PDA

Fareniteral Drug Assoclstion

N/

PDA Global Headquarters
Bethesda Towers,

Suite 600

4350 East West Highway
Bethesda, MD 20814 USA
TEL: +1 (301) 656-5900
FAX: +1 (301) 986-0296

PDA Europe gGmbH
Am Borsigturm 60
13507 Berlin
Germany

OFFICERS

Chair
Anil Sawant, PhD

Chair-Elect
Melissa Seymour, MBA

Secretary
Bettine Boltres, PhD

Treasurer
Emma Ramnarine, PhD

Immediate Past Chair
Susan Schniepp

President & CEO
Glenn E. Wright

DIRECTORS

Lisa Bennett

Cristiana Campa, PhD
Andrew Chang, PhD
Cylia Chen Ooi, MA
Mirko Gabriele, PhD
Marc Glogovsky, MS
Andrew Hopkins
Stephan O. Krause, PhD
Ivy Louis, MBA

Amy McDaniel, PhD
Brigitte Reutter-Haerle

Osamu Shirokizawa

|ECTING

PEOPLE
SCIENCE=®

REGULATION®

www.pda.org

23 July 2024

Reference: Chinese Pharmacopeial Annex: Draft of Guidelines for Risk
Assessment and Control of Objectionable Microorganisms in Non-sterile Products
(First)

Dear Madam or Sir,

PDA appreciates the opportunity to provide feedback to the Chinese
Pharmacopeia on Annex: Draft of Guidelines for Risk Assessment and Control of
Objectionable Microorganisms in Non-sterile Products (First). In our attached
comments, PDA offers specific comments and feedback that we believe will be
helpful in the further development of this important Annex.

PDA is a non-profit international professional association with over 10,000
individual members, including scientists, industry professionals, and consultants
who have an interest in pharmaceuticals, biologics, device manufacturing, and
quality. Our comments have been prepared by a committee of PDA members with
expertise in the areas covered in the Public Docket on behalf of PDA’s Science
Advisory Board.

If you have any questions, please do not hesitate to contact me via email at
wright@pda.org.

Sincerely,

L2

Glenn E. Wright
President and CEO

cc. Josh Eaton, PDA; Carrie Horton, PDA; Jessie Lindner, PDA; Danielle Bretz, PDA
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PDA Comments to Chinese Pharmacopoeia Guidance: Guidelines for Risk Assessment and Control of
Objectionable Microorganisms in Non-Sterile Products

General Comments about the Guidance

Comment

Proposed Change

Rationale

In multiple places in the document, the term
“strain” is used, while the term “species” is used
in Table 1. Recommend standardizing the
language to species.

Replace references to “strain” with “species as
described below.

Line 11 (translated version):

“The present Guidelines stipulate common
species of objectionable organisms in..”

Section |. Header:

“Common Species of Objectionable
Microorganisms”

Line 66 (translated version):

“appropriate method is selected to identify the
microorganisms to the species level,”.

Line 107 (translated version):
“If necessary, detected microbial species can be
selected...”

Updated language will harmonize with those
found in other current industry and regulatory
documents and it is not critical to reference use
the sub-species hierarchy of strain versus species
level.




Introduction

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Objectionable microorganisms PDA recommends clarifying the | “Objectionable microorganisms | It is unclear if the guideline is
are potentially hazardous scope of the guideline in terms are potentially hazardous limited to pharmaceutical drug
microorganisms that can survive | of the range of non-sterile microorganisms that can products or is extended to over-
or reproduce in non-sterile products. survive or reproduce in non- the-counter consumer health
products, adversely affect the sterile products, adversely products, dietary supplements,
physical and chemical properties affect the physical and chemical | medical devices, and traditional
of the product, destroy the properties of the product, Chinese medicines. By adding
functions and effects, or cause destroy the functions and this statement, the scope of the
damage to the health of patients effects, or cause damage to the | guideline will be clarified.
6.9 through specific routes of health of patients through

administration.”

specific routes of
administration. Non-sterile
products include
pharmaceutical drug products,
over-the-counter consumer
health products, dietary
supplements, enteral nutrition
products, medical devices, and
traditional Chinese medicines.”




Section I: Common Strains of Objectionable Microorganisms

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“A microorganism is judged as PDA proposes adding a “A microorganism is judged as By providing this statement, it
objectionable microorganism in | statement regarding inherent objectionable microorganism in | will address the presence of
a particular non-sterile product, | non-objectionable organisms. a particular non-sterile product, | inherent non-objectionable
but may be acceptable for other but may be acceptable for organisms and clarify scope of
products.” other non-sterile products. By | being for non-sterile products
definition, non-sterile products | only.
17-18 may contain, non-hazardous
bioburden derived from
materials present in the
formulation and should be
assessed for the risk to the
consumer or product quality.”
“In determination of PDA recommends adding “In determination of By providing an example of a
objectionable microorganisms of | “dosage form” as a product objectionable microorganisms product characteristic it provides
non-sterile products, it should characteristic example. of non-sterile products, it clarity for the reader and dosage
comprehensively evaluate should comprehensively form is a critical factor for
relevant factors such as the evaluate relevant factors such consideration.
18-21 characteristics of the as the characteristics of the
microorganism, product microorganism, product
characteristics, route of characteristics (e.g., dosage
administration, drug users, and form), route of administration,
production process.” drug users, and production
process.”
“Non-fermentative gram- PDA recommends removing the | “Non-fermentative gram- While the organisms listed are
negative bacteria, such as term “objectionable” from the negative bacteria, such as routinely associated with water
29-32 Burkholderia cepacia complex, statement. Burkholderia cepacia complex, | systems, the organisms may not

Ralstonia spp.,
Stenotrophomonas spp.,

Ralstonia spp.,
Stenotrophomonas spp.,

be categorized as
“objectionable” as this




Section I: Common Strains of Objectionable Microorganisms

Line
Numbers-
Translation

Referenced Text

Comment

Proposed Text

Rationale

Sphingomonas spp., etc., usually
have strong tolerance to the
antibacterial system of non-
sterile products in water matrix,
and are common objectionable
microorganisms in
pharmaceutical water system.”

