Scrip >

Pharma Intelligence

Navigating the Regulatory Landscape
— Enhancing Spectroscopy Validation
and Compliance in the
Pharmaceutical Lab

Suja Sukumaran, PhD, Product Manager, Thermo Fisher Scientific
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KEY TAKEAWAYS

= Spectroscopy instrumentation answers key questions for pharma lab researchers and operators.
= To comply with spectroscopy requirements, companies must fulfill a series of qualifications.

= Common pitfalls that stem from outdated technology can lead to non-conformance.
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OVERVIEW

Fouriertransform infrared (FTIR) spectroscopy is one of the most common forms of infrared spectros-
copy and one of the most popular analytical techniques for quality assurance (QA), quality control
(QC), and materials identification in the pharmaceutical industry. With pharma, food, and consumer
goods manufacturers facing increasing regulatory requirements and market pressures at every step
along the product life cycle, FTIR is an essential capability to ensure compliance and market staying
power.

CONTEXT

Suja Sukumaran discussed types of analytical spectroscopy instruments, applications, and require-
ments for validation and 21 CFR Part 11 compliance. She shared tips for navigating the regulatory
landscape with respect to FTIR spectroscopy instrumentation and presented the Thermo Scientific™
Nicolet™ Summit™ X FTIR solution.

KEY TAKEAWAYS

Spectroscopy instrumentation answers key questions for pharma lab researchers
and operators.

Pharma labs use spectroscopy instrumentation such as FTIR, nearinfrared (NIR), Raman, and UV-Vis
to ensure product quality, comply with regulations, and maintain marketability. Each of these spec-
troscopies has a different role to play and is commonly deployed either as part of a general analysis of
a product or in targeted applications such as the testing and release of products.

The questions these instruments answer for drug developers can be grouped into three categories,
which map to three key stages of the pharmaceutical product life cycle:

= Raw materials qualifications
= In-process QC
= Intermediate or finished product QC

Within each stage, spectroscopy provides clarity about the identity, purity, and quantity of the materi-
als used, evaluating each against a USP reference standard and using a company’s own pass/fail
criteria.Many of the typical questions FTIR spectroscopy answers are listed in Figure 1.

Figure 1. Questions FTIR spectroscopy can answer
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* What is this material * Is it the same material as + Starting/ final product has
* Is this the approved raw approved the required amount

material * Is it within the pass criteria * |s the ratio of ingredients
* Is the mix of appropriate * Are the peaks as expected correct

ingredients ¢ |s the material stable
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To comply with spectroscopy requirements, companies must fulfill a series of
qualifications.

As organizations evaluate the optimal spectroscopy instrumentation for their needs, they must consider
four distinct components that regulators require for spectroscopy compliance. Those components are:

= System qualification: This includes design qualification (DQ), installation qualification (1Q), opera-
tional qualification (OQ), and performance qualification (PQ). It is important to note that both 1Q and
0OQ must be performed at the user's site by a certified service representative or service engineer,
and the full 1Q protocol includes a subset of requirements known as re-qualification (RQ). Common
0OQ tests are listed in Figure 2.

Figure 2. Operational qualification common FTIR tests

Used the automated standards wheel or external standards to perform.
*  System PV tests:

Energy ratio (Based on ASTM E1421)

Noise level (Based on ASTM E1421)

Detector/ Photometric linearity (uses the Traceable NG 11 glass transmission standard)
Pharmacopoeia-recommended tests:

Wavenumber accuracy (USP, EP, JP, CP )

Optical resolution (EP, JP, CP)

Wavenumber & Photometric Repeatability (JP)

Intensity repeatability (JP)

Peak Resolution (CP)

*Performed using traceable NIST standard

USP/ EP/JP & CP may not share the same requirement
Different module and accessories require different tests

= 21 CFR Part 11 tools: Part 11 is one of the 1,400 sections written into the Code of Federal Regula-
tions Title 21 and concerns storage of and access to electronic records. Essentially, 21 CFR Part 11
requirements aim to ensure data security and traceability throughout the product life cycle—in
short, data integrity—including via electronic signatures. The way that Thermo Scientific software
solutions ensure compliance with 21 CFR Part 11 is shown in Figure 3. These software solutions
can be installed in either a local or a distributed fashion, a decision that may be conditioned by a
lab's size or the specific spectroscopy instrument they have purchased.

