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Microsynth

Guide to GxP-compliant Analytical
Testing of Novel Biological Drugs

What are the critical considerations when developing and validating advanced
nucleic acid-based assays, to support biological drug development and man-

ufacturing activities worldwide?

General Introduction

Drug development follows a general
process that includes early drug dis-
covery, the pre-clinical phase, the clini-
cal phase, and eventually the approval
of the drug/therapy by the relevant
authorities. Typically, the develop-
ment of a new drug takes around 10
years. It is a costly process that is full of
uncertainty. Furthermore, the possibil-
ity of failure cannot be ruled out.

In addition to the complex drug devel-
opment process and the manufactur-
ing of the drug product, the analytics
for quality control must be established
to ensure that everything is in the
right place at the right time to enable
a successful production. Finally, the
drug developer needs to define the
deadlines by which its contract manu-
facturer and/or analytical laboratories
must complete the important steps
in the manufacturing or analytical life
cycles, in other words when a valida-
tion of an analytical procedure has to
be completed. In an ideal scenario, the

Microsynth AG, Switzerland

drug developer will share a document
with its manufacturers and testing
labs that aligns timelines for the many
regulatory, manufacturing, and analyt-
ical milestones.

The manufacturing and analytics
follow their own life cycles (see Figure
1). Good Manufacturing Practice
(GMP) guidance applies whenever
a drug is intended for human use,
which means that GMP manufacturing
applies to investigational drugs that
are still undergoing clinical trials. This
is regardless of whether or not they
are being manufactured in large-scale
or small-scale environments. In addi-
tion, the manufacturing process must
include qualified personnel, rooms ,
and equipment to ensure the drugs
are being produced consistently in
line with strict quality controls.

The FDA requests that the analyti-
cal methods used in the “IND stage”
are qualified. In other words, the ana-
lytical procedure must be shown to

be suitable for the specific purpose.
Formal validation of the analytical pro-
cedure should then occur once suffi-
cient knowledge has been acquired
and it is generally speaking consid-
ered advisable to run the validation as
early as possible in the drug develop-
ment process. Moreover, the analytical
procedures must be validated before
the process validation for commercial
production has been initiated.

This white paper focuses on the devel-
opment of analytical procedures with
references to the drug development
and manufacturing cycles. As an ana-
lytical company, Microsynth runs GMP
DNA/RNA-based analytics throughout
the drug development process and for
therapies on the market. Microsynth
supports its customers in developing
and managing the analytical proce-
dures that are required for the quality
testing of the drug/drug candidates.
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Figure 1. Interplay of the life cycle of the analytical procedure (AP) with the drug development pathway and the manufacturing process. The figure is a simplified rep-

resentation .

Analytical Life Cycle and Assay Classes

Analytical Life Cycle

Each analytical procedure follows a
specific life cycle. While the different
guidelines are similar in many areas,
the wording can sometimes tend to be
rather confusing between the guide-
lines. The first step in early develop-
mentinvolves defining the test method
and analytical platform that shall be
used based on the analytical demands
of the sponsor (Figure 2). This assess-
ment relies on the available knowledge
of the different analytical platforms by
the sponsor and Microsynth. Expected
accuracy and precision in the case of
quantitative assays can be assessed
based on similar analytical procedures
that are already run at Microsynth and
this can be compared against product
specifications (analytical target profile
(ATP)) for the testing as defined by the
sponsor. Once the testing strategy and
analytical platform have been defined,
the assay is developed, and its func-
tionality is tested. This completes the
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early development phase.

