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In Modules 101, cGMP, we outlined various quality
management and controls systems to ensure
highest quality, safety and effectiveness of finished
products including tablets, capsules and other solid
dosage forms. Quality assurance through in-process
control system guarantees that a consumer can
purchase a product with confidence and be satisfied
with its use. In manufacturing pharmaceutical
products this is ensured through various quality
control processes integrated within the current Good
Manufacturing Practices.

The module has

3 UNITS

Unit 1
The Application
of In-Process
Controls (IPCs)

10 | Overview of the Module

Overview of
the Module

This Module, In-Process Controls (IPC) continues to
discuss on various in process control and sampling
systems integrated within the manufacturing

of pharmaceuticals which ensure quality and
conformity to the pre-defined standards.

This module has 3 Units dealing with in process
controls and sampling within the pharmaceutical
production and control processes.

These Units, when completed, will provide you with
the necessary competencies to apply theoretical
and practical concepts on In-Process Control

and sampling procedures and their application

in production processes, and document and
demonstrate these IPCs in the industry.

Learning outcomes
When you complete the Module, you will have the
following specific competencies:

1. Understand the importance of the in-process
control in each step of the production process.

2. Apply the skills of sampling required for in-
process control.

3. Implement in-process control testing on different
reactions.

4. Document accurately results and processes of
IPCTs




Adilio Al A8 deyasll duadl ois JoSaus
delin youn cilicelf 33y due ) aula )l dolail calisg
2o ddilially bagdl raund illy di¥arall Slpasiwll

Lo 534 puslalf

2 il Slasg I o dugyastl ddd eds oS5
ol oldoe o obipell iy Al 4,08,
ale, ]l wildoe I ddloXly

G Lo SLLaSIL Basgdl oda agyinw
Slglyaly Al B8N e dilaslly duydaill gualall
ooty il cililoc o (gilardasy clivall is]
cicliall 6 dvidl ol Las ¥l ais Juids

TR 34 [ U
LS clat oS dagll 0ia JloSiwl sic
T Basd
US o Al L8 Aol @gd  -)
glo¥ ddec o Bglas
Aol wlivell 35 whlgoe ks -7
sdindl dgls,
P ddh syl wl)las) iass =¥
aaled g
dindl 50 clilacy il guigs "4

LdBay

AT sl pianll lale ) ) depasll duadl 9
el plound Bagd! Jang 8)la] @das caliso Liswing

Le duilgill cilsaioll adle allg Aoy dagdf oo soiauo
ddall du¥arall JIS&XIg ¥ Sllg g0l ,8%1 el
Tt Al A4L8,01 dloc PN (10 B9 lauds of +5y5 ¥
caalasuial aie puylly gl gl b ade 423l cllgall
oo du¥arall Slpastulldelin b dl ples @i
luwle raus doosdl dalid dagd) didlyo wllace JMs
A Band giasll

i ] 030 (49535
il g (0 sy a
PYPYESA (AT ]
FRTT)

S ) Lgdal e ale 5505 | 17



Credit value

The credit value of this module is 4 credits which
equals to 85 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
successful complete all the learning and assessment
activities as evidence that you actually master 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 (30%) and demonstration
or practicals (40%), which will be carried forward for
the purpose of certification.

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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The application of
In-Process Controls (IPCs)

4 Learning outcomes
>
“I“ You will:

1. Understand the importance of in-process control
in the manufacturing of drugs.

2. Understand the different parameters to be tested
for in-process controls.

3. Apply different tests for each stage of production
of formulation.

1.1 Introduction

In this unit, we discuss the meaning and significance
of various tests carried out during manufacturing
stages as part of process controls in order to ensure
quality and safety of the final products. Firstly, we
discuss what In-Process Control (IPC) checks are,
and their importance, and the Unit also talks about
various IPCs conducted on both intermediate and
finished products.

1.2 What is In-Process Control (IPC)?

IPCrefers to the checks performed during the
production activity (it can be manufacturing or
packaging) in order to monitor and if necessary

to adjust the process and/or to ensure that the
intermediate or finished products conform to their
specifications. In other words, the function of in-
process controls is continuous quality monitoring
and - if necessary - adaptation of the manufacturing
process in order to comply with the predetermined

14 | UNIT1 Theapplication of
in-process controls (ipcs)

specifications as provided in the master formula
record or batch production record.

In-Process Controls (IPC) are checks that are carried
out before the manufacturing process is completed.
During manufacturing and packaging a lot of data
are recorded which represent control factors of

the manufacturing process. These data may be
process parameters (e.g. outlet air temperature of a
fluid bed dryer) or product attributes (e.g. hardness
of tablet cores). The results of the measurements
may indicate that a corrective action is required to
maintain the process and the product within the
specified ranges.

In-process control Tests may be performed

at regular intervals during a process step (e.g.
tabletting, encapsulation, blistering) or at the end of
a process step (e.g. granulation, blending).

The objectives of in-process control are both quality
control and process control. Before any processing
begins, a check should be made that the equipment
and work station are clear of previous products,
documents, or materials not required for the planned
process, and that the equipment is clean and
suitable for use. This check should be recorded.

All tests should follow the instructions given in the
relevant written test procedure for each material

or product. The result should be checked by the
supervisor before the material or product is released
or rejected.
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Box 1.1 USFDA 211.110 Sampling and testing of in
process materials and drug products

(a) To assure batch uniformity and integrity of drug
products, written procedures shall be established
and followed that describe the in-process controls,
and tests, or examinations to be conducted on
appropriate samples of in-process materials of each
batch.

Such control procedures shall be established

to monitor the output and to validate the
performance of those manufacturing processes
that may be responsible for causing variability in the
characteristics of in-process material and the drug
product. Such control procedures shall include, but
are not limited to, the following, where appropriate:

(1) Tablet or capsule weight variation;

(2) Disintegration time;

(3) Adequacy of mixing to assure uniformityand
homogeneity;

(4) Dissolution time and rate;

In-process controls include the following:

. measured values obtained from process
equipment, e.g. temperatures

. measured values obtained by persons, e.g. times

. product attributes, e.qg. weight, hardness, friability

. measured values obtained from the room
environment, e.g. particle counts

. tests following completion of intermediate
products

16 | UNIT1 Theapplication of
in-process controls (ipcs)

(5) Clarity, completeness, or pH of solutions.
(6) Bio-burden testing.

(b) Valid in-process specifications for such
characteristics shall be consistent with drug product
final specifications and shall be derived from
previous acceptable process average and process
variability estimates where possible and determined
by the application of suitable statistical procedures
where appropriate. Examination and testing of
samples shall assure that the drug product and in-
process material conform to specifications.

(c) In-process materials shall be tested for identity,
strength, quality, and purity as appropriate,

and approved or rejected by the quality control

unit, during the production process, e.g., at
commencement or completion of significant phases
or after storage for long periods.

