their effectiveness.

* Diphtheria
antitoxin

* Tetanus antitoxin

* Gas-gangrene
antitoxin

970 vfafay
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4. A system containing two immiscible liquids is known as an

5. A preparation containing insoluble solid particles dis-
persed in a liquid vehicle is called a

6. Suppositories intended for vaginal administration are
called

7. Injectable preparations must be sterile and free from

8. The test used to detect bacterial endotoxins is known as
the test.

4. 31 Ty R Tl ¥ gad oF Bi
gl
5. forelt ara wrem B uRféma sifaca 31 woif § gad daRt &t

ARSI

HeT ST |
6. 91 H TN & forw S5 715 SRl &t Fel S
H
7. 3fa:&uvig Jarfeat IR qur q gad gt
Bl

8. SaTy] Sfd:fawl BT uar e & ford Ugad URI&on &1
T/ F ST 3

1. Compression (HUI&)

3. Syrup (‘x’ﬁfﬂ)

5. Suspension (Fda)

7. Pyrogens (CGRPRD B

Answer Key (ST $oil)

2. Body (%4 HT)
4. Emulsion (UTd9)

6. Pessaries @ﬁaﬁuﬁ
8. LAL Test (TAUTA URI&T0T)

One Word Answer Questions (Td e Husgi & I )

What is the sweetened hydroalcoholic oral liquid prepara-
tion called?

What is the process of reducing large particles into smaller
particles called?

Which force is used for separation in a cyclone separator?

What is another name for freeze-drying?

5. Whatis the liquid collected from the bottom of a percolator

o© N o

called?

Which apparatus is used for continuous hot extraction?
What are vaginal suppositories called?

What type of immunity is produced by vaccination?

Which test is used to detect bacterial endotoxins?
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Different types of waste should be segregated, identified and
stored in suitable containers. Hazardous and non-hazardous
waste should be handled separately. Waste should be disposed
of safely according to approved procedures and applicable
environmental requirements.

fafird UPR & SURIE DI e fobdT ST AMfeT, P! Ugd™ &1

ST TRT YT S5 IUgad Ul | AUaId fohal ST Aol | aTdh
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Raw-Material Warehouse Sampling & Dispensing Areas

Quarantine Area

Production Sections

Packaging & Labellmg Sections Finished-Product Warehouse

In-Process Storage Area
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Figure 6.1: Layout of a General Pharmaceutical Manufacturing Plant

(7 6.1: I siweha fAmfor To= &1 sifi=am)

Characteristics of a Good Pharmaceutical Plant Layout
1. Provides adequate space for equipment, materials, storage,
and personnel.
2. Ensures a logical and continuous flow of materials and per-
sonnel.
3. Minimizes unnecessary movement and production delays.
4. Prevents contamination, cross-contamination, and product
mix-ups.
5. Provides separate areas for incompatible operations.
6. Permits easy cleaning, sanitation, and maintenance.
7. Provides adequate ventilation, lighting, and environmental
control.
8. Includes appropriate safety and security arrangements.
9. Allows effective supervision and control of manufacturing
operations.
10.Provides sufficient emergency exits, fire extinguishers, and
first-aid facilities.
11.Accommodates future expansion or process changes.
12.Complies with GMP and applicable regulatory require-
ments.

Advantages of a Proper Plant Layout
1. Ensures optimum use of available floor space.
2. Promotes a smooth flow of materials and personnel.
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Novel Drug Delivery Systems

Vaginal Drug Delivery System |
10 (VDDS) .

@ Ry fyeRor yorrefhy | o

e Vaginal Tablets @ﬁm

e Vaginal Gels

Vaginal Ointments (Zhﬁ eﬁseﬁm

Vaginal Creams @ﬁ m

Vaginal Suppositories @ quiRetts)
ERNE)

e Vaginal Pessaries

e Vaginal Rings CURARES)

@ o)

Intrauterine Drug Delivery
11 ] System (IUDS)
(iRt sirufer faa=or yorre)

e Medicated Intrauterine Devices (@Nﬁlﬁ&?‘l Sfafuferdy SUDHRU)
« Non-Medicated [UDs (TR-3iSfeRIa 1UDs)

a. Liposomes

Liposomes are small, spherical vesicles made up of one or more
phospholipid bilayers. Phosphatidylcholine is commonly used
in their preparation. Other compatible lipids, such as phospha-
tidylethanolamine, may also be included. Liposomes can carry
both water-soluble and lipid-soluble drugs. The encapsulated
drug is released either by diffusion or through interaction of
the liposome with the cell membrane.

Examples: Enoxacin and Cytarabine.
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RER fobar & A1 J BT 8|
FETEY0: TR 3R ATSeRIfeH |
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Hydrophobic .Tail
ENACERIRvE]

Hydrophobic Region
oa- it &=

Figure 7.1: Structure of Liposome

(= 7.1 forar s &t w@===m)

Advantages of Liposomes

e They can improve the efficacy and therapeutic index of
drugs.

¢ They reduce the exposure of healthy and sensitive tissues to
toxic drugs.

¢ They protect the encapsulated drug from degradation in the
external environment.

¢ They can act as sustained-release drug reservoirs.

e They are biocompatible, biodegradable, flexible and rela-
tively non-toxic.

¢ They can be used for both systemic and local administration.

Disadvantages of Liposomes
e Liposomes are physically and chemically unstable during
storage.
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Novel Drug Delivery Systems

a. Membrane Permeation-Controlled TDDS

In this system, the drug is enclosed within a reservoir. A
rate-controlling polymeric membrane is placed between the
drug reservoir and the skin. The membrane controls the rate
at which the drug reaches the skin. The drug reservoir may
contain the drug as a solid, solution or suspension. Examples:
Catapres and Estraderm.

b. Polymer Matrix Diffusion-Controlled TDDS

In this system, the drug is uniformly dissolved or dispersed
within a polymer matrix. The drug slowly diffuses from the
matrix and passes through the skin. The medicated polymer
matrix is prepared in a fixed surface area and thickness to ob-
tain controlled drug release. Examples: Atenolol transdermal
gel and Nitroglycerin patches.

c. Adhesive Dispersion TDDS

In an adhesive dispersion system, the drug is directly dis-
persed in an adhesive polymer. The medicated adhesive layer
is spread over a drug-impermeable backing membrane. [t may
be covered with a non-medicated polymer layer of uniform
thickness. Examples: Buprenorphine and Clonidine patches.

d. Sonophoresis

Sonophoresis uses ultrasound energy to increase the move-
ment of drug molecules through the skin. Low-frequency ul-
trasound, generally below 100 kHz, produces changes in the
skin barrier and increases its permeability. Examples: Insulin
solution and Lidocaine solution.

e. Microreservoir-Type TDDS

A microreservoir system combines the features of reservoir
and matrix systems. The drug is first suspended in an aqueous
solution of a water-soluble polymer. This mixture is then dis-
persed within a lipophilic polymer to form microscopic drug
reservoirs. Examples: Clonidine, Nicotine and Testosterone
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Figure 7.13: Ultrasound-Enhanced Transdermal Drug Delivery (Sonophoresis)
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