ENE
S9N
Nestle Good food, Good life

Listeria pathogen
monitoring
program

FIAL Listeria workshop
Bern, November 3rd 2023




Food Safety risks in our industry

MICROBIOLOGY CONTAMINANTS FOREIGN BODIES ALLERGENS REPUTATION

Listeria Pesticides Metal, glass Agricultural practices Mineral oils

Salmonella Persistent polluants Plastic, wood New plant proteins Palm oil

E.Coli (STEC) Process Contaminants Biological hazards Nano materials
Hair Factory Hygiene
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Management of microbiological risks

Raw material

quality + Controllable Hygiene & _—
Microbial + kill step + cleaning - Safe products
specification
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The mathematics of operational microbiology

Ho= raw material load

YR = sum of reduction

YR = sum of increases
FSO = food safety objective

Finished
Goods

Raw Materials

INPUTS + INCREASES — REDUCTIONS < EXPECTED OUTPUT

-_-M

» Material risk assessment Risk-based Specification
(HACCP) for each > Link to hygienic zoning > Risk-based Inspection
material plan and entry routines plan (parameters and

» Indicators and target
pathogen included

frequency)
» Periodic intensified exam
Planned response to
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Pathogen Monitoring: why ?

Testing for presence of
pathogens or indicators

If the test is negative the batch is free of pathogens /
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Ability to detect is influenced by many things

<ssdefective? (@O @ O @@ O O O
<tsdefectiver (@O O O OO O O O

<1 % defective?

» Microbiological conditions change with time
= Microorganisms are dynamic

= Methods may not recover injured cells
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Even if uniformly distributed, sampling may not capture the target
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A sample may capture 1 cell
A sample may capture 4 cells
A sample may capture 2 cells

A sample may capture no cells
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Nestle Good food, Good life



Does your testing program give you what it promises?

Total Cost
<

L M H
Confidence/Reliability

ENE
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Cleaning validation vs Pathogen Monitoring

 Cleaning validation:

* Samples taken AFTER cleaning;
* Usually analyzed on Total Plate Count (TPC) & EBs
* Could include Lspp for relevant categories

» Pathogen & Hygiene Monitoring:

* Samples are taken BEFORE cleaning and during
production;

* Analyses on product relevant pathogen and hygiene
indicators
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Pathogens monitoring: why ?

Seek h —— React
V\

L — Trending
Stop/Control £ '

—  Corrections

Destroy

—— Corrective Actions
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One size fits all ?
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Pathogens monitoring helps Stop & Destroy
What 7 So What 7 ow What 7

Where Corrective actions Corrections
When Pre Requisite Infrastructure change
Programmes
What Design Out (Equipment)
Potency/Persistence
How Design Out (Formulation)

Tools (e.g. WGS)
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Mandatory elements of a pathogen monitoring program

Element Mandatory element of the monitoring program
1 I’E must include samples of raw materials, processing environment, processing lines and
finished products.
2 It must include the relevant pathogen(s) as well as the associated hygiene indicator(s).
3 It must be designed to ensure effective source detection and include routine samples as

well as investigative samples.

Sampling sites for environmental and line samples must be defined according to:
4 *  Product specificities
* Factory zoning, cleaning method and characteristics of processing lines

5 It must be flexible and include different control levels to rapidly respond to abnormal
results, to special or unusual events.

6 It must have a documentation system that allows for trend analysis of analytical results as
well as immediate actions in case of deviations (data management).

7 It must be reviewed on a regular basis (at least yearly) to take into account obtained
results, changes in the factory, and other updates etc.
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1. It must include samples of RM, Env, Line, and FG

Vendor
practices

Conformance

to inspection
plan

inbound
controls

* Vendor performance
* Shipping conditions

Consumer
view

* Verify entirety of process
Indirect fo control measures

13

* Material quality RM FG . Regulatory (in some cases)
* Hygiene conditions systems . * Harborage / Growth
* (e.g. zoning, entry, cleaning) ENV [ Line

* Migration across or within zones
* Niche establishment

Factory
conditions

Line health

Process

conditions
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2. It must include the relevant pathogen(s) as well as the associated hygiene

indicator(s)

3 %
{" 2 RO % )
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Low Aw products, drier environments
Cronobacter Low Aw products - specific to infant formula
Listeria mono High Aw products, wet/cool environments

Other pathogens such as B cereus, S aureus, C perfringens maygj,,), considered but are
generally not included in pathogen monitoring p@ws
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Salmonella
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2. It must include the relevant pathogen(s) as well as the associated hygiene
indicator(s) as early warning

Also important...
Testing for indicators is fast and cheap, can often be done on site
Maximize the value of your ‘analytical CHF’
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A
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Zone1l //

50% Product Contact Surfaces

(Shcers, peelers, fillers, hoppers, screens, conveyor belts,
alr blowers, employee hands, knives, racks, wnrﬁ tables)

0 Zone 2
25 /0 Non-Product (Near) Contact Surfaces

(Exterlor, under, & framework of equipment;
refrigeration units, equipment housing; switches)

Zone 3

— — Other Areas within Finished Product (RTE)Room 1 5%
v \m,’ (AIr return covers, phones; hand trucks, forklifts, drains, wheals)

SO 117777
=RNS

Zone 4 F
| / Area Outside of RTE Room \10% B

{Locker rooms, cafeterla, hallways, loading dock, maintenance areas)

Using Risk-based ratios between zones
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3. It must include routine samples as well as investigative samples.

