We Stand Behind Our Results

Rapid Techniques

Anthc

British Colombia |

Vanc
O [




We Stand Behind Our




We Stand Behind Our Results

What Are Food Allergies ?

* Naturally occurring proteins

« Heat and processing resistant

« Resistant to extremes in pH

« Usually major proteins in food

* Foods can have 1 or many allergens
* No known cure...strict avoidance
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Food Allergy vs
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A. Initial sensitiz
B. Subsequent expos
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How Food Allergens \Work

Antigen cross-links
two antibody
molecules

IgE receptor
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How Food Allergens \WWork

Sneezing Flushing or Rash
Nasal Congestion o Burning & Itching
Runny Nose f/‘ "% of Skin
Swelling & Tenderness . Hives
o

of the Mouth X
Difficulty Breathing '

Nausea | Vomiting

Abdominal Cramps

Diarrhea
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Allergens of Concern

United States Canada
— Peanuts — Peanuts
— Soy a10)Y
— Milk — Milk
— Eggs — Eggs
— Fish — Fish
— Shellfish — Shellfish
— Tree Nuts — Tree Nuts
— Wheat — Wheat

— Sesame

— Sulfites NEOGEN

CORPORATION



Olls
Enzymes
Gums

Flavors/Extracts
Lecithin

Lactose

Starch
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4 types of Risks

1)  Clinical

2)

3)
4)




 Clinical
- Up to 8% of childrer
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elicit an allergic re:
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Types
* Regulatory ,‘
- FALCPA: - declarati
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Considerations When Using Precautionary.
Labeling

* |s the presence of allergen documented through visual
Inspection or analytical testing?

» |s the risk of presence of unavoidable?
* Is the allergen is present in some, but not all product?

* Is the presence of allergen is potentially hazardous?

CORPORATION
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Types

e Business

- Increased co
product formulatic
over

- loss of competi

- Regulatory age __v'"J
investigate a fac

i

\ -




Rework
Labeling terms I.e
Many others...
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Elements of an

AIIergen Control Plan

Scheduling
* Processing Controls
« Maintenance

« Sanitation/Change Over Cleaning
« Labeling/Packaging

« Consumer Complaint Systems

« Training

. Auditing/Verification NEOGEN
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Ingredients/Raw |

S_ .:4"/

- Ingredient suppliers should be e

Allergen Control Plans d Al

—— ——

|

 Certificates of Analysis are pro

contain full disclos

* Prior notification of any fof r' :

suppliers nc

|

« Confirmation that unlabelle
in formulated multi-co
spice ble



Ingredlents are given a specific

. DeS|gnated storage areas for a erge
If designated receiving area |
ingredients below nc
» Use a color-coding system for to S

Contains ALLERGY ALERT ﬂ

Allergen CONTAINS NUT PRODUCTS
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Equipment/

* Dead legs or dead spots can be :
» Review equipment annually, with
surface
« Equipment should allow for thor'

|n ' DCTION
- Avoid a situation where product flow -:
I.e valve clusters, layerec
 Evaluate air handling system to msure{l
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Operations/Processing

Scheduling

« Introduce allergenic components into the process as late as possible
« Whenever possible, avoid manufacturing an allergenic product prior to
a non-allergenic product
« Develop an Allergen Matrix or changeover grid to identify necessary
sanitation and scheduling practices
« If using re-work, make sure to follow Exact-into-Exact philosophy
« Where possible, schedule long runs of allergenic product, and allow
for full allergen clean-up when complete
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Operations/Processing

Practice

* Do not allow the use of single-servicg items such as tray-liners to be
reuse
- When sampling the in-process product, be certain the sampling device
IS cleaned & sanitized appropriately between products
* Double-check formula during scale-up
* Physical barriers such as shield covers and catch pans should be
positioned to prevent spillage and cross-contamination
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Labeling/Packaging

« Should have a label SOP to insure all necessary steps are taken for
accuracy
« All formula changes are properly documented and synchronized
between labeling and manufacturing
« All minor ingredients and processing aids that contain allergenic
protein are properly reflected on the label
* Precautionary labeling, if used, Is justified, not overused, and not a
replacement for proper GMP’s
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Sanltatlc E.

Prc

-

- Identify all equipment, conve! /
require cleaning aft
» Be sure to include splash zone:
utensils, employees and sam
« On pre-op inspections, ma) ur
-

* Focus on hard-to-clean areas, ir ',r.
corners, welds an:

« Consider using color-codk
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FDA “Guidance on Inspections..

www.fda.gov/ICECI/Inspections/inspectionGuides

* Product Development

. Receiving
» Equipment
* Processing
* Final Product Testing
* Labeling

_Au rgy Inspection Guide

CORPORATION
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Neogen and Food Allergens

* Neogen joined FARRP In 1997 and collaborated on the
Industries first test kit for peanut allergen

 FARRP - Food Allergy Research and Resource Program,
University of Nebraska

* FARRP is globally recognized in the food industry as a
trusted advisor on allergen issues

» Later collaborations on development of rapid test Kits for
peanut, milk, egg, almond, hazelnut, gluten and soya

CORPORATION



We Stand Behind Our Results Designing a Suitable Antibody

ANTIBODY SPECIFICITY  Anindividual animal

_ can make billions of
Primary protein structure heavy chain different antibody
15 sequence of a chain of amine acids .
M molecules, each with a
U distinct antigen-binding
/ W site. Each antibody
light chain recognizes its antigen

antigen with great specificit
Alpha helix ’ " §

Secondary protein structure
occurs when the saquence of amino ackds
are linkad by hydrogen bonas

