Objectives of the course

» Understand the scope of quality certifications applicable to pharmaceutical industries

Learning outcomes

» Students learnt about the calibration and validation and good warehousing and distribution

practices.



» Calibration and Validation- Introduction, definition and general principles of calibration,
qualification and validation, importance and scope of validation, types of validation, validation
master plan.

» Calibration of pH meter, Qualification of UV-Visible spectrophotometer, General principles of
Analytical method Validation.

» Warehousing- Good warehousing practice, materials management.



PHARMACEUTICAL CALIBRATION,

QUALIFICATION AND VALIDATION : AN
INTRODUCTION
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CALIBRATION

 “Calibration ofan instrument is the process ofdetermining its accuracy.

The process involves obtainin% a reading from the instrument and
measuring Its variation from the reading”obtained from a standard

instrument.”

Calibration ofan instrument also involves adjusting its precision and
accuracy so that its readings come in accordance Wwith the established
standard.

This Is important forjustifying the processes ofQualificationand
Validation.

The instrument or equipment with the known accuracy Is known as
standards. All the other instruments are measured against this standard.

It is important to know that the standards varyfrom one country to the
other depending upon the type ofindustry.
Calibration Achieves 2 Main Objectives —

a) It checks the accuracy ofan instrument
b) It determines the traceability ofthe measurement




Scope/Purpose of Calibration

Calibration Isprimarily done to achieve 5 main purposes which are:

v To make sure that the readings ofequipment or instruments are consistent
with other measurements and display the correct readings every single time

v’ To determine the accuracg, precision, reliability and deviation ofthe
measurements produced by all the instruments

v’ To establish the reliability ofthe instrument being used and whether it can
be trusted to deliver repeatable results each time

v To map the “drift’ as documented. Instruments have a tendency toproduce
Inaccurate measurements over aperiod oftime, following repeated use.

v Ensuring that the industry standards, quality assurance benchmarks such
ascurrent good manufacturing practice (cGMP)gnd government

requlations are adhered to.




» What Is Instrument Calibration?

O Instrument calibrationcan he defined as the process of
comparing the measurements made by the instrument to be
calibrated against a known measurement ofeither standards
or an instrument known to be making measurements that
exceed the acceptable limits ofaccuracy and precision.

o Usually, calibration labs prefer a standard with 10 times the

accuracy; however, most regulating organizations and
authorities also accept a 3:1 accuracy ratio.



' Frequency Ofinstrument Calibration

* How often you conduct instrument calibration mainly depends
upon Its tendency to driftfrom the true measurement and how
It iImpacts the quality ofthe endproduct. Examine each
Instrument being used and study its behavior. Based on this
information, you can design aca/ibration schedulefgr ggch
instrument. The interval between calibrations can vary as:

- = Weekly

= Monthly or bi-monthly

= Quarterly, semi-annually or annually

= After every heavy usage ofthe instrument




When Should The Measuring Instruments Be Calibrated?

Thefrequency ofcalibrating the measuring instruments depends on a number of
different factors. The following is a guide outlining when instruments need to be

calibrated as apart of GMP:

v ,Eks t'soton etasyou bring in a new instrument, you should calibrate it before you
est it out.

v Before and after you take critical measurements

v’ After any instance ofelectrical or mechanical shock or a similar event that
Includes”afall, bump, etc.

| v Wherg,youblsuspect that the accuracy ofmeasurements being produced IS
uestionable

v’ It there were any repairs or re-qualifications ofthe instrument

v" Asper included aspart ofa calibration schedule

v Depending on the task and processes as some require calibration to be
conducted before the work starts

v According to the manufacturer's recommendation



0 Comfnonly Used Calibration Methods and Procedures:

There are different ways that are used toca/ibrate an instrument These
methods are chosen based on the desired results ofthe calibration and

regulatory authorities’ requirements, likefDA4 guidelines | et ys ook at three
such procedures:

o Standard Calibration:This method is mostly preferred for calibrating
Instruments that are non-critical to quality or are not required for accreditation
and license purposes. Use traceable standards and document its performance.

 Calibration with Data:Procedures for calibrations with data are similar to
that ofaccredited calibration. The only exception being that these procedures
are not accredited to the ISO standard. Moreover, they are not accompanied by
data on measurement uncertainties.

o |SO 17025 Accredited Calibration:This has to be the strictest method of
calibrafion. Generally, 1trequires a measurement report which has the details
ofthe measurements that are made against a standard of ‘asfound’ (before

calibration is started) and ‘as left” (once the calibration is completed). If the

calibration is done by a calibration service provider, they must issue a
certificate ofthe same.




Importance ofReqular Calibration:

Calibrationjg responsible for defining the accuracy ofany measurement
and its quality that Is recorded by any instrument.

