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Charles River
Microbial Solutions

Protecting the integrity of your products demands rigorous quality control, a critical task
made easier with the help of a reliable partner. Charles River is that partner, offering
innovative, flexible solutions and technical expertise to support you every step of the way.
We've purposely built our portfolio to bring you progressive products and services that
deliver accurate, relevant, and reliable data to fuel confident decisions on product quality and

contamination control.

We lead the market with products and services that meet the diverse needs of the
pharmaceutical, home, beauty, dairy, beverage, and food industries. Our unique combination
of Endosafe” endotoxin testing, Celsis® rapid microbial detection, and Accugenix” microbial
identification and strain typing keeps your manufacturing operations running efficiently and

smoothly, lowers your cost to manufacture, and protects your reputation.
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Endotoxin Testing Systems

Endotoxin testing is a critical checkpoint within many industries,
in areas ranging from in-process to final lot release.

Our Endosafe” systems simplify endotoxin testing. Flexible solutions meet the needs of every
customer regardless of sample volume or industry. From in-process testing to final lot release, our
easy-to-use Endosafe” cartridge technology products increase efficiency in the LAL laboratory by
delivering rapid, accurate results. Every system we sell is backed by our skilled technical team who

can provide training, maintenance, and support.
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Endosafe® nexgen-PTS" OO

The Endosafe® nexgen-PTS™ is a rapid, point-of-use handheld spectrophotometer that uses USP-
BET-compliant disposable cartridges for accurate, convenient, and real-time endotoxin testing,
glucan concentration determination, and Gram identification. The enhanced features address your
needs for decreased assay run time, simplified data entry, reduced user variability, and heightened
administration control. The addition of a User Management function allows the system to be 21 CFR
Part 11 compliant-ready. The nexgen-PTS™ is the system of choice for small volume, point-of-sample
testing on the manufacturing floor.

Endosafe® nexgen-PTS™ Code

Endosafe” nexgen-PTS™ instrument
Ethernet cable
One-year warranty
Power supply PTS150K
USB cable adapter
Mini-pipettor
Stylus
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https://p.widencdn.net/0numk7/Nexgen
http://www.criver.com/products-services/rapid-micro/endotoxin-rapid-testing-systems/nexgen-pts
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe_nexgen_pts_technical_sheet.aspx
http://www.criver.com/microbialsolutions

Endosafe® nexgen-MCS™ ] O

Clients with higher volume testing needs can choose the Endosafe® nexgen-MCS™.
Using the same FDA-licensed cartridges as the nexgen-PTS™, the nexgen-MCS™
features five individual spectrophotometers to test up to five samples at once, with
results in just 15 minutes. Readings are sent via Ethernet to a connected desktop
computer, where our 21 CFR Part 11 compliant ready EndoScan-V™ software
(Version 5.5.5 SP1 and higher) measures and reports endotoxin results.

Endosafe® nexgen-MCS™ Code

Endosafe® Nexus™ O =

Recognizing high-throughput challenges in central QC labs, our R&D team
developed the first endotoxin testing system capable of testing 48 to 60 samples
per automation session with minimal preparation and supervision. Ideal for high
volume undiluted testing as well as labor-intensive dilutions, the Nexus™ utilizes
LAL cartridge technology, a state-of-the-art liquid handling system, and simple
data management to reduce variability and the need for subsequent investigations.

Endosafe® Nexus™ Code

Endosafe” nexgen-MCS™ instrument
Power supply
Ethernet cable
One-year warranty

MCS150K

Endosafe” nexgen-MCS™ package
nexgen-MCS™ instrument
EndoScan-V™ software
Power supply
One-year warranty
1Q/0Q/PQ

MCS650K

Nexus™ robotic system
nexgen-MCS™ instrument
Nexus™ integrated software MR650
Computer
Anti-static mat

Nexus™ robotic system
Nexus™ integrated software

EndoScan-V™ software M1250

~><
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Computer MRS80
Anti-static mat
Sterilized conductive 300 uL tips case
(5,760 per case) MR300
Sterilized conductive 1 mL tips case MR1000

(3,840 per case)

www.criver.com/microbialsolutions | 800.762.7016



http://www.criver.com/products-services/rapid-micro/endotoxin-rapid-testing-systems/endosafe-mcs
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe_nexgen-mcs_product_sheet.aspx
https://p.widencdn.net/azklci/The-Endosafe-Nexus
http://www.criver.com/products-services/rapid-micro/endotoxin-rapid-testing-systems/endosafe-nexus
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe_nexus_technical_sheet_video.aspx
http://www.criver.com/customer-service/education-training/educations/2014/09/pfizer-evaluates-endosafe-nexus
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe-nexus-evaluation-poster.aspx
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_d_mcs_system_datasheet.aspx
http://www.criver.com/microbialsolutions

Endosafe” LAL Cartridges 1 [

The Endosafe® cartridge technology is our innovative response to our customers’ need for higher sensitivity and faster quantitative results. Designed
to optimize and refine our use of LAL, the cartridge technology uses only 1/20th of the raw material required for a traditional test. The cartridge
technology eliminates a significant amount of the accessories required for traditional LAL methods while reducing time-consuming preparation and
technician variability. For nexgen-MCS™ users, we offer convenient, economical cartridge multi-packs. For planning purposes, please note that
cartridges must be used within 2 hours of breaking the pouch seal.