Sphingomonas spp., etc.,
usually have strong tolerance to
the antibacterial system of non-
sterile products in water
matrix, and are commonly
found ebjectionable
microorganisms in
pharmaceutical water systems.”

determination is dependent on
how/where the water is used.
This concept aligns with the
previous statement that a
microorganism may be labeled
as “objectionable” for a
particular non-sterile product
but may be acceptable for other
products.

Section II: Risk Identification Strategy for Objectionable Microorganisms in Non-sterile Products

Line
Numbers-
Translation

Referenced Text

Comment

Proposed Text

Rationale

38-39

“The identification and analysis
of microorganisms detected in
non-sterile products is the key
to the risk assessment of
objectionable microorganisms.”

PDA proposes adding “accurate”
to the sentence.

“The accurate identification
and analysis of microorganisms
detected in non-sterile
products is the key to the risk
assessment of objectionable
microorganisms.”

The accuracy of genotypic vs
proteotypic vs phenotypic
systems vary. By adding
“accurate” to the beginning of
the sentence, it will stress that
the accuracy of the system
selected for microorganism
identification is relevant for
proper root cause assignment
and effective Corrective and
Preventative (CAPA) resolution.




Section IlI: Risk Identification Strategy for Objectionable Microorganisms in Non-sterile Products

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Compliant with the microbial PDA suggests removing “Compliant with the microbial By making this change, it allows
limit standards for non-sterile reference to Failure Mode and limit standards for non-sterile for the selection of proactive or
products (General Chapter Effects Analysis (FMEA), and any | products (General Chapter reactive assessments, as
1107), appropriate risk specific tool recommendation 1107), appropriate risk appropriate to the unique
assessment methods should be | for this application. assessment methods should be | situation.
used, such as Failure Mode and used based on the nature of If reference for reader is wanted,
Effects Analysis (FMEA) or risk the situation. such-as-Failure could refer to ICH Q9(R1) and
decision matrix, etc., in Mode-and-Effects-Analysis other appropriate Quality Risk
combination with the {FMEA)-orrisk-decision-matrix; | Management (QRM) guidance
formulation, production ete;-Some considerations for for tool usage and selection.
39-44 process, route of administration, the risk assessment include
drug users and dosage form of but are not limited to
different products to determine formulation, production
whether identification and process, route of
analysis should be performed administration, drug users and
for the microorganisms dosage form of different
detected in non-sterile products to determine whether
products.” identification and analysis
should be performed for the
microorganisms detected in
non-sterile products.”
“Referring to Table 1, PDA recommends adding a “Referring to Table 1, Section Il largely focusses on
identification and analysis of statement regarding the use of identification and analysis of traditional culture methods as a
microorganisms detected in Alternative Microbial Methods microorganisms detected in source of bioburden analysis
different types of non-sterile (AMM) and guidance that different types of non-sterile which allows for culturable
45-46 products can be performed.” situations where an ID is not products can be performed. microorganisms. Alternative

available to be considered as
part of the risk assessment.

Situations where an ID is not
available should be considered

Microbial Methods (AMM’s)
may provide data which shows




Section IlI: Risk Identification Strategy for Objectionable Microorganisms in Non-sterile Products

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
as part of the risk assessment. | the presence of microorganisms
This consideration is important | which may or may not be
with increased acceptance of culturable. The updated
Alternative Microbial Methods | language provides consideration
which can determine presence | of this factor along with
of viable organisms that may guidance.
or may not be culturable.
Where possible, should
sufficient cells be harvested
from the product, sequencing
can be used to confirm the
identity of contaminating
organisms for risk
categorization.”
“Table 1. Risk decision matrix for | PDA encourages that Table 1. “Tabled-Risk-decision-matrix The Table does not fit all the
identification of microbial Risk decision matrix for foridentification-of-microbial variations for all products and
species detected in non-sterile identification of microbial species-detectedinnon-sterile | could add more confusion for
47-55 . . .
products” species detected in non-sterile products” the reader.
products be removed from this
guidance.
“For example, when the PDA recommends removing “For example, when the As currently written, it is implied
microbial count results exceed “alert limits” as part of the microbial count results exceed | that there are “alert limits”
the action limit or alert limit statement regarding their the action limit eralerttimit specified in guidance standards.
57-62 stipulated in the standard; stipulation in “the standard” and | stipulated in the standard or an | The PDA is not aware of alert

suspicious hazardous
microorganisms detected on the
selective plate are tested using
specified microorganisms; or

adding “or an internal alert
level” to clarify the intent of the
statement. PDA also

internal alert level suspicious
hazardous microorganisms
detected on the selective plate

of a test for are-tested-using

limits being specified in any
standard.




Section IlI: Risk Identification Strategy for Objectionable Microorganisms in Non-sterile Products

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
based on analyzed trends of recommends clarifying wording | specified microorganisms; or The current proposal clarifies for
historical data from microbial in last sentence. based on analyzed trends of the reader that internal alert
monitoring, such as three out of historical data from microbial levels should be set by each
five consecutive test samples monitoring, such as three out manufacturer. This update will
exceeding the alert limit or of five consecutive test samples | eliminate confusion regarding
other abnormal trends, exceeding the alert limit or alert levels for the reader.
identification of microorganisms other abnormal trends,
on microbial limit test plate is identification of representative | Clarified wording that the
required.” colonies microorganisms on organisms were from tests
microbial limit test plate is conducted for specified
required.” microorganisms.
Clarified identification
requirements.
Section 3.1: Potential Hazards of Microorganisms
Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“After the potential hazard PDA proposes adding a drug “After the potential hazard By providing an example of a
characteristics of the detected characteristic example to the characteristics of the detected product characteristic it provides
78-81 microorganisms are clarified, sentence. microorganisms are clarified, clarity for the reader and dosage

further evaluation can be
carried out in combination with
factors such as the microbial
load of non-sterile product, drug

further evaluation can be
carried out in combination with
factors such as the microbial
load of non-sterile product,

form is a critical factor for
consideration.