When you start working with any instrument, it must be calibrated
well, thus assuring you ofaccurate results. However, over aperiod of

time you will start observing a “drift’. Calibration minimizes such
uncertainties by assuring the accuracy ofthe test equipment.
When you regularly calibrate your equipment, you can eliminate the drift

at Its budding stage instead ofallowing it to grow till it affects the
measurements In significant ways.

Calibration helps in quantifying and controlling errors and uncertainties
within various measurement processes to an acceptable level.

Further, 1t hel
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QUALIFICATION

* Itrefers to activities undertaken to demonstrate that utilities
and equipment are suitable for their intended use and
perform properly.

* Itis the action ofprovira @ that any equipment or process
works correctly and consistently andproduces the expected
results.

* "It is the action of provim g and documenting that

equipment or ancillar systems are properly Installed, work
correctly, and actually lead to the expected results.

* Qualification Ispart ofvalidation, but the individual
qualification steps alone do not constitute process
validation.



» Qualification ofanalytical instrumentation Is essential for
accurate and precise measurement ofanalytical data. If the
Instrumentation is not qualified, ensuring that the results

Indicated are trustworthy, all other work based upon the use
ofthat instrumentation Is suspect.

» Qualification ofinstruments Is not a single, continuous
- process but instead results from many discrete activities. For
convenience, these activities have been grouped into 4 phases
ofqualification. These phases are described below:
»Design Qualification (DQ)

» Installation Qualification (IQ)

» Operational Qualification (0Q)

»Performance Qualification (PQ)




«+Design Qualification (DO):

* Itis the documented verification that the proposed design of
thefacllities, systems and equipment Is suitable for the

intended purpose.

* DQ should be performed when new equipment Is being
purchased, or when existing equipment Is being usedfor a
new application. DQ serves as the precursor to defining the
equipment Installation Qualification (IQ) and OQ protocols.

» The purpose Is to ensure that all the requirements for thefinal
systems have been clearly defined at the start.

In other words,
“Has it been designed and selected correctly?”




DO check items:

v'GMPs and regulatory requirements
v'Performance criteria

efficiency and Reliabilityv”
requirements  Commissioningv”

v'Construct ability and installation ofequipment
v'Safety and environment impact

v’ Description ofthe intended use ofthe equipment
supplier theof selection Preliminaryv”

v'Final selection ofthe equipment



<Installation Qualification (10):

Itis documented evidence that the premises, supporting utilities, the
equipment have been built and installed in compliance with design
specifications

It verifies that the equipment has been installed in accordance with
manufacturers recommendation In aproper manner andplaced in an
environment suitable for its intended purpose.

It involves the co-ordinate efforts ofthe vendor, the operating department
and the project team.

The purpose ofl.Q Is to check the installation site/environment, confirms
equipment specifications and verifies the condition ofinstalled equipment;
and also to ensure that all aspects (static attributes) ofthefacility or
equipment are installed correctly and comply with the original design.
In other words,
“Has it been built or installed correctly?”

In1.Q, connect each unit (Electrical system, Flow line system) and confirm
that the connections are correct.




o |Q check items:

v Equipment design features (i.e. material ofconstruction cleanability,
etc.)

v'Installation conditions (wiring, utility, functionality, etc.)

v Calibration, preventative maintenance, cleaning schedules.

v/ Safety features.

v'Supplier documentation, prints, drawings and manuals.
v Software documented.

v’ Spare parts list.

v'Environmental conditions (such as clean room requirements,
temperature, and humidity).

* Any problems Identified in1.Q must be investigated and appropriate
actions must be taken. All such actions must be documented and
approved by higher authority.




*:*Opefétional Qualification (0Q):

o Itrefers to establishing by objective evidence process control limits
and action levels which result inproduct that all predetermined
requirements.

* 0Q Is theprocess ofdemonstrating that an instrument willfunction
according to its operational specification in the selected environment.

. » Thepurpose Is to ensure that all the dynamic attributes comply with
the original design.

In other words,
“Does it work correctly?”

* Prior to Implementing 0.Q, check the system configuration, determine
the items to be evaluated and record them in O.Q record and have
them approved.



* 00 check items:

v'Process control limits (time, temperature, pressure, line speed, setup
conditions, etc.)

v'Software parameters.

v'Raw material specifications

v'Process operating procedures.

requirements. handling Materialv’

control. change Processv’

Training.v’

v'Potential failure modes, action levels and worst-case conditions.

v'The use ofstatistically valid techniques such as screening experiments to
optimize the process can be used during this phase.

* Any problems identified in O.Q must be investigated and
appropriate actions must be taken. All such actions must be
documented and approved by higher authority.



»*Performance qualification:

o After the IQ and OQ have been performed, the instrument’s continued

suitability for its intended use isproved through performance
qualification.

* |trefers to establishing by objective evidence that the process, under
anticipated conditions, consistently produces aproduct which meets all
predetermined requirements.

» PQ should always be performed under conditions that are similar to
routine sample analysis. PQ should be performed on a daily basis or
whenever the equipment Is being used.