This is subsequently followed by the
qualification of the analytical proce-
dure. While pre-set acceptance crite-
ria can be defined, this is not manda-
tory as the focus of the qualification
is to assess (i) the performance of the
analytical procedure, (ii) the capabil-
ity of the assay to analyze the speci-
fications of the test item, and (iii) to
define the analytical strategy (i.e. rep-
licates to analyze for the test item) and
control strategy (system suitability
testing criteria). Moreover, the qualifi-
cation helps define the acceptance cri-
teria for the validation and final speci-
fications for the test article. These two
steps are summarized as Analytical
Procedure Development in ICH Q14
and USP 1220 (Figure 2). The FDA does
not request a formal qualification pro-
tocol and report for the IND filing.
However, Microsynth’s policy is to doc-
ument the qualification in a protocol

and report that is approved by the
sponsor. This means that the results of
the qualification are well documented.
Moreover, the analytical procedure is
also documented in sponsor-specific
SOPs following the qualification. The
SOP describes the analytical procedure
with reference to Microsynth'’s internal
SOPs for specific methods (i.e. droplet
digital PCR and ddPCR) and includes
information on system suitability
testing criteria (SST) and acceptance
criteria for the controls.

The validation is a formal study
designed to demonstrate the ability
of the analytical procedure to meet
the pre-defined acceptance crite-
ria that are specified in the validation
protocol. Besides the criteria, the pro-
tocol defines details of the work that
will be performed: controls, details on
the experimental layout and the ana-
lytical procedure, as well as the statis-
tical analysis that will be used. The cri
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teria are based on the analytical target
profile (ATP) and the knowledge of the
analytical procedure from the routine
testing as well as the qualification. If the
criteria are not met, the validation fails.
However, the performance of the ana-
lytical procedure is often well-under-
stood at the start of validation, which
means that the possibility of a failure is
unlikely. However, if the validation fails,
the action required includes the ana-
Iytical procedure needing to be opti-
mized, the ATP having to be adapted,
or, possibly even the analysis strategy
having to be changed (see Figure 2).

On occasions, the analytical proce-
dures are developed in the analytical
department of the sponsor and the
protocol is subsequently transferred to
Microsynth (see Figure 3). Independent
of the status of the analytical pro-
cedure, the first test runs on control
samples (the familiarization run) are
carried out at Microsynth to show that
the assay performs as expected. In

this step, slight modifications (i.e. the
number of PCR cycles and/or anneal-
ing temperatures in PCR) can be
made. If the analytical procedure has
already been qualified/validated by
the sponsor, the familiarization run is
then completed by a protocol transfer.
This involves a protocol that describes
the experiments to be performed and
the acceptance criteria are defined by
the sponsor. Following the execution
of the protocol, the results are summa-
rized in a protocol transfer report and
if all the acceptance criteria have been
met, the analytical procedure can be
used by Microsynth for GMP testing.

Based on its experience with trans-
ferred assays, Microsynth recommends
that it is involved in the early develop-
ment the assay in order to benefit from
its significant experience. An early col-
laboration with the contract labora-
tory could prevent the need for any
unexpected optimization work during
the protocol transfer that will inevita-
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- AP optimization

- Define SST strategy

- Robustness

N
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bly impact the timelines to start GMP
testing and hence the overall timelines
in the drug development process.

A special experiment is performed to
address the robustness of the analyti-
cal procedure. Robustness is a signifi-
cant parameter that confirms the ana-
lytical procedure remains unaffected
by small but deliberate variations in
method parameters. Whereas guide-
lines advise that the robustness is run
during the development phase/early
development phase, it is also pos-
sible to run a robustness study in a
later stage when more knowledge has
been gained from the routine testing
during the clinical studies. A risk-based
approach is used to identify possible
critical parameters as not all factors
can be studied. In a DNA-based quanti-
tative assay, there can be, for example,
some degree of variation in the DNA
input, the effect of primer/probe lots,
slight changes in PCR volumes, etc.

Performance Verification

- Monitoring of AP performance
by trending data collection
- Continuous improvement of AP

- AP suitable for intended purpose

N s

- re-qualification or re-validation
(also partially) if required by
risk analysis

Figure 2. Life cycle of analytical procedure and specific questions addressed in the different steps. Depending on the source describing the analytical life cycle the early

development and qualification are grouped as development as for example in ICH Q14.
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Figure 3. Transfer of analytical procedures developed at the premises of the customer.

