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Abstract

The procedure was registration of determining or verifying which services, tools, support
Machines are capable of operating within parameters for the purposes for which they were
designed. It is a component of validation. A crucial component of the pharmaceutical quality
system is equipment qualification. Regulatory bodies have been emphasising equipment
qualification more recently. The process of certifying equipment begins with its design, which is
guided by the functional and user requirements specified. In regulated industries, equipment
qualification is a crucial procedure, especially in the biotechnology, medical device, and
pharmaceutical sectors. It protects product quality and patient safety by making sure that
equipment works well given its stated objective, runs dependably, satisfies predetermined
requirements. Installation Qualification (IQ), which confirms proper installation and operational
readiness, Operational Qualification (OQ), which evaluates the equipment's performance across
predetermined operational parameters, and Performance Qualification (PQ), which confirms the
equipment's efficacy under real-world production conditions, are the three main stages of the
qualification process. Organizations can improve regulatory compliance and reduce the risk of
equipment failures by adopting a systematic strategy that includes risk management, documented
proof, and specified acceptance criteria.

This article provides a detailed explanation of the equipment certification processes that are
supplied for the aqueous granulated producing activity. Its activity of indicating all anticipated
usability essential function of various infrastructure essential machinery is known as qualification,
and it is a perfect first step in the equipment validation process.
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INTRODUCTION

Equipment- A physical object utilized to perform a general or specialized task within the plant is
referred to as equipment.

Qualification-The process of ensuring that a particular system, location, or piece of equipment can
meet the established acceptance standards in order to validate its claims is known as
qualification.!!

It is necessary to do equipment calibration on a regular basis. This is due to the fact that
Instruments frequently deviate because of challenging operating conditions, psychological
fluctuations, or interaction with opposite ends such as temperature or anxiety. The measurement
of cycle will depend on the tolerance degree. More frequent and extremely accurate calibration
would be required when the measurement's goal is crucial.l?
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Instruments frequently deviate because of challenging operating conditions, psychological
fluctuations, or interaction with opposite ends such as temperature or anxiety. The measurement
of cycle will depend on the tolerance degree.

1.Evidence of novel machinery suitability for its stated goal. To do the result, every necessary
feature of the measurement system must be completely defined. Next, before utilising the chosen
equipment for analysis, it must be demonstrated that it satisfies these requirements.

2.Decreased probability of misleading outcomes of tests since the equipment's functionality has
proved demonstrated for being appropriate over the purpose of using whether prior to and
throughout the course of its working life.

A pharmaceutical manufacturer's quality assurance system should include qualification as a crucial
component. This is to verify assured in which the medicinal the medication has of an appropriate
excellence and that facilities make sense that the task with which they have been constructed.
(Tirunagari et al., 2012). The primary duties and tasks for both certification and as well as
identification is monitored by outlined in the comprehensive technique for approval.’!

The device's qualifying delivers a substantial amount reliable material confirmation & complies
to every demanded guaranteed.

Validation test procedures are employed in manufacturing facilities to verify processes and
equipment that could impact the quality of their goods. The validated tests are employed in
compliance with authorised written qualification protocols. All needed steps and procedures
associated with accreditation along with verification are outlined to be monitored by this
confirmation planning document.

Each stage on the initiative involved processes, devices, and premises for, cleaning, and procedure
control complies with the most recent FDA and European Community criteria for GMP as well as
the cGMP guidelines for completed goods.

Qualification is a component of the pharmaceutical quality assurance system that is utilized
extensively in the quality control system throughout product manufacture. It should ensure that
the pharmaceutical product is of an appropriate quality and demonstrate that the facilities are
appropriate for their intended usage. It should also provide advice on how to take the medication
effectively and safely. ]

A master plan of validation controls and describes qualification and validation. Standards
compliance and high-quality paper evidence are provided by the equipment qualification.
Equipment should be designed, installed, and operated in accordance with user requirements
because the primary qualifying factor is ensuring that the installed equipment functions correctly
and complies with the requirements. (¢!

Principle

The principle of qualification of equipment refers to the technique to help make sure that the
everything was is suitable to feed the purpose it was created in regulated industries, particularly
in pharmaceuticals and biotechnology. An instrument's suitability for its intended use and its
maintenance and calibration must be maintained in accordance with its use, according to a formal
process called equipment qualification.[’JA number of fundamental ideas that provide a methodical
and efficient approach to equipment performance validation serve as guidelines for equipment
qualifying. Among these principles are:

Validation lifespan Approach

From design and installation to operation and decommissioning, every phase of the equipment
lifespan should be covered by a larger validation plan that includes equipment qualification.[®!
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Risk management

Prioritizing qualification efforts according A risk-based strategy is required to deal with the
potential implications of breakdowns in equipment on patient security & the excellence of the
product. This entails evaluating the risks related to the machinery as well as the operations it
facilitates.