» PO considerations include:
Actual product andprocess parameters andprocedures established in OQ.
v Acceptability ofthe product.
v Assurance ofprocess capability as established in OQ.
v Process repeatability, long term process stability.




* Theobjectiveis to ensure that the instrument isperforming within
specified limits. The PQ represents thefinal qualification ofequipment
or system.

* |tis used to establish and or confirm:

1. Definition ofperformance criteria and test procedures.
2. Selection ofcritical parameters, with predefined specifications.
3. Determination ofthe test intervals, e.g.,

(a) - Everyday.

(b) - Every time the system is used.

(c) - Before, between and after a series ofruns.

4, Define corrective actions on what to do if the system does not meet
the established criteria.




**Re — Qualification:

* Modification to, or relocation ofequipment should follow satisfactory
review and authorization ofthe documented change proposal through
the change control procedure. Thisformal review should include
consideration ofre-qualification ofthe equipment.

Minor changes or changes having no direct impact onfinal or In-
process product quality should be handled through the documentation
system ofthe preventive maintenance program.



*Scope ofPerformance Qualification. ;

* According to regulatory documents, like FDA guidelines, the scope ofPQ
s somewhat limited. While equipment validation tests the ability
Individually for each piece ofequipment, PQ verifies the performance of
equipment, systems andfacilities as a whole.

* |trepresents thefinal qualification, including any requalification ofthe
system and equipment thatyou use inyour business.

* Typically, the scope ofPQ extends to include thefollowing scenarios:
»New systems being delivered and operated for thefirst time
» EXxisting systems In use (aspart ofa regular maintenance schedule)
» Systems that have been modified to any degree
» Equipment/systems  which have been used more than they normally
would be
» After a system has heen expanded in order to increase its capacity



Frequency ofPerforming Perfor

Qualification

* The objective ofPQ Is toprovide quality assurance that the system Is
capable ofbeing subsequently validated. GMP and other such
guidelines might not specify thefrequency ofperformi r» & PQ,
so the schedule orfrequency you choose depends on a lot offactors.

* This will typically be one or more ofthefollowing:
* Everyday
* Each time the equipment or system Is used
* Before, after, or even during, a series ofoperations
* Other periodic schedule, or as needed




VALIDATION:

» Validation Is an integral part ofquality assurance; It involves the
systematic study ofsystems, facilities and processes aimed at
determining whether they perform their intended functions
adequately and consistently as specified.

» Avalidated process Is one which has been demonstrated toprovide
a high degree ofassurance that uniform batches will be produced
that meet the required specifications and has therefore been
formally approved.

» Validation in itselfdoes not improve processes but confirms that
the processes have been properly developed and are under control.



Definitions
According tolSO:

“Validation is the confirmation by examination and the provision of

objective evidence that the particular re_quirerpents for a specific intended
use arefulfilled.

According to the US Food and Drug Administration (FDA), the goal of
validation is to:

"Establish documented evidence which provides a high degree of

assurance that a specific process will consistently produce aproduct
meeting itspredetermined specifications and quality attributes.

According toEuropean commission:
“Action providing in accordance with the principles of GMP, that any

procedure, process, equipment, material, activity or system actually lead
to the expected results.




Adequate validation is beneficial to the manufacturer in many ways:

* |tdeepens the understanding ofprocesses; decreases the risk of
preventing problems and thus assures the smooth running ofthe process.

It decreases the risk ofdefect costs.
It decreases the risk ofregulatory noncompliance.

Afully validated process may require less in-process controls and end
product testing.

Validation should thus be considered in thefollowing situations:
Totally new process;
New equipment;

Process and equipment which have been altered to suit changing
priorities; and

Process where the end-product test ispoor and an unreliable indicator of
product quality.




Scope ofvalidation

Validation requires an appropriate and sufficient infrastructure including:
— organization, documentation, personnel andfinances

* [nvolvement ofmanagement and quality assurance personnel
» Personnel with appropriate qualifications and experience
» Extensive preparation andplanning before validation isperformed

o Validation should be performed:
— for new premises, equipment, utilities and systems, andprocesses and procedures;
— atperiodic intervals; and
— when major changes have been made.

« Validation in accordance with written protocols.

« Validation over aperiod oftime, e.g. at least three consecutive batches (full
production scale) to demonstrate consistency. (Worst case situations should be
considered.)

« Significant changes (facilities, equipment, processes) - should be validated

» Risk assessment approach used to determine the scope and extent ofvalidation
needed




Importance of Validation

1. Assurance ofquality

2. Time bound

3. Process optimization

4, Reduction ofquality cost.

5. Minimal batchfailures, improved efficiently and productivity.
0. Reduction In rejections.

{.Increased output.