Section 3.1: Potential Hazards of Microorganisms

Line

Numbers- Referenced Text Comment Proposed Text Rationale

Translation
characteristics, drug users, and drug characteristics (e.g.,
route of administration.” dosage form), drug users, and

route of administration.”
3.2: Water Activity
Line

Numbers- Referenced Text Comment Proposed Text Rationale

Translation
“For non-sterile products with PDA recommends adding a “For non-sterile products with Water activity can be used as an
low water activity, such as solid clarifying statement regarding low water activity, such as solid | indicator when present in a
preparations and liquid water activity and its use as an preparations and liquid moisture controlled
preparations with non-aqueous environmental moisture preparations with non-aqueous | environment (e.g. non toxic
matrix, microorganisms are indicator. matrix, microorganisms are desiccant or hygroscopic
usually not easy to grow and usually not easy to grow and chemistry/product) which
reproduce, but the bioburden of reproduce, but the bioburden controls water mobility. Where
API and excipients and of APl and excipients and these conditions don’t exist,
production process should be production process should be water mobility can result in

92-96 reasonably controlled, and reasonably controlled, and condensation where organisms

attention should be paid to
storage conditions and
packaging system that affect
water activity of products.”

attention should be paid to
storage conditions and
packaging system that affect
water activity of products.
Water activity for well
controlled packaging and
storage can be used as a guide
especially where systems such

can survive and grow.




3.2: Water Activity

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
as non-toxic desiccants or
hygroscopic product forms are
present. The stability of the
system should be assessed to
ensure that condensate does
not form enabling the
conditions for growth within
the stored or packed product.”
3.2 Product Formula
Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“In the drug research and PDA proposes adding “In the drug research and Updated wording clarifies the
development stage, “antimicrobial effectiveness of development stage, aspect of formulation (solvent
characteristic parameters such the drug formulation” as a characteristic parameters such | and antimicrobial preservatives)
as formula and pH should be characteristic parameter in place | fermula as antimicrobial that play an important role in
reasonably optimized to of “formula” for consideration in | effectiveness of the drug controlling microbial growth. It
100-102 | effectively control the growth the control of microorganism formulation and pH should be | would be helpful for the reader

and reproduction of
contaminating microorganisms
in products.”

growth and reproduction.

reasonably optimized to
effectively control the growth
and reproduction of
contaminating microorganisms
in products.”

to discuss this in the guidance.




3.3 Route of Administration or Intended Use

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Attention should be focused on | PDA recommends removing “Attention should be focused Unsure of what non-sterile
whether the administration site | “urinary tract” from the on whether the administration | product is applied to the urinary
is damaged, such as skin, administration site listing and site is damaged, such as skin, tract. Suggest changing to
115-116 respiratory tract, gastrointestinal | replacing with “genitourinary respiratory tract, “genitourinary tract” to avoid
tract or urinary tract.” tract”. gastrointestinal tract or urinary | reader confusion and cover drug
genitourinary tract.” formulations such as vaginal
tablets, pessaries and
intravaginal gels.
“Table 2. Risk level classification | PDA suggests changing the “Table 2. Risk level The water activity cut-off of 0.6
of dosage forms of non-sterile Water Activity (Aw) value to classification of dosage forms is too stringent when bacteria
products <0.75. of non-sterile products found in non-sterile products do
not grow below 0.85 and most
High (Aw 20.6) High (Aw 20.75) fungi do not grow below 0.75.
An A,, of <0.6 does not support
Low (Aw<0.6) Low (Aw<0.75) the growth of most
122-124 microorganisms. Specialized

Note: Water activity Ay < 0.6
usually does not support the
growth and reproduction of
most microorganisms”

Note: Water activity A, <0.75
usually does not support the
growth and reproduction of
most microorganisms”

microorganisms that grow below
0.75 are not isolated on
compendial media. By making
this update, it will align the
guidance with other current
industry and regulatory
documents.




3.4 Drug Users

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“The risk of adverse drug PDA suggests removing “adverse | “The risk of adverse-drug An adverse drug reaction is a
reactions and microbial drug reactions”. reactions-and microbial physiological response to the
pathogenicity is different pathogenicity is different administration of a drug that
among different drug users.” among different drug users.” may not be directly related to
the presence of an
126-127 objectionable microorganism
which is the scope of this
guidance. Removal of adverse
drug reaction will ensure focus
remains as to scope of this
guideline.
3.5 Product Process
Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Specific production links or PDA recommends expanding the | “Specific production links or Updated language provides
processes have a greater impact | statement to provide examples processes have a greater consideration of processes that
on the effective control of of bioburden reducing and/or impact on the effective control | reduce/eliminate bioburden as
bioburden.” eliminating processes. PDA also | of bioburden. Processes that current language only focuses
132-133 recommends directing the reduce or eliminate the on processes that can introduce

reader to consider processes
that can be a source of
contamination.

bioburden (e.g., heat
extrusion, tablet compression,
fluid bed drying, hot fills, etc.),
as well as processes with the
potential for contaminating

contaminant or allow for
microbial growth/reproduction.