Qualification and Validation of Analytical Procedures

The extent of qualification/validation
depends on the ICH assay class and
the application of the assay for char-
acterization or release testing. The
ICH Q2 guideline includes four assay
classes (see Table 1) and the criteria
to address during the qualification/
validation depends on the assay class
(see Table 2). A schematic representa-
tion of quantitative assays grouped in
class Il and class IV is shown in Figure
4.

A typical Class | assay at Microsynth
is the identity testing of the sequence
of the drug substance/drug product
against the expected sequence by
Sanger sequencing. The results are
reported either as “identity con-
firmed” or “identity not confirmed.”
Based on the ICH Q2 guidelines, it is
only the criteria specificity that must
be addressed. As Sanger sequenc-
ing is by definition specific, in other
words, Sanger sequencing results in a
sequence and is not comparable with
an HPLC peak that could represent
different substances, no qualification
is required. Instead, a validation can
be directly performed. In the valida-
tion, the aim is to show that a sample
provided by the sponsor shows 100%
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identity with the reference sequence.
Moreover, in the validation, a set of
sequencing primers is defined that
enables a fast routine testing. In the
case of the identity testing of a plasmid
sample, Sanger sequencing can be
performed directly on the plasmid
DNA template, whereas for other appli-
cations the region of interest must first
be PCR amplified before sequencing.
Besides Sanger sequencing, next-gen-
eration sequencing can also be used
for identity testing. A next generation
sequencing (NGS) approach is signif-
icantly more sensitive and it can also
detect low frequency mutations (<5%)
present in a DNA population or the
sample.

Quantitative assays as grouped in ICH
classes Il and IV (see Table 1) are reg-
ularly run at Microsynth. More often
than not, these assays are based
on droplet digital PCR (ddPCR) or
next-generation sequencing. The cri-
teria to investigate during the qualifi-
cation/validation of both classes are
very similar, except for the “limit of
quantification” that is only addressed
in class Il assays. A qualification/valida-
tion study includes at least three ana-
lytical runs that have been performed

by two operators on a defined number
of samples covering the range of the
assay including some “safety margin”
The accuracy is then measured by com-
paring the expectation value (theoret-
ical accepted value) against the meas-
urements (the fit between expected
and measured). In the case of DNA-
based and RNA-based assays, it is often
more complex to calculate the theoret-
ical expected value than it is for other
assay types. For example, if a plasmid
representing the transgene is spiked in
the host DNA, the plasmid DNA must
be highly diluted compared to the
host genomic DNA. The precision can
then be separated in the repeatability
(within run variation) and intermediate
precision (the variation caused by the
analytical run and the operator) using,
for example, an Analysis of Variance
(ANOVA) approach.

A typical class Il assay is the meas-
urement of CRISPR off-target editing
rates at a specific locus using an ampli-
con deep-sequencing strategy. Class Il
assays are normally quite ambitious as
very small quantities (i.e. editing rates)
must be quantified. The experimen-
tal layout and statistical analysis for a
qualification/validation is very similar
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to that of class IV assays.

The testing of residual DNA of the pro-
duction host is a typical class Il assay,
i.e. the analysis of E. coli DNA in recom-
binant therapeutic products such as
antibodies. In a class Ill assay, it is only
the criteria specificity and limit of detec-
tion that is addressed during a qualifi-
cation/validation. In contrast to quan-
titative assays, the result of the testing
is recorded in binary mode (0 and 1)
and the LOD is determined using serial

dilutions and probit regression analy-
sis. However, class Il assays are often
replaced by class Il assays, which results
in the quantification of the impurities.
Moreover, ICH guidelines also define
analytical platforms that can be gener-
ically validated, which reduces the
need for product-specific validations.
According to ICH Q2 guidelines, a plat-
form analytical procedure is defined
by ICH as “... a multi-product method
suitable to test quality attributes of dif-

Table 1. Assay classes as defined in the ICH Q2 guidelines.

Class | Identification test

Class Il Quantitation of Impurities

Class Il Qualitative limit test for impurities
Class IV

(4+5)

Table 2. Assay classes and criteria that must be addressed for the different assay classes.