(d) Rejected in-process materials shall be identified
and controlled under a quarantine system designed
to prevent their use in manufacturing or processing
operations for which they are unsuitable.

Fig 1.1 In-process control through visual inspection
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8

Examples of In-Process Controls include:

Temperature
time
pressure visible impurity
weight

colour
hardness

disintegration time completeness

particle size , .

loss on drying integrity
viscosity fractional part
osmolarity

pH

IPC assumes that it is an integral part of Quality
Management (QM), Quality Control (QC) and Quality
Assurance (QA) in Module 101. You should be
familiar with the conceptsof QM, QC and QA in

order to understand this module on IPC.

1.3 Why In-Process Controls?

So why should you carry out in-process controls?
You should know that IPCs may be performed in
regular intervals during a process step (e.g. tableting,
encapsulation) or at the end of a process step (e.g.
granulation, blending).

The primary objective of IPC is to monitor all the
features of a product that may affect its quality and
to prevent errors during processing.

The objectives of IPCs, as discussed
already,aretherefore, both quality control and
process control. Let us now revisit these points for
better understanding of the significance of IPCs.

UNIT 1 The application of
in-process controls (ipcs)

18 |

1.3.1Quality Control

This function is performed by documenting
production parameters. In a broader sense, this
includes the following in-process controls:

. measured values obtained from process
equipment, e.g. temperatures.

. Mmeasured values obtained by persons, e.g. times.
. product attributes, e.g. weight, hardness, friability.

. Mmeasured values obtained from the room.
environment, e.g. particle counts.

. tests following completion of intermediate
products.

The classic interpretation
of the term in-process
control includes the
recording of measured
values by members of
the in-process control
group (operators and

QC department). The
documented in-process

data are therefore
Fig 1.2 In-plant temperature control .
¢ P P evaluated by quality

control.

1.3.2 Process Control

During manufacturing and packaging a lot of data
are recorded which represent process control factors
of the manufacturing process. These data may be
process parameters (e.g. outlet air temperature of a
fluid bed dryer) or product attributes (e.g. hardness
of tablet cores). The results of the measurements
may indicate that a corrective action is required to
maintain the process and the product within the
specified ranges.

The IPCs for solid dosage forms include:
a) determining the drug content of the formulation

b) checking the weight variation for tablets and
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capsules at predetermined intervals during
manufacturing

¢) checking the disintegration and/or dissolution
time, hardness, and friability of the tablets at
least during the beginning, middle, and end of
production or at prescribed intervals during
manufacturing

d) testing soluble tablets for compliance with
solution time requirements

e) examining products by line inspection or other
equally suitable means and removing the
defective units prior to packaging.

In brief, as part of the production team, you have
a direct responsibility to ensure the overall quality
of the products, In this case, solid dosage forms
such as Tablets and Capsules, through production

control measures, which are in-process controls, in
partnership with the quality assurance and control
units. You will be learning in detail, various IPC tests
briefly discussed above, in Unit 3.6.
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1.3.3 Organisation and responsibility of IPCs

Usually, the IPCsare carried out by production
personnel. This is favourable for organisational and
timely reasons, e.g. in a multi-shift operation. The
Head of Production is responsible for carrying out
the controls in every case through his production
personnel or operators. He or she must ensure that
the controls are used as a means of controlling

processes in accordance with the instructions,
and that the results are taken into account.On the
basis of organizational instructions and process
descriptions, quality control personnel may also
carry out the necessary tasks.

The responsibilities and tasks for in-process
control must be clearly laid down in organisational
instructions.

Task

Responsibility

Definition of tests

Head of Production

Compilation and approval fo the test procedures

Head of Quality Control and Head of Production

Taking Samples (mechanical/manual)

Production personnel, Quality Control Depart (assigned as
IPC personnel)

Monitors

Transportation of the samples to the test laboratory

Performing Tests

Process Control Information channels

Approval of Equipment

Head of Production/QC IPC Personnel

Measures in the event of deviations

Head of Production/QC

Evaluation of IPC results

Quality Control/Assurance/Head of Production

20 | UNIT1 Theapplication of
in-process controls (ipcs)
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1.4 Different Types of IPC Tests on Pharmaceutical
Products

There are many IPCs carried out on Tablets and
Capsules, Injectables and Liquids. However, during
this course, you will only be concerned with the

IPCs related to Tablets and Capsules. Yet, you are
encouraged to be informed of the various IPCs in the
industry while demonstrating your competencies in
IPCs for tablets and capsules.

Different types of in-process tests on various
pharmaceutical products some of which will be
further explained in Unit 3 are listed below:

8

“In-process controls may be carried out
within the production area provided they
do not carry any risk for the production.”
(3.17 EU-GMP-Guide, see chapter C.4).

IPC Tests for Tablets

1. Physical appearance and colour
Moisture contents of granules
Tablet weight

Hardness test

Tablet disintegration

o o~ W N

Tablet friability

IPC Tests for Semi-Solids

1. Drug contents determination
Assay of active ingredients
Uniformity and homogeneity test
Viscosity and specific gravity test

Filling test

o o~ W N

Leakage test

22 | UNIT1 Theapplication of
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IPC Tests for Syrups and suspensions
1. pH

2. Weight per ml

3. Particle size
4

. Appearance and colour

IPC Tests for Injectables
1. pH

2. Pyrogen test

3. Leakage test
4

. Checkup of particulate matters

1.5 Checklist of IPCs for tablets and
capsules

A Checklist of various in-process control checks to
be carried out is given below.

A. During the IPC following needs to be checked:

. Verification of the status labels on the area,
equipment and process containers.

. Online stage wise review of the batch record
(Online review).

. Cleanliness of the area, equipment and line
clearance.

. Confirming material correctness, arrival receipt
number, quantity and vendor against the batch
record.

. Product attributes like physical appearance/
colour, weight variation, average weight,
hardness, thickness and friability.

. Monitoring environmental conditions.
Weight of the blend and other intermediates.

. Checking the appearance tablet during
compression and coating

» Solution preparation.
« Film formation and integrity.

« Ensure machine setting parameters match with
batch records.
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. Yield verification of various stages of production

Sampling

B. In Process Checks during Manufacturing

. Ensure correct materials are brought in for
manufacturing activity

. Check sieve integrity

. Ensure manufacturing is carried out as per the
instruction given in the BMR

. Ensure operators are wearing hand gloves and
nose mask during all stages of manufacturing

. Verify the records for online entries
. Environmental Monitoring

. Check & verify equipment parameters like
temperature, drying time etc.

. Checking process parameters like appearance,
average weight, group weight, hardness, friability,
etc.