Recorded Evidence

To provide traceability and proof of regulatory compliance, all qualification operations must be
well recorded. This guarantees that the qualifying procedure is open and repeatable and covers
procedures, reports, and deviations

Defined Acceptance Criteria

For every stage of qualification (IQ, OQ, and PQ), precise and quantifiable acceptance criteria
must be created. These requirements ought to be in line with the performance standards and
intended use of the equipment.

Qualified Staff

To guarantee that all operations are carried out in compliance with legal requirements and industry
best practices, staff members participating in the qualifying process should possess the necessary
training and credentials.

Change Control

To ascertain whether requalification is required, any modifications to machinery, procedures, or
operating parameters must be assessed using a change control procedure. This guarantees that the
apparatus will continue to fulfil its intended function.

Continuous Improvement

To continuously enhance procedures and practices, the qualification process should take into
account input and conclusions from prior qualifications. This improves operating efficiency and
guarantees continued compliance.”’

There are four components to the qualification procedure in total: The four qualifications are as
follows

Qualifications for design (DQ)

Qualification for Installation (IQ)

Qualification for Operational (OQ)

Qualifications for Performance (PQ) "

Qualification for Design

Design qualification (DQ)

Declaration

of Conformity Quality
Management
System (ISO)

Operating
Instructions

Select
Describe Instrument

Vendor
Intonded Useo
of instrument Qualification

Qualification

Figure 1: Design Qualification
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The steps to follow for passing as well as recording design reviews to demonstrate that every area
of quality has been taken into account from the beginning of the design phase is known as design
qualification or DQ. Making sure that every requirement for the finished systems has been
precisely stated from the beginning is the goal. The Design Qualification (DQ) outlines the
supplier's deliberate choices as well as the functional and operational requirements for the device.
DQ should make sure that instruments fulfill user needs and can be successfully implemented for
the intended application by making sure they have all the required functionality and performance
standards. !':12!

The suggested actions that ought to be taken into account before being included in design
qualification are listed below.

The issue that arises statement for assessment

The primary objective of the instrument

The one that was planned setting

The previously scientific external factors and security functionality along with performance
standards

As the manufacturer's initial option

The ultimate decision on the machinery provider !*

Installation Qualification (IQ)

Installation
Support

Operating
Instructions

Figure 2: Installation Qualification

The procedure known as installation qualification (IQ) involves examining the installation, to
guarantee that the parts adhere to the authorised standard and are appropriately installed, as well
as to observe how that Data is kept on file.

The goal is to guarantee that every feature (static properties) of the apparatus or facility are
installed accurately and in accordance with the original blueprint. Every component of the
apparatus is recognised and confirmed with the component listing provided by the manufacturer.
The conditions of the workplace are recorded and examined to make sure they are appropriate for
the equipment's operation. Installation qualification confirms that the instrument is delivered as
intended, That the device has been correctly mounted at the designated location as well as that the
place of installation is appropriate for usage and functionality of every measuring device. [!413]
Before beginning setting up, get information from the producer concerning the demands on setting
up location.
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Verify that site satisfies all requirements set forth by the manufacturer (including those for
Environmental variables like moisture, humidity, temperature, vibrations stage, or sand, along
with services including water, electricity, and gaseous molecules. Allocate adequate room on
shelves to accommodate the equipment, associated standard operating procedures, logbooks,
software, and operating manuals.!®

Operation Qualification (0Q)

Calibration

Certificate

Measurement
Uncertainty

Test
Minimum

Weight
Determination

Figure 3: Operational Qualification

The process of evaluating individual and combined systems to make sure they satisfy
predetermined performance standards and to verify how test results are recorded is known as
operational qualification, or OQ. Ensuring that every dynamic property adheres to the original
design is the goal. Every function of the instrument is examined to make sure it complies with the
manufacturer's requirements. This involves verifying that the machinery responds to signals from
the input correctly by employing recognized, repeatable electronic simulation and guidelines.

Performance Qualification (PQ)

Customer
Seminars

Logbook

Advise In
SOP Writing

Application
Support

Weights

Figure 4: Performance Qualification

Practice competence, a different term for perform competence, is the method of analysing a to
make sure because are distinct & interconnected structures operate to consistently fulfil
predetermined. The goal is guaranteeing given requirements can be met consistently over an
extended period of time.!'”!

To make sure it meets its specifications, the equipment's performance for routine analytical use is
examined.
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A licensed reference thermometer is used to compare the temperature sensor values. Following
calibration, approved, traceable control standards are used to compare the conductivity sensor
data.