Figure 3. Thermo Scientific security suite and instrument control for 21 CFR Part 11 compliance (to be read
clockwise starting from Instrument Control Software)

Instrument Control Software:
« User interface for data collection
i and processing
Audit Manager: Security Administration:
*  Events logged in database  Data stored in database *+ Manages access &
system policies
Detailed event information (date, +  Access and system policies are
timestamp, author, results, etc...) enforced via Security Administration * Used with single computer or
network location
+ Easy access to any data
file updates « Create records with specific
tags (for CROs/CMOs)

o2

scientific
Audit Manager

Security
Administration
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= Validation: This refers to ensuring whole system functionality, including software, instrument PQ,
methods, and standard operating procedures (SOPs). A summary of what a fully validated system

looks like is depicted in Figure 4.

Figure 4. Representation of a fully validated spectroscopy instrumentation system

ValPro Products & Services
help put your
system into commission

Experienced personnel
help you move to
the latest technology

We work with PM, Re-certification & Relocation
you to determine services & contracts assure
a product fit continued compliance

Commissioning and
Qualification
(DQ -1 - 0Q - PQ)

Specification
(URS)

Ongoing Operation Retirement
(Maintaining the i 's vali | state) (Decommissioning)

~/

21 CFR Part 11 Compliance Tools
provide data security and traceability
throughout the life cycle

This whole setup is part of your 21 CFR Part 11 compliance tool, and
everything together provides you data security and traceability for the life
cycle of your data.

Suja Sukumaran, Thermo Fisher Scientific

Common pitfalls that stem from outdated technology can lead to non-
conformance.

Some of the most frequent non-conformance issues when it comes to 21 CFR Part 11 compliance
and spectroscopy instrumentation at large involve upgrade failures. Because spectroscopy instru-
ments can often outlast the lifetime of the computers on which they are used and can be reinstalled
relatively easily to other computers, users may overlook the need to update instrument configuration.
“There may be an instrument that is 15-20 years old, it may not have the correct resolution, it may not
have the correct specification that today’s pharmacopoeia is asking for. At that time, there can be
some nonconformance going on,” Sukumaran said.

Other non-conformance trends may result from usage of outdated software with questionable data
storage capacity or usage of a non-secure network that may have been set up before instrument
validation processes were in place (resulting in staff having unrestricted access to data storage). “One
thing that 21 CFR compliance really asks users to do is to restrict the access to the data only to the
required personnel,” Sukumaran emphasized.

Lastly, non-conformance may also occur due to not carrying out regular preventive maintenance of an
instrument or not setting up SOPs and PQs correctly. “This sometimes happens because of [high] lab
turnover,” Sukumaran observed. “Sometimes the preventive maintenance on these systems gets
overlooked and sometimes the certifications of new users get overlooked. And sometimes the
changes in SOPs that are made over time may not get documented.”
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CONCLUSION

With spectroscopy analysis comprising an integral part of quality control in the life sciences industry,
leveraging spectroscopy’s full set of capabilities while ensuring data integrity and avoiding errors of
negligence that may lead to non-conformance is paramount. Essential tools that capture those
priorities and deliver on data integrity include:

= 21 CFR Part 11 (e.g., electronic signatures)
= Audit trails

= Qualification packages

= Certification services

= QOperator training

Thermo Fisher’s ISO 9001-certified spectroscopy solution Nicolet Summit X FTIR Spectrometer
combines all these tools into one, uniting factory-traceable instrumentation, certified installation, and
software that facilitates data integrity and regulatory compliance. This is how Sukumaran described it
in a nutshell: “It is one of the most flexible, compact FTIR systems that can do a wide array of appli-
cations due to its compatibility with different types of sampling accessories.
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