. Yield verification.
. Checking the weights of in process materials

. Checking labelling status of the quarantine
materials

. Ensure doors are closed during processing

C. In-Process Checks during Packing

. Ensure name, strength, volume and quantity is
correct

. Check the status labels on equipment, area and
in process container

. Over printing quality

. Batch coding details on primary and secondary
pack (Batch no, manufacturing and expiry dates
etc.)

. Text matter on the printed foil and carton
. Verification forming and sealing temperature

. Ensure blisters are free from knurling defects.

24 | UNIT1 Theapplication of
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Fig 1. Knurling effect

Leak Test
Ensure correct leaflet is used for the product

Verify printed matter on the outer cartons and
shippers

Verify blisters & strips for alignment defects &
empty pockets

Ensure doors are closed during processing
Verify the records for online entries
Environmental Monitoring

Sampling

Learning activities

Look at the illustration on your right
and carry out a discussion on the
following: External Quality Inspection
versus Internal Quality Assurance
through In Process Controls.

Test yourself
1. Define In-Process Controls (IPCs).

2. Contrast in-process control tests
carried out in the process of
manufacturing tablets.
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L 4 Learning outcomes
6')
.I‘ At the end of this module, you will:

1. Understand the significance of sampling in
pharmaceutical in-process control system.

2. Apply sampling techniques.

2.1 Introduction

Sampling is the process of obtaining representative
data or observation from a group - batch, population
or universe. A realistic sampling methodology is
critical in determining not only the feasibility but

the overall success of the drug quality monitoring
program. Representative of materials to be sampled
are drug, substances, raw materials, intermediate
products, finished products before, during and after
manufacturing, and packaging operations.

Controlled manufacturing and packing systems
enable a reasonable quality assurance for most
of the processes today. However, you should be
well aware that the quality level of final dosage
forms largely depends on continuous tests and
inspections. This Unit, therefore, focuses primarily
on the various tests and sampling processes for
quality control for the dosage form

You should be aware that the sampling in
pharmaceutical manufacturing is carried out by the
Quality Control (QC) department. It is the primary
responsibility of QC for ensuring that the sample
plans are developed, implemented and results

In process sampling in
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In process sampling in
pharmaceutical industry

Samples are the small units that provide
the experimental observations, such as
tablet sampled for strength and defects.

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

codified. In order to do this, the QC department
should be empowered to collect samples at any
time of the manufacturing process, which is the
responsibility of the production department including
the production machine operators.

The most common and distinct methods of sampling
in the industry are single and double sampling
methods. In single sampling, only the specific sample
is inspected before a decision is reached regarding
the disposing of the batch and the acceptance
criterion is expresses as an acceptance number.

In double sampling, a second sample for inspection
is permitted if the first test fails, and two acceptance
numbers are used- the first applying to the observed
number of defectives for the first and second
samples combined.
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2.2 Purpose of sampling

Sampling may be required for different purposes,
such as pre-qualification, acceptance of
consignments, batch release testing,in-process
control, special controls, inspection for customs
clearance,deterioration or adulteration, or for
obtaining a retention sample.

The tests to be applied to the sample may include:
. verifying the identity;

. performing complete pharmacopoeial or
analogous testing; and,

. performing special or specific tests

2.3 Sampling process

The World Health Organisation (WHOQ) guidelines
are very beneficial to explain elaborately on the
sampling process. For the sampling of products,
the responsible person should have at his or her
disposal all the tools needed to open the containers
(e.g. packages, barrels and others). Tools may
include knives, pliers, saws, hammers, wrenches,
implements to remove dust (preferably a vacuum
cleaner), and material to reclose the packages (such
as sealing tape), as well as self-adhesive labels

In process sampling in
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to indicate that some of the contents have been
removed from a package or container.

Containers due to be sampled should be cleaned
prior to sampling if necessary. The use of glass
should be avoided. A suitable inert rod can be used
for highly viscous liquid, and spatulas or scoops are
needed for powdered and granular solids.

The tools for sampling non-uniform materials are
more complicated and more difficult to clean. For
example, a sampling tube with a shutter at the lower
end may be used to sample liquids in drums or other
large containers and a slotted tube with a pointed
end may be used to sample solids. It is important to
follow the manufacturer's instructions for the use of
sampling devices.

All sampling tools and implements should be made
of inert materials and kept scrupulously clean. After
use or before reuse, they should be thoroughly
washed, rinsed with water or suitable solvent, and
dried. They should be stored in clean conditions.
Adequate washing facilities should be provided in, or
in close proximity to, the sampling area, otherwise
samplers will need to bring separate clean sets

of implements for sampling each product. The
cleaning procedure used for all sampling tools and
implements should be documented and recorded.
The adequacy of the cleaning procedure for the
material from which the sampling tool is made
should be demonstrated. The use of disposable
sampling materials has distinct advantages.

Samples can be differentiated according to their
representativeness. Non-representative random
samples that intentionally provide a snap-shot of the
manufacturing process are used for the purposes of
process control.

When defining the amount to be sampled, statistical
criteria should be considered and justified, for
example:
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. Component variability

. Confidence levels

« Degree of precision

. Quantity needed for analysis

. Reserve amount needed

2.4 Contents of a sampling procedure

a. State type of sample container to be used

b. Describe collection technique
. Prevent contamination of product being
samples
. Prevent contamination of sample taken

. Aseptic technique if required
c. Specify sampling utensils

. Define type and requirements (clean, sterile
and pyrogen free)

d. Justify any use of composite sample

e. Describe method for obtaining representative
samples

f. Describe scheme for identifying samples
. Name of items
« Lot number
. Date taken
. Sampler's name

. Other details (as applicable)

2.5 Sampling operations and procedures

There should be a written procedure describing the
sampling operation. This should include details of
the health and safety aspects of sampling.

. Ensure that representative samples are taken in
sufficient quantity for testing in accordance with
written specifications.

. Closures and labels should preferably be such
that unauthorized opening can be detected.

In process sampling in
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Samples should never be returned to the bulk.

The sampling process should be appropriately
supervised and documented.

The sampling procedure should be such that
non-uniformity of the material can be detected.

During the sampling procedure, attention
should be paid to any signs of nonconformity
of the material. Signs of non-uniformity
include differences in shape, size or colour of
particles in crystalline, granular or powdered
solid substances; moist crusts on hygroscopic
substances; deposits of solid pharmaceutical
product in liquid or semi-liquid products; and
stratification of liquid products.

Homogeneous portions of the material or bulk
such as those mentioned above should be
sampled and tested separately from the rest of
the material that has a normal appearance.

Pooling of the samples from the different
portions should be avoided, because this can
maskcontamination, low potency or other quality
problems.

Labelling of samples should provide appropriate
details, including the batch number and, if known,
the container number from which the sample
was taken, the amount taken and for what
purpose.

Labels should be applied at the time of sampling.