8. Fewer complaints about process related failures.

9. Reduced testing inprocess and infinished goods.

10. More rapid and reliable start-up ofnew equipments
11. Easler maintenance ofequipment.

12. Improved employee awareness ofprocesses.

13. More rapid automation.

14. Government regulation (Compliance with validation requirements s
necessary for obtaining approval to manufacture and to introduce new

products)



ORGANIZATION FOR VALIDATION

Validation organization can be divided into three basic areas;
1. Establishing the organization.

2. Operating itfrom a quality and cost effectiveness basis.
3. Maintaining afunctioning organization.

* » Establishing the organization

Formulating a department mission Is necessary so that, not
only process Vvalidation staffmembers understand the breadth

oftheirjob, but also the other corporate groups with whom
there IS Interaction, can also understand.




¢ Degértments responsiple

oSite validation committee:- Develop site master validation plan.

oManufacturing department:- Prepares the batches as though their
routine production batches.

o Quality assurance:- Ensure compliance and that documentation,
procedures are inplace. Approves protocols and reports.

o Quality controls:- Perform testing contracts validation testing and
reviews protocol and report as needed.

oResearch and development:- Deals with product design.

oEngineering department:- Installation, quality and certify plant,
facilities, equipment and support systems.




. Validation team

A multidisciplinary team isprimarily responsible for conducting and
supervising validation studies. Personnel qualified by training and
experience In arelevant discipline may conduct such studies.

* Responsibilities ofvalidation team

= Creates updates and reviews/approves individual project validation
plans anﬁpvgltldat?on delfverat?l%% i

= Ensures validation compliance with the company validation master plan
and project validation plan.

= Coordinates, implements, verify elements of VMP.

= Consults on, evaluates and approves changes.

= Reviews and approves 1Q/OQ/PQ procedures and plans.

= Reviews test results and makes recommendations regarding release.

= Assess risks and develops contingency plan.




ON FOFR
Quality Assurance Committee

(Head of quality control/quality assurance,
Production, Engineering and GMP section)

l

Validation Steering Committee
(Members represent the above departments)

l

Validation Team
(Those responsible from Quality control, production
and engineering)




e Department Interaction:

Once the validation team has been constituted and mission
have beenformalized, the team will interact with different
departments which are :

v'Research and development department
v'Engineering department,

v'Production department,
v’Maintenance department,

v'Quality control department,
v"Quality assurance department.



VALIDATION MASTER PLAN

The validation master plan should provide an overview ofthe entire
validation operation, Its organizational structure, its content and
planning.

The main elements ofit being them list/inventory ofthe items to be
validated and the planning schedule.

All validation activities relating to critical technical operations, relevant
toproduct andprocess controls within afirm should be included in the
validation master plan.

~ Itshould comprise allprospective, concurrent and retrospective
validations as well as revalidation.

* The Validation Master Plan should be a summary document and should
therefore be brief, concise and clear.

* |tshould not repeat information documented elsewhere but should refer
to existing documents such aspolicy documents, SOP's and validation
protocols and reports.




» Theformat and content should include:
v’ Introduction: validation policy, scope, location and schedule.
v Organizational structure: personnel responsibilities.

v’ Plant/process/product description: rational for inclusions or
exclusions and extent ofvalidation.

v' Specific process considerations that are critical and those
requiring extra attention.

v'Key acceptance criteria.

v'Documentation format.

v'Reference to the required SOPSs.

v'Time plans ofeach validation project and sub-project.

v'List ofproducts/ processes/ systems to be validated, summarized
In a matrix format, validation approach.

v'Re-validation activities, actual status andfuture planning




VALIDATION PROTOCOL

A written plan stating how validation will be conducted, including test
parameters, product characteristics, production andpackaging
equipment, and decision points on what constitutes acceptable test
results.

» This document should give details ofcritical steps ofthe manufacturing
process that should be measured, the allowable range ofvariability and
the manner in which the system will be tested.

» The validation protocol provides a synopsis ofwhat is hoped to be
accomplished.

* The protocol should list the selected process and control parameters,
state the number ofbatches to be included in the study, and specify how
the data, once assembled, will be treated for relevance. The date of
approval by the validation team should also be noted.

* Inthe case where aprotocol is altered or modified after its approval,
appropriate reasoning for such a change must be documented.




» The validation protocol should be numbered, signed and
dated, and should contain as a minimum the following
Information:

v objectives, scope ofcoverage ofthe validation study

v'validation team membership, their qualifications and
responsibilities

v'type ofvalidation: prospective, concurrent, retrospective, re-
validation

v’ number and selection ofbatches to be on the validation study

v'a list ofall equipment to be used; their normal and worst case
operating parameters

voutcome oflQ, OQfor critical equipment



v'requirements for calibration ofall measuring devices
v critical process parameters and their respective tolerances

v description ofthe processing steps: copy ofthe master
documents for the product

v sampling points, stages ofsampling, methods ofsampling,
sampling plans

v/statistical tools to be used in the analysis ofdata
v'training requirements for the processing operators

v'validated test methods to be used in in-process testing andfor
thefinished product

v specifications for raw and packaging materials and test
methods forms and charts to be usedfor documenting results



TYPES OF VALIDATION

+*Prospective validation

It is defined as the established documented evidence that a system does
what Itpurports to do based on apre-planned protocol.

