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Introduction to pharmacuetical
manufacting and cGMP

You are beginning an exciting journey to engage
yourself in the pharmaceutical world of drug
manufacturing. This Module, Introduction to
Pharmaceutical Manufacturing and cGMP in the
Pharmaceutical Industry (PI), is the very first module
of 12 Modules that will qualify and certify your
competencies in the area of compliance in various

stages of drug production and packaging processes.

10 | Overview of the Module

Overview of
the Module

These Units, when complete, will provide you with
a foundation to be GMP compliant for quality
processes and products in the pharmaceutical
industry. Once employed in the industry, you will
be directly responsible for the implementation

of several cGMP regulations at your work place
including documentation and implementation of
Standard Operating Procedures (SOPs).

By the end of this Module, you will be able to
demonstrate reasonable competencies (also called
‘Learning Outcomes') through a combination of
contact classes, supervised practical sessions,
exposure visits and self-learning.

L 2 Learning outcomes

-
‘.l“ When you complete the module, you will:

. Apply knowledge of drugs, the pharmaceutical
industry, and master concepts and principles of
current Good Manufacturing Practices (cGMP)
related to the pharmaceutical manufacturing
industry.

Demonstrate your understanding how cGMP sare
implemented in the industry.

Be able to interpret, complete, use and store
different documents and records used by

a machine operator in the pharmaceutical
production process including batch
manufacturing records, SOPs, process and
production orders.
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Credit value

The credit value of this Module is 4 credits which
equals to 80 hours of nominal learning time. This
includes theory lesson (face-to-face), supervised and
self-directed practice sessions, and continuous and
summative assessment (learning controls).

Assessment

At the end of every Unit there are learning and self-
assessment activities. The learning and assessment
activities provide you the opportunity to apply
knowledge and skills you have acquired. You should
successfully complete all the learning and assessment
activities as evidence that you achieved the skills and
knowledge in this Module.

Your instructor too will carry out a formal assessment
as evidence of your certification. The mode of
assessment will be both continuous (formative
assessment) and summative (external assessment).

In this Module, your continuous assessment, both
theoretical and practicals consisting of 30% of all Units,
will be included for the final grading.

The final assessment of the entire Module will be an
examination of both theory (30%) and demonstration
or practicals (40%), which will be carried forward for the
purpose of certification.

12 | Overview of the Module
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Pharmacy, Drug
and Pharmaceutics

€@ Learning outcomes . . .
People, as in our own experiences in Jordan, have

6.|‘J When you complete this unit, you willbe ableto 5ways an intense urge for treating both physical
demonstrate the following competencies: and mental diseases. The present approach
of professional health practice is known as

1. Critically explain the concepts of Pharmacy, drugs .
“pharmaceutical care”.

and Pharmaceutics

Drugs play an important role in our health

2. Effectively describe the difference between )
management. They have made our lives better

pharmacy and pharmaceutics 7 o
and longer. Medications such as antibiotics,

07 rreehieen chemotherapeutic agents, vaccines and insulin to
' name a few, have saved millions of lives and kept

Do you remember the nearest ‘pharmacy’ close to your

. people alive from fatal diseases.
home? How many times have you gone there to buy

any medicine?

Have you ever thought how they are produced,
packaged and dispensed?

At the end of this unit, you are going to understand
what a drug is; the differences between pharmacy
and pharmaceutics; and recognise the concepts
and processes how quality standards are applied in
the processes of various stages of pharmaceutical
manufacturing.

1.2 What is pharmacy and drug?

The term pharmacy originated from the Greek word
pharmakon which means ‘medicine’ or ‘drug’.

If so, pharmacy can be defined as the art and science
of preparing and dispensing medicines and providing
drug related information to the public.

14 | UNIT1 Pharmacy, Drug and Pharmaceutics



A 9a¥| g (A duall
Cla¥luall gle g

e (dsspatlly Lginell ) palo¥l e b dusaid dud,
domatldlol Aol SIS gl ciyay .olgus o
¥ s lliyle, I gl e dyigll

sy 5h Aol L5)1a] Jloo S Lals g daga¥T caaliy
Jio duga¥l o auacell wiaily. Jololg Jrndl Lisles

el yudlicy dygud! wlslall

- pad ¥ JEU o ple —odgai¥lg,cilLally, ,lios <If
Bldiand Lo pulill slas] 6 cooalivg rla ¥ oo oMU
(L35 il o ey

9% Basgf

FIPNTS IR T Y

_ >
rlelyald oS5 BgwBasgll 0ds o lgi¥ laic “|“
AJL) wble S ol e

mleg ,4’._!94?‘9 yidacaldl ealao s 4| (IR . (Ji
calo¥acall

cale¥anall eleg dlsnall po §rall Jlab S & Gauasd of

doado 1,)
ol Sl sac oo Lefelliil «aydapo? oydl @), S35 o
S glgs ol £lpmind Slis I Lgad cuvns

SLgbyany LgiaLiy Lgaring @i cin Logs oy Ss Jo
yaiwgisload] Sizo @b (o0 Seiinnda>gll odadilgi S8
rabi¥aall gleg davall ;05440 oo liMs¥

Gebonydalesll olidoselly gualall Sle dyeitig
Aol Jolya cilisne o Balidlf cililoslf 46 bagdlyulea
PR

da95¥lg ddariall S0ggio ity filo 1T

duiligl) dol<If | fua¥l b Al rllaino 392y
Coulall ,Lasli> ie5 atly pharmakon(yssio,ts)

Lglgadl» gi

ey o Lgsl ddandl aypes e cUIAS Lo¥1 LS iy
wloglelfpigiy dutall pblaell bymg juun iy yaiso
.owbd) doled 3.19:?'.3 dalesll

oLl st agy &l LAY 3% 8 Lol Lisy, 3 s o0

sl g dyga¥ly Aol sasg T aasgdl | 15
A¥anall



A drug is defined as "an agent intended for use in the
diagnosis, mitigation, treatment, cure, or prevention
of a disease in human or in other animals (Food,
Drug, and Cosmetic Act. 1938).

They are obtained from two sources:

a. natural (such as vegetable, animal or minerals);
and,

b. synthetic (substances that are produced entirely
from chemical reactions in a laboratory)

Methylene Blue was the world'’s first fully synthetic
drug developed by Paul Ehrlich in 1891 as a means
to cure malaria

1.3 Classification of drugs

World Health Organisation (WHO) recommends that
drugs can be classified in different ways according
to:

. Their mode of action
. Theirindications

. Their chemical structure

Each classification system will have its advantages
and limitations and its usefulness will depend on the
purpose, the setting used and the user's knowledge
of the methodology.

Of the various classification systems proposed
over the years only two have survived to attain

a dominant position in drug utilisation research
worldwide. These are the Anatomical Therapeutic

16 | UNIT1 Pharmacy, Drug and Pharmaceutics

Box 1.1 What is a drug?

The word drug is probably of Arabic origin
and appeared in Old German as drdg, which
referred to a powder and, indeed, the first
pharmaceuticals were obtained from the
vegetable kingdom as the dried parts of
plants, herbs and shrubs. Basically, drug
means any articles intended for use in the
diagnosis, cure, mitigation, treatment or
prevention of disease in human or other
animals.

(AT) classification developed by the European
Pharmaceutical Market Research Association
(EPhMRA) and the Anatomical Therapeutic
Chemical (ATC) classification developed by
Norwegian researchers.

The drug may also be classified on the basis of their
origin:
1. Natural origin: Herbal or plant or mineral origin,

some drug substances are of marine origin.

2. Chemical as well as natural origin: Derived from
partial herbal and partial chemical synthesis, for
example, steroidal drugs.

3. Chemical synthesis.

4. Animal origin: For example, hormones, and
enzymes.

5. Microbial origin: Antibiotics.
6. Biotechnology genetic-engineering.

7. Radioactive substances.
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We have already seen that drugs and medicines are
used to treat various diseases. What is understood by
'disease'?

What is disease?

A disease is a particular abnormal, pathological
condition that affects part or all of an organism.

It is often understood as a medical condition associated
with specific symptoms and signs.

Commonly, the term disease is used to refer specifically
to infectious diseases, which are clinically evident
diseases that result from the presence of pathogenic
microbial agents, including viruses, bacteria, fungi,
protozoa, multicellular organisms, and aberrant proteins
known as prions.

1.4 What is pharmaceutics?

Pharmaceutics is a branch of pharmaceutical
sciences that deals with the process of designing
and manufacturing new medicines.

The many subject areas of the art and science of
manufacturing drugs from the stages that follow
the discovery or synthesis of the drug, its isolation
and purification, and testing for advantageous and
toxicological problems is known as ‘pharmaceutics’.

In simple terms pharmaceutics changes a drug into
a medicine.

Pharmaceutics, as we have seen above, covers the
scientific and technological aspects and the design
and manufacture of dosage forms which we will
study in various Modules.

At the end of this course, you will have achieved
competency in the area of operational assistance
in the manufacture of various drugs/medicines.
And, this involves your involvement in both the
primary and secondary processing in the field of
manufacturing processes.

18 UNIT 1 Pharmacy, Drug and Pharmaceutics

During the

Middle Ages

and renaissance
obesity was
considered to be a
sign of wealth and
prosperity. In 2013
American Medical
Association
classified obesity
as a disease.

2>~ Point for reflection
y Discuss the term "disease”.
1.5 Pharmaceutical manufacturing

The manufacturing process within the
pharmaceutics can be divided into two major
stages:

. Primary processing involving the production
of the active ingredient or drug.

. Secondary processing including the
conversion of the active drugs into active
forms.

The primary processing can be further sub-
divided based on the method of manufacturing
of active ingredients:

. Chemical Synthesis - the synthesis of
actives by chemical reaction.

. Fermentation- the production of medicinal
substances from microorganisms.

. Extractions- the manufacture of herbal
based products by the extraction of active
components from vegetables or animal
sources.
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The secondary processing comprises
formulation, development and packaging.
It means making of active ingredients
into various dosage forms such as solid
dosage forms (tablets, capsules), liquids

(solutions, suspensions, emulsions or
injectables), semi-solid preparations
(creams, gels, ointments) and aerosols.

@ Learning activities
1

. In consultation with your Instructor, organise a site-visit to your nearest
pharmaceutical manufacturing plant. Further to your visit to the plant, carry out a
group presentation on the various manufacturing processes.

2. Carry out further reading on the Jordanian Pharmaceutical Industry and present a
one- paragraph on its contribution to national development.

3. Bring any paper work (newspapers, pamphlets, scientific articles) to the classroom for
discussion on the important role of the pharmaceutical industry in Jordan

Test yourself

1. Whatis a drug and its use in our lives?
2. Differentiate between pharmacy and pharmaceutics

3. What is pharmaceutical manufacturing and explain various types of processing?

20 | UNIT1 Pharmacy, Drug and Pharmaceutics
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€@ Learning outcomes

6.'"3 You will:

1. Explain the structure and purpose of
pharmaceutical industry

2. Describe what Pharmacopoeia is.

2.1 The structure and the purpose of the
pharmaceutical industry

The pharmaceutical industry has an exceptional
record of innovative performance in the past 50
years at the least. The Research and Development
(R&D) has become more knowledge-based and

a market for innovation has emerged between
research start-ups, developmental stage

firms and the larger multinational companies

such as Johnson&Johnson, Pfizer, Roche and
GlaxoSmithKline to name a few.