The container used to store the sample should
also be properly labelled with appropriate details
such as:

. the name of the sampled materials

. the batch or lot number

. the number of the container form which the
sample has been taken

» the number of the sample

. the signature of the person who took the
sample

. the date of sampling
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UNIT OPERATION: Tablet compressing, lot #
TEST: Content Uniformity (SOP # XX-XXX)
SAMPLE: 10 Tables each from beginning, middle, and end of batch

ple #1 by Date
Sample #2 by Date
Sample #3 by Date

TEST RESULTS (Circle P -- Pass or F -- Fail)
Sample #1 Sample #2 Sample #3

. PIF _ PIF PIF
- PIF - PIF - PIF
_ PIF E PIF _ PIF
. PIF . PIF - PIF
— PIF _ PIF — PIF
_ PIF _ PIF _ PIF
- PIF - PIF - PIF
_ PIF _ PIF _ PIF
- PIF . PIF R PIF
- PIF - PIE - PIF
RECORDED BY:

VERIFIED BY:

Fig 2. Sample Test Result Form

. The sampling procedure should also
take account of past experience with the
pharmaceutical product or related material and
with the supplier, and of the number of sampling
units in the consignment.

When a container is sampled outside the control

of the consignee of the product, the following
precautions should be taken. If the tamper proof seal
is broken to obtain a sample, then the consignee of
the product should be informed and the container
resealed with an appropriate tamper-proof seal, and
the consignee of the product informed of its type
and its identification. If a bag has been punctured
to take a sample, then the sampling hole should be
appropriately closed and identified as a sampling
hole made by an authorised sampler.

2.6 Storage and retention of samples

The container used to store a sample should

not interact with the sampled material nor allow
contamination. It should also protect the sample
from light, air and moisture, as required by the
storage directions for the pharmaceutical product
or related material sampled. As a general rule the
container should be sealed and preferably tamper-
evident.

In process sampling in
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Samples of loose materials, whether solid or liquid,
should be placed in one or more clean containers.
Liquid samples should be transported in suitable
bottles closed by screw tops with inert liners that
provide a good vapour-proof (moisture-proof) seal
for the contents.

Suitable screw-top jars may be used for solid or
semi-solid pharmaceutical products. Light-sensitive
materials should be protected by using amber

glass containers or by wrapping colourless glass
containers in foil ordark-coloured paper.

Solid dosage forms such as tablets or granules
should be protected during transit, either by totally
filling the container with the productor by filling any
residual space with a suitable material. All containers
should be sealed and labelled, and all samples
should be packaged adequately and transported in
such a way as to avoid breakage and contamination
during transport.

Samples should be stored in accordance with the
storage conditions as specified for the respective
drug product. Packaging materials similar to those in
which the bulk is supplied should be used for long-
term storage.

e

Learning activities

With additional reading, develop a
sampling plan on IPCT for Tablets and
submit to your Instructor as part of
your internal assessment.

Test yourself
1. What are the reasons for Sampling?

2. Explain the sampling process and
procedures.



1 - sof UNIT OPERATION. Tablet compressing, lot #
( 9borl) o 9"‘“")’ =00 TEST: Content Uniformity (SOP # XX-XXX)

adaef el 4.....19.1 dowlio g.‘.lgi plasaiwl (Se ::tnl:c:;l;ew:ﬂ Lc; Tables each ;:at:: beginning, middle, and end of batch
gy sdadadl and of ddiall du¥aadl claiiall Sample #2 by Date
Slgandl plasiwly sguall dlud! slgll dylos Sa_——— Pate
@ é—'_)-b o Si 59—-'4JJ RAARI( )-.'.-9 ﬁ.plo)." ::LR'ESULTS [Circl;:‘;::zss orF -- Fail::hmm.u
by of dyppaaad dpdasly d6Ladull dialoll wlgrsell — e T e —  wr
~oslll st = R e
Jio dpbiadl d¥apall LAY dilo> S — e T e T o
s Grbs o Lol Lglas ¢l wl,uddl of ol %I — o = e T ni
LgLsts Eill &S, o ¥ Le giilly Lolé dgenll — M — er T er
o wdwlio Bale dud il dsbuwll g o Goyb e o RECORDED BY:
ddy2 a9 dagise whgldly Slgrell gros 039G o VERIFIED BY:
Bo> aules St dedyyedl wlialll plasiwls
315 Lgilds (o ddyplay Lglasy LS JS duy cilivall dipell st milss gig T YAl

Jaidl gl Lgigls g LoyanS i3 b Ailall slyof i5h ol g .
il gl of S¥apall il go ddybudl iyl
Silag sacg yodl Lalya] Sl el LasXiol ALl

il o6 wlie]l

alin byl o)l dygls> o wlive 33T @iy Lasic
S F Lo 13 AL elblas¥1 51 b il
b die le Jpasdld jgiall po b S @i
bk S U «;pl..gglJ-‘ (> 5:Lc!9 G_LZ.U g.EJ.Lo &N—v!
o gl palie £30) @i of e clill yugiall e
oned die 35¥ S b 213 @il 1is dugag god
diaS adyyeig @MU JSGIL divell 35 ad §e)
Jo3a (uleo b o Lgads @ dile

Mﬁ@at@ Ly i ¥y el s 1,1

¥ dhs pedaty @b AudlnXl a¢lyall zo

] gydat Ladg wlivell (s o of o

slg0 plasiwl oy - lgatl Caiall 1ig] Basd
Sl il go pasiias Sl cllal Alle aul sy dives
¥l Jag b opryseill Al

A ala ) wlylasd o ciliell Ol dossaadl dygldl Balo 95 ¥ 2y

Al clibhs eaaty @b @ oy ol 281 Lo o3 ¥lg cilivell slg0 g0 Sleos I Jelanl) ALLS

c st @edtll o g3 S clyyso B ol Liagl g gLl

gl oy clealeid Ladg dsglolly £19-gllg soundl

Aole BaclaSy dlall ofs clivell slgo gl S¥arall

£ 83 wural - MMS@;&W%Q&IQQQ‘I%

‘ C ‘ dlinll glos dlall slell wlive pungs of ety

Sl L) ° w7 :

Selicel a.»i‘ub).g.o 9l s,oLg_uﬂg.b Lo colinell Ji5 comg ddalas oyl oo ALl of
cabiell A5 wlelaly dulec 7yl 0 *

dvdol ddacly dales duwlio alale) b ALLul
Ll ¥le 393 cuyony LiilianS dlols Jjloc go GALEXI

delio b diedl ShLESY o clipell i3] 250500 | 33



In Process Control Tests

(IPCTs)

'. Learning outcomes
“I‘ In this Unit, you will:

. Demonstrate IPC tests on powders including
Loss on Drying and Sieving Methods

2. Explain the relevance of various IPCTs on Tablet
manufacturing

3. Demonstrate IPCTs on Tablets

3.1 Introduction

In Unit 1, we discussed what IPCTs are and their
relevance to overall quality assurance towards
acceptable pharmaceutical products. In Unit 3, we
will discuss further on various IPCTs that are carried
out to monitor the various production processes,
which you will be operationally responsible for.