3.5 Product Process

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
the product, should be
considered.”
“For production processes with | PDA proposes adding “process “For production processes with | The current text highlights many
microorganism contamination hold times” and “microbial microorganism contamination | design and operation
or high risk of growth and challenge studies and periodic or high risk of growth and parameters. By incorporating
reproduction, such as high process monitoring” to the reproduction, such as high the proposal, it will highlight
water activity (water system, statement. water activity (water system, considerations regarding hold
liquid preparation, coating liquid preparation, coating times of production steps and
solution preparation, etc.) or solution preparation, etc.) or the value of microbial challenge
133-136 long process operation time, it long process operation time, or | studies and periodic process
should focus on evaluating the process hold times, it should monitoring for determination of
effectiveness of production focus on evaluating the process effectiveness.
processes such as cleaning, effectiveness of production
disinfection, and sterilization.” processes (such as cleaning,
disinfection, and sterilization)
through microbial challenge
studies and periodic process
monitoring.”
“Defects in equipment cleaning | PDA recommends updating the “Defects in equipment design, | By rewriting the statement, it
process, environment and statement to include other equipment cleaning and will clarify the importance of
personnel monitoring may lead | factors. sanitization, environment equipment design and
to an increased risk of microbial monitoring and personnel equipment
136-138 contamination.” gowning and behavior cleaning/sanitization.

monitering may lead to an

increased risk of microbial
contamination.”

Sanitization is directly related to
control of microorganisms and
ineffective cleaning can increase
the risk of ineffective
sanitization.




3.5 Product Process

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
By changing “personnel
monitoring” to “personnel
gowning and behavior”, it will
emphasis the importance of
ensuring proper control
practices verses monitoring,
which may or may not be in
place for non-sterile operations.
4.2 Carry Out Continuous and Effective Microbial Monitoring of Pharmaceutical Water
Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation

“Good water system design and | PDA suggests changing “Good water system design and | By making this language change,

control, appropriate microbial recommendation of “daily control, appropriate microbial it will harmonize

alert limit and action limit, and monitoring” to “routine alert limit and action limit, and | recommendations with current

daily water quality testing are monitoring. routine water quality testing industry and regulatory

166-167 crucial for effective control of are crucial for effective control | documents and allow companies

contamination by potentially
objectionable microorganisms.”

of contamination by potentially
objectionable microorganisms.”

the flexibility to determine
monitoring frequency based on
the system and associated
risks.




4.3 Develop a List of Objectionable Microorganisms that Comply with Specific Non-Sterile Products

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation

“Develop a list of objectionable | PDA recommends updating the “Develop a database of By changing the verbiage, it is

microorganisms that comply section title and verbiage to ebjectionable microorganisms | clarified for the reader that

with specific non-sterile replace “list” with “database”. that-comply-with-typically emphasis should be placed on

products. recovered in specific non-sterile | risk assessment and on the
PDA also recommends updating | products. development of an evolving

The establishment of a the statement to clarify for the database that can be used to

database of contamination reader the importance of the The establishment of a monitor microbial populations

microorganisms in specific non- | database utilization. database of contamination (i.e., tracking changes over time)

sterile products is beneficial for microorganisms typically and identify the appropriate

effective risk identification and recovered in specific non- response.

control of objectionable sterile products may be

microorganisms. Product beneficial for effective risk

dosage forms with higher risks identification and control of

should pass effective risk objectionable microorganisms.

171-179 . .

assessment, formulate a list of Product-dosageforms-with

objectionable microorganisms higherrisksshould-pass

that meet the risk control effectiverisk-assessment;

requirements of enterprises' formulate-alist-of

products and production objectionable-microorganisms

processes, which is adjusted in a that-meet-therisk-control

timely manner according to requirements-of enterprises

changes in contaminating products-and-production

microbial populations and processes-which-is-adjusted-in

production processes. Reliable atimely-manneraccordingto

and sufficient historical data changes-in-contaminating

analysis can effectively improve microbialpopulationsand

the efficiency of risk production-processes: The

identification and investigation

database can allow for




4.3 Develop a List of Objectionable Microorganisms that Comply with Specific Non-Sterile Products

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
of objectionable detection of changes in
microorganisms.” contaminating microbial
populations and production
processes. Reliable and
sufficient historical data
analysis can effectively improve
the efficiency of risk
identification and investigation
of objectionable
microorganisms.”
4.4 Establish Reliable Strategies and Methods for the Detection of Objectionable Microorganisms
Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Establish and validate detection | PDA recommends clarifying the | “If tests beyond those Updated language clarifies the
methods of objectionable statement to be applicable to described in ChP General circumstances where the test
microorganisms in non-sterile non-compendial tests. Chapter 1106 are required, method requires validation.
products to ensure that the establish and validate detection | Compendial methods do not
183-185 | performance of the method methods of objectionable require validation and instead

meets the requirements.”

microorganisms in non-sterile
products to ensure that the
performance of the method
meets the requirements.”

require method suitability
verification for the non-sterile
product.




4.5 Establish Risk Assessment and Control Measures for Objectionable Microorganisms

Line

Numbers- Referenced Text Comment Proposed Text Rationale

Translation
“In addition to the daily PDA proposes changing “daily” “In addition to the daily By making this language change,
prescribed microbial count and to “routinely”. routinely prescribed microbial it will harmonize
specified microorganism count and specified recommendations with current
inspection standards for non- microorganism inspection industry and regulatory
sterile products, manufacturers standards for non-sterile documents and allow companies
should identify risks of products, manufacturers the flexibility to determine
potentially objectionable should identify risks of monitoring frequency based on
microorganisms through potentially objectionable the system and associated risks.
scientific risk analysis and microorganisms through
assessment, and establish scientific risk analysis and
written microbial contamination assessment, and establish
control procedures and product written microbial

190-196

internal control and release
standards including
unacceptable microbial
inspection standards, hazard
identification, risk analysis, risk
assessment and risk control, so
as to actively detect potential
risk microorganisms that may
affect the quality and safety of
non-sterile products.”

contamination control
procedures and product
internal control and release
standards including
unacceptable microbial
inspection standards, hazard
identification, risk analysis, risk
assessment and risk control, so
as to actively detect potential
risk microorganisms that may
affect the quality and safety of
non-sterile products.”




