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In the Modules on cGMP (P101) and OEHS

(P102), we learnt about various aspects of quality
management and quality assurance including safety
requirements. While discussing quality management,
we learnt that hygiene and cleanliness are very
critical in the pharmaceutical industry in order to
maintain low cost sustainable, high quality and safe
operations in a manufacturing facility.

This module, Equipment and Production Rooms:
Cleaning and manintenence focuses on the critical
importance of maintenance and sustainable
production procedures to be followed by the
pharmaceutical industry as per cGMP norms and

The module has
5 UNITS

10 | Overview of the Module

Overview of
the Module

international regulations and generally accepted
industrial standards.

This Module is essential for your employability as
a Technician in the Manufacturing Industry. At the
end of this module, you will be able to demonstrate
knowledge, skills and competences in the SOPs
for cleanliness and simple maintenance of
pharmaceutical production rooms and equipment.

These Units, when completed, will provide you
with the necessary competencies to carry out and
document effective cleaning of the equipment and
production rooms in the pharmaceutical industry.

Learning outcomes

When you complete the Module, you will:

. lllustrate procedures for cleaning
pharmaceutical manufacturing
equipment, clean rooms and
machineries.

Describe and correctly use various
detergents and disinfectants in the
cleaning process.

. Apply safety measures to be included
while using cleaning tools, equipment
and materials.

. Demonstrate compliance with
recording and reporting procedures.
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Credit value

The credit value of this module is 3 credits which
equals to 65 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 with the opportunity to apply
knowledge and skills you have acquired. You should
successfully complete all the learning and assessment
activities as evidence that you actually mastered the
skills and related knowledge in this Module.

Your Instructor too will carry out a formal assessment
as evidence of your certification. As before, the mode
of assessment will be both continuous (formative
assessment) and summative (external assessment).

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

The final assessment of the entire Module will be an
examination of both theory (20%) and demonstration
or practicals (80%), which will be carried forward for the
purpose of certification.

12 | Overview of the Module
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cGMP Requirements for
Cleaning in Pharmaceutical
Production

! Learning outcomes practical sessions on various cleaning steps,
‘.I“ At the end of this unit, you will: appropriate disinfectants used in the cleaning
process, and also their accurate and timely

1. Understand the concept of cleaning in
pharmaceutical industry

documentation.

2. Interpret the requirements of cGMP in cleaning
equipment, cleanrooms and clean areas

3. Apply your skills to comply with the regulatory
requirements

1.1 Why to clean?

Clean and healthy is a saying you may have come
across at your school days. Air pollution and

other contaminations make us sick. Imagine then
how important it is to have safe medicine to treat
sicknesses or diseases!

The cleaning of equipment and production is an
important aspect of pharmaceutical production.
They are very critical as it is a regulatory issue in as
much as afford remarkable savings due to avoidance
of breakdowns or lower batch production failures.

The cGMP (WHO 12.1 and 12.2; USFDA 211.182)
requires that equipment, production areas and
machineries must be cleaned regularly on set
standards to avoid cross contamination and
degeneration of the drug.

Through the Units in this module, your Instructor
will help you through a number of theoretical and

cGMP Requirements for Cleaning in
141 UNIT1 Pharmaceutical Production
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1.2 Importance of effective cleaning
and sanitization process

A formal cleaning and sanitisation process is
essential in the manufacturing of pharmaceutical
products, and specific and written internal
procedures, as we have pointed out, should

be strictly followed for cleaning and sanitation,
because it:

. Assures microbiological quality (‘purity’) of the
products.

. Meets legal regulations were required.

. Minimizes the chances of degeneration of
products contributed to processing, packaging
and storage.

. Avoids the cost associated with failure of
products.

. Helps maintain the organization's
commitment to quality.

. Manintain good reputation of your company.

Factors that affect efficiency of sanitizers of
disinfectants may include the following:

cGMP Requirements for Cleaning in
161 UNITT Pharmaceutical Production

o o B~ wWwN

. Time- the duration of exposure to sterilizer or

disinfectant.

. Temperature.

. Concentration, method and date of preparation.
. The microorganism.

. The material to be sterilized.

. Level of cleanliness of the material to be

sterilized.

. Cleaning methods used.

1.3 cGMP requirements and SOPs for the
cleaning of equipment and production
rooms

c¢GMP guidelines demand that the facilities, the
buildings and surroundings need to be accessible

and easy to clean. In stricter terms, they call for

stringent environmental controls, beginning with

planning and construction of rooms. In order

to achieve clean air standards rooms must be

separate, adequately-sized and have equipment

to control humidity, dust, air pressure, temperature

and microorganisms. (we will later explore the

environmental monitoring programme.)

What are cleanrooms?

Pharmaceutical facilities are made- up of a
series of rooms called cleanrooms.

Cleanroom is controlled placement where
different products are manufactured.

In the pharmaceutical production, the very
survival of the manufacturer depends on
the safety of the finished products. The
basic function of a cleanroom, therefore, is
to protect the manufactured product from
contamination.
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The importance of clean standards is also stressed
by the cGMP stating that “any building used in the
manufacture, processing, packing or holding of a
drug product shall be maintained in a clean and
sanitary condition.”

