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The views expressed in this presentation are my own personal views and is not
intended to represent the views of Vetter Development Services USA Inc or its
subsidiaries. References made within this presentation reflect applicable USP, EP,
DIN and FDA guidelines.
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<1072> Disinfectants and Antiseptics

SELECTING A DISINFECTANT FOR USE IN A PHARMACEUTICAL MANUFACTURING
ENVIRONMENT

“When selecting a disinfectant for use in a pharmaceutical manufacturing area, the
following points should be considered: number and types of microorganisms to be
controlled; the spectrum of activity of commercially available disinfectants; the claims as a
sterilant; the disinfectant or sanitizer supported by the EPA registrations; the concentration,
application method, and contact time of the disinfectant; the nature of the surface material
being disinfected and its compatibility with the disinfectant; the amount of organic
compound on the surface that may inactivate a disinfectant; the possible need to maintain
a residual bactericidal activity of the disinfectant on the surface; the corrosiveness of the
disinfectant to equipment with repeated application; the safety considerations of operators
applying the disinfectant; the compatibility of the disinfectant with cleaning agents and
other disinfectants; the planned disinfectant rotation; and the steps that need to be taken to
avoid contamination of pharmaceutical products by a disinfectant.”
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DISINFECTANT CHALLENGE TESTING

“... To demonstrate the efficacy of a disinfectant within a pharmaceutical manufacturing environment,
it may be deemed necessary to conduct the following tests:afl ) use-dilution tests (screening
disinj)éctants for their efficacy at various concentrations and and contact times against a wide range of
standard test organisms and environmental isolates); ;2) surface challenge tests (using standard test
microorganisms and microorganisms that are typical environmental isolates, applying disinfectants
to surfaces at the selected use concentration with a specified contact time, and determining the log
reduction of the challenge microorganisms); and (3) a statistical comparison of the frequency of
gola}ion and numbers of microorganisms isolated prior to and after the implementation of a new
isinfectant. ...”

“... In practice, sufficient organisms need to be inoculated on a 2-inch x 2-inch square of the surface
being decontaminated, i.e., a coupon, to demonstrate at least a 2 (for bacterial spores) to 3 (for
vegetative bacteria) log reduction during a predetermined contact time (e.g. 10 minutes over and
above the recovery observed with a control disinfectant application)”

“... Points to remember are that disinfectants are less effective against the higher numbers of
microorganisms used in laboratory challenge tests than they are against the numbers that are
found in clean rooms ...; that inocula from the log growth phase that are typically employed in
laboratory tests are more resistant, with the exception of spores formed during the static phase, than
those from a static or dying culture or stressed organisms in the environment: and that
micororganisms may be physically removed during actual disinfectant application in the
manufacturing area. ...”

5/5/2023 pdamidwest.org



PDA

Midwest Chapter

DIN EN Standards - Germany

DIN EN 13697: Chemical Disinfectants and Antiseptics - Quantitative Surface Test for Nonporous Surfaces
for the Evaluation of Bactericidal and/or Fungicidal Activity of Chemical Disinfectants used in Food,
Industrial, Domestic and Institutional Areas - Test Method without Mechanical Treatment and
Requirements (Phase 2/Step 2)
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FDA Guidance for Industry, Sterile Drug Products Produced by Aseptic Processing —
Current Good Manufacturing Practice (2004)

“The suitability, efficacy and limitations of disinfecting agents and procedures should be
assessed. The effectiveness of these disinfectants and procedures should be measured by
their ability to ensure that potential contaminations are adequately removed from surfaces.

To prevent introduction of contamination, disinfectants should be sterile, appropriately
handled in suitable (e.q. sterile) containers and used for no longer than the predefined
period specified by written procedure. Routinely used disinfectants should be effective
against the normal microbial vegetative flora recovered from the facility. Many common
disinfectants are ineffective against spores. For example, 70 percent isopropyl alcohol is
ineffective against Bacillus spp. spores. Therefore, a sound disinfectant program also
includes a sporicidal agent, used according to written schedule and when environmental
data suggest the presence of spore forming organisms.”
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Disinfectant qualification

Test setup According to DIN EN 13697 can be used as reference

ATCC strains:
Test organisms USP <71> / Ph. Eur. 2.6.1 / Ph. J. 4.06

Facility-specific microorganisms: USP <1072>

Test surfaces Company-specific surfaces according to USP <1072>
Requirements for microbial
a . USP <1072>
effectiveness
Requalification interval There are no specific interval for retest mentioned in regulatory requirements.

5/5/2023
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Procedure for Disinfectant Qualification

Initial qualification: Disinfectants which are to be introduced for routine application, i.e. for regular
use or as backup disinfectant, are initially qualified. The initial qualification is subdivided into three

steps.