Specificity
Accuracy
Precision — Repeatability
Precision - Intermediate Precision
Linearity
Range
Limit of Detection (LOD)
Limit of Quantification (LOQ)

Microsynth AG, Switzerland

Microsynth

ferent products without significant
changes to its operational condi-
tions, system suitability, and report-
ing structure. This type of method
would apply to molecules that are
sufficiently alike with respect to the
attributes that the platform method is
intended to measure.” In the case of a
platform analytical procedure, it can
be validated, which reduces the effort
required for further product-specific
validations.

Quantification of active ingredients; the Class IV assays can be further divided whether a target +/- a specific range must
be measured, or the measured value should be no lower than (=) a specific acceptance criteria; see below)

Assay Class

1(1) 11(2)

'
X X X X X

11 (3) IV (4 +5)
X X

'
X X X X X
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Figure 4. Schematic representation for Class Il and Class IV assays. Class IV assays can be further classified based on the product-specific criteria that must be ana-

lyzed. The range of the analytical procedure to be qualified/validated exceeds the requested range of the assay. Specific wording is often used to describe the accept-

ance criteria for the samples in these assays, i.e. non-lower than (NLT) or no more than (NMT), which can simply be described using universal mathematical notifica-

tions.

Setting System Suitability Testing Criteria (SST) and Criteria for Qualifications and Validations

System suitability testing (SST) is
used to show that an analytical run
has resulted in trustworthy results. In
other words, it demonstrates that the
platform on which the analyses were
run was suitable for its intended use.
Purely technical SST criteria are fre-
quently used to evaluate a measure-
ment during qualification/validation
(i.e. minimal read depth in amplicon
deep-sequencing or accepted droplets
in ddPCR). Besides these platform-spe-
cific SSTs, positive and negative con-
trols are included depending on the
test class and/or assay layout, and,
especially in routine testing, controls
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are crucial. Based on the knowledge it
has gained regarding the performance
of the different analytical platforms,
Microsynth can help the customer in
terms of meaningful SSTs for each plat-
form/analytical assay.

The difference between qualification
and validation is that qualification
uses either relaxed acceptance crite-
ria or some criteria are not defined, as
the qualification is used to assess the
performance of the analytical proce-
dure and helps to define the accept-
ance criteria for the later validation.
Setting acceptance criteria for qualifi-

cation/validation is the responsibility
of the sponsor and this depends on the
Analytical Target Profile (ATP) of the
drug product defined by the sponsor.
The ATP is derived from the Quality
Target Product Profile (QTPP), which is
also defined by the sponsor. The role
of Microsynth is to assess how realis-
tically these criteria can be met based
on the performance of similar analyt-
ical procedures that are already run
at Microsynth. Moreover, Microsynth
draws attention to possible pitfalls and
difficulties it might expect and helps
to define the experimental layout and
analysis strategy.
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Analytical Platforms at Microsynth

Microsynth focuses on the DNA-based
and RNA-based analytics and each ana-

lytical platform has a focus on some of
the ICH assay classes (see Table 3).

Microsynth

Table 3. Typical usage of the different analytical platform available at Microsynth for the different ICH assay classes.

Assay Class

Class |

Class Il
Class IlI
Class IV

Sanger Sequencing

Sanger sequencing is a comparable
mature platform and it plays a key role
in the first sequencing of the human
genome. Depending on the analyti-
cal procedure, either the DNA sample
(i.e. plasmid DNA) can be sequenced
directly, or some PCR/RT-PCR steps
are needed. Relatively high concen-
trations of a PCR product or plasmid
DNA are combined with a single
sequencing primer, the polymerase,
nucleotides, as well as labelled chain
terminator nucleotides. The cycle
sequencing PCR reaction will result
in a pool of DNA fragments of differ-
ent lengths that are labelled by the
chain terminator nucleotides. The
pool of DNA fragments is then sepa-
rated by capillary electrophoresis and
the fluorescence is readout (Applied
Biosystems 3730x| Genetic Analyzer).
Microsynth considers Sanger sequenc-
ing to be one of the best examples of
an analytical platform that meets the
criteria for platform validation. This

Fragment Analysis

Fragment analysis (FLA) can be used
as an alternative to PCR and gel elec-
trophoresis. When using fragment
analysis, the PCR is run with a labelled
primer and the PCR product is sep-
arated on the same platform as the
Sanger sequencing reactions (Applied
Biosystems 3730x| Genetic Analyzer).