V. Risk Decision Tree of Objectionable Microorganisms

Line
Numbers- Referenced Text Comment Proposed Text Rationale
Translation
“Figure 1. Risk decision tree for | PDA proposes removing Figure The decision tree does not fit all
objectionable microorganisms in | 1. Risk decision tree for the variations for all products
222-233 non-sterile products” objectionable microorganisms in and could add more confusion

non-sterile products from the
guidance.

for the reader.
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Annex: Announcement Draft of Guidelines for Risk Assessment and Control of
Objectionable Microorganisms in Non-sterile Products (First)

Guidelines for Risk Assessment and Control of Objectionable Microorganisms in Non-
sterile Products

Objectionable microorganisms are potentially hazardous microorganisms that can survive or
reproduce in non-sterile products, adversely affect the physical and chemical properties of the
product, destroy the functions and effects, or cause damage to the health of patients through
specific routes of administration. The objectionable microorganisms involved in the present
Guidelines generally refer to microorganisms such as bacteria and fungi.

The present Guidelines stipulate common strains of objectionable microorganisms in non-
sterile products, risk identification strategies, risk assessment characteristic factors, risk control
points, and risk decision tree, etc., and provide guidance for risk assessment and control of
objectionable microorganisms to reduce or eliminate the risk of contamination by objectionable
microorganisms in non-sterile products.

I.  Common Strains of Objectionable Microorganisms

A microorganism is judged as objectionable microorganism in a particular non-sterile product,
but may be acceptable for other products. In determination of objectionable microorganisms of
non-sterile products, it should comprehensively evaluate relevant factors such as the
characteristics of the microorganism, product characteristics, route of administration, drug
users, and production process.

API and excipients from natural sources such as animal, plant and mineral components are
easily contaminated by enterobacteriaceae and bacillus, and are the main source of
objectionable microorganism contamination in non-sterile products. In addition, water system,
production equipment, production environment, production personnel, packaging materials
and containers will also introduce contamination of potentially hazardous microorganisms. If
there are defects in the microbial load control process or improper implementation measures
during the production, it easily causes the final product contaminated with objectionable
microorganisms. Non-fermentative gram-negative bacteria, such as Burkholderia cepacia
complex, Ralstonia spp., Stenotrophomonas spp., Sphingomonas spp., etc., usually have strong
tolerance to the antibacterial system of non-sterile products in water matrix, and are common
objectionable microorganisms in pharmaceutical water system. In addition, Serratia
marcescens, Klebsiella pneumoniae, Bacillus cereus, Enterobacter cloacae, Acinetobacter
spp., and certain Filamentous fungi are also objectionable microorganisms commonly found in
non-sterile products.

II. Risk Identification Strategy for Objectionable Microorganisms in Non-sterile
Products

The identification and analysis of microorganisms detected in non-sterile products is the key
to the risk assessment of objectionable microorganisms. Compliant with the microbial limit
standards for non-sterile products (General Chapter 1107), appropriate risk assessment
methods should be used, such as Failure Mode and Effects Analysis (FMEA) or risk decision
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matrix, etc., in combination with the formulation, production process, route of administration,
drug users and dosage form of different products to determine whether identification and
analysis should be performed for the microorganisms detected in non-sterile products.
Referring to Table 1, identification and analysis of microorganisms detected in different types
of non-sterile products can be performed.

Table 1. Risk decision matrix for identification of microbial species detected in non-
sterile products

Risk level of drug
users

Dosage form of non-sterile product®

Aerosols, nasal

sprays

sprays,

Suppositories, ointments
and emulsions for vagina,
lotions, ointments and
emulsions for topical use,
oral liquids (aqueous
solutions)

Oral tablets, capsules,
oral liquids (non-
aqueous solutions),
rectal suppositories or
ointments

High risk (e.g.,
immunosuppressed,
immunocompromised,
invasive treatment
populations);

All colonies on microbial
limit test plate are
identified and analyzed

All colonies on microbial
limit test plate are
identified and analyzed

The suspicious
colonies on selective
plates and typical
characteristic colonies
on plates exceeding
internal control
acceptable limit count
are  identified and
analyzed

Moderate risk
(usually the elderly
and children)

All colonies on microbial
limit test plate are
identified and analyzed

The suspicious colonies’

on selective plates and
typical characteristic
colonies® on the counting
plate are identified and
analyzed

The suspicious
colonies on selective
plates and typical
characteristic colonies
on plates exceeding
internal control
acceptable limit count
are  identified and
analyzed

Low risk (generally
adult population)

All colonies on microbial
limit test plate are
identified and analyzed

The suspicious colonies
on selective plates and
typical characteristic
colonies on  plates
exceeding internal control
acceptable limit count are
identified and analyzed

The suspicious
colonies on selective
plates are identified
and analyzed

Notes:

a The dosage forms listed in this table may not cover all non-sterile products, and objectionable
microorganisms should be identified based on the results of risk assessment;
b Suspicious colonies refer to suspected specified microorganisms or other hazardous microbial colonies

with clear characteristics;

¢ Typical characteristic colonies refer to colonies with different morphological characteristics on plates as

assessed.

Identification of microorganisms detected in non-sterile products can also be combined with
the results of microbial limit test or trend analysis of historical data. For example, when the
microbial count results exceed the action limit or alert limit stipulated in the standard;
suspicious hazardous microorganisms detected on the selective plate are tested using specified
microorganisms; or based on analyzed trends of historical data from microbial monitoring,
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such as three out of five consecutive test samples exceeding the alert limit or other abnormal
trends, identification of microorganisms on microbial limit test plate is required.