You will have realised that every pharmaceutical
manufacturing plant should have well laid out SOPs
for sanitation which contain the following area-wise

levels of cleanliness and sanitation:

. Aseptic (germ free/sterile) area , . . .
. Cleaning techniques in detail.

. Processing areas

. . Contact times.
. Packing areas

. Storage areas and utility areas - Rinsing.

. Change rooms . Frequency of cleaning and disinfecting.

. Offices and corridors . Procedure for transfer of disinfectants and

. Usage procedures of detergents and disinfectants cleaning agents in and out of the clean areas

(including the procedure for sterilisation of
disinfectants).

. Holding time for detergents and disinfectants.

Fig 1.1 Diagram of a clean production facility (Source: Tuttnauer)

1.3.1 The SOPs on cleaning the production
rooms and equipment should describe:

. The type of detergents and disinfectants to
be used (which are compatible for different
equipment and processes). 1.4 Environmental quality monitoring

. The frequency of rotation of disinfectants. The effectiveness of the cleaning and sanitisation

. . . . process should be accessed through an
. Alist of suitable cleaning materials. ) o
environmental monitoring programme.

c¢GMP Requirements for Cleaning in
181 UNITT Pharmaceutical Production
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Environmental monitoring is a programme that

examines the numbers and occurrence of viable

micro-organism and non-visible particles like

dust, dry skin cells etc.

Ideally, environmental monitoring is targeting
those areas where the risk of contamination

cannot be controlled easily.

Individual assignment

Fillin

appropriate details in the

following report format and review

them

with your instructor.

JORDAN PHARMACEUTICALS Pvt Ltd.
AREA CLEANING RECORD- RAW MATERIALS, PREVENTIVE MAINTENANCE & FINISHED GOODS

Department:

Month:

Area:

Ref. SOP No:

Room No:

Date

Floors Furniture Ofﬂ_ce Containers Pallets
Equips

Racks

Standards
wt

Time of cleaning Signed By
From To Officers

Cleaned by:

Table 2.1 Area Cleaning Record Format (Daily)

Learning activities

1. Assisted by your Instructor, design an

SOP on how to disinfect a production
room. Further to this, undertake a field

visit to a pharmaceutical firm, with prior
appointment through your Instructor, to
interview the Production Manager on
various cleaning processes at a production
room. Upon your return, review the actual
working procedures versus your initial SOP.

2. Carry out further reading on disinfectants

and cleaning agents in the pharmaceutical
industry.

Test yourself

1. What is cleaning: at the household,
industry, pharmaceutical industry
level?

2. Explain in brief the requirements
of the cleaning SOPs in
pharmaceutical industry.

3. Design a SOP for cleaning the
Cleanroom.

Explore:  http://www.ilo.org/safework/countries/arab-states/jordan/lang--en/index.htm

en.wikipedia.org/wiki/Occupational_safety_and_health

20 UNIT 1 cGMP Requirements for Cleaning in

Pharmaceutical Production
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L Learning outcomes
>
‘.l“ At the end of this module, you will:

1. Differentiate between various cleaning materials
and tools.

2. Understand various procedures and hazards in
dealing with cleaning materials.

3. Prepare cleaning materials and equipment.

2.1 Introduction

In Unit One, we learnt that clean rooms and
production areas are to be regularly cleaned and
disinfected. In this Unit, we focus on various types
of cleanings, substances, and tools used to clean
production rooms and equipment.

cGMP guidelines demand that the cleaning and
sanitisation programme in the pharmaceutical
industry should recognise specified cleanliness
standards and control microbial (contagious)
contamination of products. It should also aim

at preventing the chemical contamination of
pharmaceutical ingredients, product-contact
surfaces and/or equipment, packaging materials,
and ultimately the drug products.

You will also learn to use, during your practical
sessions, the most common cleaning equipment
used for physical removal of dust and dirt such as
vacuum cleaners, brooms, brushes, floor mops,
sponges and jet cleaners.
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Let us now briefly understand the various definitions
of terminologies that you should be very familiar

as they are closely related to the cleaning and
sanitation programme in the pharmaceutical
industry.

2.2 Definitions of terms - disinfectants
and antiseptcis

Antiseptic

An agent that inhibits or destroys microorganisms
on living tissue including skin, oral cavities, and open
wounds.

Chemical disinfectant

A chemical agent used on inanimate surfaces and
objects to destroy infectious fungi, viruses, and
bacteria, but not necessarily their spores.

Cleaning agent

An agent for the removal from facility and equipment
surfaces of product residues that may inactivate
sanitizing agents or harbor microorganisms.

Decontamination
The removal of microorganisms by disinfection or
sterilization.

Disinfectant

A chemical or physical agent that destroys
or removes vegetative forms of harmful
microorganisms when applied to a surface.

Sanitising agent

An agent for reducing, on inanimate surfaces, the
number of all forms of microbial life including fungi,
viruses, and bacteria.
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Sporicidal agent

An agent that destroys bacterial and fungal spores
when used in sufficient concentration for a specified
contact time. It is expected to kill all vegetative
microorganisms.