Microsynth AG, Switzerland

Analytical Platform

Sanger

Fragment
Sequencing

is because (i) the Sanger sequenc-
ing always starts with purified dsDNA
(or occasionally ssDNA) although
the sequence may differ between
test articles, (i) Sanger sequencing
is performed under identical oper-
ational conditions, (iii) system suit-
ability criteria applied for results
reporting are highly similar in their
structure (coverage and the quality
of each base in the sequences; see
below), and (iv) the reporting will
either confirm or not confirm iden-
tity with the theoretical expected
sequence (reference sequence). A
platform validation was performed at
Microsynth for the Sanger sequencing.
Sanger sequencing is almost exclu-
sively used to demonstrate the iden-
tity of a test article (ICH Q2 class |
assay). According to the ICH Q2 guide-
lines, the specificity criteria must be
addressed for class | assays. Sanger
sequencing is inherently specific
as the outcome of Sanger sequenc-

By adding an internal size standard to
each reaction following the PCR ampli-
fication, the product length can be
estimated very accurately (a few base
pairs) for PCR products in the range
of 100-600 bp. The advantage of FLA
is that it is highly sensitive and mul-
tiple loci can be analyzed in parallel.

ddPCR
Analysis (qPCR)

NGS Amplicon NGS WGS

ing is the sequence of bases present
in the test article (template DNA). For
Sanger sequencing to be successful
(i) a primer matching the sequence
of the template DNA and (ii) the tem-
plate DNA itself must be present in the
Sanger sequencing reaction. If a primer
is present in the Sanger sequencing
reaction that does not bind to the tem-
plate DNA, then this means either no
or poor Sanger sequencing results
will occur. Furthermore, if the tem-
plate DNA is missing, either no or poor
Sanger sequencing results will occur.
Sanger sequencing is best used for
identity testing for sequences up to a
few kilobases. For longer sequences,
the next-generation sequencing plat-
form is preferred. Moreover, an advan-
tage of Sanger sequencing is that
low-frequency mutations in the DNA
population will not affect the testing
results (frequencies of around <15%).

Paternity analysis used in forensics
or cell line authentication is a typical
application that is based on FLA (iden-
tity testing). Moreover, the amplifica-
tion can be used as a qualitative limit
test such as analyzing the presence
of Mycoplasma species in cell culture
supernatant.
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Digital Droplet PCR (ddPCR)

Digital droplet PCR (ddPCR) is a rel-
atively new PCR-based technology
combining real-time qPCR with micro-
fluidics. ddPCR allows the absolute
quantification of specific DNA mole-
cules in a sample. In contrast to gqPCR,
ddPCR is an endpoint PCR. Rather than
running a single PCR, the PCR reaction
is performed in thousands of oil drop-
lets. This step is called droplet gener-
ation, where microfluidics are used to

viue

encapsulate the PCR reaction mix into
small oil droplets. The PCR reaction
is then run on a standard PCR cycler.
However, after PCR, the oil droplets
are analyzed for fluorescence, which
results in a digital read-out of positive
and negative droplets. This readout
is then used to calculate the copy
numbers of the respective molecule
per microliter. As the latest platforms
enable the readout of several differ-

(E3H
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— u
Prepare ddPCR Generate PCR
reaction mix droplets amplification
‘ Oil
Mixture —— 20°000 droplets = -

la

—— Target of interest
—— Background DNA

Transfer emulsion to 96-well PCR Plate

000000
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000000

Microsynth

ent fluorophores, it is possible to run
complex multiplex assays.

ddPCR is the method of choice for
copy number determination or quanti-
fication of translocation frequencies in
CRISPR-edited samples. In these cases,
a duplex ddPCR assay is run that meas-
ures the frequency of the genome
copies compared to the event (i.e.
transgene or translocation).