This validation usually carried outprior to distribution either ofa new
product or aproduct made under a revised manufacturing process.

Performed on at least three successive production-size (Consecutive
batches).

The objective ofthe prospective validation Is toprove or demonstrate that
the process will work in accordance with validation protocol prepared

for the pilot production trials. Prospective validation should normally be
completed prior to the distribution and sale ofthe medicinal product.

In Prospective Validation, the validation protocol is executed before the
process isput into commercial use.



ss*Concurrent validation

It Is aprocess where current production batches are used to monitor
processing parameters.

Concurrent Validation means establishing documented evidence a
process does what It is supposed to based on data generated during
actual implementation ofthe process.

It Is important In these cases when the systems and equipment to be
used have beenfully validated previously.

It is similar toprospective, except the operating firm will sell the
product during the qualification runs, to the public at its market price,
and also similar to retrospective validation.

This validation involves in-process monitoring ofcritical processing
steps and product testing. This helps to generate and documented
evidence to show that the production process Is in a state ofcontrol.



*»*Retrospective validation

* |tis defined as the established documented evidence that a system
does what itpurports to do on the review and analysis of

nistorical information. This type ofvalidation ofaprocess isfor a
product already in distribution.

* Retrospective validation Is only acceptable for well-established
processes and will be inappropriate where there have been recent

changes in the composition ofthe product, operating procedures
or equipment.

» Validation ofsuch processes should be based on historical data.

* For retrospective validation, generally datafrom ten to thirty
consecutive batches should be examined to access process
consistency, butfewer batches may be examined ifjustified.




«Revalidation

» Re-validation provides the evidence that changes inaprocess and /or the
process environment that are introduced do not adversely affect process
characteristics andproduct quality. Documentation requirements will be the
same asfor the Initial validation ofthe process.

* Re-validation becomes necessary In certain situations. Some ofthe changes
that require validation are asfollows:

v'Changes in raw materials (physical properties such as density, viscosity,
particle size distribution etc., that may affect the process orproduct).

v'Changes In the source ofactive raw material manufacturer.
v'Changes inpackaging material (primary container/closure system)

v'Changes in the process (e.g., mixing time, drying temperatures and
batch size)

v'Changes in the equipment (e.g., addition ofautomatic detection system).
v'Changes in the plant/facility.




CALIBRATION vis VALIDATION

» Calibration and validation are two processes In manufacturing to
guarantee the quality ofthe product or related apparatus.

» With the calibration, the measurements are compared with an accepted

reference measurement, to assure the considered measurements
comply with the requirements.

» With the validation, the performance, quality, and other operating
parameters ofa system are tested to verify that they comply with the
requirements.



CALIBRATION v/s VALIDATION

CALIBRATION

Calibration is a demonstration

that, aparticular Instrument or
device produces results within
specified limits by comparisons
with those produced by a reference
or traceable standard over an
appropriate range of
measurements.

* In calibration performance ofan

Instrument or device is comparing
against a reference standard.

VALIDATION

Validation is a documented
program that provides high degree
ofassurance that a specific
process, equipment, method or
system consistently produces a
result meeting pre-determined
acceptance criteria.

* No such reference standards are

using in validation program.



CALIBRATION

« Calibration ensures that instrument
or measuring devices producing
accurate results.

» Shall be performed periodically, to
identify the “drift’ ofthe measuring

device or equipment and make them
accurate.

» Shall be performed asper calibration
SOP.

VALIDATION

Validation provides documented
evidence that aprocess, equipment,
method or system produces consistent
results (in other words, it ensures that
uniforms batches are produced).

No such requirements. Shall be
performed when changes or
modifications happen to the existing
system or once revalidation period is
reached.

Shall be performed as per validation
protocol.



User Requirements Specification (URS).

A\ y 4 ]

The User Requirements  Specification describes the business needs for what
users require from the system.

User Requirements  Specifications are written early in the validation process,
typically before the system Is created. They are written by the system owner and
end-users, with inputfrom Quality Assurance.

Requirements outlined in the URS are usually tested in the Performance
Qualification or User Acceptance Testing.

User Requirements Specifications are not intended to be a technical document;
readers with only a general knowledge ofthe system should be able to
understand the requirements outlined in the URS.

A URS defines clearly andprecisely, what the customer (i.e. you) wants the
system to do, and should be understood by both the customer and the
Instrument vendor.

The URS Is a living document, and must be kept updated, via a change control
procedure.

Thisfocuses onthe “what” rather than the “how.”



« A well-written URSprovides several specific benefits, as It:

> Ser\ies aa a r%{erence against v%hich off-the-shelf fomdnercial products are selected,
evaluated In detail, and™any enhancements are defined.