Sterilant

An agent that destroys all forms of microbial life
including fungi, viruses, and all forms of bacteria
and their spores. Sterilants are liquid or vapor-phase
agents.

2.3 Types of disinfectants

A disinfectant is one of a diverse range of chemicals
which reduces the number of micro-organisms
present in an object.

Disinfectants are usually available in concentrated
solutions. And you should remember that they are to
be diluted as recommended by manufacturers and
documented suitably.

Micro-orgasms can be classified as: Bacterial
spores, Mycobacteria, Nonlipid-coated viruses,
fungal spores and vegetative molds and yeast,
vegetative bacteria, and lipid-coated viruses.

There are many different types of disinfectants used
in the pharmaceutical industry, with different ranges
of activity and modes of action.

Disinfectants are selected for use based on mode of

action, efficacy, compatibility, cost and current health

and safety standards.

Disinfectants are antimicrobial
agents that are applied to non-living
objects to destroy microorganisms
that are living on the objects.
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Detergent is a water-soluble
cleansing agent which combines
with impurities and dirt to make
them more soluble, and differs from
soap in not forming a scum with the
salts in hard water.

Surface disinfectants are usually classified into the
following categories:

a. Non-oxidizing Disinfectants such as alcohols,
amphoterics and penolics.

b. Oxidizing Disinfectants such as peracetic acid
and hydrogen peroxide.

2.4 Types of cleaning equipment
and tools

a. Mops- Mops may be made of
sponge and should preferably be of
'squeeze’ type. The mops should be
cleaned in soap water after every use,

g™

rinsed from disinfectant or cleaning agent allowed to
dry in air and put away in an airy place.

b. Clothes and sponges- They are very useful for
working on surfaces,walls, ceiling and even on
equipment, These are of absorbent
materials and remember to store
all clothes and sponges used in
cleaning in a dry condition.

c¢. Vacuum cleaners- These are
more effective to clear dust than
brooms or brushes. Care must be
ensured to fit them with suitable
filters. Remember to use dedicated
vacuum cleaners in the sterile
areas. The dust collecting bag of
the cleaner should be cleaned after every us (in the
case of portable vacuum cleaner).
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d. Mechanical floor cleaners
These are suitable for large
manufacturing areas. They are
very effective to remove sticky
stains on walls and floors.

e. Jet cleaners- These devpes SPray e
hot water or detergent solutions,
fitted with various types of nozzles to

O
enforce the sprays.

f. Brooms- They are not generally
recommended as brooms leave
particles of dust on the floor or

surfaces.
@%
{
sterilisation processes within the

industry. You should match this list with actual
products/samples.

In groups, draw up a list of common
% disinfectants used in the cleaning/

2.5 Types of cleaning

In the industry, we employ three types of cleaning
methods to ensure highest levels of cleanliness and
decontamination. They are Full Clean, Wet Clean
and Dry Clean Methods. Let us briefly discuss them
in detail.

I. Full clean method

Itis a full removal of products remnants from
production rooms, equipment, or machines. In this
process, disinfectants and cleansing agents are
used. This type is used in the following cases:

a. Between 2 different products.
b. New equipment, devices, and machines.

c. After Fogging.
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Il Wet clean method

It is a removal of products remnants from production
rooms, equipment, or machines using water and
disinfectants. It is used in the following cases:

Between 2 products of similar composition,
yet different concentrations (from more to less
concentrated).

a. Between 2 products similar in composition, yet
different in colors.

b. After long duration of work, in line with SOP.

c. After along period of time after a full cleaning
procedure for rooms, equipment, or machines, in
line with SOP.

Il Dry clean method

It is the process of removal of products remnants
from production rooms, equipment, or machines
without using water or disinfectants. It is used in the
following cases:

a. Between 2 products of similar composition and
concentration.

b. Between 2 products of similar composition,
yet different concentrations (from less to more
concentrated).

2.6 Preparation of tools and cleaning
products

. Tools to be used: Powder vacuum, plastic brush,
towel, whipper, hose, and a pump for cleaning
products.

« Materials to be used: Water, hot water, distilled
water, 70% alcohol, isopropyl alcohol, disinfectant,
and cleaning agents, as specified in the SOPs.
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2.6.1 Procedures to be followed when cleaning

When you begin the process of cleaning, firstly,
ensure the following PPEs:

1. Put on protective medical gloves when preparing
cleaning solution and cleaning.

2. Wear appropriate facemask.
3. Wear protective eyeglasses.

4. Disconnect all machines from electricity when
cleaning them.

5. Wear cleaning uniform.

6. Wear cleaning shoe.

2.6.2 Cleaning methods

In all cleaning methods you are expected to follow
strictly the cGMP documentation: specific SOPs for
cleaning, and general safety procedures.

Now let us briefly discuss the three categories of
cleaning methods employed at the pharmaceutical
industry.

In Full clean method, you are asked to follow the
given procedures below:

1. Remove all things related to previous products.

2. Disconnect electricity from machines and
devices to be cleaned.

3. Bring a copy of SOP of cleaning.
4. Fillin Forms and Records for this procedure.

5. Remove all things related to previous batch (label,
identification, powder, tablets, strips etc.).

6. Dis-assemble parts that need to be cleaned.

7. Vacuum and isolate remnants of previous
product.

8. Prepare concentration of cleaning solution in line
with SOP.
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9. Clean machine, production rooms, equipment,
devices, and disassembled parts using cleaning
solution.