Installation Qualification (1Q):

Selection criteria: theoretical
suitability of the disinfectant, of
the manufacturer or supplier;
handling and application safety
(manufacturer’s or supplier’s
documentation)

Operational Qualification (0Q):

Proves the effectiveness of the
disinfectant under realistic
conditions.

Performance Qualification (PQ):

Proves the effectiveness during
routine application (data from
environmental monitoring). The
disinfectant efficacy testing is
carried out as part of the OQ.

5/5/2023
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Example: Installation qualification (1Q)
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Operational Qualification (0Q):
Test setup is based on USP 1072 and DIN EN 13697 as applicable.

Test surfaces for disinfectant study is based on material installed or used in Cleanrooms

Stainless Steel - with and without organic contamination as per DIN 13697
Glass

Plexiglass

Terrazo (Flooring)

LF curtain

Aluminum

Fiberglass Reinforced plastic (Walls)

Nitrile
. Tyvek
10. Polyethylene (e.g. outer packaging of media, RTU PPM etc)

© 0 NOUAWNE

Other materials present in Cleanrooms but does not have significant amount of surface area, perform
comparability and justify in risk assessment and do not forget the CCS as well !
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Use of surface

Explanation of relevance

PVC-soft, crystal-clear

Stainless steel 316

Stainless steel 304

Makrolon® (Polycarbonate) or Lexan or plexiglass

Aluminum

Teflon, POM white/black (polyoxymethylene)

Glass windows

Silicon

PEEK
(Polyetheretherketone)

Fiberglass renforced plastic

Plastic, general (not known in detail),Teflon, Delrin, Nylon casters

Plastic/rubber (not known in detail)

Teflon white

Surface material

Cleanroom surfaces (incl. equipment) - Grade C

Same as A/B

Glass

Plastic

Nitrile / Tyvek

Granite: Floor like material

Stainless steel

Aluminium

Surface material of mobile equipment (e.g. tubs, etc.)

Stainless steel

Plastic (not known in detail)

5/5/2023

Floor

LF curtain

Cover sheets of filling equipment / barrier struts / any permanently installed equipment (e.g. rail systems, magazine carts) / switch
cabinets / furniture / wall covering/ Mop handles & Holder.

Mobile Cleanroom Stool top surface as an aid to operator for resting.

Covers / barrier / cover of ceiling lighting, Camera lens in Cleanrooms

Sterilization boxes / equipment components / aluminum profile (e.g. return air channel) Carts
Syringe conveyor rails / telephone holder / various small parts/ Hose for gas

Cleanroom windows / touch screen/ Mirror

Hoses / joints / tool handles / transportation straps/ Sensor shields

Various small parts / equipment components / syringe clips, Format parts

Cleanroom walls

Operating panel of equipment / sensors / handles/ LF grids/conveyor belt/Cleanroom stool
Mop handle holder

RABS Glove port covers

Use of surface Relevance for disinfectant qualification

Same as grade A/B See grade A/B
Product/media containers No
Single use plastic bags/ cleaning buckets No
Gloves / Gowning material

Table top in Compounding area for holding Scale for stability
Furniture/ Flexboy carts / weighing carts/ table top in LF of compounding room

Aluminuim frames in Grade C areas for displaying control signs

Sterilization cart / cabinets etc.

Hose pumps / sensors / castors for mobile equipment/ eye wash station in Grade C

pdamidwest.org

Surface material is inside zone A/B and is only treated with disinfectant.

Surface material is inside zone A/B and is only treated with disinfectant.

Surface material is inside zone A/B. Permanently installed equipment is only treated with disinfectant.

Surface material in Grade A/B treated only with disinfectant. No direct/indirect product contact to signify its inclusion in
study

Surface material is inside zone A/B. Permanently installed equipment is only treated with disinfectant.

Surface material is inside zone A/B and / or Permanently installed equipment is only treated with disinfectant.

Surface material is only treated with disinfectant.

Surface material is inside zone A/B and / or Permanently installed equipment is only treated with disinfectant.

Surface material is only treated with disinfectant/ some introduced via autoclaving

Surface material is only treated with disinfectant.

Surface material is only treated with disinfectant.

Surface material is only treated with disinfectant.

Surface material is treated with disinfectant.

Material introduced after autoclaving, stored and cleaned with Cleanroom if not used on RABS.

Explanation of relevance

See grade A/B

materials used after autoclaving

materials used after autoclaving

material is treated with disinfectant.

Surface material is treated with disinfectant.

Surface material is treated with disinfectant.

Surface material is treated with disinfectant.