Strategies for the identification of potentially objectionable microorganisms in non-sterile
products should be developed. Suspicious microorganisms can be isolated and cultivated with
reference to the guidelines for microbial identification (General Chapter 9204), and an
appropriate method is selected to identify the microorganisms to be tested to the strain level,
so as to effectively evaluate and detect potentially objectionable microorganisms.

III. Main Characteristic Factors of Risk Assessment of Objectionable Microorganisms

After the microorganisms detected in non-sterile products are identified and analyzed, the risk
assessment of objectionable microorganisms should be carried out based on the principles of
quality risk management to determine whether they are objectionable microorganisms. The
investigated factors include but are not limited to the potential hazards of microorganisms, drug
characteristics, route of administration or intended use, users, and production process.

3.1 Potential Hazards of Microorganisms

The potential hazards of microorganisms can be obtained from sources such as domestic and
foreign non-sterile product recalls, warning letters, clinical and disease outbreak investigations,
authoritative monographs or academic literature. The microorganism may have a higher risk,
particularly when it has been reported as objectionable in similar products. After the potential
hazard characteristics of the detected microorganisms are clarified, further evaluation can be
carried out in combination with factors such as the microbial load of non-sterile product, drug
characteristics, drug users, and route of administration.

3.2 Drug Characteristics

Detecting whether microorganisms can survive or reproduce in non-sterile product, produce
toxic and hazardous substances, destroy the physical and chemical properties, function and
efficacy of drugs is also a key factor to determine objectionable microorganisms. The product
characteristics related to the risk assessment of objectionable microorganisms mainly include
water activity, product formula, packaging form, etc.

Water activity

Water activity is closely associated with the growth and reproduction of microorganisms.
Liquid preparations and semi-solid preparations generally have higher water activity and higher
risk of microbial growth and reproduction, such as solutions, suspensions, lotions, creams,
ointments and gels, etc. For non-sterile products with low water activity, such as solid
preparations and liquid preparations with non-aqueous matrix, microorganisms are usually not
easy to grow and reproduce, but the bioburden of API and excipients and production process
should be reasonably controlled, and attention should be paid to storage conditions and
packaging system that affect water activity of products.

Product formula

Microorganisms can use product components as the basis of substance metabolism to produce
toxic substances or cause changes in physical and chemical characteristics of products, thereby
affecting clinical efficacy and function. In the drug research and development stage,
characteristic parameters such as formula and pH should be reasonably optimized to effectively
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control the growth and reproduction of contaminating microorganisms in products. Because
natural components, such as those of plant or animal origin, may carry high bioburden,
bioburden and contamination with specific risk microorganisms should be monitored and
controlled during the production. Whether the product can effectively inhibit the growth of
target microorganisms is an important characteristic factor for judging objectionable
microorganisms. If necessary, detected microbial strains can be selected to evaluate the
bacteriostasis of the product by bacteriostasis challenge test.

Packaging form

It should be ensured that the packaging of products can effectively block exogenous microbial
contamination. Products with multiple doses and high water activity are more likely to
introduce exogenous microbial contamination, while single-dose individually packaged form
usually has a lower risk.

3.3 Route of Administration or Intended Use

Attention should be focused on whether the administration site is damaged, such as skin,
respiratory tract, gastrointestinal tract or urinary tract. Generally, the risk of administration via
the oral cavity, rectum, and undamaged skin is low, while administration via damaged skin,
ears, nose, and respiratory tract is more likely to cause medication risks. The microorganism
has a higher risk when the hazard route of target microorganism is consistent with the product's
administration route. The risk levels of dosage forms of non-sterile products can be referred to
Table 2.

Table 2. Risk level classification of dosage forms of non-sterile products

Risk of different water activities to support microbial growth?®
High (Aw > 0.6) Low (Aw < 0.6)

Risk level of administration routes

High risk (e.g., damaged skin,

. Is, loti | A | inhal
nose, respiratory tract, etc.) Gels, lotions, nasal sprays erosol, dry powder inhaler, powder

Moderate risk (e.g., ear, vagina, Creams, vaginal Supnositories. plasters. patches
transdermal treatment, etc.) ointments, lotions PP P P
Low risk (e.g., oral, rectal L . .
W ( £ 0rd’, 1 J Oral liquid preparations, Suppositories, capsules, tablets,
undamaged skin administration, .
syrups granules, pills

etc.)

Note: Water activity Aw < 0.6 usually does not support the growth and reproduction of most
microorganisms

3.4 Drug Users

The risk of adverse drug reactions and microbial pathogenicity is different among different
drug users. For patients with low immunity caused by trauma, surgery, disease or chronic
disease, as well as special high-risk groups such as infants and the elderly, use of non-sterile
products contaminated by microorganisms generally has a higher risk, and stricter requirements
for risk control of objectionable microorganisms should be developed.

3.5 Production Process

Specific production links or processes have a greater impact on the effective control of
bioburden. For production processes with microorganism contamination or high risk of growth
and reproduction, such as high water activity (water system, liquid preparation, coating solution
preparation, etc.) or long process operation time, it should focus on evaluating the effectiveness
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of production processes such as cleaning, disinfection, and sterilization. Defects in equipment
cleaning process, environment and personnel monitoring may lead to an increased risk of
microbial contamination.

3.6 Other Factors

In addition to the above key risk characteristic factors, microbial contamination rate in non-
sterile products, drug resistance, biofilm formation ability, infective dose, detection method
and product dose administered can also be used as risk characteristic factors for the assessment
of objectionable microorganisms.

IV. Risk Control of Objectionable Microorganisms

Effective identification, monitoring, prevention and control of potentially hazardous
microorganisms in the entire life cycle of non-sterile products and their production, storage,
and transportation should be carried out, and a systematic and clear risk identification and
control strategy for objectionable microorganisms should be established. According to the
preparation characteristics and production process of non-sterile products, product
specification including objectionable microbial inspection method and control measures can
be formulated, and comprehensive microbial quality risk management can be implemented to
effectively prevent the risk of contamination by objectionable microorganisms.