» Reduces the total system effort and costs, since careful review ofthe document
should reveal omissions, misunderstandings and/or inconsistencies In the
shpe0|f|cat|on and this means that they can be corrected easily before you purchase
the system.

> Protvides the input to user acceptance test specifications and/or qualification ofthe
system.

» The URS should include:

o Introduction —including the scope ofthe system, key objectives for the project, and
the applicable regulatory concerns

o Program Requirements —thefunctions and workflow that the system must be able
toperform

o Data Requirements —the type ofinformation that a system must be able toprocess

o Life Cycle Requirements —including how the system will be maintain and users
trained




* General Guidance for Writing the Requirements

V"Th‘efPIIowing guidelines should befollowed during the production ofthe
specirication:

v'Each requirement statement should be uniquely referenced and no longer than
250 words.

v"The URS should be consistent and requirement statements should not be
duplicated or contradicted.

v’ Specify requirements and not design solutions. Thefocus should be on what is
required, but not how It is to be achieved.

v'Each requirement should be testable. This allows the tests to be designed as soon
as the URS isfinalised.

v'Both the customer and the vendor must understand the document. Therefore,
jargon should be avoided wherever possible and key words are defined ina
specific section in the document.

v'Requirements should be prioritised as mandatory or desirable.

v"The URS should be modifiable but changes should be under aformal control
procedure.

v A URS s correct ifever¥ stated requirement has only one interpretation and Is
met by the system. Unfortunately, this is very rare.




ACCEPTANCE TESTING

* The question ofwhat USER ACCEPTANCE TESTING (UAT) Is, becomes very
Important asyou reach a state ofhaving equipment /systems delivered to a
facility.

* The system/equipment is claimed to be constructed in a manner that has been
defined by a User Requirement, and constructed orfabricated in a manner that
meets the requirements ofthe industry and ofyour ~ company specifically.You

can ill afford to accept a system orpiece ofequipment that does not meet these
requirements.

» What Is Acceptance Testing?

»User Acceptance Testing defines precisely and clearly what the user expects
the system to do. UAT documents contain information about the operating

environment, the required dataforprocessing, and thefunctionality that the
system should carry out.

»Completed during a FAT and a SAT



*What 1s a FAT?

= AFATorFactqry Acceptance Testis usually preformed at the vendor prior to
S egT_l‘élo a Cll nt‘ﬁﬁ ?r‘tﬁfs the s s?{eﬁ] In accordance with _thepchents
e

Ven
te t[plana and specifications to show that system Is at apoint to be
and fested on site.

= |t's an essential aspect ofthe whole system lifecycle and should be performed

by experienced personnel. Time spent doing aproper FAT will lead tofewer
problems when the equipment is installed.

= Summary -Itis thepartial commissioning and qualification ofequipment
and/or systems prior to their shipment from thefabricator's site.

= The FATprotocol is an inspection that includes both static and dynamic
exhaustive testing ofsystems or major syrstem components to support the
qualification ofequipment or a system. The tests must verify that all -
functionality detailed in the User Reqmrements Specification (URS) Is
embodied and performs as specified. It is written by the manufacturers and
executed by the client or client representative.



*\What Is a SAT?

= SATIsSite Acceptance Testofas s[tem to ensure 'F’t IS.tested In

%CCOT ance. P testplans and S eﬂ ICEHIOI’]S & t0 show

the system is.Installed properly and interfaces with other systems and
peripherals in its working environment.

= Summary -Inspection and/or dynamic testing ofthe systems or major
system components to support the qualification ofan equipment
system conducted and documented at the manufacturing site.

= The SAT Is related to the FAT and also entails inspection and dynamic
testing ofsystems or major system components to support the
qualification ofequipment. This Is written by the client and verifies that
the Installed functionality ofthe e.?.mpment meets or exceeds the
operational requirements as specified in the equipmentU£s.

= The SAT Is executed on completion ofall commissioning tasks; butprior
to the start ofInstallation Qualification execution.



CALIBRATION AND PREVENTIVE
MAINTENANCE

* Regulations ofthe regulatory authorities like FDA and EU require that
all thefirms have program for calibration andpreventive maintenance
for test as well as measurement equipments.

* Preventive maintenance program Is one ofthe most importance aspects
for GMP inspection as it ensures the efficient GMP operations.

* Any equipments either it is automatic or manually operated will
perform itsfunctions properly and are usedfor manufacturing,
processing, packaging, labeling or holding ofdrug products; itis
mandatory that it will be timely calibrated, inspected and checked for
errors according to the written program which is specially designed to
assure the best performance ofthe equipments.



INTRODUCTION

* Definition of Calibration:- "Itis aset ofoperation that performs
unaer specmc conditions to verify the values/data obtained by
comparison oftwo instruments or measuring devices one ofwhich Is a
standard ofknown accuracy (Traceable to national standards). It s used
to detect, correlate, report or eliminate any ofthe discrepancy In
accuracy ofinstruments or measuring devices when being compared to
the standard."