The pharmaceutical industry has become
progressively research-oriented in the immediate

period after the Second World War. Many of the firms

trace their origin to chemical manufacturing firms in
Europe and United States of America.

The industry structures in the 1960s are very
different from that of our times. In the 60s, the
companies focused on relatively small number of
biological targets. Their research style was based on
chemical synthesis of molecules and then testing

a large number of compounds under lengthy trial
and error method to see if there was any biological
response of these chemicals on them. Nevertheless,
the first few decades after the World War Il saw an

22 | UNIT2 The Structure and the Purpose of the
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Alexandar Fleming is credited with discovering
penicillin in 1928.

Box 2.1 Pharma industry in Jordan

In Jordan, pharmaceutical industry is a major
pillar of economic development. The Jordanian
Pharmaceutical Industry is of high repute both
regionally and globally. In 2012, its export share
went up by 20% which shows how competitive and
quality focussed the industry is.

The pharmaceutical industry in Jordan contributes
largely to the GDP and thousands of jobs.

The first Jordanian Pharmaceutical Company, Arab
Pharmaceutical Manufacturing Company Ltd.APM
, was established in 1962 in Salt, and today, there

are 20 such companies (2012) in Jordan.
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introduction of numerous new products. Particularly availability of products. In terms of R&D processes,

notable was the introduction of the broad spectrum scientific advances have led to more knowledge

antibiotics like synthetic penicillin, streptomycin, based approach towards drug discovery and has

tetracycline and numerous vaccines to take care of encouraged entry of hundreds of research oriented

childhood diseases. start-up companies founded by entrepreneurial
scientists.

The prevailing organizational structure that
dominated the pharmaceutical industry till
1980s was the vertically integrated multinational
companies that encompassed R&D laboratories,
production facilities and marketing divisions.

The 1980s saw tremendous changes in the
pharmaceutical industry all over the world.
Legislations were enacted by governments
across the world to encourage innovation and

Generic drug
A generic drug is a pharmaceutical product, usually
intended to be interchangeable with an innovator

Drug discovery

Drug discovery as the process whereby a drug
candidate or lead compound is identified and
partially validated for the treatment of a specific
disease.

product that is manufactured without a license

from the innovator company and marketed after the
expiry date of the patent or other exclusive rights.

2.2 Pharmacopoeia- The legal book on

medicines Boxiz;2

Pharmacopoeia

(Greek pharmakon a 'drug’ or ‘medicine’ and poiein

‘to make') is a book that provides drug standards of

origin of Pharmacopoeia. pharmaceutical products with their formulas and
methods of preparation.

As the drug trade advanced, necessity of legal
standards too were recognized and thus the

The pharmacopoeia is an official collection

of approved pharmaceutical standards. In Many countries have now developed their National
addressing anyone who produces, distributes Pharmacopoeias. Some of the most recognized

or controls medicinal products it comprises Pharmacopoeias are from the British Pharmacopoeia
requirements on the quality of medicinal products (BP) and Pharmacopoeia of the Unites States (USP)
and of the substances used to manufacture and the International Pharmacopoeia (IP) published

them. Moreover, it provides quality control by the World Health Organisation (WHO).

methods. It is therefore an important component
of the drug safety system and thus an instrument
for consumer protection.

The Structure and the Purpose of the
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2.3 Classification of drug manufacturing
companies

The International Trade and Administration defines
the pharmaceutical industry as “companies
engaged in researching, developing, manufacturing
and marketing drugs and biological for human or
veterinary use”.

These include all medicines as part of the
pharmaceutical industry including the products
developed through the use of biotechnology. Based
on these characteristics, the drug manufacturing
companies are classified as:

. Pharmaceutical and Medicine Manufacturing
. Medicinals and Botanicals

. Pharmaceutical Preparations

. InVitro Diagnostics

. Biologicals

. Research and Development in Biotechnology

In addition to improving the health of people, the
pharmaceutical industry provides millions of jobs,
considerable incomes to the economy, continue
with research and development (thus advancing
technology and innovations).

Some of the largest pharmaceutical companies in
the world are given in Table 2.1.A

IMS Health Report 2013 forecasts that

volume of medicinal by 2017 will be over 1 Trillion
USb

The Structure and the Purpose of the
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Table 2.1. Top 10 Pharmaceutical Companies, World 2009

Revenues Headquarters /

Company (s in Billion) Country

1 | Pfizer 57.0 u.S

2 | Merck 39.0 u.S

3 | Novartis 385 Switzerland

4 | Sanofi-Aventis 36515 France

5 | GlaxoSmithKline 35.0 UK

6 | AstraZeneca 34.4 UK

7 | Roche 32.8 Switzerland
Johnson and

8 26.8 u.s
Johnson

9 | Eli Lilly 20.3 us
Bristol-Myers

10 ) 18.8 u.s
Squibb

Source: IMS Health. Annual Reports 2010

2.4 Intellectual property (IP) rights in the
pharmaceutical industry

Intellectual property is an asset just like your home, your
car, or your bank account. Like thieves may steal your
property, others can steal your ideas too!

The pharmaceutical industry, as you may be aware,
invests significantly to carry out research and
development of a drug or any other medicine.

In order to protect the rights of these innovations,
pharmaceutical companies ensure that they have patents
and copyrights to their products and researches.

Box 2.3 gives you various IP related terminologies.
Visit the following website and further familiarise
yourself on IP. http://inventors.about.com/od/
firststeps/a/lesson_money.htm.
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Box 2.3.
IP related terminologies

Patent gives an inventor the right to exclude
all others from making, using, importing,
selling or offering to sell his/her invention

for up to 20 years without the inventor's
permission. This gives the inventor the
opportunity to produce and market his/her
idea, or license others to do so, and to make a
profit.

Trademarks protect words, names, symbols,
sounds, or colours that distinguish goods and
services. Trademarks, unlike patents, can be
renewed forever as long as they are being used
in business.

Copyrights protect works of authorship, such
as writings, music, and works of art that have
been tangibly expressed.

Trade secrets are information that companies
keep secret to give them an advantage over
their competitors. The formula for Coca-Cola
is the most famous trade secret.

Source: http://inventors.about.com/

2.5 Counterfeiting in pharmaceutical
industry

According to the WHO definition, a medical product
is counterfeit "when there is a false representation in
relation to its identity (e.g. any misleading statement
with respect to name, composition, strength, or other
elements), its history or source (e.g. any misleading
statement with respect to manufacturer, country

of manufacturing, country of origin, marketing
authorisation holder)."

Therefore, counterfeit products may include:

The Structure and the Purpose of the
UNIT 2 Pharmaceutical Industry
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. products with the correct active ingredient(s),
in the correct proportions;

. products with the correct active ingredient(s),
but with the wrong dosage;

. products without active ingredient(s); and,

. products with impurities or toxic ingredients.

@ Learning activities

1. Identify of the difference between drug
and medication

2. With the assistance of internet, carry
out a Case Study on ancient civilization
treatments and medicines including drug
discoveries and Patents

3. Make a group presentation (in Groups
of 5) on any prominent pharmacopoeias
of the world (USP, JR, BR, Ph.Eur,

IP etc.) with a special reference to
Pharmacopoeia used in Jordan.

Test yourself

1. Elaborate on the pharmaceutical industry
structure post World War 1.

2. "Wherever the art of medicine is loved,
there is also a love for humanity”. Explain
with reference to the evolution of drugs/
medicine/treatment in human history.
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Introduction to
Pharmaceutical
Dosage Forms

2 Learning outcomes

LS C . . .
‘I‘ When you complete this unit, you will:
1. Define and explain various dosage forms.
2. Describe human routes of dosage administration.

3. Be able to demonstrate various classifications of
dosage forms.

3.1. Introduction to dosage forms

From our experiences we have learnt that drugs

are seldom administered directly as pure chemical
substances, rather they are administered as a part

of a formulation in combination with some other
nonmedical agent in various colours and forms. In
the pharmaceutical industry, this is known as “dosage
forms".

Every dosage form is a combination of the drug and
other non-drug components known as the excipients.

Dosage forms contain both active and inactive
ingredients (excipients or addictives). Selective
use of these nonmedical ingredients or excipients

Box 3.1

Dosage in pharmacology is defined as the
administration of a drug or an agent in prescribed
amount and at prescribed intervals.

The excipients solubilize, suspend, thicken, dilute,
emulsify, stabilize preserves, flavour, colour and
fashions medicinal agents into effective and
appealing dosage forms.

Introduction to Pharmaceutical
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Box 3.2

Active Pharmaceutical Ingredient (API)

A substance used in a finished pharmaceutical
product (FPP), intended to furnish pharmacological
activity or to otherwise have direct effect in the
diagnosis, cure, mitigation, treatment or prevention of
disease, or to have direct effect in restoring, correcting
or modifying physiological functions in human beings.

produce dosage forms of various forms (such as
tablets, capsules or solutions). Each type of dosage
form is unique in its physical and pharmaceutical
characteristics.

The proper design and formulation of a dosage
require consideration of the physical, chemical and
biological characteristics of all active drugs and
excipients to be used in formulating (developing)
the product. The drug and the excipients must be
compatible to one another to produce a product
that is stable, efficacious, easy to administer and
safe. The manufacturing process should also be
compatible enough to produce desired products
under strict quality control provisions with
appropriate packaging to keep the dosage stable
(which we shall discuss later in Unit 4, as the Good
Manufacturing Practices -GMP).

The active drug used in any formulation is called the
Active Pharmaceutical Ingredient (API).
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3.2 Why is a drug converted into a
dosage form?

A drug is converted into various dosage forms for
the following reasons:

1.

To protect the drug(API) from oxidation,
hydrolysis, reduction and other environmental factors.

To provide a safe and convenient delivery of

accurate dosage.

To mask the bitter, salty, or intolerable taste or

odour of drug substance.

To administer the drug into one of the body
cavities (for eg., inhalation aerosols and

inhalants).

To deliver maximum drag action from topical

administration (for eg., Creams, and ointments).

To provide liquid dosage form of the drugs in a

solution.

3.3 Classification of dosage forms

Dosage forms are classified into four types on the

basis of the following aspects:

1.

a
b
€
d

N

Physical State

. Solid
. Liquid
. Semi-solid

. Gas

Route of Administration

a. Oral

b. Parenteral

(injection or Intrusion)

c. Rectal

32|

Nasal

Dosage Forms

5

S@e o a0 T o w

Site of Application
Skin

Eye

Tooth

Hand

Foot

Hair

Nose

Buccal

Use

a. Internal

External

UNIT 3 Introduction to Pharmaceutical
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3.4 How to decide on what dosage form?

Before moving forward into formulating a drug into dosage form,
it is important to determine the product type in so far as possible
so as to have a framework for product development. Based on
the framework developed, initial formulations are prepared and
examined for desired features like, stability, drug release pattern,
clinical effectiveness etc.

The best formulation suited for the product type desired is
selected and is called the Master Formula. The Master Formula is
then taken up for scale-up production. Each batch subsequently
produced must meet all the specifications of the master formula.

There are many different forms into which a drug may be placed
for the convenient and efficacious treatment of disease. Most
commonly, a manufacturer prepares a drug substance into
different dosage forms and strengths.

Before a drug is formulated into one or more dosage forms,
among the factors considered are such therapeutic matters

as the nature of the illness, the manner in which it is treated
(locally or through systemic action), and the age and anticipated
condition of the patient.

If the medication is intended for systemic use and oral
administration is desired, tablets and/or capsules are usually
prepared because they are easily handled by the patient and are
most convenient in the self-administration of medication.