4.1. Establish control measures for microbial burden in the whole process of non-
sterile products. Measures and procedures should be established to control the contamination
of microorganisms in the whole process of non-sterile products, including non-sterile
preparations, API and excipients, equipment and facilities, process design, maintenance and
cleaning, production and storage, and production environment, and to strengthen the quality
control and supervision of microorganisms in the production process to ensure that microbial
contamination is controllable and prevent the risk of introducing objectionable microorganisms.
Special attention should be paid to process steps, critical control points and trend analysis that
are prone to biofilm formation, such as difficult-to-clean locations such as valves and pipes,
and adverse trends in microbiology test results.

4.2.  Carry out continuous and effective microbial monitoring of pharmaceutical water.
Pharmaceutical water system is an important source of contamination by objectionable
microorganisms, and a robust pharmaceutical water system should be designed, controlled and
maintained. Good water system design and control, appropriate microbial alert limit and action
limit, and daily water quality testing are crucial for effective control of contamination by
potentially objectionable microorganisms. Continue to carry out routine microbial counting
and identification and analysis of pharmaceutical water system to ensure and maintain the
continuous controllability of water system.

4.3. Develop a list of objectionable microorganisms that comply with specific non-
sterile products. The establishment of a database of contamination microorganisms in specific
non-sterile products is beneficial for effective risk identification and control of objectionable
microorganisms. Product dosage forms with higher risks should pass effective risk assessment,
formulate a list of objectionable microorganisms that meet the risk control requirements of
enterprises' products and production processes, which is adjusted in a timely manner according
to changes in contaminating microbial populations and production processes. Reliable and
sufficient historical data analysis can effectively improve the efficiency of risk identification
and investigation of objectionable microorganisms.
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4.4. Establish reliable strategies and methods for the detection of objectionable
microorganisms. Establish a scientific and reasonable detection strategy for objectionable
microorganisms to ensure effective control of objectionable microorganism contamination in
API, excipients and finished drug products. Establish and validate detection methods of
objectionable microorganisms in non-sterile products to ensure that the performance of the
method meets the requirements. If there is a risk of objectionable microorganism contamination
in non-sterile products, objectionable microorganism testing should be carried out before
release of each batch of products to ensure that there is no objectionable microorganism
contamination in the products.

4.5. Establish risk assessment and control measures for objectionable microorganisms.
In addition to the daily prescribed microbial count and specified microorganism inspection
standards for non-sterile products, manufacturers should identify risks of potentially
objectionable microorganisms through scientific risk analysis and assessment, and establish
written microbial contamination control procedures and product internal control and release
standards including unacceptable microbial inspection standards, hazard identification, risk
analysis, risk assessment and risk control, so as to actively detect potential risk microorganisms
that may affect the quality and safety of non-sterile products. If objectionable microorganisms
that have been identified in the final product are found in the API and excipients and production
process, effective measures should be taken to eliminate the risk of contamination. Strengthen
the employee training on microbial knowledge and operational skills, and improve employees'
ability to identify and control the risk of microbial contamination.

4.6. Develop effective risk elimination and review measures for objectionable
microorganisms. Any non-compliance with the microbial quality control standards for non-
sterile products, including other batches of the same product and other production links, API
and excipients, personnel, etc., should be investigated, and the source of risk should be
effectively identified based on the inspection results, and appropriate corrective and preventive
measures should be quickly implemented to effectively reduce or eliminate the risk of
objectionable microbial contamination, and form relevant risk control measures into specific
operating documents, regularly review and implement, to ensure that the risk of objectionable
microorganisms in non-sterile products is controllable.

V. Risk Decision Tree of Objectionable Microorganisms

Adequate research should be conducted on the risk characteristics of objectionable
microorganisms in non-sterile products, and sufficient historical data should be accumulated.
Risk assessment is carried out for potentially objectionable microorganisms in non-sterile
products with reference to the risk assessment tools recommended by ICH Q9 Quality Risk
Management or other appropriate methods. Evaluators should be trained in microbiology and
statistical analysis and fully understand the product process to ensure the accuracy of evaluation.
The present Guidelines provide a decision tree for determining the risk of objectionable
microorganisms for non-sterile products, as shown in Figure 1. Decision tree is only a method
to assess the risk of objectionable microorganisms, and may not be comprehensive. It can be
combined with other appropriate methods to carry out the risk assessment of objectionable
microorganisms.
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Figure 1. Risk decision tree for objectionable microorganisms in non-sterile products

Notes:

a: Comparison to historical data or reported objectionable microorganisms.

b: Determine whether the detected microorganism is potentially hazardous.

c¢: Provide scientific data to evaluate the impact of contaminating microorganisms on the physical and
chemical properties, function and efficacy of products.

d: Through challenge experiment, scientific data can be provided to evaluate whether the product can
effectively inhibit the growth and reproduction of target microorganisms.

e: Determine the degree of potential risk in combination with the route of administration of different products
and the route of infection of hazardous microorganisms.

f: Determine whether the drug users are high-risk groups such as children, the elderly, and low immunity.