Some of the in-process tests include moisture
control tests on the dried granulation from the pre-
formulation stage tolPCs on the finished products
(such as weight variation, harness, uniformity etc.)

Let us discuss briefly now on Loss on Drying (LOD).

3.2 Loss on Drying (LOD)

Loss on drying (LOD) can be used to determine
whether or not the granulation solvent has been
removed to sufficient level during the drying
operation (usually less than 2 % moisture).

The method of Loss on Drying is widely applied
within the pharmaceutical production as a practical
IPC procedure. In the pharmaceutical industry, the
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moisture content is considered critical parameter

in determining number of physical-chemical
characteristics. Powder flow, powder compressibility
and chemical stability of the active pharmaceutical
ingredients are some of the critical attributes that
might be affected by moisture.

Moisture content of a sample is determined by
heating a sample to dryness and then calculating
the moisture loss. The calculations used to arrive at
a result are based on weights taken before and after
drying the sample.

The Loss on Drying Test is designed to
measure the amount of water and volatile
matters in a sample when the sample is
dried under specified conditions.

Moisture determination balances provide a primary
method of moisture analysis by using the loss on
drying (LOD) method. A solid (granulation) sample
is placed in the sample pan. The integrated balance
weighs the initial sample. The balance's lid is closed,
start button pressed, and the sample is dried. The
balance periodically weighs the sample (Figure 1).
When the test is completed, the weighing balance
automatically calculates the moisture content of the
initial sample. Depending on the balance, drying can
be set for a fixed time, continuous mode, or to dry
until a gradient of weight loss is achieved.
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The LOD Process steps are illustrated below.

a. Granulation sample placed in the b. Sample pan is placed in the heating
sample pan. chamber and integrated balance.

=1
o o o
Sor poon ..

c. The heating chamber is closed and d. Drying process in progress and the
start button is pressed. balance periodically weighs the
sample.

e. End of drying process. f.  Removal of dried sample.
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3.3 Granulation Particle Size Distribution
Estimation by Analytical Sieving

Distribution of particle size in a powder mix is an
extremely important parameter that can affect
tablets compressibility, hardness, thickness and
content uniformity. This parameter, which can
be done by sieve analysis, should be monitored
throughout the tablets validation process.

Powders of drugs are defined as:

Coarse: All particles pass through no 20 sieve and
not more than 40% through sieve no 60.

Moderately coarse: All particles pass through no 40
and not more than 60% through sieve no 60.

Fine: All particles pass through no 80 sieve and
there is no limit as to greater fineness.

Sieving is one of the oldest methods of classifying
powders and granules by particle size distribution.
Mechanical sieving is most suitable where the
majority of the particles are larger than about 75
um. For smaller particles, the light weight provides
insufficient force during sieving to overcome the
surface forces of cohesion and adhesion that cause
the particles to stick to each other and to the sieve,
and thus cause particles that would be expected
to pass through the sieve to be retained. For such
materials, other means of agitation such as air-jet
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sieving or sonic sifting may be more appropriate.
Nevertheless, sieving can sometimes be used for
some powders or granules having median particle
sizes smaller than 75 pm where the method can be
validated.

Figure 3.2 Woven-Wire Mesh Standard Analytical Sieves

In pharmaceutical terms, sieving is usually the
method of choice for classification of the coarser
grades of single powders or granules. Itis a
particularly attractive method in that powders and
granules are classified only on the basis of particle
size, and in most cases the analysis can be carried
out in the dry state.

Among the limitations of the sieving method are the
need for an appreciable amount of sample (normally
at least 25 g, depending on the density of the powder
or granule, and the diameter of test sieves) and
difficulty in sieving oily or other cohesive powders or
granules that tend to clog the sieve openings. The
method is essentially a two-dimensional estimate of
size because passage through the sieve aperture is
frequently more dependent on maximum width and
thickness than on length.
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Sieving should be carried out under conditions

that do not cause the test sample to gain or lose
moisture. The relative humidity of the environment
in which the sieving is carried out should be
controlled to prevent moisture uptake or loss by the
sample. In the absence of evidence to the contrary,
analytical test sieving is normally carried out at
ambient humidity. Any special conditions that apply
to a particular material should be detailed in the
individual monograph.

3.3.1. Principles of Analytical Sieving

Analytical test sieves are constructed from a woven-
wire mesh (Figure 3.3), which is of simple weave that
is assumed to give nearly square apertures and is

sealed into the base of an open cylindrical container.

The basic analytical method involves stacking the
sieves on top of one another in ascending degrees
of coarseness, and then placing the test powder on
the top sieve. The nest of sieves is subjected to a
standardized period of agitation, and then the weight
of material retained on each sieve is accurately
determined (Figure 3.3). The test gives the weight
percentage of powder in each sieve size range.

a. Placing the test powder on the top sieve.
This sieving process for estimating the particle size
distribution of a single pharmaceutical powder is
generally intended for use where at least 80% of the
particles are larger than 75 pm.

a. The nest of sieves is subjected period of agitation.

Figure 3.3 Steps involved in Particle Size Distribution

a. Stacking the sieves on top of one another. by Sieves Shaking Method
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3.3.2 Sieving methods

3.3.2.1 Mechanical agitation-dry sieving method

1. Tare each test sieve to the nearest 0.1 g.

2. Place an accurately weighed quantity of test
specimen on the top (coarsest) sieve, and replace
the lid.

3. Agitate the nest of sieves for 5 minutes.

4. Then carefully remove each from the nest without
loss of material.

5. Reweigh each sieve, and determine the weight of
material on each sieve.

6. Determine the weight of material in the collecting
pan in a similar manner. Reassemble the nest of
sieves, and agitate for 5 minutes.

7. Remove and weigh each sieve as previously
described. Repeat these steps until the endpoint
criteria are met (Endpoint Determination).

8. Upon completion of the analysis, reconcile the
weights of material. Total losses must not exceed
5% of the weight of the original test specimen.

Repeat the analysis with a fresh specimen, but using
a single sieving time equal to that of thecombined
times used above. Confirm that this sieving

time conforms to the requirements for endpoint
determination. When this endpoint has been
validated for a specific material, then a single fixed
time of sieving may be used for future analyses,
providing the particle sizedistribution falls within
normal variation.

If there is evidence that the particles retained on any
sieve are aggregates rather than single particles, the
use of mechanical dry sieving is unlikely to give good
reproducibility, and a different particle size analysis
method should be used.

Endpoint Determination — The test sieving analysis
is completed when the weight on any of the test
sieves does not change by more than 5% or 0.1 g
(10% in the case of 75 um sieves) of the previous
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weight on that sieve. If less than 5% of the total
specimen weight is present on a given sieve, the
endpoint for that sieve is increased to a weight
change of not more than 20% of the pervious weight
on that sieve.