If a drug substance has application in an emergency in which the
patient may be comatose (exhausted or dragging) or unable to
take oral medication, an injectable form of the medication may
also be prepared.

Many other examples of therapeutic situations affecting dosage
form design could be named, including motion sickness, nausea,
and vomiting, for which tablets and skin patches are used for
prevention and suppositories and injections for treatment.

UNIT 3 Introduction to Pharmaceutical
Dosage Forms
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3.5 Classification according to physical states

The dosage forms can be classified also according to the physical states of these products. Table 3.1

gives examples of these dosage forms.

Table 3.1 Dosage Forms

- Effervescent
granules

+ Lozenges

+ Pessaries
(vaginal)

+ Tablets

+ Suppositories

(rectal)

+ Nasal drops
« Elixirs

+ Mixtures

+ Suspensions
+ Enemas

+ Gargles

* injections

« Linctuses

+ Liniments

+ Mouthwashes
+ Syrups

 Tinctures

SOLID SEMISOLID LIQUID GAS MISCELLANEOUS
+ Sachets + Creams + Aromatic water | + Aerosols + Transdermal
+ Capsules « gels + Collodion + Inhalers drug delivery
+ Powders + Ointments + Draught systems
+ Insufflations * Pastes + Ear drops ° SlUsiE e
. , release drug
+ Dentrifices + Suspension | * eye drops

delivery system

+ Ophthalmic
drug delivery
systems

* Implants

3.6 Human body routes of drug administration

We have seen in the preceding sections that there are several dosage forms into which a drug substance

can be integrated for suitable and efficacious treatment of a disease. This is known as

administration routes.

For instance, as we have already seen earlier, drugs can be taken orally or injected as well as being applied

or inhaled.

Introduction to Pharmaceutical
36 | UNIT3 Dosage Forms
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Administration Route Dosage Forms

Solutions, Syrups, suspensions, emulsions, gels, powders, granules,

Oral
capsules, tablets
Rectal Suppositories, ointments, creams powders solutions, creams
Topical Ointments, creams pastes, lotions, gels, solutions, topical aerosols,
opica
transdermal patches
Injections (solutions, suspension, emulsion forms), implants, irrigation and
Parenteral

dialysis solutions

, Aerosols (Solution, suspension, emulsion, powder forms) inhalations,
Respiratory
sprays, gases

Nasal Solutions, inhalations, gels
Eye Solutions, ointments, creams
Ear Solutions, suspensions, ointments, creams

In brief, drugs are administered into the human body
through following routes:

. Taken by mouth (orally).

. Given by injection into a vein (intravenously), into @ Learning activities
a muscle (intramuscularly), into the space around 1. Develop a flowchart on the
the spinal cord (intrathecally), or beneath the skin available dosage forms in your
(subcutaneously). area.

. Placed under the tongue (sublingually). 2. In groups of four, assemble

. Inserted in the rectum (rectally) or vagina and demonstrate, at least one
(vaginally). example each for solid, semi-

. Placed in the eye (by the ocular route). solid, liquid and

. Sprayed into the nose and absorbed through the
nasal membranes (nasally). Test yourself

. Breathed into the lungs, usually through the 1. Define a dosage form and
mouth (by inhalation). explain why dosage forms are

needed.

. Applied to the skin (cutaneously) for a local

(topical) or bodywide (systemic) effect. 2. Classify and illustrate the
pharmaceutical dosage forms

. Delivered through the skin by a patch .
with examples.

(transdermally) for a systemic effect.

Introduction to Pharmaceutical
38 | UNIT3 Dosage Forms
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‘.‘ Learning outcomes

“l“ You will:

. Apply concepts and terms used in the current
Good Manufacturing Practices (cGMP) for
finished pharmaceuticals.

2. Describe and identify various personnel
responsibilities by cGMP.

3. Understand the importance of various
Standard Operating Procedures (SOPs) in the
pharmaceutical manufacturing industry.

4.1 Current good manufacturing practices

(cGMP)

Medicinal products manufactured in Jordan or
worldwide under strict quality standards

You have covered already three Units in this Module.

In Unit 4, you begin discussions on one of the most
critical subjects in the pharmaceutical manufacturing
processes- cGMP. At work, from the floor level to the
senior management, cGMP is a valid point of reference.

And so, you are encouraged not to limit your
understanding of cGMP to this guide or to various tasks
given by your instructor. In groups and as individuals,
you should read and grasp various cGMP regulations

and you should also be well versed with the AUPAM
published cGMP for the region.

In every other Module, you will be dealing with cGMP
in form or another related to Equipment, or Cleaning, or
Tableting etc.

Current Good Manufacturing
Practices (cGMP) for
Pharmaceutical Products

Box 4.1

What is GMP?

‘GMP is that part of quality assurance which ensures
that products are consistently manufactured and
controlled to the quality standards appropriate to
their intended use and as required by the marketing
authorisation’. (WHO/EU)

The World Health Organisation (WHO) guidelines
are the basic minimum standards to be attained
by any country that is locally manufacturing
pharmaceuticals. This is also the case for Jordan,
our country.

In Jordan, as we have already seen earlier, we follow
the cGMP guidelines/regulations by the AUPAM.

It is mandatory for any country wishing to export to
EU or the US that they be certified by cGMP of either
the EU or US respectively.

The WHO Guidelines (GMPs) are published in three
parts.

Part one covers the general approach to quality
assurance and the main elements of a GMP
system.

Part two reviews the separate responsibilities for
personnel within production and Quality Control
in order to comply with the requirements in GMP.

Part three contains the annexes or
supplementary guidelines (such as production of
sterile pharmaceutical products and the active
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pharmaceutical ingredients).

The USFDA states that GMP as "A set of current,
scientifically sound methods, practices or principles
that are implemented and documented during
product development and production to ensure
consistent manufacture of safe, pure and potent
products”.

Why are cGMPs so important?

Adherence to the cGMP regulations reassures the
identity, strength, quality, and purity of drug products
by requiring that manufacturers of medications
adequately control manufacturing operations. This
includes establishing strong quality management
systems, obtaining appropriate quality raw materials,
establishing robust operating procedures, detecting
and investigating product quality deviations, and
maintaining reliable testing laboratories.

This means that, as the USFDA states, "Adherence to
the cGMP regulations assures the identity, strength,
quality, and purity of drug products by requiring that
manufacturers of medications adequately control
manufacturing operations”.

This formal system of controls at a pharmaceutical
company, if adequately put into practice, helps

to prevent instances of contamination, mix-ups,
deviations, failures, and errors. This assures that
drug products meet their quality standards.

You should be aware, however,that cGMPs are
minimum requirements. Many pharmaceutical
manufacturers are already implementing
comprehensive, modern quality systems and
risk management approaches that exceed these
minimum standards.

Before we explore further the concepts on cGMP,
let us briefly understand what quality means to the
pharmaceutical industry.

UNIT 4 Current Good Manufacturing Practices
(cGMP) for Pharmaceutical Products
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4.2 Quality management in the
pharmaceutical industry

In one context or another we have spoken of quality
of brands or products of our choice. Often we speak
of ‘good quality’ and 'not-so-good quality’.

In the same way, quality concerns are of prime
importance in the pharmaceutical industry
today. Let us briefly understand the general
concept of Quality, Quality Control and Quality

Box 4.2.
The essential parts of all GMP are:

a. All manufacturing processes are clearly defined
and known to be capable of consistently
achieving the desired results by conducting
necessary validation studies.

. All necessary facilities are provided including:
i. Appropriately qualified and trained
personnel.

ii. Adequate premises and space.
ili.Suitable equipment and services.

iv. Correct materials, containers and labels.
v. Approved procedures and instructions.
vi.Suitable storage and transport.

. Procedures are written in instructional form, in
clear and unambiguous manner and specifically
applicable to the facilities provided.

. Records are made during manufacturing which
should demonstrate that all steps required by
the defined procedures and instructions were
in fact taken and that the quantity and quality
of the product was as expected. Any deviations
are fully recorded and investigated.

. Records of manufacture and distribution
which enable the complete history of
a batch to be traced are retained in
comprehensible and accessible form.

A suitable system for dealing with complaints
should be available.
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Assurance as these concepts are very critical in the
pharmaceutical manufacturing processes.

Quality management is that aspect of management
function that determines and implements the
“Quality Policy". Quality policy is the overall
intentions and directions of an organization
regarding quality, as formally expressed by top
management.

The quality system of an organisation is influenced
by the objectives of the organisation, by the product
or service and by the practices specific to the
organisation, and therefore, the quality system varies
from one organisation to another.

4.2.1 Quality Control (QC) and Quality
Assurance (QA)

Traditionally in the pharmaceutical industry, the
quality function is divided into two parts: quality
control and quality assurance.

Quality Control (QC) contains operational techniques,
activities that use to assure product compliance to
specialisation.

Quality Assurance (QA) in general is concerned with
building quality into a product through planned and
systematic activities like validation, processes and
environmental control and documentation. As you
progress through this learning programme, you will
be familiar with all these components including QC
and QA.

In the pharmaceutical industry, products must be

fit and to the highest quality standards for intended
use and complying with the marketing authorisation
in Jordan, under the Jordan Food and Drug
Administration (JFDA) thus presenting no risk to
patient’s life.

The execution of quality objectives is the primary
responsibility of senior management within the

Current Good Manufacturing Practices
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pharmaceutical manufacturing company. However,
as you may already suppose, the actual quality

of the product presented to the patient is the
responsibility of everybody concerned with all stages
of manufacture, control, and distribution.

To achieve quality objectives reliably, there must
be a comprehensively designed and correctly
implemented system of quality, which we shall
further review later.

4.3 Quality assurance in the
pharmaceutical manufacturing

Quality Assurance is a global concept that is
concerned with all matters which influence the
quality of a product before, during and after its

manufacture.

It is defined as all those planned and systematic
activities implemented within the quality system

and demonstrated as needed to provide adequate
confidence that medicinal products are of the quality
required by their intended use.

Quality Assurance, therefore, incorporates cGMP
plus other factors outside the scope of cGMP Guide
(such as original product design and development).

You should know that it is the responsibility

of senior management to establish systems
for ensuring the required quality. However, let
us reiterate the fact that in order to effectively
implement quality assurance, it requires the
commitment and cooperation by staff in different
departments and at all levels within the company
including the floor staff, receptionists, packagers,
and machine operators among others.
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4.3.1 Quality assurance can be achieved
under the following conditions:

a.

The entire processes of production and control
procedures are clearly defined in writing and
well communicated to all concerned people (i.e.,
Standard Operating Procedures- SOPs).

The required conditions for the manufacture,
supply, and use of the correct starting and
packaging materials are provided.

Providing the required resources of competent
personnel, suitable and sufficient premises,
equipment, and facilities.

Responsibilities and quality functions of all
concerned people at different management levels
are clearly defined in a written job description
form.

Authorized person(s) have to certify each
production batch before its distribution to
ensure that it has been produced and controlled
according to marketing authorisation and any
other regulations relevant to the production,
control and release of medicinal products.

Proper storage, distribution and handling of
the product so that its quality is maintained
throughout its shelf life.

Setting procedure for self-inspection and/

or quality audit which regularly appraises the
effectiveness and applicability of the quality
assurance system.
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4.4 Good manufacturing practices (GMP)

We are already familiar with the term GMP and that
it is that part of Quality Assurance aimed at ensuring
that products are consistently manufactured to

the quality appropriate to their intended use and as
required by the marketing authorization.