10. After using cleaning solution, wash with regular
water, and then with distilled water.

11.Wash/ wipe disassembled parts, machines, and
tools with 70% alcohol.

12.Dry using compressed air or a towel.
13.Wash the floor, walls, ceiling, and lights.

14.Disinfect the floor, and walls using appropriate
disinfectant in line with SOP.

15.Put cleaning tools and materials back to its place
in washing room after using it.

16.Ensure cleaning by direct supervisor.
17.Complete forms and records documentation.

18.Call in supervisor to ensure completion of
cleaning procedure.

In the Wet clean method, you follow all steps of full
cleaning, except using cleaning solution in steps (8)
and (9).

In the Dry clean method, you are asked to follow the
given steps below:

1. Remove all things related to previous batch.

2. Disconnect electricity from machines and
devices to be cleaned.

3. Bring a copy of SOP of cleaning.
4. Fill in Forms and Records for this procedure.

5. Remove all things related to previous batch (label,
identification, powder, tablets, strips ...etc.).

6. Dis-assemble parts that need to be cleaned (if
required).

7. Vacuum and isolate remnants of previous
product.
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8. Clean the floor in a dry method.
9. Ensure cleaning by direct supervisor.
10.Complete forms and records of documentation.

11.Call in supervisor to ensure completion of
cleaning procedure.

Remember &

1. All records and documents should be filled form
the beginning of work till the end of it.

2. Direct supervisor should be informed about any
malfunctions that may occur during the cleaning
process.

3. Cleaning wastes should be isolated, packed in
appropriate canister, identified, and handed over
to the official in charge, after it is being sorted
into solid and packaging.

2.7 Equipment sanitisation

Effective cleaning and sanitization of equipment are
important because equipment is not responsive to
visual inspection and there is a good possibility of
formation of biofilm on it.

The main method for cleaning industrial equipment
is by making the mechanism for cleaning
corresponding to the equipment itself. This can

be achieved by use of pressure, heat, steam
sterilization, mechanical removal, or chemicals, and
is termed Clean-in-Place (CIP) or Steam-in-Place
(SIP).

Prior to chemical or heat treatment, attempts must
be made to remove process residues and particles
using steam or high-pressure water cleaning.
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Alkali-based disinfectants and detergents are
commonly used for CIP systems, with sodium
hydroxide among the most widely used. Such
caustic alkalis can readily remove organic deposits
without affecting the equipment.

2.8 Hazards and procedures for handling
and use of different cleaning materials

cGMP 21 CFR 211.67,
Equipment Cleaning and
Maintenance, details
the requirements for
written procedures for
cleaning, maintenance,

| and sanitization

of pharmaceutical
manufacturing

equipment:

. These procedures should address the
assignment of responsibility, establishment
of schedules, details of cleaning operations,
protection of clean equipment prior to use,
inspection for cleanliness immediately prior
to use, and maintenance of cleaning and
sanitization records.

. Staff involved in disinfection requires training
in microbiology, industry practices for cleaning
and sanitization, safe handling of concentrated
disinfectants, the preparation and disposal
of disinfectants, and appropriate application
methods.

« It should be emphasized that the preparation

of the correct dilutions is critical because many
disinfectant failures can be attributed to use of
disinfectant solutions that are too dilute.

. Typically disinfectants used in aseptic processing

and filling areas are diluted with Sterile Purified
Water, and are prepared aseptically.
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. Alternately, the disinfectant may be diluted
with Purified Water, and then sterile filtered to
eliminate microorganisms that may potentially
persist in a disinfectant. Diluted disinfectants
must have an assigned expiration dating justified
by effectiveness studies.

Because it is theoretically possible that the
selective pressure of the continuous use of a
single disinfectant could result in the presence
of disinfectant-resistant microorganisms in

a manufacturing area, some specialists have

8

suggested the rotation of disinfectants. It is
prudent to augment the daily use of a bactericidal
disinfectant with weekly (or monthly) use of a

Sporicidal Agents are substances
used for killing spores.

sporicidal agent. The daily application of sporicidal
agents is not generally favoured because of their
tendency to corrode equipment and because of
the potential safety issues with chronic operator
exposure. Other disinfection rotation schemes
may be supported on the basis of a review of

the historical environmental monitoring data.
Disinfectants applied on potential product contact
surfaces are typically removed with 70% alcohol
wipes. The removal of residual disinfectants should
be monitored for effectiveness as a precaution
against the possibility of product contamination.

The greatest safety concerns are in the handling

of concentrated disinfectants and the mixing

of incompatible disinfectants. For example,
concentrated sodium hypochlorite solutions (at a
concentration of more than 5%) are strong oxidants
and will decompose on heating, on contact with

Prepare Cleaning Tools,
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acids, and under the influence of light, producing
toxic and corrosive gases including chlorine. In
contrast, dilute solutions (at a concentration of less
than 0.5%) are not considered as hazardous.