The process of proving A device always operates exactly to a specification acceptable with its
normal implementation’s called performance qualification, or PQ. Here, the term consistently is
crucial. Test frequency is significantly higher than OQ. PQ should always be carried out in
circumstances that are comparable to standard sample analysis, which is another distinction.

PQ must to be carried out every time the instrument is used, or at least once a week. The
equipment's stability as well as every component in the system that could affect the analysis
findings determine how frequently the equipment is tested.!'®!

Objective

The purpose of this work is to highlight the significance of calibration and qualification in the
regular operation of Supplies and amenities utilized during the large-scale industrial Supplies and
amenities utilized during the production of radiopharmaceuticals.

Purpose

To establish the process for creating qualification documents, carrying out qualification activities,
reviewing and compiling data, making assessments, and interpreting the outcomes of qualification
and validation activities

Scope

The SOPs that apply to the planning of the actions carried out for qualification.

Responsibility

The implementation, and completion of the equipment and system qualification and
requalification operations will be the responsibility of the officer and above of the user,
engineering, and department.

User Requirement Specifications

User specifications the user department will work with engineering to establish specifications
based on past performance and real-world experience. When preparing the URS, the following
factors which are not exhaustive will be taken into account: Goals Range Accountabilities
Equipment Specifications for user requirements Construction materials Documents that are
necessary Services offered on-site Safety design characteristics Place and surroundings Support
from the provider is necessary Attached Shortcuts Examine and provide feedback Acceptance.!!”]
Advantages

Equipment qualification has many important benefits, especially in regulated sectors like
biotechnology and pharmaceuticals. The following are a few of the primary advantages,
accompanied by reading recommendations:

Regulatory Compliance

By guaranteeing that equipment complies with regulations, qualification lowers the possibility of
non-compliance. This is essential to preserving the calibre of the product and averting any legal
problems. 2]

Improved Product Quality

Organisations may manufacture consistent, high-quality products while reducing errors and
variances by verifying that equipment functions as intended.

Risk management

By identifying possible hazards related to equipment malfunction or incorrect use, qualification
procedures enable preventative actions to lessen these risks.

Operational Efficiency
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Productivity rises when well-qualified equipment runs within predetermined boundaries,
minimising downtime and maintenance expenses

Better Documentation and Traceability

The qualifying procedure produces thorough documentation that offers regulatory audits and
inspections traceability.

Enhanced Confidence

Qualification increases stakeholders' trust in the manufacturing process' dependability, including
customers, management, and regulatory agencies'

These benefits emphasise how crucial equipment certification is to maintaining production process
safety, quality, and compliance.!

Disadvantages

In regulated industries, equipment qualification is crucial, but there are drawbacks as well.
noteworthy disadvantages are listed below, along with links to additional reading:

Expensive

The qualification process can be costly because it requires specialised staff, testing, and
documentation. This can put a pressure on budgets, particularly for smaller businesses.
Time-Consuming

Qualification processes can be lengthy, slowing the time to market for new products. This may
make it more difficult for a business to react quickly to market needs.**

Complexity

Some organisations may find the qualifying process too complicated, requiring a great deal of
documentation and adherence to several rules.

Resource-Intensive

The process of qualifying requires a large amount of technical and human resources, which might
take time away from other important aspects of the organisation.

Possibility of Over qualification

Occasionally, equipment might be overqualified for the purpose for which it was designed, which
could result in wasteful spending and resource allocation.**!

Regulatory Burden

As regulations change, maintaining compliance may become more difficult, necessitating frequent
modifications to documentation and qualifying procedures.

These drawbacks draw attention to the difficulties in equipment qualification, which call for
cautious planning and resource allocation to lessen their effects.!*%]

Application

Application qualification of equipment focuses on proving that specific equipment is fit for its
intended usage within a given application. Through this procedure, the equipment's proper
operation and compliance with performance standards within its operational environment are
guaranteed. The following are the main components of applicant qualification, accompanied by
pertinent references:

Key Aspects of Application Qualification

Clearly Defined usage Case

The first step in application qualification is to outline the equipment's intended usage in the
particular application and make sure it complies with operational criteria.

Performance Testing
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To ensure that the equipment satisfies all requirements and performance standards relevant to the
intended application, it is put through a thorough testing process under real-world operating
settings.[>]

Documentation

To offer a clear record for regulatory compliance and audits, thorough documentation is kept
throughout the application qualification process. This includes test plans, protocols, and results.
Integration with Current Systems

To ensure compatibility and functionality within the larger operational framework, application
qualification evaluates how new equipment will connect with current processes and systems. *°!
User Training

Improving operational safety and efficiency requires that staff members receive sufficient training
on the new equipment and its particular use. This is a critical step in the qualifying process.
Continuous Monitoring

Following qualification, continuous performance monitoring is necessary to guarantee the
equipment's continued compliance and efficacy in its intended use.*”!