It is thus concerned with both production and
quality control.

4.4.1 Quality control

Quality control is that part of GMP concerned with:

Sampling; Specifications; Testing; Organization;
Documentation; Release procedures which
ensure that the necessary and relevant tests
are actually carried out and that materials are
not released for use, nor products released for
sale or supply, until their quality has been
judged to be satisfactory.

Exercise

Discuss with your classmates: From a batch of
10,000 units (pills) what would be the size of the
sample you recommend to ensure 100% quality? and
why?

You will recognize, when you begin your work at

a GMP Certified manufacturing firm, that quality
control is not confined to laboratory operations
but must be involved in all decisions concerning
the quality of the product. Each holder of a
manufacturing authorisation should have aquality
control department.

Discuss: Why?

The independence of quality control from production
and other departments is considered fundamental
to the satisfactory operation of quality control. This
department is under the authority of a person with
appropriate qualifications and experience.

Discuss: Why?
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specifically learn about the cGMP requirements for personnel, premises and
equipment which are three critical areas you will be directly involved with
when you begin your work Review Table 4.1, as per guidance given by your
Instructor, conduct group research on specific cGMP guidelines for finished
pharmaceutical products.
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4.5 cGMP requirements on the basis of
personnel

The correct manufacture of medicinal products
relies upon people. For this reason there must
be sufficient qualified personnel to carry out

all the tasks which are the responsibility of the
manufacturer.

cGMP demands that all Individual responsibilities
should be clearly understood by the individuals
and recorded. All personnel should be aware of the
principles of cGMP that affect them and receive
initial and continuing training, including hygiene
instructions, relevant to their needs.

Very specifically, cGMP outlines the following
standards with regard to personnel management:

1. The manufacturer should have an updated
organisation chart and give an example how it
looks like. Personnel duties and responsibilities
should be clearly explained to them and
recorded as written job descriptions or by other
suitable means.

2. All personnel should receive necessary training
in areas relevant to their work and hygienic
aspects. They should be aware of the principles
of GMP that affect them.

3. Key personnel include the Head of Production,
Quality Control and the Authorised Person(s).
They shall have a back-ground of appropriate
qualifications, education and experience to
ensure proper judgment that at all times
products are manufactured with quality required
by their intended use.

4. The Heads of Production and Quality Control
should be independent of each other. They
shall be responsible for supervising the
manufacture and control procedures and those
people who carry out these procedures. They
can delegate some of their functions to other
staff if necessary, however, the responsibility
cannot be delegated.

Current Good Manufacturing Practices
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e

When you begin your career as an Operator in

the Pharmaceutical Production Units, you will be
primarily supervised by the Production Department
and you will be accountable to the Quality Control
Department too.

In the sections below, we are discussing very briefly
the specific duties or responsibilities of these two
key Departments.

4.5.1 Key personnel responsibilities as per
cGMP

The head of production department has generally
the following responsibilities:

He or she has to:

Ensure that products are manufactured

and stored according to the appropriate
documentation in order to obtain the required
quality;

Ensure that the necessary training of production
personnel is carried out and adapted according to
need;

Approve the instructions relating to production
operations and to ensure their strict
implementation;

Ensure that the production records are evaluated
and signed by a designated person before
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they are transmitted to the Quality Control
department.

. Check the maintenance of his department,
premises, and equipment;

. Ensure that the appropriate validation and
calibration of control equipment is performed and
recorded.

The Head of the Quality Control department
generally has the following responsibilities to:

. Approve specification, sampling instructions, test
methods and other quality control procedures.

. Ensure that all necessary testing is carried out.

. Approve or reject, as he sees fit, starting
materials, packaging materials, and
intermediate, bulk and finished products.

. Evaluate batch records.

. Approve and monitor analyses carried out under
contract.

. Check the maintenance of the department,
premises and equipment.

. Ensure that appropriate validations, including
those of analytical procedures, and calibration
of control equipment are done.

. Ensure that the necessary training of quality
control personnel is carried out and adapted
according to need.

The Heads of Production and Quality Control
departments generally have some shared
responsibilities relating to quality. These will often
include monitoring and control of manufacturing
environment, plant hygiene, process capability
studies, training of personnel, approval of suppliers
of materials and of contract acceptors, protection
of products and materials against spoilage and
deterioration, and retention of records. It is important
that bothdirect and shared responsibilities are
understood by those concerned.

Current Good Manufacturing Practices
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4.5.2 Employee training as per cGMP

All production and quality control personnel

should be trained in the principles of GMP and in

the practice and the relevant theory of the tasks
assigned to the which bear upon manufacturing
activities, should receive appropriate training in order
to be fully cGMPcompliant.

Although you are privileged to be undergoing this
one year Certificate Level Il programme, it should
be stated that continuous and on-the-job training in
cGMP is mandatory.

cGMP states that:

. Training should be in accordance with written
programs approved by the production manager
and as appropriate by quality manger;

. A special attention should be given to training
of operators working in aseptic or clean areas,
or with highly potent materials;

. Training should be given at recruitment and be
augmented and revised as necessary;

. Periodic assessments of the effectiveness
of training programmes should be made and
checks should be carried out to confirm that
designated procedures are being followed by
staff at all levels.

In Groups of five (5), carry out a review of the
cGMP requirements for Employee Training at
Pharmaceutical Industry. Answer the following
questions to your class:

a. What are the cGMP provisions with respect to on-
the-job training?

. State three specific reasons as to the rationale for

continuous training?

Should this training be theoretical or practical and
support your arguments with evidence.
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4.5.3 Health of personnel as per cGMP
There should be a suitable health programme for
medical checks for personnel before and during
their employment. The type of medical check shall
depend on the nature of work done by the employee
(for instance, in some cases, you may carry out
duties in the hazardous chemical section which will
require frequent medical check-ups).

4.6 cGMP requirements on the basis of
premises

The cGMP guidelines state that “premises and
equipment must be located, designed, constructed,
adapted and maintained to suit the manufacturing
operations to be carried out. Their layout and design
must aim to minimise the risk of errors and permit
effective cleaning and maintenance in order to
avoid cross contamination, build-up of dust or dirt
and in general, any adverse effect on the quality of
products” .

This means that the following quality standards
for the premises/facilities for manufacturing which
are very critical for any manufacturing production
technician:

Premises should be sighted to avoid
contamination from external environment or
adjacent premises.

ii.  Animal houses should be well isolated from
manufacturing areas.

ii.  Premises should be constructed and
maintained with the object of protection against
weather, ground see page at the entrance and
preventing the entry of animals and insects.

iv.  All premises including production areas,
laboratories, store, passage ways and external
surroundings should be maintained in clean and
tidy conditions.

v.  Protection from the weather should be provided
for receiving and dispatch areas, and for

UNIT 4 Current Good Manufacturing Practices
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vii.

Vii.

Xi.

materials and products in transit.

Premises should provide sufficient space

to allow orderly and logical placement of
equipment and materials such that to avoid
cross-contamination between drugs or
substances and minimize the risk of omission
of any manufacturing step.

Floors in processing areas should be made of
impervious materials, laid to an even surface.
They should be free from cracks and open
joints, and should allow prompt and efficient
removal of any spillage. Walls should be
sound and finished with a smooth impervious
and washable surface. Ceilings should be
constructed and finished that they can be
maintained in a clean condition. The covering of
junctions between walls, floors and ceilings in
critical areas is recommended.

Maintenance of premises is a must. The
condition of building should be examined
regularly and repairs are to be made where
necessary. Attention should be paid to ensure
that building repair or maintenance operations
do not spoil products.

Lighting, ventilation and, if necessary,

air conditioning are required to maintain
satisfactory environmental conditions that  will
not adversely affect the drug products during
manufacture and/or storage.

Drains should be of adequate size and be
equipped to prevent back flow. Open channels
should be avoided where possible, but if
necessary, they should be shallow to facilitate
cleaning and disinfection.

Changing rooms should be separate from, or
partitioned from processing areas. Toilets
should be well ventilated and do not directly
communicate with production or storage areas.
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xii. Storage areas should provide adequate space,
and should be arranged and equipped to allow
dry, clean and orderly placement of stored
materials and products, wherever necessary,
under controlled conditions of temperature and
humidity.

xiii. There should be suitable and effective
separation of quarantined items from other
materials and products. Any system replacing
a physical quarantine should give equivalent
security.

xiv. Extra precautions should be taken in the
processing and packaging of penicillins and
other sensitizing products to ensure that there
is no cross-contamination with other products.
Air handling systems in areas where above
products are handled should be completely
separated from those systems in areas
handling other drug products.

xv. Production areas should not be used as
a general right-of-way for personnel or
materials, or for storage(except of materials
in process).

xvi. Pipe work, light fittings, ventilation points and
other services in manufacturing areas should
be sighted to avoid creating uncleanable
recesses. Services should preferably run
outside theprocessing areas. They should be
sealed into any walls and partitions through
which they pass.

xvii. Portable water in premises must be put under
continuouspositive pressure through a system
free from defects. It has to conform to the
approved standards of drinking water.

xviii. There should be a separate sampling area for
starting materials. If sampling is performed
in the storage area, it should be conducted in
such a way so as to prevent contamination or
cross-contamination.
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xix. Weighing of starting materials should be carried
out in separate weighing areas designed for
that use and with provisions for dust control.

xx. Microbial and particulate quality is of
importance in the manufacture of sterile and
non-sterile products. It is necessary to monitor
production areas regularly for absence of
micro-organisms and for particulate levels to
ensure that the environment is of satisfactory
level for manufacture.

4.7 cGMP requirements on the basis of
equipment

cGMP gives very specific quality standards that
equipment used in manufacturing, processing or
holding of drug product should be of appropriate
design, adequate size, and suitably located to
facilitate operations to its intended use and for its
cleaning and maintenance.

These requirements are very directly related to
your role in the manufacturing industry. Ensure
that you are very familiar with these basic cGMP
requirements as this is going to be your prime area
of operation.

Equipment should be installed in such a
way as to minimise any risk of error or of
contamination.

ii.  Equipment should be kept or stored in a clean
condition and be checked for cleanliness prior
to each use.

ii.  Production equipment should not present
any hazard to the products. The parts of the
production equipment that come into contact
with the product must not be reactive,
additive or absorptive to such an extent that it
will affect the quality of the product and thus
prevent any hazard.

iv. Defective equipment, if possible, should be
removed from production and quality control
areas, or at least be clearly labelled as defective.
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v.  Equipment used for weighing, measuring,
testing and re-cording should be subject to
regular recorded checks for accuracy and
working order, according to written planned
maintenance schedule. Periodic comprehensive
checks can use-fully be supplemented by
frequent simple checks on zero reading and
accuracy.

vi.  Control laboratory equipment and instruments
should be suitable to the testing procedure
undertaken.

vii.  Fixed pipework (and valves) should be clearly
labelled toindicate the contents, and where
applicable the direction of flow.

viii. All service piping and devices should be
adequately marked and special attention
paid to the provision of non-interchangeable
connections or adapters for dangerous gases
and liquids.

ix.  Washing and cleaning equipment should be
chosen and used in order not to be a source of
contamination.

X.  Automatic and Electronic Equipment should not
be put in use except after standardization and
confirmation of its performance. There should
be fixed program to assure the validity and
calibration with the establishment of a record
program.