3.4 Porosity, void, and bulk volume
The characteristics used to describe powders

include porosity, true volume, bulk volume, apparent
density, true density, and bulkiness.

8

Find out the exact technical and literal
meanings of porosity, void, volume and
density.

Porosity is Voidx100

This value should be determined ¢
experimentally by measuring the :
volume occupied by aselected

weight of a powder, V bulk. The

true volume, V of a powder is the

,P 2
space occupied by the powder
exclusive of spaces greater than
the intermolecular space. ‘
Void can be defined as Vbulk-V/ <

V bulk

Therefore, porosity is ((Vbulk-V)/Vbulk)x100

And the bulk volume is true volume + porosity

3.5 Apparent density, True density, and
Bulkiness

The apparent density, Pa, is weight of the sample/ V
bulk

The true density,Pis weight of the sample/ V

The bulkiness, B, is the reciprocal of the apparent
density, B=1/ P,
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3.6 IPC tests for tablets

The control of the tableting process in production is
concerned with the following:

IPC Test Apparatus needed

Weight of tablet Single pan electric balance

Crushing strength Hardness Tester

Tablet thickness & Diameter | Calliper

Disintegration time Disintegration tester

Friability Friabilator

3.6.1 Physical parameters of a
tablet

FG 3.5 Different physical attributes of tablets

The physical features of a tablet are well known from
our experience such as round, oblong or unique in
shape; thick or thin; large or small in diameter; flat

or scored into half, thirds or quadrants; engraved

or imprinted with some identifying symbol or code;
coated or uncoated; coloured or uncoloured; one,
two or three layered.

In addition to the apparent features of tablets, they
must meet other physical parameters and quality
standards. These include criteria for weight, weight
variation, content uniformity, thickness, hardness,
disintegration and dissolution.

These factors must be controlled during the
production (in-process controls) and verified
after the production of each batch to ensure that
established product quality standards are met.
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Now, in the following sections, let us analyse various
in-process tests on tablets carried out during their
manufacturing process.

3.6.2 General appearance

General appearance of a tablet, its visual identify
and overall ‘elegance’, is essential for consumer
acceptance, for control of lot-to-lot uniformity,

and for monitor trouble free manufacturing. The
control of the general
appearance involves
the measure of the a
number of attributes
such as a tablets' size,
shape, colour, presence
of absence of an odour,
taste, surface texture,
physical flaws and
consistency, legibility
of any identifying
marks.

Fig 3.6 Test Tablets-16-25 mm

3.6.3 Tablet Weight

The quantity of the fill in the die of a tablet press
determines the weight of the tablet. The volume of
the fill is adjusted with the first few tablets to yield
the desired weight and content.

For example, if a tablet
is to contain 20 mg of

a drug substance and

if 100,000 tablets are to
be manufactured, 2000
gm of drug is included
in the formula. After the
addition of excipients
the formulation may
weigh 20 kg, which
means that each tablet
will be weighing 200 mg
for 20 mg of drug. Thus,
the depth of the fill must
be adjusted to hold a

Fig 3.7 Automatic measuring
equipment- weight, thickness
and hardness
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volume of formulation weighing 200 mg. During
production, sample tablets are taken out periodically
for visual inspection and automated physical
measurement.

Procedure for Weight variation Test

The following is the procedure for the weight
variation test:

1. Weigh 20 tablet selected at random, each one
individually X1, X2, X3... X20.

2. Determine the average weight. X= (X1+X2
+X3+..+ X20)/20. Not more than 2 of the
individual weights deviate from the average
weight (x) by more than the % deviation given

below & none deviates by more than twice that %.

The following are the limits for weight variation:

. Weight of tablet 80 mg or less then %deviation=
+10%

. Weight of tablet >80- <250 mg then % deviation =
7.5

. Weight of tablet 250 mg or more then % deviation
=+5%

Upper limit = average weight + (average weight * %

error)

Lower limit = average weight - (average weight * %
error)

3.6.4 Tablet thickness

The thickness of a tablet is determined by the
diameter of the die, the amount of fill permitted in
the die, the compaction characteristics of the fill
material and the force or
pressure applied during
compression.

To produce tablets of
uniform thickness during
and between batch
production for the same
formulation, care must be

Fig 3.8 Tablet Thickness Tester
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exercised to employ the same factors of fill, die and
pressure. The degree of pressure affects not only the
thickness but also the hardness of the tablet.

3.6.5 Tablet Hardness

! W wge
1 a AD§ m ;‘p;m
y
e ____aau—
] =
T
T
e

Fig 3.9 Digital portable tablet hardness tester

Tablets require a certain amount of strength or
hardness and resistance to friability, to withstand
mechanical shocks of handling in manufacture,
packaging, and shipping. It is fairly common for a
tablet press to exert as little as 3,000 Ib and as much
as 40,000 Ib of force in production of tablets.

Generally, greater the pressure applied, the harder
the tablet although the characteristics of the
granulation also has a bearing on it. In general the
hardness of the tablet should be sufficient to resist
breaking during normal handling and yet soft enough
to disintegrate after swallowing.

Why do we measure hardness?

. Todetermine the need for pressure adjustments
on the tableting machine.

. Hardness can affect the disintegration.

. Soif the tablet is too hard, it may not disintegrate
in the required period of time.

. Andif the tablet is too soft, it will not withstand
the handling during subsequent processing such
as coating or packaging.

3.6.6 Friability

Friability is a property that is related to the strength
of the tablet. An instrument called Roche friabilator
is used to evaluate the ability of the tablet to
withstand abrasion in packaging, handling, and
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Fig 3.11 Roche Friabilator

shipping. It is the tendency of tablets to powder,
chip, or fragment and this can affect the elegance
appearance, consumer acceptance of the tablet,
and also add to tablet's weight variation or content
uniformity problems.

Friability of a tablet can bedetermined in laboratory
by Roche friabilator. This consists of a plastic
chamber that revolves at 25 rpm, dropping

the tablets through a distance of six inches in

the friabilator, which is then operated for 100
revolutions. The tablets are reweighed. Compress
tablet that lose less than 0.5 to 1.0 % of the Tablet
weigh are consider acceptable.

Procedure for Friability Test

1. Weigh 20 tablets together = W1
2. Put these tablets in the friabilator and adjust the
instrument at 100 rpm (i.e. = 25 rpm for 4 min)

3. Weigh the 20 tablets (only the intact ones) = W2
Friability (% loss) = W1 - W2/100 It must be less
than or equal to1 % but if more we do not reject
the tablets as this test is non-official.