Under no circumstances should disinfectants of
different concentrations be mixed.

Material Safety Data Sheets (MSDS) for all the
disinfectants used in a manufacturing area should
be available to personnel handling these agents.
Appropriate safety equipment such as face shields,
safety glasses, gloves, and uniforms must be issued
to personnel handling the disinfectant preparation,
and personnel must be trained in the proper use

of this equipment. Safety showers and eye wash
stations must be situated in the work area where
disinfectant solutions are prepared.

Learning activities

1. Identify, through internet search or
books in your library, various cleaning
and sanitisation materials used in the
pharmaceutical industry.

2. Demonstrate and be conversant with
application of cleaning materials

Test yourself

1. Classify different types of disinfectants
used in pharmaceutical industry.

2. What are the hazards and precautions that

need to be taken while implementing a
cleaning process?

3. Why should disinfectants of different
concentrations NOT to be mixed?
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Cleaning of Equipment

‘2‘ Learning outcomes
‘I‘ In this Unit, you will:

1. Understand step-by-step procedure of cleaning
production machines

2. Apply cGMP guidelines for cleaning production
machines

Case study: Let us begin with a real case study
serving as an example on the need for quality
cleaning of equipment.

Cleaning of machineries forms a vital part
of the production process

One event which increased US Food and Drug
Administration (FDA) awareness of the potential for
cross contamination due to inadequate procedures
was the 1988 recall of a finished drug product,
Cholestyramine Resin USP. The bulk pharmaceutical
chemical used to produce the product had become
contaminated with low levels of intermediates and
degradants from the production of agricultural
pesticides. The cross-contamination in that

case is believed to have been due to the reuse of
recovered solvents. The recovered solvents had
been contaminated because of a lack of control over
the reuse of solvent drums. Drums that had been
used to store recovered solvents from a pesticide
production process were later used to store
recovered solvents used for the resin manufacturing
process. The firm did not have adequate controls
over these solvent drums, did not do adequate
testing of drummed solvents, and did not have
validated cleaning procedures for the drums.
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Some shipments of this pesticide contaminated
bulk pharmaceutical were supplied to a second
facility at a different location for finishing. This
resulted in the contamination of the bags used

in that facility's fluid bed dryers with pesticide
contamination. This in turn led to cross
contamination of lots produced at that site, a site
where no pesticides were normally produced.

Now in groups, as guided by your Instructor, you
should:

1. Analyse the above case study; and,

2. Propose a step-by-step procedure how this
contamination would have been prevented (you
may recall here various types of cleaning you
learnt in Unit 2).

3.1 Clening procedures

In Module 2, we discussed considerably on the
necessity of clean environment and clean operations
as critical to the pharmaceutical manufacturing of
quality and effective drugs.

Cleaning procedure involves addressing such
issues as- What products are being processed?
What equipment and areas are involved? What are
the materials of construction of the equipment
and surfaces in the facility that require cleaning?
What cleaning agents are being used in what
concentration? and, What degree of cleanliness is
expected by the regulations?
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In order to ensure a reliability and efficiency
of cleaning, cleaning procedures should be
sufficiently detailed (SOPs) to remove the
possibility of any inconsistencies during the
cleaning process.

You may track the following parameters during
cleaning procedures:

A. Equipment Parameters to be evaluated

=

. Identification of the equipment to be cleaned
2. 'Difficult to clean’ areas

3. Property of materials

4. Ease of disassembly

5. Mobility

B. Residues to be cleaned
1. Cleaning limits

2. Solubility of the residues
3

. Length of campaigns

o

. Cleaning agent parameters to be evaluated

=

. Preferable materials that are normally used in
the process

N

. Detergents available (as a general guide,
minimal use of detergents recommended
unless absolutely required)

w

Solubility properties

=

Environmental considerations

©r

Health and safety considerations

o

. Cleaning techniques to be evaluated
1. Manual cleaning

CIP (Clean-in-place)

COP (Clean-out-of-place)
Semi-automatic procedures
Automatic procedures

Time considerations

N oo a & WD

Number of cleaning cycles
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3.2 The procedure of cleaning machines

Repeatedly we discussed in this Module on

the need for cleaning equipment, utensils and
production rooms. Primarily, this is carried out in
order to prevent malfunctions and contamination.

There certain procedures for equipment cleaning
and maintenance. Some of them, which you will
come across at the manufacturing facilities, are:

1. Assignment of responsibility for cleaning and
maintaining equipment

2. Maintenance and cleaning schedules, including
sanitising schedules

3. Adescription of sufficient details of the
methods, equipment and materials used in
cleaning and maintenance of operations,
and the methods of disassembling and
reassembling equipment as necessary to
assure proper cleaning and maintenance.

4. Removal of previous batch identification

5. Protection of clean equipment from
contamination prior to use

6. Inspection of equipment for cleanliness
immediately before use.

You will be given demonstrations

and practical sessions on cleaning

and sanitising production rooms and
equipment with specific SOPs in this regard.
Also, remember that you will be actually carrying
out these operations (cleaning/sanitation)
during specific modules such as dispensing raw
materials, granulation/drying, and tableting or
encapsulation.