. B N :
:
“e = //

N
When
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> Routine and Investigative Sample Points

Static Rotating “ Random
75-80% 20-25%

> Minimum 1x line/week (food contact); 2 x month
(non-food contact)

> During Production... Not Immediately after cleaning

Start Doing the
Lottery !l

What if I never
find Listeria ?

ENE
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4. Sampling sites must be defined according to: product specificities,
factory zoning, cleaning method and characteristics of processing lines

- \ > L. spp. versus L. monocytogenes ?... Do both
T N

> Residues collected by scraping, scooping, swabbing
or vacuum cleaners content.

» Conditions that support L. spp. are indicative of
conditions that would support L. mono growth

> L. spp enables early warning, reaction, corrective
action and release decision

What » Doing L. mono alone can mask L. spp background

» Confirm L. spp as L. mono (Zone 1 & 2)

NG
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4. The importance of sampling

19

How

How to sample:
sampling tools

HOW tO reaCt: Incr'eased‘ ; .1_;! : O @grﬂmm
. Sampling/Testing

when there is a

deviation [ or not !

edium
Control

Defined Action Levels
or L. spp presence
N
O\
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Pathogens monitoring helps Stop & Destroy
So What 7
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Whar 7

|
R

Corrective actions

Pre Requisite
Programmes

Potency/Persistence

Tools (e.g. WGS)
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5. It must be flexible and include different control levels to rapidly respond
to abnormal results, to special or unusual events

PN
m
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How

|
»

Type Min Med Max
RM 12 24 60
FP 4 16 36
Line 18 36 90
El 8 16 40
E2 4 16 32
E3 1 2 5

L. mono in environment: move to medium
L. mono in product or product contact: move to maximum

Hygiene deviations, heavy maintenance activities, new equipments or
processing lines, increasing trends in hygiene data: move to medium

Rules, nb of samples, duration at each level has to be adapted to product risk
(growth [ no growth), contamination levels (pos, <10cfu/g, >100cfu/g)
Nestle Good food, Good life



6. Documentation system that enables data management & trend analysis

700

600

Lspp env neg

500
hygiene action threshold

400

Lspp

300

200

100

FG Lm positive

Env Lm positive

0

time
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Not seeing the
change

Reactionary response
(non-normal actions)

False success

Selection for Lm to
thrive
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6. Documentation system that enables data management & trend analysis
7. Review on regular basis (min yearly)

From Excel Rows

To visual Displays
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» 5 —" O - vv-.-,...--...'-'-
o ’ )
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AERD E2 Ouiskiaof sl S EB =p
W AERD \acuum Cleaner Aoz 5 EB =p
W AERD [FIN AERO 15 EBAPC
AERD FINAERO 15 EBAPC =2p
N AERD [FIN AERC 18 EBAPC Tokal Count
W AERD [FIN AERO 25 EBAPC
W AERD FIN AERO 25 EBAPC Tokal Count
AERD LINE Blue ool EB Emend acieriaceze
N AERD LINE SEwe SWRID10S EB
W AERD LINE Sk SVRID10S EB 2P
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W AERD LINE Skwe SWRION S E8
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7. Review on regular basis (min yearly) & benchmark across similar
factories/Design/technologies