4. Perform this test using 20 tablets that were used
first in the weight variation test.

48 | UNIT 3 InProcess Control Tests (IPCTs)

3.6.7 Disintegration Test

The medical agent in a tablet to become fully
available for absorption, the tablet must disintegrate
and discharge the drug to the body fluids for
dissolution. All tablets must pass the required test of
disintegration which is carried out in-vitro through
the help of special apparatus.

Fig 3.10 Tablet Disintegration
Testing Apparatus

Disintegration test is an official test. It is the time
required for the tablet to break into particles. The
disintegration test is a measure only of the time
required under a given set of conditions for a
group of tablets to disintegrate into particles. It is
performed to identify the disintegration of tablet
in particular time period. Disintegration test is not
performed for controlledand sustained release
tablets.

The USP device to test disintegration uses 6 glass
tubes that are 3" long; open at the top and 10 mesh
screen at the bottom end.

To test for disintegration time, the following
procedure is adopted:

a. one tablet is placed in each tube and the basket
rack is positioned in a 1-L beaker of water,
simulated gastric fluid or simulated intestinal
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fluid at 37 + 20 C such that the tablet remain 2.5
cm below the surface of liquid on their upward
movement and not closer than 2.5 cm from

the bottom of the beaker in their downward
movement.

Move the basket containing the tablets up

and down through a distance of 5-6 cm at a
frequency of 28 to 32 cycles per minute. Floating
of the tablets can be prevented by placing
perforated plastic discs on each tablet.

According to the test the tablet must disintegrate
and all particles must pass through the 10

mesh screen in the time specified. If any residue
remains, it must have a soft mass. Liquids used
in disintegration Water, Simulated gastric fluid
(pH = 1.2 HCI), or Simulated intestinal fluid (pH

= 7.5, KH2PO4 (phosphate buffer) + pancreatic
enzyme + NaOH) Disintegration test apparatus

Limit:

50 |

Compressed uncoated 37 + 2 0C 15 minutes or
as per individual monograph

Sugar coated If 1 or 2 tablets fail Water 0.1 N
HCL 37 + 2 0C 60 minutes or as per individual
monograph

Film coated water 37 + 2 0C 30 minutes or as per
individual monograph

Enteric coated 0.1 N HCL & Phosphate buffer

pH 6.8 37 + 2 0C 1 hour or as per individual
monograph

Dispersible/ Effervescent water 37 + 2 0C LST < 3
minutes or as per individual monograph

Buccal 37 + 2 0C 4 hr or as per individual
monograph

UNIT 3 In Process Control Tests (IPCTs)

3.7 US Pharmacopoeia (USP) Method for
Uncoated Tablets

Start the disintegration test on 6 tablets. If one

or two tablets from the 6 tablets fail disintegrate
completely within 30min repeat the same test on
another 12 tablet (i.e. the whole test will consume
18 tablets). Not less than 16 tablets disintegrate
completely within the time if more than two tablets
(from the 18) fail to disintegrate, the batch must be
rejected.

For Coated tablets: 1. To remove or dissolve the coat,
immerse the tablet in distilled water for 5min. Put the
tablet in the apparatus in water or HCL for 30 min at
370C (according to the U.S.P). If not disintegrated,
put in intestinal fluid. If one or two tablets fail to
disintegrate, repeat on 12 tablets. So 16 tablets from
the 18 must completely disintegrate within the time,
if two or more not disintegrated the batch is rejected.

3.8 USP and British Pharmacopoeia (BP) Method for
Enteric Coated Tablets

1. Put in distilled water for five minutes to dissolve
the coat.

2. Then put in simulated gastric fluid (0.TM HCL) for
one hour.

3. Then put in simulated intestinal fluid for two
hours.

If one or two tablets fail to disintegrate, repeat this
test on another 12 tablets. If more than two fail to
disintegrate the Batch must be rejected.

3.9IPC Tests for Evaluation of Capsules

1- General appearance
2- Disintegration time.
3- Dissolution tests

4- Weight uniformity:
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»  Weigh individually 20 intact capsule taken
at random (i.e. determine the weight of each
capsule alone; x1,x2,x3........ x20)

. Open each capsule without losing any part
of the shell and remove the contents as
completely as possible.

« Weigh the shell. The weight of the contents
is the difference between the weight of the

Limits:

capsule before emptying and the weight of the
empty capsules shell.

. Calculate the average weight of capsule
content ;

. Average weight of capsule contents(x) = (Total
weight of contents/number of capsules)

o = (XT+x2+x3+..+x20)/20

. Not more than two of the individual weights deviate from the average weight (x) by more than % deviation
shown in the table below and none deviates by more than twice that %.

Capsules, granules Less than 300mg 10
(uncoated, single-dose)
and powder (single dose) 300mg or more 7.5

Table 3.3 Average capsule content weight and percentage deviation

Box 3.2 SOP for In-Process Checks for Weight
Variation (Capsules and Tablets)

1.0 Purpose

1.1 Describe the amount of samples and the
procedure to be used by the QA representative
to collect the samples for in-process and pre-
compression/pre-encapsulation weight variation
tests during the manufacturing process.

2.0 Scope

2.1 This procedure applies to all Quality Control Dept
and Operations personnel responsible for collecting
samples during manufacturing process.

52 UNIT 3 In Process Control Tests (IPCTs)

3.0 Responsibility

3.1 Operations is responsible for the collection of
the Samples while Quality Control Dept. for the
evaluation of the weight variation tests samples in
accordance with this procedure.

4. Procedure

4.7 The following protective apparel shall be worn by
the Technician when performing the collection of the
capsules/tablets from the container being filled:

4.1.1 Disposable Coverall

4.1.2 Safety Glasses

4.1.3 Hair cover and beard cover (as applicable)
4.1.4 Gloves

4.1.5 Disposable respirator




cAgman S s9dina (179 Jawgio ol o .
o) = (bw) oIl Siligins pj9 Jaswsio
(¥ sae /eiliginal) LA

BT 1 (X0 - + ot Tou Higw) =

00 £ ¢l ladd pge Ay S JS iy @b .
yady Lols «;vL:gJA’ 4'.”‘}!4 @89 ddgu S| o>
oSe¥I

g oligrdf oy gLl g Sl pjets @3 .