The first step in the process of cleaning
equipment is to identify the cleaning requirement
of the machine. A piece of equipment or system
will have one process for cleaning, however this
will depend on the products being produced and
whether the clean-up occurs between batches
of the same product (as in a large campaign) or
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between batches of different products. When the
cleaning process is used only between batches

of the same product (or different lots of the same
intermediate in a bulk process) the firm need only
meet a criteria of, "visibly clean” for the equipment.
Such between- batch- cleaning processes do not
require validation.

3.3 Equipment design

Ideally, equipment and machineries used in the
production process of pharmaceuticals should have
a Clean-in-Place (CIP) system in them. When such
a system is in place, the operator of the system
should be adequately trained to clean such systems.
The cleaning process for such machines should be
in writing and validated regularly. In larger system
where employees form large transfer lines, the
flowchart of the assembly system must be analysed
to identify critical checking points in the system and
explicit written instructions should be provided on
cleaning and validating the critical points.

Clean-in-place (CIP) is a method of
cleaning the interior surfaces of pipes,
vessels, process equipment, filters and
associated fittings, without disassembly.

Whether or not CIP systems are used for cleaning

of processing equipment, microbiological aspects

of equipment cleaning should be considered. This
consists largely of preventive measures rather than
removal of contamination once it has occurred.
There should be some evidence that routine cleaning
and storage of equipment does not allow microbial
proliferation.

Subsequent to the cleaning process, equipment
may be subjected to sterilization or sanitization
procedures where such equipment is used for sterile
processing, or for non-sterile processing where the
products may support microbial growth. While such
sterilization or sanitization procedures are beyond
the scope of theselearning materials, it is important
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to note that control of the bio-burden through
adequate cleaning and storage of equipment is
important to ensure that subsequent sterilization
or sanitization procedures achieve the necessary
assurance of sterility.

3.3.1 Sampling of cleaning

There are two general types of sampling that have
been found acceptable. The most desirable is

the direct method of sampling the surface of the
equipment. Another method is the use of rinse
solutions.

What is sampling?

Sampling may be defined as the process of
removing appropriate number of items from a
population in order to make interferences to the
entire population.

a. Direct surface sampling - Determine the type
of sampling material used and its impact on
the test data since the sampling material may
interfere with the test. For example, the adhesive
used in swabs has been found to interfere with
the analysis of samples. Therefore, early in the
validation program, it is important to assure
that the sampling medium and solvent (used for
extraction from the medium) are satisfactory and
can be readily used.

Advantages of direct sampling are that areas
hardest to clean and which are reasonably
accessible can be evaluated, leading to
establishing a level of contamination or residue
per given surface area. Additionally, residues that
are "dried out” or are insoluble can be sampled by
physical removal.

b. Rinse samples - Two advantages of using rinse
samples are that a larger surface area may be
sampled and inaccessible systems or ones
that cannot be routinely disassembled can be
sampled and evaluated.
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A disadvantage of rinse samples is that the
residue or contaminant may not be soluble or may
be physically sealed in the equipment.

Limits should be set for acceptance level of residue
on equipment. Although there is no basic standards
set by any authority because of the wide variety

of equipment being used for bulk pharmaceutical
production and finished goods, the firm should have
a rationale for such acceptance standards.
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! Learning outcomes
Q> .
.I‘ You will:

1. Demonstrate procedures of cleaning clean rooms
and production areas

2. Apply cGMP guidelines for cleaning clean rooms
and production areas

4.1 Introduction

Pharmaceutical manufacturing takes place within a
series of specially controlled environments, known
as cleanrooms. A cleanroom is a room in which the
concentration of airborne particles is controlled to
specified limits.

On the one hand, a cleanroom or clean zone for
production is simply an area that is clean in terms

of both particle counts and microbial counts. In
addition, regulatory requirements for cleanrooms are
detailed by EU GMP or the FDA guidelines.

The purpose of cleaning and disinfection is to
achieve appropriate microbiological cleanliness
levels for cleanroom for a suitable period of time.
One important step towards achieving microbial
control within a cleanroom is the use of defined
cleaning techniques, together with the application of
detergents and disinfectants.

The detergents and disinfectants used in
pharmaceutical grade cleanrooms need to be of a
high quality and effective at killing micro-organisms.
Both correct product selection and cleaning
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Cleaning of
Production Rooms

Sources of contamination

This is a partial list of some of the commonly
known contaminants that can cause problems
in some production room environments. Many
of these contaminants are generated from five
basic sources. The facilities, people, tools,
fluids and the product being manufactured
can all contribute to contamination. Review
this list to gain a better understanding of
where contamination originates.

Facilities
Walls, floors and ceilings; paint and coatings;

construction materials; air conditioning debris;
room air and vapors; and, spills and leaks.

People

Skin flakes and oil; cosmetics and perfume;
spittle; clothing debris; and, hair.

Tool or equipment-generated

Friction and wear particles; lubricants and
emissions; vibrations; and, brooms, mops and
duster

Fluids

Particulates floating in air; bacteria, organics
and moisture; floor finishes or coatings; and
cleaning chemicals; and, deionized water

Products generated

Packaging debris; powder/granule participles;

and leftovers of tablets or capsules etc.
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techniques are important, particularly in relation to
some of the newer cleanroom technologies.