Guided by your Instructor, carry out a visit to a
nearby pharmaceutical manufacturing facility to
review operationalization of the cGMP guidance
with respect to the Premises and equipment.

Note that, every visit to the manufacturing plant
should be opportunities for experiential learning

for you- on cGMP various stages of manufacturing
processes including the design, layout, and
cleanliness of the facilities!

4.8 Materials management

A material is one of the major inputs in the
manufacturing of the pharmaceutical production,
along with other critical inputs like you (personnel)
or equipment and facilities. From this point of
view, the cGMP gives very specific guidelines as
to the predefined quality elements of materials
management.

Materials include starting materials, packaging

materials, gases, solvents, process aids, reagents
and labelling materials- i.e., everything used from
'starting to finishing' of the production processes.

Management of materials as per GMP has the
following aspects:

. Raw materials (RM) - active and inactive.

. Packaging materials (PM) - primary,
secondary and others.

. Dispensing of RM/PM.

« Intermediate and bulk materials.

. Finished products.

. Rejected and recovered materials.
. Reagents and culture media.

. Waste materials.

. Miscellaneous materials.

In Box 4.4, we have reproduced the cGMP
guidelines on materials for your review. This

is done so, as you will have a very specific
responsibility of quality management and safe
handling of most of these processes. Hence, you
are encouraged to review these guidelines very
thoroughly.
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Box 4.4.
cGMP General Guidelines on Materials

7.3 No materials used for operations such as
cleaning, lubrication of equipment and pest control,
should come into direct contact with the product.
Where possible, such materials should be of a
suitable grade (e.g. food grade) to minimize health
risks.

7.4 All incoming materials and finished products
should be quarantined immediately after receipt
or processing, until they are released for use or
distribution.

7.5 All materials and products should be stored
under the appropriate conditions established by the
manufacturer and in an orderly fashion to permit
batch segregation and stock rotation by a first-
expire, first-out rule.

7.6. Water used in the manufacture of
pharmaceutical products should be suitable for its
intended use.

STARTING MATERIALS

7.7 The purchase of starting materials is an
important operation that should involve staff who
have a particular and thorough knowledge of the
products and suppliers.

7.8 Starting materials should be purchased only
from approved suppliers and, where possible, directly
from the producer. It is also recommended that

the specifications established by the manufacturer
for the starting materials be discussed with the
suppliers. It is of benefit that all critical aspects of
the production and control of the starting material in
question, including handling, labelling and packaging
requirements as well as complaints and rejection
procedures, are contractually agreed between the
manufacturer and the supplier.

7.9 For each consignment, the containers should
be checked for at least integrity of package and
seal and for correspondence between the order, the
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delivery note, and the supplier's labels.

7.10 All incoming materials should be checked

to ensure that the consignment corresponds to
the order. Containers should be cleaned where
necessary and labelled, if required, with the
prescribed information. Where additional labels
are attached to containers, the original information
should not be lost.

7.11 Damage to containers and any other problem
that might adversely affect the quality of a material
should be recorded and reported to the quality
control department and investigated.

7.12 If one delivery of material is made up of
different batches, each batch must be considered as
separate for sampling, testing and release.

7.13 Starting materials in the storage area should be
appropriately labelled. Labels should bear at least
the following information:

(a) the designated name of the product and the
internal code reference where applicable;

(b) the batch number given by the supplier and, on
receipt, the control or batch number given by the
manufacturer, if any, documented so as to ensure
traceabllity;

(c) the status of the contents (e.g. on quarantine, on
test, released, rejected, returned, recalled);

(d) where appropriate, an expiry date or a date
beyond which retesting is necessary.

When fully validated computerized storage systems
are used, not all of the above information need be in
a legible form on the label.

7.14 There should be appropriate procedures or
measures to ensure the identity of the contents of
each container of starting material. Bulk containers
from which samples have been drawn should be
identified.
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7.15 Only starting materials released by the quality
control department and within their shelf-life should
be used.

7.16 Starting materials should be dispensed only by
designated persons, following a written procedure,
to ensure that the correct materials are accurately
weighed or measured into clean and properly
labelled containers.

7.17 Each dispensed material and its weight or
volume should be independently checked and the
check recorded.

7.18 Materials dispensed for each batch of the final
product should be kept together and conspicuously
labeled as such.

PACKAGING MATERIALS

7.19 The purchase, handling and control of primary
and printed packaging materials should be as for
starting materials.

MAIN PRINCIPLES FOR PHARMACEUTICAL
PRODUCTS

7.20 Particular attention should be paid to printed
packaging materials. They should be stored in
secure conditions so as to exclude the possibility

of unauthorized access. Roll-feed labels should be
used wherever possible. Cut labels and other loose
printed materials should be stored and transported
in separate closed containers so as to avoid mix-
ups. Packaging materials should be issued for use
only by designated personnel following an approved
and documented procedure.

7.21 Each delivery or batch of printed or primary
packaging material should be given a specific
reference number or identification mark.

7.22 Outdated or obsolete primary packaging
material or printed packaging material should be
destroyed and its disposal recorded.
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7.23 All products and packaging materials to be
used should be checked on delivery to the packaging
department for quantity, identity and conformity with
the packaging instructions.

Intermediate and bulk products

7.24 Intermediate and bulk products should be kept
under appropriate conditions.

7.25 Intermediate and bulk products purchased as
such should be handled on receipt as though they
were starting materials.

Finished products

7.26 Finished products should be held in quarantine
until their final release, after which they should be
stored as usable stock under conditions established
by the manufacturer.

7.27 The evaluation of finished products and the
documentation necessary for release of a product
for sale are described in section 17, “Good practices
in quality control”.

Rejected, recovered, reprocessed and reworked
materials

7.28 Rejected materials and products should be
clearly marked as such and stored separately in
restricted areas. They should either be returned to
the suppliers or, where appropriate, reprocessed or
destroyed in a timely manner. Whatever action is
taken should be approved by authorized personnel
and recorded.

7.29 The reworking or recovery of rejected products
should be exceptional. It is permitted only if the
quality of the final product is not affected, if the
specifications are met, and if it is done in accordance
with a defined and authorized procedure after
evaluation of the risks involved. A record should be
kept of the reworking or recovery. A reworked batch
should be given a new batch number.
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7.30 The introduction of all or part of earlier batches, conforming to the
required quality, into a batch of the same product at a defined stage of
manufacture should be authorized beforehand. This recovery should
be carried out in accordance with a defined procedure after evaluation
of the risks involved, including any possible effect on shelf-life. The
recovery should be recorded.

7.31 The need for additional testing of any finished product that has
been reprocessed, reworked or into which a recovered product has been
incorporated, should be considered by the quality control department.

Recalled products

7.32 Recalled products should be identified and stored separately in a
secure area until a decision is taken on their fate. The decision should be
made as soon as possible.

Returned goods

7.33 Products returned from the market should be destroyed unless

it is certain that their quality is satisfactory; in such cases they may

be considered for resale or relabeling, or alternative action taken only
after they have been critically assessed by the quality control function
in accordance with a written procedure. The nature of the product, any
special storage conditions it requires, its condition and history, and the
time elapsed since it was issued should all be taken into account in this
assessment. Where any doubt arises over the quality of the product, it
should not be considered suitable for reissue or reuse. Any action taken
should be appropriately recorded.

Reagents and culture media

7.34 There should be records for the receipt and preparation of reagents
and culture media.

7.35 Reagents made up in the laboratory should be prepared according
to written procedures and appropriately labeled. The label should
indicate the concentration, standardization factor, shelf-life, the date
when re standardization is due, and the storage conditions. The label
should be signed and dated by the person preparing the reagent.

7.36 Both positive and negative controls should be applied to verify the
suitability of culture media each time they are prepared and used. The

size of the inoculum used in positive controls should be appropriate to
the sensitivity required.

UNIT 4 Current Good Manufacturing Practices
(cGMP) for Pharmaceutical Products
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4.9 cGMP on personal sanitation and
hygiene program and the prevention of
cross-contamination

The cGMP has clear expectations for hygiene and

cleanliness. The Code of Federal Regulations (CFR)
211 states that:

i. Personnel engaged in the manufacture,
processing, packing, or holding of a drug product
shall wear clean clothing appropriate for the
duties they perform. Protective apparel, such
as head, face, hand, and arm coverings, shall be
worn as necessary to protect drug products from
contamination.

ii. Personnel shall practice good sanitation and
health habits.

iii. Only personnel authorized by supervisory
personnel shall enter those areas of the buildings
and facilities designated as limited-access areas.

iv. Any person shown at any time (either by medical
examination or supervisory observation) to have
an apparent illness or open lesions that may
adversely affect the safety or quality of drug
products shall be excluded from direct contact
with components, drug product containers,
closures, in-process materials, and drug products
until the condition is corrected or determined

by competent medical personnel not to
jeopardize the safety or quality of drug products.

All personnel shall be instructed to report to
supervisory personnel any health conditions that
may have an adverse effect on drug products.

In addition to the concern over process control, there
is a personnel consideration as well. Proper hand
washing technique is the most effective means to
slow the spread of disease in any facilities. Review
Box 4.5, which gives very specific guidelines on your
personal hygiene, and expected of you to practise
these guidelines accurately.

Box 4.5.
cGMP Guidelines on Personnel hygiene (Ch 8.2)

8.2.1 Detailed hygiene programs should be
established and adapted to the different needs
within the factory. They should include procedures
relating to the health, hygiene practices and clothing
of personnel. These procedures should be under-
stood and followed in a very strict way by every
person whose duties take him into the production
and control areas. Hygiene programs should be
promoted by management and widely discussed
during training sessions.

8.2.2 Every person entering the manufacturing areas
should wear protective garments appropriate to
the operation to be carried out (head gear, beard
covers, overall with minimum number of pockets, or
suitably designed, gloves, shoe covers, masks and
safety goggles).

8.2.3 Operators in sterile areas must change prior
to leaving the area, and this may be desirable for
some other areas especially to minimize potential
cross contamination.

8.2.4 In aseptic areas, personnel should wear
sterilized single or two piece suits, gathered at the
wrists and ankles and with high necks. Head gear
must totally enclose hair of head and footwear
should totally enclose the feet, and trousers bottom
should be tucked inside the footwear.

8.2.5 The clothing and its quality should be
appropriate for the process and the working area
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and worn in such a way as top protect the product
from contamination. Garments should regularly be
changed, not worn outside the factory premises.

8.2.6 Direct contact should be avoided between
the operator's hands and starting materials,
intermediate and bulk products.

8.2.7 Hand washing and hygiene drying facilities
should be conveniently available.

87.2.8 Wrist watches and jewellery other than a
simple wedding ring should not be worn. Cosmetics
which can shed particles should not be used.

8.2.9 Changing and washing should follow a clearly
displayed write procedures.

8.2.10 Laundry must be available for washing

garments used for sterile and other special products.

8.2.11 Eating, drinking, chewing or smoking, storage
of foods, drinks, smoking materials, and plants

in the production and storage area should be
prohibited.

8.2.12 Personnel working in sterile area should be
provided with clean sterilized protective garments
at each work session, or at least once a day if
monitoring results justify this. Gloves should be
regularly disinfected during operations. Masks and
gloves should be changed at least every working
session. The use of disposable clothing may be
necessary in certain circumstances.

8.2.13 Visitors or untrained personnel should,
preferably, not to be taken into the production
and quality control areas, if this s unavoidable,
they should be given information in advance
particularly about personal hygiene and the
prescribed protective clothing and they should be
closely supervised.