0399 L2118 b g ST1 159 i §ad)

A IR 3|

J9adl b el rasnil) ol o 3T () dswgill godl e dusydll olig¥1 cro (il o SAST iy ¥

i) el aen (o S Lgie sT oy of cas ¥ oL

(derdt ool il pui) Sty of S¥gsns
(3.:,.{-' ‘5al_ﬁi) G9->—susllg

Lo P o gl x

AST ol milo Fo e V.0

By ¥ daig Al ST 5938 159 Jawgio P Jgadf

dtgdudl ¥

o b sliell o> e Jodaudl g wililosdl gund ¥
il @l alive @l oo Jogasll g 393 @sad o
£l 13g] Lidg pjell

Slely ¥ £

e iall Jub o Al dubledl Gu S glas) by £,)
Lgaiees @iy Gl dugldt o pol,B¥1 /¥ e S 2o
(D s ) MG s 550 £,),)

LBl oy Uas) £,0,7

(D cis) dsllg y2 Gl gling £,),F

Lollasll £,),8

caxell / M doleS £,),0

FUCTIR PO ICRXYE - I0-1 Y I A-L PO N L PN {
(U PRCT PINEE]) ISP TRWTICY

o2l )

b o0 acls] ooy g3l 6l Xy cliell duoS sy )
oilss LS ¥ olivall god ssgdl aping dublyo @and Jis
¥y I At B Lo /pus ST JBlog duieell il
el dlac sl @a3 Ll ol yLasXl

Gl

dublyo @and Salago o> e 2 Xl s GulaiyT,)
sLST cilivell gos e olgbdl cililosll @by 8394
el duloc

Al L8, ol L 3saseli| 53



54

4.1.6 Shoe covers (2 pairs)

4.1.7 In case of High Potent products, additional
personal protective equipment shall be worn as
required by gowning procedures.

4.1.8 Any additional personal protective
equipment shall be worn as required by gowning
procedures.

4.2 Encapsulation machines

4.2.1 In-process Samples taken directly from the
Encapsulation Machine

4.2.1.1 For the pre-encapsulation and in-
process testing at least sixty (60) consecutive
filled capsules (or the quantity established

on Product Specifications or any applicable
Validation Protocol) shall be collected directly
from the encapsulation machine exit chute while
the machine is running.

4.2.1.2 In order to capture any variability in
individual fill weights, in-process weight checks
(n=60) must be conducted at least every thirty
(30) minutes during the encapsulation run.

. Samples for these additional in-process
checks will be collected directly from the
encapsulation machine prior to the check-
weighing process;

. this would allow for any necessary
adjustments to the encapsulation machine
due to increased weight variability.

4.2.1.3 During pre-encapsulation and in-process
testing sampling the Technician shall also
collect at least ten (10) empty capsules from

the empty capsules container being used to
determine the average empty capsule shell
weight to be used for the weight variation test.

4.2.1.4 Determined empty capsule shell weight
average must be entered on the Lab X Weight

UNIT 3 In Process Control Tests (IPCTs)

System at one decimal place instead as rounded
to the near whole number.

4.2.2 In-Process Samples after the Checkweigher

4.2.2.1 For these in-process tests the QA
Technician shall collect at least sixty (60)
consecutive filled capsules (or quantity
established on Product Specifications or any
applicable Validation Protocol) directly from the
Checkweigher exit chute for the container being
filled at that time.

4.2.2.2 This in-process testing (n=60) must be
conducted at least every hour or at the frequency
required by the Product Specification, whichever
is less.

4.2.3 The Technician shall weight the filled
capsules on the Automatic Weight System.

6.2.4 Pre-encapsulation and In-Process tests
results shall be evaluated as directed by quality
standards (by QA Dept).

4.3 Compressing machines

6.3.1 For the pre-compression and in-process
testing at least sixty (60) tablets (or quantity
established on Product Specifications or any
applicable Validation Protocol) shall be collected
directly from the compressing machine exit chute
while the machine is running.

4.3.2 This in-process weight checks (n=60) must
be conducted at least every thirty (30) minutes
or at the frequency required by the Product
Specification, whichever is less.

4.3.3 The Technician shall weight the tablets on
the Automatic Weight System.

4.3.4 Pre-compression and In-Process tests
results shall be evaluated as directed (by QA
Dept).
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3.10 Documenting IPCT Results

At the very outset of this module, we reviewed the
cGMP requirements with regard to documenting
IPC and various samples and in Module 1071, it
was reiterated that documentation is a critical
component of quality assurance. In this context, let
us briefly state how documentation and reporting
are carried out with respect to IPCTs.

embrace all relevant factors, including
[...] results of in-process testing, [...]"
(6.3 EU-GMP-Guide, see chapter C.4).

I i “Finished product assessment should

Documentation communicates information
concerning a wide range of activities carried out
during pharmaceutical manufacturing and control

operations, providing detailed and clear instructions.

Records are completed documents, reports,
instructions, and protocols, log books log sheet and
the like that are used to record information. They
provide a history of each batch of product together
with data pertaining to the quality of this product.

8

AUPAM 8.33In-process controls
can be performed by qualified
production department personnel
and the process adjusted without
prior quality unit(s) approval if the
adjustments are made within pre-
established limits approved by the
quality unit(s). All tests and results
should be fully documented as
part of the batch record.
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When documenting the results of the analysis,
care must be taken to ensure that the samples
investigated can be assigned to a specific time
during the process or to a specific phase of the
process. The in-process control methods that are
part of the manufacturing formula are compiled
and validated under the supervision of quality
control department.

This documentation must include a record of the
in-process controls, the initials of the person(s)
carrying them out, and the results obtained. If
problems or deviations from the manufacturing
formula and processing instructions occurred,
all relevant information associated with this have
to be documented as well. In case of deviations,
the signature of the person who approved the
deviation is required.

Remember each deviation from the specifications
must be countersigned by Qualified Persons.

The head of production is responsible for the
deviation procedure.

With the e-documentation processes, that

are very common in most pharmaceutical
manufacturing facilities, it is recommended that
in addition to the numerical compilation of data, a
graphical presentation of process control values
is recommended. This provides a more simplified
overview that makes it possible for trends to be
easily detected at an early stage.

Documents and records also are important

as they assist in control deviation changes -
which are deviations or planned changes to

the operation must be recorded, reviewed and
authorised to ensure that they do not have an
adverse effect on the quality, safety or efficacy of
the products.
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3.10.1 The IPCT Documentation should have the
following elements:

The name of the company and site.

A title (written so as to enable easy indexing/
coding).

A reference and revision number.

Record of circulation (eg. Copy number).
Reason for deviation, if any.

Signatures of the people who have written and
authorised the document.

Period of validity (expiry).

Date (Process Time)

Name of the Person carrying out the
test

Results

Description of problems

In case of deviations Measures and why?
Date and Name of the Authorising person:

Reasons for deviations:

3.10.2 Intermediate, Bulk and Finished Product
Testing Records include:

Date of manufacture of the stage.
Date of sampling and of testing.

Batch number.

Name of the product (in-house name).
Tests carried out and results.

Identify of the person who carried out the
tests.

A signed decision by the quality department
to the state of the component, released,
rejected o their status.
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@ Learning activities

. InGroups, select one of the
IPCT on tablets or capsules. And
carry out a presentation to the
rest of the class, in consultation
with your Instructor.

. Carry out further reading on
IPCTs on packaging.

Test yourself

1. Describe the various IPCTs
carried out as part of QA on
tablet manufacturing.

2. Why do we document IPCT
results?
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