» Calibration Is one type ofcomparison but It is not an adjustments.

* Definition ofPreventive Maintenance: "Itisa care or service
provided by personnel to maintain the equipment orfacility in
safisfactorily working conditions by providing inspections, detection and
correction offailures before they occur. Basically they are
conducted to keep the instrument in working conditions and to extend the
life ofthe  Instrument.”




IMain advantages ofPM are:

v'Improvement in the reliability ofsystem,
v'Decrease in replacement cost and time,
improved. also is system management Inventoryv’

JRequirements ofRegulatory Authorities

» Calibration program Is required by the regulatory authority (FDA)
under section 21 CFR part 211.68 and Preventive maintenance and
calibration program is required by FDA under section 21 CFR part
211.67.

» Calibration requirements for Lab instruments under section 21
CFR part 211.67 are: specific directions, schedule, limit of
accuracy andprecision remedial action and system toprevent
usage ofinstrument which arefailed to calibrate.




JCalibration and maintenance procedure (SOP)

A § Y A ]

> There should be a documented SOP for conducting the
calibration and preventive maintenance for each type of
Instrumentation.

»The SOPfor calibration must includes accuracy and precision
imits and what are the remedial actions should be taken If this
limits do not meet with each other. There should be an
authorized department toperform and monitor calibration and
maintenance.

»The SOP must contain the step by step calibration instructions,
Instrumentation manual, proper calibration procedures,
provisions for adjustments, provisions for record and
document the actual measurement reading before and after
doing adjustment.



O Software usedfor calibration and PM

» Lots ofsoftware are usedfor calibration and PM at industrial scale. This
computerized system has more efficiency and guaranteed the best results.

O Calibration software

* Quality Calibration Management system (QCMS) Is complete instrument
and designed according to the requirements of21 CFR part 11. This
software ensures regulatory compliance and also traceability. It will help
to improve the reliability ofplan—@= and optimize the administrative
costs. It will help to increase in the productivity as well as efficiency.

(O Preventive maintenance software

» RCM turbo is very popular PM software. Traditional approach took
years to complete just one PM but by using this RCM turbo, anyone can
quickly gofor PM. This software directs us through EMEA process. But
the thing is it will go through quickly and efficiently. Itis 100 % reliable
and will allow you do risk assessment.




CALIBRATION OFANALYTICAL BALANCE

Measure the

Ddl

nosition error ofthe balance

calibration Daily»

= The maximum and minimum weight limits ofthe balance are taken
and divided intofour tofive parts and single standard weight Is
selected In those four orfive different regions for the purpose of
daily calibration.

= The variation allowed from the standard weight usedfor measuring
IS NMT 20.1% ofstandard weight.

= Drift checkfrom day to day is carried out using any particular
weight and the deviation allowed should not be more than +1% of
that weight.




»Monthly calibration

* All the standard weights In the maximum and minimum weighing
limits are used in monthly calibration and the deviation allowed
should not be more than £0.1% ofstandard weight used. (The
standard weights that are used are E1 and E2 weights)

»>Measurement ofuncertainty

* For measurement ofuncertainty any single standard weight is
taken and Is weighed for 10 times the readings are noted and the
standard deviation for all the readings Is calculated. And
measurement ofuncertainty can be measured using theformula:

S.D.x 3
» Measurement ofuncertainty = Standard weighttaken







Agenda

v Warehouse Design and Construction
v' Warehouse Maintenance and Sanitation
v Good Warehousing practice




Introduction

v Ware
finish
distri

nouse Is a suitable place where raw materials or
ed products may be stored before their

oution.

v' Proper storage is vital to ensure quality, safety and
efficacy of the pharmaceutical products.




Warehouse Design and Construction

v' Warehouse must be located, designed, constructed

and maintained to suit the operations and to
minimize risk of cross-contamination.

v The layout and design of warehouse should be such
that it avoids build-up of dust or dirt in the

warehouse and permits its effective cleaning and
maintenance.

v' Lighting and ventilation in warehouse should be
appropriate.



Warehouse Design and Construction

v There should be proper controls for temperature and
humidity, so that the quality of pharmaceutical
products should not be adversely affected during
storage.

v Measures should also be taken to avoid the entry of
Insects, birds, or other animals inside the warehouse.

v SOPs should be laid down for prevention for rodents
and for the pest control.



Warehouse Design and Construction

v' The layout of warehouse shall permit adequate space for
different areas like receiving area, sampling area, dispensing
area, quarantine area etc.

v" While designing and construction of warehouse, sufficient
space should be provided for orderly warehousing of various
categories of materials and products including raw materials;
In-process and finished products; packaging materials;
released; rejected; returned or recalled products; spare parts
for machine and equipment etc.