Current Good Manufacturing Practices
70| UNIT4 (cGMP) for Pharmaceutical Products

cGMP outlines how cross contamination may
be avoided by taking appropriate technical (you
will be practising these SOPs at the class and
later at work) and organisational (validated
SOPs) measures.

1. Carrying out production in dedicated
and self-contained areas (which may be
required for products such as penicillins,
live vaccines, live bacterial preparations and
certain other biological)

2. Conducting campaign production
(separation in time) followed by appropriate
cleaning in accordance with a validated
cleaning procedure

3. Providing appropriately designed airlocks,
pressure differentials and air supply and
extraction systems

4. Minimising the risk of contamination
caused by recirculation or re-entry of
untreated or insufficient treated air;

5. Wearing protective clothing where products
or materials are handled

6. Using clearing and decontamination
procedures of known effectiveness

7. Using a 'closed system' in production
8. Testing for residues

9. Using cleanliness status labels on
equipment
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@ Learning activities

1. In groups, review the cGMP Guidelines and carry
out a 10 minute of presentation to the rest of
your calls on the quality standards for Packaging,
Handling and Storaging.

2. Also, review the Glossary and Abbreviations
in the Pharmaceutical Manufacturing which
are essential for a Manufacturing Production
Technician (Refer to Annex One).

Test yourself

1. What is the relevance of cGMP for
Pharmaceutical Industry?

2. What is the purpose and nature of SOPs?

3. Distinguish between Quality Management,
Quality Control and Quality Assurance.

4. Analyse the cGMP requirements for Premises
and Equipment and compare them with your site
visit to the pharmaceutical manufacturing facility.

Time to think!!

What can JFDA do if the manufacturing
company does not comply with the
AUPAM cGMP regulations? Find out
the actual information and report to the
class.

Current Good Manufacturing Practices
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Documentation and
Records Under cGMP

. Learning outcomes
QL
II‘ By the end of this unit, you will:

1. Describe what a document is and types of
documentation in the Pharmaceutical Industry.

2. Define and interpret Standard Operating
Procedures (SOPs).

3. Explain the content of Site Master Files and
Master Manufacturing Files.

5.1 Introduction

The basic rule in any manufacturing process
requires that proper documentation and recording
must be done so that the manufacturer knows what
has been produced in the past and what they are
doing currently.

As we know from experience, documentation helps
in keeping records of the past and planning the
future. Documentation also enhances the visibility of
quality assurance programme.

Documentation is the key to GMP compliance
and ensures traceability of all development,
manufacturing, and testing activities.

There are two primary types of documentation used
to manage and record GMP compliance:

. Instructions (directions, requirements); and,
. Records/reports.

The cGMP demands that suitable controls should
be implemented to ensure the accuracy, integrity,
availability and legibility of documents. The
management of each operational site is required

Documentation and Records
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to define responsibility for origination, distribution,
maintenance, change control, and archiving of

all cGMP documentation and records within that
department or unit.

Let us now understand the meaning of
Documentation as understood by cGMP in the
pharmaceutical industry.

5.2 What is documentation?

“Documentation means any records- written,
electronic or automated- that provide information
describing, defining, specifying, reporting, certifying,
or auditing a manufacture's FDA regulatory activities
requirements, or validations" (USFDA)

In other words, Document is a piece of written,
typed, printed or electronicmatter that provides
information or evidence.

5.2.1 Importance of documentation

Documentation in the pharmaceutical industry is
part of the overall quality assurance system.

Some of the key benefits of clear and well recorded
documentation are listed below:

i.  Good documentation is essential part of a quality
assurance system and related to all aspects of
compliance to cGMP.

ii. It defines the specifications for all materials and
methods of manufacture and control
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iii. Itensures that all personnel concerned with
manufacture know what to do, how to do, when
to do and so on.

iv. It ensures that authorised persons have all the
required information necessary to decide whether
or not to release a batch of a drug for sale or
distribution.

v. It provides an audit trail that will permit enquiry, if
needed, for any suspected defective batch.

Box 5.1
Documentation requirements by cGMP

Site Master File: A document describing the GMP related
activities of the manufacturer.

Instructions (directions, or requirements) type:

Specifications Describe in detail the requirements with
which the products or materials used or obtained during
manufacture have to conform. They serve as a basis for
quality evaluation.

Manufacturing Formulae, Processing, Packaging and
Testing Instructions:

Provide detail all the starting materials, equipment and
computerized systems (if any) to be used and specify all
processing, packaging, sampling and testing instructions.
In-process controls and process analytical technologies to
be employed should be specified where relevant, together
with acceptance criteria.

Procedures: (Otherwise known as Standard Operating
Procedures, or SOPs), give directions for performing certain
operations.

Protocols: Give instructions for performing and recording
certain discreet operations.

Technical Agreements: Are agreed between contract givers
and acceptors for outsourced activities.

Record/Report type:

Records: Provide evidence of various actions taken to

Documentation and Records
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demonstrate compliance with instructions, e.g. activities,
events, investigations, and in the case of manufactured
batches a history of each batch of product, including its
distribution. Records include the raw data which is used
to generate other records. For electronic recordsregulated
users should define which data are to be used as raw data.
At least, all data on which quality decisions are based
should be defined as raw data.

Certificates of Analysis: Provide a summary of testing
results on samples of products or materials1 together with
the evaluation for compliance to a stated specification.

Reports: Document the conduct of particular exercises,
projects or investigations, together with results,conclusions

and recommendations.

5.2.2 Generation and control of
documentation

Generation and control of documentation is another
critical area that requires utmost care and planning.
cGMP outlines very specific guidelines how to
generate and control various documentation within
the manufacturing processes.

Box 5.2:
cGMP guidelines on generation, control (Ch 10.1)

10.7 All types of document should be defined and adhered to.

The requirements apply equally to all forms of document media
types. Complex systems need to be understood, well
documented, validated, and adequate controls should be in
place. Many documents (instructions and/or records) may
exist in hybrid forms, i.e. some elements as electronic and
others as paper based. Relationships and control measures
for master documents, official copies, data handling and
records need to be stated for both hybrid and homogenous
systems.

Appropriate controls for electronic documents such

as templates, forms, and masterdocuments should be
implemented. Appropriate controls should be in place to
ensure the integrity of the record throughout the retention
period.
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10.2 Documents should be designed, prepared, reviewed,
and distributed with care. They should comply with the
relevant parts of Product Specification Files, Manufacturing
and Marketing Authorization dossiers, as appropriate.

The reproduction of working documents from master
documents should not allow any error to be introduced
through the reproduction process.

10.3 Documents containing instructions should be
approved, signed and dated byappropriate and authorized
persons. Documents should have unambiguous contents
and be uniquely identifiable. The effective date should be
defined.

10.4 Documents containing instructions should be laid out
in an orderly fashion and be easy tocheck. The style and
language of documents should fit with their intended use.
Standard Operating Procedures, Work Instructions and
Methods should be written in an imperative mandatory
style.

10.56 Documents within the Quality Management System
should be regularly reviewed and kept up-to-date.

4.6 Documents should not be hand-written; although,
where documents require the entry of data, sufficient space

should be provided for such entries.

5.2.3 Storage and retrieval of the
Documents

All documents related to the manufacturing process
should be stored in the department in such a manner
that their retrieval is easy and timely.

. A comprehensive list of all documents (in a
scientific manner) should be made with the
following details:

. The name of the document
. Location of availability
. Person to be contacted for retrieval

. Any document on demand, if available, should be
made to the demanding authority in a reasonable
period of time.
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. Completed Batch Production and Control Record
(BPCR) must be kept under lock and under the
control of QA.

. Retrieval of any Master Production and Control
Record (MPCR) and other important confidential
documents should be only on appropriate
authorization from QA.

5.3 Standard Operating Procedures
(SOPs)

The standardised documentation processes and
procedures in the Pharmaceutical Manufacturing
facilities are known as Standard Operating
Procedures (SOPs).

SOPs are an integral part of QA and QC and let us
now briefly study various aspects of SOPs.

The purpose of SOPs is to describe the performance
of a controlled process. You will recognise later,
when you begin your work, that most of the
processes in a pharmaceutical facility are routine or
repetitive activities.

A SOP is a compulsory instruction. SOP must
contain step by step instructions that an employee
must refer in daily work to complete various tasks
more reliably and consistently. SOP makes clear
about the following:

. What is the objective of SOP (Purpose)
. What are applicability and use of SOP (Scope)?
. Who will perform tasks (Responsibility)

. Who will ensure implementation of procedure
(Accountability)

. How tasks will be performed (Procedure)
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Procedures are not an end in themselves. They do not guarantee good performance or results. More
important are well-designed systems and processes, qualified employees, and a motivating company culture.
Procedures support process, people, and environment but do not create PROCESSES, QUALIFIED PEOPLE, OR
A GOOD WORKING ENVIRONMENT.

Format of a standard operating procedure (SOP)

Name of the Department
page of

SOP Number Title

Revision No.

Written by: Edited by:

Authorization Signature: Department: Date:

Effective Date: Revisions

PURPOSE:

Why:

+ Why is this procedure written?
+ Why is it being performed?

SCOPE:

When:
+ Indicate when this procedure needs to be performed.

Where:
« Indicate where this procedure applies.

RESPONSIBILITY:

Who:
* Who performs the procedure
+ Who is responsible to see that it is being performed correctly

Material and Equipment

What:
* What is needed to perform the test? The list should be comprehensive

Documentation and Records
80 | UNIT5 Under cGMP



Aol el oselly dolai¥| oo s o Py ol - gabad! of okl g1s¥1 auns ¥ o Lgilh e S8 Ale o Slel X1
3lsa ¥ gl ¥ - diidly o881y dulasll el a¥l @ead Ayl A5, 5f dolady yladll pealyglly i.\.:.} Laswauas

Jrasl dadfat M of lajll jolsei¥l ~oldgell

(SOP) dssluall Josll 3k gigs

(SOP) ittt Joadt 3o zigs

dda sy Loy, 2

Y Al
olessll (SOP) dsslualt i sioxll ciely>] o,
daaiylf o3

til gy LgiliS ef

sl

Eulsl ol gl dgd

cile sl bl ls
oyl

5L

Seha ¥l fis L5S e L
Selliy pleall @ 5L

Sl ¥l 1 pLdll g o S5 ¢

¥ I Guidas 5o ol 4S50

TN

‘oie

ol

Qo Sy s s AyarS daylia g Johandl 9o oo *

radghl

oo
gha¥l dais g3l yo ®

Lalolid 9SG of ooy daSlall GLasXI ¥ Lgllao 9o Lo ®

Slazellg algd

il

aasll puly doldf cdlosully 330l 3)5) 5 dasglt | 81

ad



5.4 Documentation pyramid

You will find that essentially there are two types of
SOPs:

a. Administrative; and,
b. Technical

Administrative SOPs cover permission and access
control to specific data or areas of the facility. While
technical SOPs cover, for instance, the operations
or procedures being performed by a technician on a
tablet compression machine.

The applicability of SOPs in the pharmaceutical
manufacturing processes can be identified as the
following:

1. To provide people with all the safety, health,
environmental and operational information
necessary to perform a job properly. Placing
value only on production while ignoring safety,
health and environment is costly in the long run.
It is better to train employees in all aspects of
doing a job than to face accidents, fines and
litigation later.