4.2 Cleaning agent selection

The types of detergents and disinfectants

used represent an important decision for the
pharmaceutical manufacturer. There are various
different types of disinfectant with different
spectrums of activity and modes of action.

Pharmaceutical manufacturers are expected to
use at least two disinfectants of different modes
of activity in order to conform to current Good
Manufacturing Practices. The use of a sporacidal
disinfectant is recommended for sterile areas on an
occasional basis, even where such a disinfectant
does not form part of the standard set. When
selecting disinfectants, it is prudent to opt for
manufacturers who offer a range of disinfectants
of different modes of activity (which target and kill
microbial cells in different ways).

For a disinfectant to work effectively, “soil" (such

as grease and dust particles) must be removed

first using a suitable cleanroom grade detergent.
Detergents are typically either sterile, neutral
solutions or have added cleaning chemicals, such as
premium sterile non-ionic surfactants.

When selecting a detergent a check should be
made to determine that it is compatible with the
disinfectant because some detergents, where there
are residues, can neutralise the active ingredient

in certain disinfectants. This can be overcome
where detergents are purchased from the same
manufacturer as the disinfectant.

4.3 Cleaning techniques for cleanroom

The cleaning technique used for cleanrooms
should be defined and standardised. In most cases,
cleaning of Cleanroom is applied with the three
types of cleaning we have already discussed in Unit
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2.4 (Full Clean, Wet Clean and Dry Clean Methods).
However, in this subsection, let us review in brief,
some of the cleaning techniques to be employed by
the Cleanroom Operators.

General cleaning of the cleanroom can be
demonstrated through the following steps:

Sweeping away dust and debris (if applicable).

Applying a detergent solution through wiping or
mopping.
Ensuring that the detergent has dried.

Applying a disinfectant solution through wiping
or mopping.

Keeping the surface wet until the contact time
has elapsed.

Removing disinfectant residue through wiping
or mopping with water for injections

This relates partly to the techniques used and
partly to the quality of the cleaning materials. With
the techniques for the cleaning and disinfection

of cleanroom floors, either the “two-bucket" or

the "three-bucket” technique is recommended.
Both of these techniques involve using a bucket of
disinfectant and a bucket of water.

In the "two-bucket” technique there is a "wringer”
(for the mop) over the bucket of water. In the “three-
bucket” technique there is a third bucket, empty
except for having a wringer mounted over it. To
illustrate this, the three-bucket technique involves:

1. Dipping the mop in disinfectant

2. Mopping the floor
3. Dipping the mop in the bucket of water

4. Rinsing the excess water off the mop head into
the third (empty) bucket

5. Dipping the mop in disinfectant

6. Repeating
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4.4 Deeper cleaning

Sometimes a major decontamination exercise

is required for a cleanroom (such as following

an HEPA filter failure or following maintenance
work). There are different techniques used to
decontaminate cleanrooms. Traditionally this has
involved either manual cleaning or disinfection

by operators using mops and buckets, or, in more
recent years, decontamination with fumigation

units and chemicals such as hydrogen peroxide or
peracetic acid (noting appropriate health and safety
regulations). For this method, gas generators can be
placed in cleanrooms at known locations. This takes
some time and effort in mapping the cleanroom
(which additionally requires some form of validation
using chemical and biological indicators).

To aid such techniques commercial bucket and
trolley systems are available. For aseptic filling areas
it is important that these are manufactured from a
material that can be autoclaved, such as stainless
steel. In terms of the materials used for cleaning,
appropriate mops and wipes should be used. Wipes
should be sterile and be low particle shedding.
When using wipes for surfaces, the detergent or
disinfectant should ideally be sprayed onto the
surface rather than the wipe and left for the required
contact time before wiping is undertaken.

The design of the mop is a further consideration and
must be easy for the cleanroom operator to use and
allow for a uniform application of the disinfectant
solution.

4.5 Cleaning procedure of production
rooms

Some of the procedures for cleaning of equipment
and production rooms will be in the following
sequence:

| Cleaning Frequency

1. Cleaning activities are performed before initiating
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a manufacturing cycle and following the
completion of a manufactured batch of product.

2. Where production areas are not in use for
extended periods, cleaning steps must be
performed at least every sixty (60) days.

3. Rooms used in equipment cleaning operations
are to be cleaned biweekly (every two weeks) or
more often as activity/use dictates.

4. Any storage rooms or office areas that are
located within a production area must also be
cleaned weekly. Floors must be vacuumed or
swept and mopped. Surfaces, table tops, cabinet
tops etc. must be wiped with Simple Green (3 oz.
/gallon water).

5. Cleaning activities may be performed more
frequently as determined necessary by the
good judgment of operations and production
personnel.

6. If maintenance activities compromise cleaning
the area, supervisor will schedule additional
cleaning as needed.

7. Forms (specific documents/records) will identify
the date of area cleaning activities

Note: Room cleaning logs will be maintained for
individual rooms, and in some cases by area or

& production line, where single activities are
performed in multiple rooms or area.

