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Biocide resistance - legal background ; BAM
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EU biocide product regulation (EU) Nr. 528/2012
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BPR Article 19.1.b.ii) Conditions for granting an authorisation

The biocidal product has no ... unacceptable resistance or cross-resistance...

\g \7//<\ Garnet-Marlen Kroos (JKI) - insecticides stock protection

Ralf Dieckmann (BfR) - microorganisms
m Christiane Stahr (UBA) - insecticides/rodenticides
Ingeborg Schwebke (RKI) - disinfectants
Ilka Zerfass & Martin Kriger (BAuA) - regulation
Frank Schreiber (BAM) - microorganisms preservatives



Biocide resistance risk assessment ; BAM

Potential tiered approach

Active substance approval Product authorization
_ risk ) risk risk . risk
In|t|a_l In dep_th Data_ . Rlsk_ ,
evaluation evaluation generation | onditions | Mitigation
l acceptable l acceptable l acceptable l acceptable
Approve Approve Approve Authorize

without conditions possible conditions possible conditions with conditions



Initial evaluation ; BAM

- Previous experience - list of suspects, novel active substance
- Type of inhibition - growth during use
- Mode of action - single biochemical target site

- Stability - stable substance dilutes around application site

List of questions to be answered with yes or no:

Does the mode of action involve a single biochemical target site?

BacMet - A nﬁbaﬁ'n’al Biocide?MetalResistaf;cé Genes Database

HOME BROWSE SEARCH BLAST DOWNLOAD | ABOUT BacMet | SUBMISSION | TUTORIAL FAQs | CONTACTS




In-depth evaluation

Impact

If resistance occurs

l

Human health upon exposure
with resistant strains

Loss of efficacy
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Likelihood

of resistance to occur

l

Association to risk factors category:

Biocide
Target organisms
Use



In-depth evaluation

Biocide

l

Past experience

Efficacy

Stability of substance
MoOA

Resistance mechanism
Mutation supply rate
Horizontal gene transfer

Target
organism

l

Adaptive potential
Stability of resistance
Metabolism

Survival stages (tolerance)
Cross-resistance

Dispersal

< BAM

Use

l

Repeated application
Homogeneity
Production volumes
Protected goods
Environmental stability



In-depth evaluation ; BAM

List of questions to be answered with yes or no:
For example, Type of application:
Is there a high number of repeated applications to obtain control?
—->Yes - Priority score: High
- Likelihood: Medium

Possibility to calculate a score for this category



In-depth evaluation

Biocide

l

Past experience

Efficacy

Stability of substance
MoOA

Resistance mechanism
Mutation supply rate
Horizontal gene transfer

Target
organism

l

Adaptive potential
Stability of resistance
Metabolism

Survival stages (tolerance)
Cross-resistance

Dispersal
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Use

l

Repeated application
Homogeneity
Production volumes
Protected goods
Environmental stability



In-depth evaluation ; BAM

Impact > 4 Likelihood — Risk score
If resistance occurs of resistance to occur
Health Association to risk factors category:
Loss of efficacy Biocide

Target organisms
Use



Biocide resistance risk assessment ; BAM

Potential tiered approach

Active substance approval Product authorization
_ risk ) risk risk . risk
In|t|a_l In dep_th Data_ . Rlsk_ ,
evaluation evaluation generation| . jitions | Mitigation
l acceptable l acceptable l acceptable l acceptable
Approve Approve Approve Authorize

without conditions possible conditions possible conditions with conditions
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Data generation ; BAM

.. Target

Biocide organism Use
Past experience Adaptive potential Type of application
Efficacy Stability of resistance Homogeneity
Stability of substance Metabolism Production volumes
MoA Survival stages (tolerance) Protected goods
Resistance mechanism Cross-resistance Environmental stability
Mutation supply rate Dispersal

Horizontal gene transfer
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Surviving fraction

Data generation

Persistence against benzalkonium chloride
promotes rapid evolution of tolerance during
periodic disinfection

Niclas Nordholt® '™, Orestis Kanaris', Selina B. I. Schmidt' & Frank Schreiber@ '™
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Data generation — Biocide resistance standard ; BAM

Federal Mir!istry . ) .
WlEé ' %lg‘:ﬁﬁsﬁ’g“;'“’*”m“‘ BioResTest project

Development of a laboratory method to assess resistance development of
microorganisms to biocides
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Data generation — Biocide resistance standard ; BAM

Laboratory test method

Antimicrobial surfaces Surface disinfection
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Data generation — Biocide resistance standard ; BAM

Materialforschung
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Antimicrobial surfaces

ISO 22196

Measurement of
antibacterial activity on
plastics and other non-
porous surfaces

Laboratory test method

DR. BRILL+ DR STEIMANN

Surface disinfection

EN 13697; EN 16615

Chemical disinfectants and antiseptics -
Quantitative non-porous surface test
for the evaluation of bactericidal and/or
fungicidal activity of chemical
disinfectants ...

4-field test (mechanical action)
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BioResTest - Antimicrobial surfaces ISO 22196

Inoculate 3 Test Pieces (50 x 50 mm)
with 400 pl of Cell Suspension Each

Prepare
Cell suspension
(ca 10° cells mIY)

adjust time

Incubate for 24 Hours at 35°C
Under Humid Conditions

Polyethylene Film
Cell Suspension

-EEE

C

Cover with Sterile
Polyethylene Film (40 x 40 mm)

Transfer each
Film and Test Piece
to Neutraliser in
Stomacher Bag

~30 cycles

< BAM

L —

Prepare
Cell suspension
G;iwt:h (ca 106 cells ml?)
random
mutations
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Data generation - Biocide resistance standard

Pseudomonas aeruginosa

evolving for survival on copper
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Limitations and outlook ; BAM

- Serve data gaps

- Quantitative link between dissemination of resistant strains and impact on
humans

- release assessment of resistant organisms
- exposure assessment to humans
- assessment of impacts on humans

- Define ‘'unacceptable’ resistance

- International standards (ISO TC330)
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