2. To ensure that production operations are
performed consistently to maintain quality
control of processes and products. Consumers,
from individuals to companies, want products
of consistent quality and specifications. SOPs
specify job steps that help standardize products
and therefore quality.

3. To ensure that processes continue uninterrupted
and are completed on a prescribed schedule.
By following SOPs, the manufacturer help
ensure against process shut-downs caused by
equipment failure or other facility damage.

4. To ensure that no failures occur in manufacturing
and other processes that would harm anyone
in the surrounding community. Following health
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and environmental steps in SOPs ensures
against spills and emissions that threaten plant

neighbours and create community outrage.

Quality Manual
y .\

Standard Operating

Procedures

Specific Work Instructions
Controlled Forms and Flow Charts

Controlled Data
(Completed Forms, Drawings, Computer Databases

The Document Pyramid

5. To ensure that approved procedures are followed
in compliance with company and government
regulations. Well-written SOPs help ensure that
government regulations are satisfied. They also
demonstrate a company's good-faith intention
to operate properly. Failure to write and use good
SOPs only signals government regulators that
your company is not serious about compliance.

6. To serve as a training document for teaching
users about the process for which the SOP
was written. SOPs can be used as the basis for
providing standardized training for employees
who are new to a particular job and for those who
need re-training.

7. To serve as a checklist for co-workers who

observe job performance to reinforce proper
performance. The process of actively caring
about fellow workers involves one worker
coaching another in all aspects of proper job
performance. When the proper procedures are
outlined in a good SOP, any co-worker can coach
another to help improve work skills.
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8. To serve as a checklist for auditors. Auditing job
performance is a process similar to observation
mentioned in the previous item only it usually
involves record keeping. SOPs should serve as a
strong basis when detailed audit checklists are
developed.

9. To serve as an historical record of the how, why
and when of steps in an existing process so
there is a factual basis for revising those steps
when a process or equipment are changed.

As people move from job to job within and
between companies, unwritten knowledge and
skills disappear from the workplace. Properly
maintained written SOPs can chronicle the best
knowledge that can serve new workers when
older ones move on.

10.To serve as an explanation of stepsin a
process so they can be reviewed in accident
investigations. Although accidents are
unfortunate, view them as opportunities to learn
how to improve conditions. A good SOP gives
us a basis from which to being investigating
accidents.

5.5 The importance of having a coding,
security and confidentiality for sops &
records

The SOPs and records generated by a
pharmaceutical company are internal documents for
consumption within the organization. Coding helps
in maintaining an oversight over all the documents
and provides easy accessibility. The coding system
used for documents usually has two sets of codes; a
document code, to identify the particular document
and a revision code, to ascertain the revision status.
For example, all documents (SOPs and records)
relating to personnel can be coded by an alpha
numeric code like PRO14v01, where PR014 refers

to the personnel and vO1 refers to the version. Any
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further modification to the document shall be noted
through the change in the version.

The SOPs and records of a pharmaceutical
organization should never leave the company. It is
essential that there is full reconciliation of each piece
of document. Archiving of documents should be
done in such a manner that access to them should
be controlled and authorized personnel, explicitly
mentioned should be allowed to access them.
Archives should have secured access, there must be
document withdrawal and return log that should be
updated as and when there is movement. Off-site
back-up system should be created and there must
be a disaster recovery system in place. Further,
records that are maintained under 21 CFR Part 11 of
the FDA, strict provision should be ensured to;

. Limiting access to authorised individuals
. Using operational system checks
« Using authority checks

. Determine that persons who develop, maintain,
or use electronic systems have the education,
training, and experience to perform their assigned
tasks

. Establishment of and adherence to written
policies that hold individuals accountable for
actions initiated under their electronic signatures

= Ensure appropriate controls over systems
documentation

. Controls for open systems corresponding to
controls for closed systems

. Requirements related to electronic signatures

5.6 Good documentation practices

Good documentation is essential and therefore,
care must be taken to ensure good practices of
documentation. The documents should contain
all essential information including authorised
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signatories. The cGMP has given very specific
guidelines, as in the case of document generation
and control, on good practices of documentation.

Box 5.3
Good documentation practices (Ch 10.7)

10.7 Handwritten entries should be made in clear, legible,
indelible way.

10.8 Records should be made or completed at the time
each action is taken and in such a way that all significant
activities concerning the manufacture of medicinal
products are traceable.

10.9 Any alteration made to the entry on a document
should be signed and dated; the alteration should permit
the reading of the original information. Where appropriate,

the reason for the alteration should be recorded.

5.7 Documents and records used by a
machine operator in the pharmaceutical
manufacturing process

In any cGMP certified manufacturing plant, we will
come across numerous documents and SOPs.
However, as Manufacturing Production Technicians,
you should be familiar with some of the most
important documentation essential for you to be a
competent employee within your organisation. They
are briefly discussed below:

5.7.1 Site master file

The Site Master File generally contains the
description of the following:

= General information about the business, the
basic manufacturing process as allowed under
different statutes, short description about the
Quality Management System of the business.

» Information of the personnel management
system in the business along with the roles,
responsibilities of key personnel
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Description of the layout of the plant along with
key indication like ventilation systems, areas for
handling materials, production area, water and
sanitation system and preventive maintenance
systems.

Brief description of major equipment used in
production and in the quality control laboratories
along with the qualification and critical calibration
required for each machine.

Details of the sanitation system for cleaning
manufacturing facilities and equipment.

Detailed written procedures for preparation,
revision and distribution of documents related to
manufacturing and quality control.

Brief description of the production process
with flowcharts wherever possible, specifying
important parameters like, handling of starting
material, packaging material, bulk and finished
products.

Description of the Quality Control System and the
activities of the quality control department.

Arrangements for handling of distribution,
product complaints and product recall.

Short description of the self-inspection

system, indicating whether an independent and
experienced externabl expert is to be involved in
evaluating the manufacturer's compliance with
GMP in all aspects of production.

Brief details of product exported and procedures
to be followed in case of complaints and recalls.

Description of the way in which compliance with
GMP by the loan licensee should be assessed in
case of out-sourcing of manufacturing process.
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5.7.2 Master manufacturing records

The Master Manufacturing Record includes:

a. The name of the drug to be manufactured and
the strength, concentration, weight, or measure
of each ingredient for each batch size.

b. A complete list of components to be used.

¢. An accurate statement of the weight or measure
of each component to be used.

d. The identity and weight or measure of each
ingredient that will be declared on the label.

e. A description of packaging and a representative
label, or a cross-reference to the physical location
of the actual or representative label.

f. Written instructions on:

i. Specifications for each point, step or stage
in the manufacturing process where control
is necessary to ensure the quality of the drug
and that the drug is packaged and labelled as
specified in the master manufacturing record.

ii. Procedures for sampling and a cross-
reference to procedures for tests or
examinations.

iii. Specific actions necessary to perform
and verify points, steps, or stages in the
manufacturing process where control is
necessary to ensure the quality of the drug
and that the drug is packaged and labelled as
specified in the master manufacturing record.

iv. Special notations and precautions to be
followed.

v. Corrective action plans for use when a
specification is not met.

UNIT 5 Documentation and Records
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5.7.3 Component, packaging and label control
record

cGMP rules require extensive documentation and
records for controlling components, packaging
materials and labels. The documents should clearly
specify the quality requirements for them. The step
by step procedure should be laid out to dealing
with the materials. The sampling procedure to be
followed along with test specifications should also
be clearly stated.

The conditions to be met to release the items from
guarantine must also be stated. cGMP rule requires
that identifying each unique lot within each unique
shipment of components received (and any lot of
components produced) in a manner that allows
traceability of the lot to the supplier, the date
received, the name of the component, the status

of the component (e.g., quarantined, approved, or
rejected), and to the drug that is being manufactured
and distributed.

5.7.4 SOPs for sampling process

The SOP for Sampling Process should include the
purpose for sampling and conformities that need
to be adhered to based on standards. The following
steps needs to be followed while preparing SOPs:

a. It should define the terms of inspection and the
variable or attributes to be inspected.

b. It should clearly define the sampling unit. A unit
in a statistical analysis refers to one member of a
set of entities being studied.

c. It should unambiguously lay out the
characteristics that must be measured in a unit.

d. The specification limits — it is the requirement
that the quality characteristic should meet.

e. The sampling plan should mention clearly
the number of units that needs to be taken
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into account for various substances while
measuring the quality characteristics.

f. It should define defects in terms of critical,
major and minor and lay down steps/
procedures to deal with it.

g. The acceptable quality levels for all products
must be identified and mentioned.

5.7.5 In-Process control documents

The in-process quality control process ensures
that dosage forms have uniform purity and
quality within and between batches. This is
accomplished by identifying critical steps in the
production process and controlling them within
defined limits.

5.7.6 Label issuance and control records

The term label means a display of written, printed
or graphic matter upon the immediate container
of any article. The labelling operations should

be designed to prevent mix-ups. Labels used

on containers of intermediates or APIs should
indicate the name or identifying code, batch
number, and storage conditions when such
information is critical to ensure the quality of
intermediate or API.

Packaging and labelling facilities should be
inspected immediately before use to ensure that
all materials not needed for the next packaging
operation have been removed. This examination
should be documented in the batch production
records, the facility log, or other documentation
system.

Printed labels issued for a batch should be
carefully examined for proper identity and

conformity to specifications in the master

production record.

Documentation and Records
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Learning activities

1. Carry out additional readings
on various types of SOPs
and their application in the
Pharmaceutical Industry

Test yourself

1. What is documentation
and its importance in the
Pharmaceutical Manufacturing?

2. Why are SOPs so relevant in the
Pharmaceutical Manufacturing?

3. Distinguish between Site Master
Files and Master Manufacturing
Records
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. Learning outcomes
Qi
II‘ You will, by the end of this Unit:

1. Understand and interpret Batch Manufacturing
Records (BMR).

2. Review Process and Checklist of BMR.

6.1. What are batch manufacturing
records?

Batch Manufacturing Record (BMR) is a product-
and-batch specific document designed to give

a complete and reliable data (picture) of the
manufacturing history of each and every product.

These are complied, checked, approved and
authorised by competent technical persons
responsible for the production and quality control
sections.

The BMR provides a detailed description of all the
processing operation and controls, when they are
performed, by whom and where (different locations
of production).

6.2. How to maintain batch manufacturing
records?

As we have already seen above, BMR should

be prepared for each intermediate and APl and
should include complete information relating to the
production and control of each batch.

These records should be numbered with a unique
batch or identification number, dated and signed
when issued. In continuous production, the product
code together with the date and time can serve

92 | UNIT 6 Batch Manufacturing Records

Batch Manufacturing
Records

as the unique identifier until the final number is
allocated.

As this is a critical component of the overall SOP and
cGMP, you are asked to give a very special attention
to the content of BMR. Documentation of completion
of each significant step in the batch production
records (batch production and control records)
should include:

» Dates and, when appropriate, times.

= Identity of major equipment (e.qg., reactors, driers,
mills, etc.) used.

= Specific identification of each batch, including
weights, measures, and batch numbers of raw
materials, intermediates, or any reprocessed
materials used during manufacturing.

= In-processing and laboratory control results.
= Any sampling performed.

= Signatures of the persons performing and directly
supervising or checking each critical step in the
operation.

= Actual yield at appropriate phases or times.

= Complete labelling control record, including
specimens or copies of all labelling used.

= Description of drug product containers and
closures.

= Any deviation noted, its evaluation, investigation
conducted (if appropriate) or reference to that
investigation if stored separately.