Zone Plant Name Count Nestec Category Material T MIC Classification
01/01/2018  31/10/2018 Y vPe
All ~ All N All < All AN All e All N
O [ (Blank) [ AEHO Dubai... _|| R [7] AMBIENT CULINARY... [] Select All [ Select All i
[ AMS ] AE PL Nestle... 7] Antigua and Barb... ] AMBIENT DAIRY [[] FERT [[] Cronobacter
A [ AOA 7] AEPL NME,,. ¥ nun ] Argentina [] Baby Food plant [] HALB ed [[] Enterobacteriaceae
AOA 961230 CHPL Konolfingen ] CPW 1210 [] AESLNQAC... rone [] Armenia imene [] Biscuits sbr, ] ROH , @s: [] Listeria monocytogen...
AMS 790179 US PLBAKERSFIELD  [] EMENA 1152 [] AOPL Tofa [[] Aruba [] Breakfast Cereals [ ZQvM [] Listeria spp.
- eca528 | GBSLNQACYORK [ ] Nespresso 1061 [] ARHO Argen.. Il ] Australia B || chilled Dairy snolf B 1 Salmonella spp.
582355 MX PLToluca- [] Waters 954 [1 ARPLFirmat.. [l ] Austria I [ Chocolate KERS! ||
, canan y Chocolates ] ARPLMagda.. [l [ Azerbaijan I [ Coc.and Malt Bever 5. m
Total 2902833 PH PL Cabuyao Factor 778 ] ARPLSanto.. [l ] Bahamas I [ Coffee/Tea Enhancers | I
MY SL NQAC Shah Al 734 ™ AR PI Villa N . 1 Bahrain 1 Culimans Chillad
IN PL M 54886 727 PH FL LaDuyao Fa... —
°ga N PLMoga [ MY SLNQAC shah.. [
CLPL Maipu 5785 636
FRPLNW vosoe: NP Moce
ipa NP
PH PL Lipa NPl Factory 40714 601 IN PL Samalkha _—
e s e R . ceeemaips [N
Total 2981413 19255 US PL LAUREL
0K 1K
0K S0K 100K
Ranking of plants by number of analysis # Rejected by MIC Classification and Material Type
MIC Name Material Nam . .
! SHSHAmE " Material Type @FERT @ HALE ®ROH ®ZQVM Material Type @FERT @ HALE ®ROH @ZQVM
12569  ENTEROBACTERIACEAE E1ENVIRONMENT SWAB 1547 961 586 B 20k
PRESUMPTIVE (QN) us pLeaxersrl.. |
12569  ENTEROBACTERIACEAE INVESTIGATIVE SAMPLES 3894 3687 207 PH PL Cabuyao . NN -
PRESUMPTIVE (QN)
CH PL Konolfing... [N
10137  COLIFORMS (QN) OTSH COCONUT MP 9 2654 2469 185
o pH PL Cagayon... | NI 10
12569  ENTEROBACTERIACEAE PTC YORK 2351 2183 168 my eLvm-sh... [N
PRESUMPTIVE (QN) IN PLMoge (NN * ;
12569  ENTEROBACTERIACEAE INVESTIGATIVE SAMPLE 4307 4143 164 FR PLNW Vosges -
PRESUMPTIVE (QN) -~ 0K e
- . n A
1230560 ENTEROBACTERIACEAE INVESTIGATIVAS LEP 461 307 154 N PL samalkha - [N é.\acﬁe o o Gd\oq' e
- A 8}
Total 30021 208 1925 useLLavree | e & N & "
00 141 5 v o P &
3 0K 50K 100K « N
SANE
SN
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Pathogens monitoring helps Stop & Destroy

25

What 7 So What 7 Tlow Whkar 7

|
R

Corrections
Infrastructure change
Design Out (Equipment)

Design Out (Formulation)
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Pathogen monitoring program is the verification of the effectiveness of
hygiene control measures

— Cleaning

Pathogen
monitoring

Entry routines

~ Utilities and air
 quality

*there are additional PRPs

ENE
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Is my Cleaning Method Effective?
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Persistent or Transient L. mono... using WGS

/G Disease ,,:g
o GATGTTGG")
G P

ENE
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Application examples

WGS @
Identifies
Equipment with
Listeria
Harbourage

Listeria detected in
Weber equipment

G
A GG <
G Disease §(
- G G GG;

Listeria from Weber

Weber steaming
same as FP isolates

Introduced

WGS Identifies
Trolleys as
Listeria vehicles

29

% Batches with LM

40%
30%
20%
10%

0%

Weber steaming

7 9 11 13 15 17 19

* Dedicated trolleys

* Improved Trolley
Design

* Dedicated Trolley
cleaning dock
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Application example

Increased monitoring

Stop deliveries Raw materials n=5 Stop deliveries
of raw mat B Each delivery supplier B
Raw
mat A Line Finished Line Line
Supplier sample Raw product sample sample
A 1 mat B 2 1 1

No new
positive
samples

Raw Raw Raw Line Raw Line

mat B mat B mat A sample mat A sample

Supplier 2 Supplier 2
B B

Investigations and root causes:
* Raw mat B: contamination of one minor ingredient
* Supplier B: blocked dust aspiration

Key learnings:

* Quantitative testing performed by some suppliers is not sufficient to allow to detect low Lm contamination levels
* EB not always present in case of hygiene deviation: use Lspp+Lm

* WAGS allows to identify origin of Lm (supplier [ factory) S
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Summary

31

The Listeria monitoring program has to be customized
to match facility | technology [ regulatory environment

A well designed pathogen
monitoring will get you

From Here to Here

9 S
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Thank youl!
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