3
Pleated sheet
Tertiary protein structure
occurs whan cartain attractions are presant
batween alpha helicas and pleatad cheats @j

Fermented and Hydrolyzed Proteins:
BRGNS primots g Known Limitations

I5 8 protein consisting of more than one
amino acid chain
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Developing the Right Antibody

Antigen

Cells fuse

hybridomas

Monoclonal or Polyclonal

Antibody-producing
B cells isoiated
from spleen

cuiture system

Cooked or Raw

Cione individual hybridomas
on microtiter plates

eeeeeeeee e Rabbits, Sheep, Goats, Mice

desired antibody |

Perpetuate as either
Mouse

hybridoma 4

tumor Cell culture

ORPORATION
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Reveal 3-D

roducts
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Allergen Specific Tests

Almond Casein Egg Gluten Hazelnut Peanut Shellfish  Soya
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|
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Reveal 3-D™ Ci

Components provided
(from top left to bottom right):
« Extraction buffer sachet

« Sample tube & cap N
* RAPID 3-D test device

e swab
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Reveal 3-D Specification

Lateral Flow Device, 3-D Technology, no
equipment

Low ppm levels of food residue

environmental swabs and rinse solutions

10 samples or swabs

<10 min per sample including extraction

CORPORATION
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Reveal 3-D Procedure

Surface swabs

» Ensure samples are as
homogenous as possible

e Avoid cross contamination
during sample preparation

» Ensure assay steps are followed
as outlined In insert

CORPORATION
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- Flows across

line of more ey
antibody-
C O at e d _/ Colloidal
colloidal gold -
- Antibody

captures target

37

Antigen (Peanut protein)

_/ Colioidal

gold particle
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Reveal 3-D™ Test Schematic

Sample Area

I
Filter Pad |GG Sink Pad
conjugate Pac I L

- Nitrocellulose
Immobilised Reagents

3 bt 5
s
4
|
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Reveal 3-D™ Test - Positive Result

# Sample

—
-
T O C

Test Overload Control

Result
Window

b
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8
S: & NB“GEN
99 M
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Reveal 3-D™ Test - Negative Result

# Sample
L
-
-
Result
Window
T @) C

Test Overload Control

Lt
e
9% M
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Reveal 3-D™ Test - Overload Result

Sample
9

Result
Window

-
.
T O C

Test Overload Control

Lt
e
9% M
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Reveal 3-D Test Results Y

for clear decision making

HIGH
POSITIVE

No line at O, faint or line
absentat T ( Overload)

POSITIVE

Any intensity of lineat T
- Above detection limit

NEGATIVE

From Left to Right
Negative; Positive; High Positive

No line at.T
- Undete

CORPORATION
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Veratox for Quar

CORPORATION
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Veratox Fooc

Extract samples prior to Transfe
running assay. Add antibody w

controls and samples to iIncube
appropriate wells. min
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Veratox Food Allergens

Add conjugate to all Wash wells with Add substrate and
wells and incubate 10 wash buffer incubate 10 minutes.
minutes. solution.

CORPORATION
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Veratox Food Allergens

Add Red Stop.

ESANS AT~ T TS P : S
Whehat o | Fylgiiasl | [ s

Read results in a microwell
reader.

X NEOGEN
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Sandwich ELISA Theory

v oy ﬁﬁi
% ﬂ‘) ?;ﬁ Y S ??? Conjugate ? ?

10 min

Wash

- Stopplng
| Reagent $$$ SUbStrate iii
= 10 min

Read (OD
(OD¢s50 nm) Y Capture Antibody

X Allergens

i Detector Antibody NE“GEN

<><> Substrate CORPORATION
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validated

Cross Reactivity
Limit of Detection

Inter and Intra Asse
Recovery
Stability
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The Role of Rapid Test Kits

 Become “Standard of Care” in food industry

A valuable tool, but know what to do with
results.

« Understand power of final results and have a
corrective action plan in place.

« Most not checking final product.

CORPORATION
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Limitations of Test Kits

All antibody-based tests

« Hydrolyzed proteins
— Example: HVP, hydrolyzed egg protein

 Fermentation substrates

— Examples: guar gums, xanthan gums, starter
cultures, soy sauce

* Processing aids
— Examples: lecithin, enzymes

Proteins from these products are generally not detectable on the test

kits. However, allergenicity can remain.
NEOGEN

CORPORATION
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Know What Yc

Neogen Test Kit
Peanut

Egg

Milk
Almond
Hazelnut
Gliadin

Processed Soy
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Industry Usage of Test Kits

High Frequency
A « Manufacturing iIssue diagnosis

e Sanitation validation

Medium Frequency
 Allergenic ingredient determination
« Consumer complaint sample

Low Frequency
* Routine finished product testing
« Supplier ingredient verification

CORPORATION
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Tools to simplify

i

~ «Validation
* VVerification
» Corrective actions

* Training

 +Trouble-shooting
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Manufacturing Facilites

SHANGHAI, CHINA

Corporate Headquarters Neagen Latin America
Food Safety Division, Acumedia - "oX¢OClty, Mexico .
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Lo 0 Anthony J. Lupo
Director of Technical Service
Neogen Corporation
tlupo@neogen.com
517.372.9200 ext 4459
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