Il Pre-cleaning Activities, Where Applicable

. Remove all materials (drums, components, etc.)
remaining in the area after the completion of a
manufacturing cycle for proper disposition.

. Remove portable equipment (portable pumps,
frames, etc.) from the area after the completion
of a manufacturing cycle for proper disposition/
cleaning.
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. Remove rubber mats from the area.

«  Sweep or vacuum the floors as appropriate for
the area.

. Where necessary, cover electrical outlets and turn
power switches on production equipment off.

@ Learning activities

1. Research further on cleaning
procedures for Cleanroom

2. Demonstrate cleaning cleanrooms
in real life pharmaceutical setting
(Simulated Exercise)

Test yourself

What are the major factors that need
to be considered while sterilising
cleanrooms in pharmaceutical firms?

48 | UNIT 4 Cleaning of Production Rooms
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Learning outcomes

When you complete this Unit, you will:

1. Understand the importance of maintaining of
records of cleaning and validation.

2. Apply cGMP procedures of cleaning process.

5.1 Introduction

The regulatory authorities expect firms to have
written procedures (SOP's) detailing the cleaning
processes used for various pieces of equipment.

If firms have one cleaning process for cleaning
between different batches of the same product

and use a different process for cleaning between
product changes, they expect the written procedures
to address these different scenarios. Similarly, if
firms have one process for removing water soluble
residues and another process for non-water soluble
residues, the written procedure should address both
scenarios and make it clear when a given procedure
is to be followed.

5.2 Written cleaning process

Depending upon the complexity of the system and
cleaning process and the ability and training of
operators, the amount of documentation necessary
for executing various cleaning steps or procedures
will vary.

When more complex cleaning procedures are
required, it is important to document the critical
cleaning steps (for example certain bulk drug

Documentation of the
50 | UNITS Cleaning Process

Documentation of the
Cleaning Process

synthesis processes). In this regard, specific
documentation on the equipment itself which
includes information about who cleaned it and when
is valuable. However, for relatively simple cleaning
operations, the mere documentation that the overall
cleaning process was performed might be sufficient.

Other factors such as history of cleaning, residue
levels found after cleaning, and variability of

test results may also dictate the amount of
documentation required. For example, when variable
residue levels are detected following cleaning,
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particularly for a process that is believed to be
acceptable, one must establish the effectiveness of
the process and operator performance. Appropriate
evaluations must be made and when operator
performance is deemed a problem, more extensive
documentation (guidance) and training may be
required.

5.3 Cleaning records

c¢GMP guidelines demand that a written record of
major equipment cleaning, maintenance (except
routine maintenance such as lubrication or minor
adjustments) should be include in individual
equipment logs that show the date, time, product,
and lot number of each batch processed.

In case where dedicated equipment is employed, the
records of cleaning, maintenance and use shall be
part of the batch record.

The persons performing and double checking the
cleaning and maintenance should date and sign the
log indicating the work performed. Entries in the log
shall be in chronological order.

Cleaning activities are to be recorded in the
appropriate cleaning log and/or on the applicable
cleaning activity form. Each entry will be initialed
and dated by the individual performing the cleaning
activity.

I B

Equipms has been
58 Lditing or Deleting is ast possible

Fig 5.1 Equipment Cleaning Details (e-version)

A second individual must verify completion of the
cleaning activity by initial and date.

All manufacturing rooms and equipment (except
stainless steel utensils and scoops, spatulas, etc.)
have a cleaning record which documents products
processed in the room/equipment, batch number,
cleaned by and checked by, and date.

JORDAN PHARMACEUTICALS Pvt Ltd.
EQUIPMENT CLEANING RECORD

Equipment No P0000 Equipment Type XYS
Cleaning SOP Ref 000000 Issue No P0000
Date Cleaned by Previous product Batch No Type of Clean Initial Date

Table 5.2.Equipment Cleaning Record Format

Documentation of the
521 UNITS Cleaning Process
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5.4 Labelling of cleaning agents from the equipment and adhered to the

. . batch manufacturing record.
All cleaning agents and disinfectants

shall be labelled with ‘Not for The details of the previous product should
Pharmaceutical Use' labels. See below: be entered into the relevant clean record
log book and the operator is to ensure that

NOT FOR one quarantine hold label remains on the

equipment prior to removal of equipment

PHARMACEUTICAL fromithe room:
USE

FOR CLEANING ONLY
NOT A PHARMACEUTICAL INGREDIENT

The Production Operator applying the
label should complete all fields on the
label, or insert N/A, if not applicable. No
blank fields shall be left on the label.

Whenever there is equipment failure

and the equipment is removed from a Learning activities
rocessing room intentionally (unless . .

P , g v , Demonstration on filling up

being transferred from one processing

, , of cleaning and sanitization
room to another for continuation of

. . records.
processing), the operator must inspect
the equipment and remove any granules/ Exposure to the reporting
tablets/capsules and place them into an procedure related to cleaning.
appropriate form of holding container/
bucket/drum.
If out of specification or contaminated Test yourself

product is found then it should be placed Explain the process in cleaning

into a controlled waste bucket and the andleanitizationt

existing clean label should be removed

54 | UNIT5 Documentation of the
Cleaning Process
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