=
=

Read and
analyze results

il alkla

Figure 5. Workflow for ddPCR analysis. The PCR amplification is performed in thousands of small reaction droplets which are generated before the PCR cycling. After

PCR amplification, individual droplets are analyzed for amplification of the target (fluorescence).
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Next Generation Sequencing
Next generation sequencing includes
a wide variety of platforms that differ
in terms of the length of the sequences
generated and the throughput.
Whereas the most dominant short
sequencing platform is lllumina with
sequences of 2*50 to 2*300 and mil-
lions to billions of reads generated
per run, long-read technology plat-
forms from Pacific Biosciences and
Oxford Nanopore Technologies are
well renowned Long-read platforms
can generate reads of many kilobases,
although the read quality can be lower
than it is for short-reads.

The selection of the platform depends
on the analytics that are being run. A

typical analysis that is addressed with
the short-read technology is the meas-
urement of the editing frequency on
CRISPR-edited cell pools, either on-tar-
get or off-target. Moreover, NGS can
also be used for identity testing of long
regions of interest for which a Sanger
sequencing approach is not practica-
ble. However, in the case of identity
testing, the advantage of NGS, specif-
ically the detection of low frequency
mutations in the population of mol-
ecules, can complicate the identity
testing. In contrast to Sanger sequenc-
ing, NGS can quite easily detect muta-
tions with frequencies <5% and, there-
fore, criteria must be set with regard

Regulatory Requirements to be Considered

Microsynth

to what mutation frequencies are rele-
vant for the identity testing. Mutations
with frequencies <10% are often not
considered.

Sanger sequencing, as well as short-
read NGS technologies, will have diffi-
culties if long repetitive elements are
present in the region of interest that is
included in the identity testing. In such
cases, an NGS long-read technology
can help to overcome the technical
limitations of the other two technolo-
gies. At Microsynth, there are two avail-
able long-read technology platforms:
PacBio and Oxford Nanopore.

Contractual Agreements

Before establishing a business rela-
tionship, certain regulatory docu-
ments should be in place. To facili-
tate discussions between the sponsor
and Microsynth, a Confidentiality
Disclosure Agreement (CDA) must be
signed by both parties. The CDA allows
for the sharing of confidential informa-
tion between the parties and is useful
for any discussions, even before com-

Sponsor Audits

Sponsor audits that follow GMP guide-
lines are conducted in Microsynth'’s
analytical testing laboratories. Once
the analytical tests have been quali-
fied, validated, and approved by the
sponsor, the responsibility towards
regulatory authorities remains with
the sponsor. In the pharmaceutical
sector, maintaining a lasting relation-
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mencing any laboratory work at the
testing facility. Typically, the CDA is fol-
lowed by a Master Service Agreement
(MSA) and/or a Quality Agreement
(QA). While an MSA is a basic contract
that outlines the scope of the rela-
tionship between the two parties and
contains terms for current and future
activities and responsibilities, a QA
defines specific quality parameters for

ship with sponsors requires adherence
to GMP quality standards and mutual
trust. According to GMP guidelines,
sponsors are obligated, along with reg-
ulatory authorities, to ensure that lab-
oratories comply with good manufac-
turing practice specifications through
audits. These sponsor audits are highly
appreciated as they provide sponsors

a project and specifies which party is
responsible for meeting those param-
eters. The QA should cover all aspects
of the project related to the identity,
quality, safety, efficacy, and purity of a
product or service.

with the opportunity to thoroughly
familiarize themselves with the labora-
tory and establish the necessary trust
in Microsynth as a high-quality service
partner. They also enable the exchange
of information and quality require-
ments, allowing companies to learn
from each other’s interpretations and
implementations of GMP guidelines.
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Microsynth

Accreditation / Certification / Authorities / Notified Bodies @Microsynth
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3003 Berme, 03.03.2020
‘Swiss Accreditation Service SAS

Lol

Head of SAS
Konrad Flck

ISO/IEC 17025:2017 Accreditation
Swiss Accreditation Services (SAS)

Figure 6. Authorities, certifications and accreditations @ Microsynth (1SO 9001:2015 not shown).