Surface material is treated with disinfectant and introduced into grade A/B.

urface material is only treated witi
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Test Microorganisms

Reference microorganisms used to test the
bactericidal properties:

Facility-specific microorganism of the group of
microorganisms:

M taphyl [
Escherichia coli ATCC 8739 icrococci/staphylococci
Pseudomonas aeruginosa ATCC 9027 Gram-positive rods (not used for suspension tests)
- 1 f -I- _ .f. o .
Seralilus Szl ATCC 6633 Gram-negative rods (facility-specific microorganisms)

for testing of bactericidal properties.

Reference microorganism used to test the sporicidal

oroperties: Facility-specific microorganism of the group of

microorganisms:
Bacillus spizizenii ATCC 6633 Sporulating aerobes

for testing of sporicidal properties.

Reference microorganisms used to test the fungicidal

or yeasticidal properties: Facility-specific microorganism of the group of

Candida albicans ATCC 10231 microorganisms:
Molds
Aspergillus brasiliensis ATCC 16404
Yeasts

for testing of fungicidal or yeasticidal properties.
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Test Setup

Consider following parameters for disinfectant qualifications:

e Concentration of disinfectant

e Contact time with disinfectant

* Holding time of prepared disinfectant solutions

* Challenge needed surfaces with and without organic contamination simulation

* Mimic your real-life cleaning process or your proposed clean up plan to implement after
disinfectant qualification e.g., application of disinfectant by spray and moping during the
qgualification process
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Acceptance Criteria for log reduction of the disinfectant tested within the scope of realistic
surface testing:

Tested with vegetative microorganisms

) at least 3 log reduction
(bacteria): 2

Tested with spores (bacterial spores, mold
spores and yeasts):

at least 2 log reduction
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Results

* In theory disinfectant study should meet the acceptance criteria and thereby comply with
regulatory requirements.

* However not all the surfaces, M.O, disinfectants and contact time combinations meet the
log reduction criteria.

* Investigate the test performance for Disinfectant efficacy, dilutions, calculations,
suitability of the recovery method, neutralization of disinfectants etc.

* In that instance repeat the test with another suitable disinfectant if possible.

* Consider increasing contact time.

* There should be at least one disinfectant which is effective against the non-conforming
test M.O for practical applications!
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Risk Assessment to Acknowledge Disinfectant Efficacy Test Results

Once the report is finalized for Disinfectant efficacy testing RA is created justifying acceptance of results
obtained from the study.

Test your newly qualified Disinfectant regimen by cleaning followed by EM for your Manufacturing areas
Grade A/B/C/D) for 3 times and evaluate microbial recovery as part of OQ.

Some points for a RA:

Background of the RA

Aim of the RA

Facts and Data- DE study data, Media fills, EM trends, Microbial recovery across critical areas Vs DE log reduction
obtained

Assessment — Demonstration of contamination control via Engineering controls, Material and personnel flow, Cleaning
agents, rotation of bactericidal vs sporicidal, process controls, Viable and Nonviable trending etc.

Revise the Risk assessment after 2 -3 yrs of experience with use of disinfectants in use with more data backing up
control of microbial recovery in manufacturing areas

5/5/2023 pdamidwest.org 16



PDA

Midwest Chapter

Performance Qualification (PQ):

* The disinfectant is tested for concentration and exposure time is qualified for your routine use
during OQ.

* Provides evidence of effectiveness during routine application using your currently specified
facility-specific microorganisms.

» Reference ATCC cultures as per <1072> do not need to be tested during PQ

* Species that have been defined as facility-specific microorganism in the past, need not to be
tested during requalification, as the disinfectant was tested and demonstrated successfully in the
past. Such recurring facility-specific microorganisms are a different strain of the same species.

* Disinfectants which are only effective against vegetative microorganisms are not tested against
sporulating microorganisms.

* Disinfectants which kill vegetative microorganisms and spores are only tested against sporulating
microorganisms but not against vegetative microorganisms.

e Sporicidal disinfectants are only tested against spores but not against the vegetative cells of the
sporulating microorganism.
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Non-Routine Qualification

In addition to initial qualification (OQ) and the regular requalification (PQ), situations may
require the qualification or suitability testing of a qualified disinfectant already in use. For
example, this may occur during special investigations or due to non-conformities in
environmental monitoring.

In these non-routine cases, the test conditions and specifications for a successful test are as
specified for the initial qualification or requalification. The surfaces to be tested, the testing
with or without organic contamination and the test organisms are variables that may be
designed to focus on the specific problem.
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When all set and done with Disinfectant qualification testing — do not forget to
update your contamination control strategy !

Thank You !
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