Warehouse Design and Construction

v’ Areas inside the warehouse shall be designed
to ensure adequate facilities like racks, bins
and platforms for proper storage of materials
and products.




Warehouse Maintenance and Sanitation

v Warehouse should be cleaned, dried and sanitized
regularly.

v' Where special storage conditions like temperature,
humidity etc. are required, they shall be recorded
and monitored properly.

v Written procedure for maintenance and sanitation
should available.




Warehouse Maintenance and Sanitation

v' These include validated cleaning procedure for
warehouse and equipment; instructions relating to
the health, hygienic practices and clothing of

warehouse personnel; disposal procedures for waste
materials and unusable residues.

v’ Eating, smoking and unhy%ienic practices shall not be
permitted inside the warehouse.

v Written procedures should be laid down for the use
of Insecticides, fungicides, rodenticides, and
cleaning, sanitizing and fumigating agents.




Good Warehousing Practices

v Stock in the warehouse should be received with
proper documents with details of product name,
batch number, quantity received, the date of

dispatch and the quality control status of batches
received.

v' The inventory control department are only issued for
market distribution.

v" Stock should be stored in a manner which allows

quick identification and efficient control over the
stock movement.




Good Warehousing Practices

v" Stock should be located shelves at convenient
heights with proper labeling for easy
Identification of the products.

Warehouse




Good Warehousing Practices

v" Highly hazardous, poisonous and explosive materials
and substances presenting potential risks of abuse
such as narcotics and psychotropic drugs should be
stored in safe and secure areas.

v' The entry to those areas should be restricted to the
authorized persons only.

v' Adequate measures shall be provided for fire
protection in conformity with the government rules.




Good Warehousing Practices

v Separate sampling and dispensing areas for APIs and
excipients shall be provided In the warehouse.

v Sampling should be performed in such away as to

prevent contamination, cross-contamination  and
MiX-ups.

v" Vehicles to carry the stocks should be clean, dry and
sufficiently protected from rain and other weather
factors. They should of suitable construction to
withstand the weight of the load they carry and
should be free from any infestation.




Characteristics of good warehousing

v

NN NN

Systematic storage of various categories of materials
or products.

Sltorage of each material or product at one specific
place.

Proper cleaning and sanitation.

Safety measures for warehouse staff and stocked
goods.
Protection against pests and rodents.

Clear labeling of products stored on the shelves.



Characteristics of good warehousing

v' Separate stoke card for each material or product.

v' Storage of hazardous, poisonous and flammable or
explosive materials In separate places.




Warehouse staff

v' In warehouse of pharmaceutical products, pharmacist is
responsible for proper stock management, and safety and
prevention of stock in the warehouse.

v The warehouse workers are responsible for handling
operations including carrying and moving of stock for storage,
shipment and sale.

v' They also help in receiving, issue and management of
Inventory In the warehouse.

v Security staff is responsible for supervision and security of
the warehouse.



Warehouse of raw and packaging materials

v' The purchase of raw materials is an important
operation that should involve staff who has

thorough knowledge of the products and the
suppliers.

v Raw materials should purchased only from the

approved suppliers and if possible directly from the
manufacture of the material.

v Appropriate storage conditions like controlled
temperature and humidity should be ensured for
storage of raw materials.



Warehouse of raw and packaging materials

v Measures should be taken to prevent cross
contamination during the storage and issue of raw
materials.




Warehouse of raw and packaging materials

v’ Packaging materials like bottles, vials, ampoules,
tins, tubes etc. should be stored in a manner that

they are not contaminated by any extraneous
matter.

v" Printed packaging materials such as labels, printed
films, foils, laminates, cartons etc. should be
stored properly.

v' Printed and non-printed packaging materials

should be kept Iin separate storage cupboards to
prevent any mix-ups.



Warehouse of intermediate and bulk
products

v Intermediate angd bulk Iproducts should be kept in separate
storage area under appropriate conditions.

v If any intermediate or bulk products are purchased, then
they should be handled as through they were raw
materials.




Warehouse of finished products

v Proper warehousing of finished products Is
utmost necessary to avoid deterioration or
spoilage of the products.

v' Finished products should be held in
quarantine until their final release.

v' The testing data and all documentation
necessary for the release of finished
products for sale should be properly
maintained.



Warehouse of finished products

Some key requirements of the warehousing of finished
products are:

v' Adequate number of qualified and trained
personnel.

v Regular cleaning and sanitation of the warehouse
area.

v’ Storage area of sufficient capacity to allow orderly
storage of quarantine, released, rejected, returned
and recalled products.



Warehouse of finished products

—

v

v
v

Efficient temperature and relative humidity control.

Clear labeling marking over the storage containers

for quick Identification and controlled stock
movement.

Effective pests and rodents control.

%tore rotation based on first in first out (FIFO)
asis.

Proper documentation for storage, handling and
transportation of stock.