The ISO/IEC 17025:2017 re-accredita-
tion is performed every 5 years by the
Swiss Accreditation Service (SAS), with
surveillance audits taking place every
2 years or at shorter intervals, if nec-
essary. The identification of risks takes
place on an ongoing basis. Both the
risk of providing invalid results, includ-
ing invalid statements of conformity,
and risks regarding impartiality are
considered once a year through inter-
nal audits.

As part of the accreditation of testing
laboratories in accordance with the
ISO/IEC 17025:2017 standard, partic-
ipation in interlaboratory testing is

Microsynth AG, Switzerland

mandatory. This proves the quality of
the work performed.

The 1SO 9001:2015 / EN ISO
13485:2016 re-certification  takes
place every 3 years and is performed
by the Swiss Association for Quality
and Management Systems (SQS).
Meanwhile,  maintenance  audits
take place annually. The fulfilment of
requirements and the identification
of risks regarding product quality are
checked by annual internal audits. The
DNA/RNA synthesis with the compo-
nents for medical use and provision of
related activities used for medical ana-
lytics are produced carefully and with

ards and guidelines, as illustrated in
Figure 6.

Certificate

the normative basis mentioned.

Microsynth AG
Schiitzenstrasse 15
9436 Balgach
Switzerland

scope
Production and distribution of nucleic acids and
components for medical use and provision of
associated activities

Nommatve basis

EN1SO 13485:2016  Medical devices — Quality Management System

Reg.no. 44591
Paget ol

Validiy 24062023 - 3.06.2026
et 24.06.2023

FraTo——

ISO/IEC 17025:2016 Certification
Swiss Association for Quality and
Management Systems (SQS)

strict quality requirements in place to
ensure patient safety.

Our GMP status is verified every two
years through a basic inspection by
the government agency Swissmedic,
as well as via regular internal quality
assurance audits and sponsor audits.
Third-party reviews of Microsynth’s
actions help it overcome “operational
blindness,” enabling critical exami-
nation of the processes and contin-
uous improvement in place within
the Microsynth quality management
system (QMS).
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Glossary

Relevant Abbreviations

AP
ATP

BLA

CDA
CoA
CTA
EMA
FDA
ICH
MAA
MSA
NDA
00S
O0T
QA
QM
QTPP
SST

Analytical Procedure

Analytical Target Profile

The Biologics licensing application (BLA) is a request for permission to introduce, or deliver for introduction, a biologic
product into interstate commerce.

Confidentiality Agreement (Non-disclosure agreement)

Certificate of Analysis

Clinical Trial Appication

European Medicines Agency

U.S. Food and Drug Administration

International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use
Marketing Authorization Application

Master Service Agreement

New Drug Application

Out of Specification

Out of Trending

Quality Agreement

Quality Management

Quality Target Product Profile

System Suitability Testing; used to verify that an analytical method was suitable for its intended purpose

Important Guidelines and Regulations

ICH Q14 (R2)
ICH Q2 (R2)
FDA-2015-N-0007
USP
Ph.Helv.
Ph.Eur.

USP 1220
USP 1033

ICH guidelines Analytical Procedure Development

ICH guidelines Validation of Analytical Procedures

Analytical Procedures and Methods Validation for Drugs and Biologics — Guidance for Industry
United States Pharmacopeia

Pharmacopoea Helvetica

Pharmacopoea Europaea

Analytical Life Cycle

Biological assay validation

Microsynth AG, Switzerland
Schitzenstrasse 15 - P.O. Box - CH-9436 Balgach - Phone +41 71 722 83 33 - info@microsynth.ch - www.microsynth.com
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