= Results of release testing.
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The BMR should be retained for a period of time xii. Written investigation of any deviation from
in compliance with the retention policy of the procedure with approvals.

manufacturer and regulations. ' ,
Strict adherence to the procedures and thus quality

6.3. Review of BMR assurance of these processes is your primary

In order to ensure that the quality of the products responsibility.
are reviewed before releasing them for distribution,
the Quality Control Unit should review all records
with specific reference to production and control,
including those for packaging and labelling. Any
discrepancy or variation in the batch records or on
the yield should be investigated.

A checklist that defines the specific documents
BMR should be developed for ease of review and
verification. This checklist may include:

Learning activities

Review the cGMP articles on
i. Batch Record is current and approved as an Documentation with a specific

accurate copy. reference to BMR.

ii. Correct, released, components were used in

manufacturing. Test yourself
iii. All component were within the latest dating Describe the purpose of BMR.
period.

Interpret the various procedures to

Manufacturing control document is properly be included in a BMR
completed.

v. Correct product was packaged.

vi. Correct packaging components were used. ’
)

vii. Labelling bears the correct control numbers.
viii.Yields and accountability are within the action

levels. CGMP is a vast topic, as we have

already seen. Your Instructor will
ix. Packaging control document was properly

divide you into Groups of five, and
completed.

you are asked to further analyse

x. Test data, in-process and control laboratory are cGMP in the context of Jordan.

within specifications.
Carry out a presentation on the
Control samples have been taken.

Xl given sections of cGMP.
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Airlocks

An enclosed space with two or more doors, which

is interposed between two or more rooms, e.g. of
differing classes of cleanliness, for the purpose of
controlling the airflow between those rooms when
they need to be entered. An airlock is designed for
use either by people or for goods and/or equipment.

Authorized person

The person recognized by the national regulatory
authority as having the responsibility for ensuring
that each batch of finished product has been
manufactured, tested and approved for release in
compliance with the laws and regulations in force in
that country.

Batch (or lot)

A defined quantity of starting material, packaging
material, or product processed in a single process
or series of processes so that it is expected to be
homogeneous. It may sometimes be necessary
to divide a batch into a number of sub-batches,
which are later brought together to form a final
homogeneous batch. In the case of terminal
sterilization, the batch size is determined by

the capacity of the autoclave. In continuous
manufacture, the batch must correspond to a
defined fraction of the production, characterized by
its intended homogeneity.

The batch size can be defined either as a fixed
quantity or as the amount produced in a fixed time
interval.
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Annex One
Glossary & Abbreviations

Batch number (or lot number)

A distinctive combination of numbers and/or letters
which uniquely identifies a batch on the labels, its
batch records and corresponding certificates of
analysis, etc.

Batch records

All documents associated with the manufacture of
a batch of bulk product or finished product. They
provide a history of each batch of product and of all
circumstances pertinent to the quality of the final
product.

Bulk product

Any product that has completed all processing
stages up to, but not including, final packaging.

Calibration

The set of operations that establish, under specified
conditions, the relationship between values
indicated by an instrument or system for measuring
(especially weighing), recording, and controlling,

or the values represented by a material measure,
and the corresponding known values of a reference
standard. Limits for acceptance of the results of
measuring should be established.

Clean area

An area with defined environmental control
of particulate and microbial contamination,




O lais¥lg Slalihall doild

(Asadadt o) of) dla Gl o3,

sy jlioly 333 Ll gy di of / aL8)¥I (o jus piro
Gl dba 5, 1 elovanlly olawll) Jle dieo dlis i
B0 g Dl Julosl) llgog alyi ll

Al Sl & own
Sl o dlais iany dlas) 1l 3ilsd! o
JolS Josws e Bylae g . gl gl of Al
basys ) g, dall gady wloviill o dbed JSI

(PR VPR [ U~V {

slitiawly guiadll Jolo gro> oSt miio gi
Al el el dlsyo

Bylalf

mBaasa gl S b —eeds il el aelf degono
pLias of 8a1 JMs- (o Lgod] HLSA @l (e 483e]
Ll of Jarally Joosnilly (i)l duols) puleall
eadly (s3ko puledo M o Lglidd @iy Sl udll
39a> (RS g 20 jleel ALLALS ddgyell
cowleadl pld Joudll

- 0“!0 ,,' “ul ,l'
Gglall dpsuily Boaso duip boylgun guisdabaio
J-\:‘-Q ‘a'A_i..‘“_ng & i (@9 ,QLQQ‘,&.Q.Ug u;vLa.g_\.\.\J-Lv

) a->LLf

e Gl

o byl (o 25 i8] ol by Lgd daleo dsblus
Gy A8UALT o dals D) cligiandl ol 3,2 LS 55T
o slagdl 3045 Fle dplaandl 90 Lgio Sagll oS
289 Lglgsat dals lio 5e <y Losic b2l lls

b o aolasiil @i Silggdl Glall euons 7
ilaell of /4 giladl ol polsi¥l

Joi yasciul

deodainll dba bl J16 o dy hyiell pasdnll
US 0955 of plowds (e ¥oho diduny dyilegl!
LoyLuisly Lge s 7 a5 gl macll ro dlye i3
CSlallly (riilgal] JLisoX! go Lgddol e dadlally
ALl s S Lgy Jooself

(dsetaty of) ooy

of wanlell slgo of AtgXl slgll o Baasmo deaS

o0 Al of Baslg dulac yous deiwall cilosil
095y 2By - dailnio 9955 of gdgid Grs wililasel
Ales Sl @uaeds @i of gl ¥l paey 3 sy00all oo
iy g A i) el o sae ) Baslodl
dyilgs Al do JoSdud 3% cdg 8 Lgeed

> aad = Akd ans Al 939 Al
(M8 536¥1) @uanall jlg 8)ad JMs o Alis dull
Al il sndy yoidl giasll aldec sy
059 gl Aoty jeaiy FLGXT (o a0 g3

daa STl gl dnls duoS il dlise Szl g o> cayes
B3>0 duio) Byid s Al

ollass ¥l allialf doils | 99



constructed and used in such a way as to reduce
the introduction, generation, and retention of
contaminants within the area.

Consignment (or delivery)

The quantity of a pharmaceutical(s), made by one
manufacturer and supplied at one time in response
to a particular request or order. A consignment may
comprise one or more packages or containers and
may include material belonging to more than one
batch.

Contamination

The undesired introduction of impurities of a
chemical or microbiological nature, or of foreign
matter, into or on to a starting material or
intermediate during production, sampling, packaging
or repackaging, storage or transport.

Critical operation

An operation in the manufacturing process that may
cause variation in the quality of the pharmaceutical
product.

Cross-contamination

Contamination of a starting material, intermediate
product or finished product with another starting
material or product during production.

Finished product

A finished dosage form that has undergone all
stages of manufacture, including packaging in its
final container and labeling.

In-Process Control / IPC

Checks performed during production in order to
monitor and, if necessary, to adjust the process
to ensure that the product conforms to its
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specifications. The control of the environment or
equipment may also be regarded as a part of in-
process control.

Intermediate product

Partly processed product that must undergo further
manufacturing steps before it becomes a bulk
product.

Large-volume parenterals

Sterile solutions intended for parenteral application
with a volume of 100 ml or more in one container of
the finished dosage form.

Manufacture

All operations of purchase of materials and products,
production, quality control (QC), release, storage and
distribution of pharmaceutical products, and the
related controls.

Manufacturer

A company that carries out operations such as
production, packaging, repackaging, labeling and
relabeling of pharmaceuticals.

Marketing

authorization (product license, registration

certificate)

A legal document issued by the competent
medicines regulatory authority that establishes

the detailed composition and formulation of the
product and the pharmacopoeial or other recognized
specifications of its ingredients and of the final
product itself, and includes details of packaging,
labeling and shelf-life.
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Master formula

A document or set of documents specifying the
starting materials with their quantities and the
packaging materials, together with a description of
the procedures and precautions required to produce
a specified quantity of a finished product as well as
the processing instructions, including the in-process
controls.

Master record

A document or set of documents that serve as a
basis for the batch documentation (blank batch
record).

Packaging

All operations, including filling and labeling, that a
bulk product has to undergo in order to become a
finished product. Filling of a sterile product under
aseptic conditions or a product intended to be
terminally sterilized, would not normally be regarded
as part of packaging.

Packaging material

Any material, including printed material, employed
in the packaging of a pharmaceutical, but excluding
any outer packaging used for transportation or
shipment. Packaging materials are referred to as
primary or secondary according to whether or not
they are intended to be in direct contact with the
product.

Pharmaceutical product

Any material or product intended for human or
veterinary use presented in its finished dosage form
or as a starting material for use in such a dosage
form, that is subject to control by pharmaceutical
legislation in the exporting state and/or the
importing state.
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Production

All operations involved in the preparation of a
pharmaceutical product, from receipt of materials, through
processing, packaging and repackaging, labeling and
relabeling, to completion of the finished product.

Qualification

Action of proving that any premises, systems and
items of equipment work correctly and actually lead
to the expected results. The meaning of the word
"validation” is sometimes extended to incorporate
the concept of qualification.

Quality unit(s)

An organizational unit independent of production
which fulfils both quality assurance (QA) and quality
control (QC) responsibilities. This can be in the form
of separate QA and QC units or a single individual or
group, depending upon the size and structure of the
organization.

Quarantine

The status of starting or packaging materials,
intermediates, or bulk or finished products isolated
physically or by other effective means while a
decision is awaited on their release, rejection or
reprocessing.

Reconciliation

A comparison between the theoretical quantity and
the actual quantity.

Recovery

The introduction of all or part of previous batches

(or of redistilled solvents and similar products) of
the required quality into another batch at a defined

stage of manufacture. It includes the removal of
impurities from waste to obtain a pure substance or
the recovery of used materials for a separate use.
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Reprocessing

Subjecting all or part of a batch or lot of an in-
process medicine, bulk process intermediate

(final biological bulk intermediate) or bulk product
of a single batch/lot to a previous step in the
validated manufacturing process due to failure to
meet predetermined specifications. Reprocessing
procedures are foreseen as occasionally necessary
for biological medicines and, in such cases, are
validated and pre-approved as part of the marketing
authorization.

Reworking

Subjecting an in-process or bulk process
intermediate (final biological bulk intermediate)

or final product of a single batch to an alternate
manufacturing process due to a failure to meet
predetermined specifications. Reworking is an
unexpected occurrence and is not pre-approved as
part of the marketing authorization.

Self-contained area

Premises which provide complete and total
separation of all aspects of an operation, including
personnel and equipment movement, with well
established procedures, controls and monitoring.
This includes physical barriers as well as separate
air-handling systems, but does not necessarily imply
two distinct and separate buildings.

Specification

A list of detailed requirements with which the
products or materials used or obtained during
manufacture have to conform. They serve as a basis
for quality evaluation.
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Standard Operating Procedure (SOP)

An authorized written procedure giving instructions
for performing operations not necessarily specific

to a given product or material (e.g. equipment
operation, maintenance and cleaning; validation;
cleaning of premises and environmental control;
sampling and inspection). Certain SOPs may be used
to supplement product-specific master and batch
production documentation.

Starting material

Any substance of a defined quality used in the
production of a pharmaceutical product, but
excluding packaging materials.

Validation

Action of proving, in accordance with the principles
of GMP, that any procedure, process, equipment,
material, activity or system actually leads to the
expected results (see also qualification).
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