Qualification of UV visible spectrophotometer

The visible and ultra violet wavelength range, which is 200—780 nm, is what an ultraviolet—visible
spectrophotometer measure.

Figure 5: UV visible spectrophotometer

Installation procedure

Although the UV instrument was supplied from the factory after careful adjustment and inspection,
it 1s advised to install it in accordance with the following guidelines to ensure maximum
performance and satisfy user requirements.

Installation Site

Operating temperature range: 15 to 35 °C.

Away from the sun.

No persistent mild vibration or strong vibration at all.

There are no powerful electromagnetic or magnetic fields.

Between 45 and 80% humidity.
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There are no organic or inorganic gases that are corrosive absorptivity at UV wavelengths. [2%]
Acceptance Procedure

Items to be checked Specification

Appearance No defeat

Number of parts No missing parts

ROM Check Latest version

Linearity of Absorbance Bent: 0.002Abs (shock noise: 0.004 abs)
Accuracy of Wavelength 0.5

Noise Level Noise width: 0.002Abs

Repeatability of wavelength 0.1

Table 1: Acceptance Procedure

Frequency precision

It can be described as a wavelength reading at an absorbed and emitted spectrum the fact differs
from the actual wavelengths for the region.

Acceptance: £ nm in visible (380-800 nm) and UV (200-380 nm) ranges Within +0.5 nm, the
same peak was scanned three times.

Stray light

Any detected light that falls outside the chosen wavelength's band width is referred to as stray
light.

Acceptance: whether the value of absorbance must be more than 2 or the transmittance of the
solution in a 1 cm cell shall be below 0.01.%°!

Strength for resolutions

Spectral band width the purpose of a spectrum analyser for ultraviolet—visible are correlated with
a resolution. A resolution gets finer as the band width gets smaller. The SBW is determined by the
monochromatic dispersive power and slit width.

Acceptance: There should be a ratio larger than 1.5 between the amount of light absorbed at 266
& 269 nm, accordingly.

Noise

Accuracy of the measurement is impacted by noise at both ends of the absorbance range. Low
absorbance is caused by photon noise from the light source, which compromises measurement
accuracy. Acceptance: Less than 0.001 AU should be the RMS noise.!

Flatness at baseline

The flat baseline test shows that the device can normalise both the final result for the rainbow
around various wavelengths across the assessment of the spectrum of frequencies of light intensity.
The acceptance frequently the assessment was under 0.01 AU.1*!

Consistency

This lamp age, temperature variations, and measurement wavelength all affect how intense the
light. Over time, these modifications may cause inaccuracies in the measurement values.
Acceptance: There was lower than 0.002 of AU/hr of deviation.[*?

Reliability of the method of photometry

Difference between the reference material's measured absorbance and the predetermined value is
used to calculate photometric accuracy.
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Acceptance: The 0.006% w/v of the six duplicate measurements the solutions of at 235, 257, 313
& 345 A nm, dichromate composed of potassium with a RSD, which is of under one percent is
expected: 334

The principle for regularity

Both noise at low absorbance and stray light at high absorbance limitative linear dynamic range
of measurement. Its findings' accuracy & uniformity determine how accurately the sample is
quantified.

Acceptance: = 0.999 for the correlation coefficient.!

CONCLUSION

Equipment qualification is a prerequisite to process validation for the use of the equipment. There
are measurement devices on many different kinds of equipment. One aspect of qualification is
measuring device calibration. Since measuring equipment are frequently used to collect data, their
calibration is crucial. The collected data cannot be trusted if it was not obtained using calibrated
measuring instrument. equipment processes and programs utilised in the pharmaceuticals sector
now qualified in accordance with voluntary the circumstances, vendor practices, industry
standards, and regulatory needs.

To sum up, equipment certification is an essential procedure that guarantees the dependability and
efficiency of machinery in businesses subject to regulations. Organizations can protect patient
safety, guarantee regulatory compliance, and preserve product quality by methodically confirming
that equipment satisfies specified requirements and performs as intended. A thorough qualifying
procedure improves overall operational efficiency while reducing the chance of equipment
failures. In the end, comprehensive equipment qualification promotes trust in production
procedures and enhances the quality of the final goods that are sold. Businesses are better
positioned to satisfy industry requirements when they prioritize and execute efficient qualifying
procedures. Businesses are better positioned to satisfy industry standards, handle regulatory
obstacles, and succeed over the long run when they prioritize and put into practice efficient
qualifying procedures.
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