Drafted by: Shanghai Institute for Food and Drug Control Contact number:
18001677839

Participating units: Zhejiang Institute for Food and Drug Control, Liaoning Institute for
Drug Control, Shaanxi Institute for Food and Drug Control, Shandong Institute for Food
and Drug Control, Inner Mongolia Institute for Drug Control, Guangzhou Institute for
Drug Control, and Hangzhou Digital-Micro
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Drafting Instruction for Guidelines for Risk Assessment and Control of Objectionable
Microorganisms in Non-sterile Products

L Objective and Significance of Formulation

The Chinese Pharmacopoeia 2020 General Chapter 1107 points out that the specified
microorganisms listed in this standard are not necessarily exhaustive for microbial quality
control of some drugs. Thus, API, excipients and some special preparations may be necessary
to control other potential hazardous microbes depending on nature and usage of API, excipients
and drug product, and manufacturing process of drug product. The dosage forms of non-sterile
products are diverse, and the population of contaminating microorganisms is complex. In
particular, clinical data shows that among nosocomial infections caused by non-sterile drugs,
other potentially hazardous microorganisms other than “specified microorganisms”

stipulated in the Pharmacopoeia account for up to 82.6%. Therefore, it is urgent to pay attention
to and strengthen supervision of other potentially hazardous microorganisms other than

“specified microorganisms” of non-sterile drugs.

In international standards and regulations, such as United States Pharmacopoeia, US ¢cGMP,
Australian regulations and PDA technical reports, etc., "objectionable microorganisms" are
used to describe "other potentially hazardous microorganisms" in non-sterile drugs. However,
how to determine which microorganisms are “objectionable microorganisms” , how to assess
their risks, and what measures are taken to control their risks, the current domestic and foreign
pharmacopoeia standards lack clear technical guidance, resulting in safety hazards of inability
to rule out potentially objectionable microorganisms. Therefore, the Microbiology Members of
National Pharmacopoeia Committee organized the drafting of the Guidelines for Risk
Assessment and Control of Objectionable Microorganisms in Non-sterile Products, which aims
to clarify the definition of objectionable microorganisms, risk assessment procedure and
methodological strategies, and provide guidance for risk assessment and control of
objectionable microorganisms in non-aseptic products, so as to reduce or eliminate the risk of
potentially hazardous microorganisms and ensure the safe and effective products.

II.  Drafting Process

Supported by the 2022 National Pharmacopoeia (2022Y21), the Shanghai Institute for Food
and Drug Control led, and Zhejiang Institute for Food and Drug Control, Liaoning Institute for
Drug Control, Shaanxi Institute for Food and Drug Control, Shandong Institute for Food and
Drug Control, Inner Mongolia Institute for Drug Control, Guangzhou Institute for Drug Control,
and Hangzhou Digital-Micro, and representatives of some pharmaceutical companies
participated in the drafting of the Guidelines for Risk Assessment and Control of Objectionable
Microorganisms in Non-sterile Products. The research in this project clarified the definition of
"objectionable microorganisms” , drafted the Guidelines for Risk Assessment and Control of
Objectionable Microorganisms in Non-sterile Products, and solved the problems of lack of
definition of "objectionable microorganisms” in non-sterile products, lack of risk control
strategies and related standards, providing pharmaceutical companies and regulatory agencies
with systematic, clear and operable technical standards for risk identification and control of
objectionable microorganisms.
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III. Overall Concept of Establishment

Through extensive survey and in-depth research, the project group clarified the definition of
objectionable microorganisms in non-sterile products. Through the research and collection of
pharmaceutical companies, clinical infection data, domestic and foreign non-sterile drug recalls
and warning letters, etc., based on real-world data analysis, common potentially objectionable
microbial types are summarized, providing reference basis for determination of objectionable
microorganisms for pharmaceutical companies; research on risk characteristic factors and
judgment standards of objectionable microorganisms in non-sterile drugs is carried out, and a
decision tree for risk of objectionable microorganisms in non-sterile products and API and
excipients is established to provide specific method paths and evaluation tools for drug
supervision and pharmaceutical companies; finally, starting from the whole life-cycle control,
the risk control measures such as risk elimination and risk acceptance of objectionable
microorganisms in non-sterile products are studied, forming a closed loop of risk identification
and risk control for objectionable microorganisms, and formulating the Guidelines for Risk
Assessment and Control of Objectionable Microorganisms in Non-sterile Products. This
standard text covers the definition of objectionable microorganisms, scope of application,
common types of objectionable microorganisms, risk identification strategies for objectionable
microorganisms, main characteristic factors for risk assessment of objectionable
microorganisms, key points for risk control of objectionable microorganisms, judgment
decision tree for unacceptable microorganisms, etc. The drafting of the Guidelines for Risk
Assessment and Control of Objectionable Microorganisms in Non-sterile Products has further
improved the technical standards for microbial quality control in non-sterile products and filled
the gap in relevant standards in the field of pharmacopoeia.
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About PDA Regulatory Commenting

PDA submits comments to regulatory agencies and pharmacopeial bodies when draft guidance or
legislation is issued for public comment. Members of the PDA community work together to provide
feedback regarding the content to ensure a broad industry perspective is presented and considered
for inclusion or revision of the draft document.

PDA Regulatory Commenting documents are consensus documents, prepared by member-driven
teams (listed below) comprised of content experts, including scientists and engineers working in the
pharmaceutical/biopharmaceutical industry, regulatory authorities and academia.

The final working draft is reviewed by the PDA Advisory Board(s) aligned to the PDA Commenting
Effort subject matter. PDA’s four Advisory Boards are classified as Science, Advanced Therapy
Medicinal Products, Biopharmaceuticals, and Regulatory Affairs and Quality.

While PDA goes to great lengths to ensure each commenting document is of the highest quality, all
readers are encouraged to contact PDA about any scientific, technical, or regulatory inaccuracies,
discrepancies, or mistakes that might be found in any of the documents. Readers can email PDA
at: sci_reg@pda.org

PDA Regulatory Commenting Team:

Tiffany Baker, Valsource (Co-Leader)

Beth Kirsenhieter, BMS (Co-Leader)

Tony Cundell, Microbiological Consulting, LLC
Rich Davis, Tolmar

Cheryl Essex, Sanofi

Kurt Jaecques, GSK

Antonella Maggio, Lesirg Consultants Inc
Kevin Wright, P&G Technical Centres Ltd.
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