Endosafe® LAL Cartridges Sensitivity EU/mL Code
0.1 PTS201F
10 single packs of cartridges 0.05 PTS2005F
(FDA-licensed) 0.01 PTS2001F
0.005 PTS20005F
0.1 PTS201
10 single packs of cartridges
. PTS2
(unlicensed: for R&D use only) 0.05 52005
0.01 PTS2001
0.05 PTS5505F
Multi-packs of 25 cartridges
.01 PT 1F
(5/pouch) (FDA-licensed) 0.0 $650
0.005 PTS55005F
10 single packs of inhibition/enhancement screening cartridges” PTS220

*Inhibition/enhancement screening cartridges are not licensed by the FDA

Endosafe” Glucan Assay and Gram ID Cartridges Ll If] ] [fl

Additional rapid testing products that utilize both the original (PTS100/MCS100) and the nexgen (PTS150/MCS150) systems for microbiological testing are available for glucan
contamination and Gram determination. With results in less than 30 minutes, the Glucan Assay quantifies -glucans, leading to better process monitoring and faster out-of-specification
resolutions. The Gram ID indicates whether an isolate is a Gram-negative or Gram-positive bacteria, or confirms yeast or mold, in about 3-7 minutes.

Endosafe® Cartridges Code
Beta-Glucan cartridges (10/pack) RMMGS1000
Gram ID cartridges (10/pack) LRMMGI100

Note: The cartridges must be used within two hours of breaking the pouch'’s seal.

<
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http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/pts-mcs-cartridges
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe-cartridge-technology-brochure.aspx
http://www.criver.com/products-services/rapid-micro/quality-management/emdcompliance
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_d_mcs_system_datasheet.aspx
http://www.criver.com/products-services/rapid-micro/endotoxin-rapid-testing-systems/endosafe-pts-glucan-assay
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_d_pts_glucan_assay.aspx
http://www.criver.com/products-services/rapid-micro/endotoxin-rapid-testing-systems/endosafe-pts-gram-id
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_d_endosafe_pts_gram_id_datasheet.aspx
http://www.criver.com/microbialsolutions

Accessory Products

Endosafe® nexgen-PTS™ Accessories Code
Endosafe” nexgen-PTS™ power cable UK PTS112
Endosafe” nexgen-PTS™ power cable EU PTS113
Ethernet cable PTS114
USB micro cable adapter PTS115
Zebra Technologies QLn™ 320 printer kit

Zebra printer

Power supply and cable PTS320K

USB cable

1 roll printer paper
Zebra printer USB cable PTS321
Zebra printer AC power adapter PTS322
Zebra printer paper PTS325
Zebra Symbol barcode scanner FGD-000012
Stylus PTS117
nexgen-PTS™ protective reader case PTS609

~><
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PTS™/MCS™ Accessories Code

Epson® printer cable PTS311
Ribbon for Epson® printer PTS312
Paper roll for Epson® printer PTS313
Continuous roll label for Epson® printer PTS314
Eppendorf® 25 uL pipettor PTS700
PTS™ blank cartridges (quantity 2) PTS200

www.criver.com/microbialsolutions

800.762.7016
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http://www.criver.com/microbialsolutions

Our kinetic LAL instrumentation and software is designed specifically to help reduce variability
and increase operational efficiencies by achieving quantitative results and incorporating flexible

configuration capabilities.

~>
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Charles River Cortex™ Data Management & Analysis Software [ OO Cd

Creating Centralized Control for a Decentralized Approach

Maintaining the long-term safety of a manufacturing environment while meeting the demands of compliance is a microbial quality control manager’s top priority. The need to investigate
out-of-specification (OOS) results continues to be one of the most commonly observed cGMP issues during quality control laboratory inspections. Having access to accurate,

relevant, and reliable data is essential to support confident decisions on product quality. Recent FDA warning letters and new global guidance documents communicate the increasing
requirements on data integrity, making many organizations aware of existing gaps and deficiencies in their data and reporting.

Charles River Cortex™ provides an integrated solution to securely consolidate, query, and analyze all real-time endotoxin data for necessary internal QA and FDA trending reports. The
decentralized, multi-client solution provides complete QA/QC instrument oversight. This allows remote PC access (with Cortex client software installed) to the same results database
and server. Customers can compile and manage data from any of the Endosafe” rapid testing platforms, microplate readers, and tube readers into a unified data infrastructure to gain
complete insight on their manufacturing operation and process in order to make informed, confident decisions. Cortex allows users to proactively manage and monitor the operational
integrity of the entire facility’s endotoxin instrument equipment fleet including component effectiveness, calibration schedules, and system readiness within a single, end-to-end risk
management environment.

Charles River Cortex™ Code
Charles River Cortex™ Software M1600
Annual Maintenance Contract AMC1600

Charles River Cortex™ License/Device Authorization

per Endosafe’-PTS™ (PTS100K) device M1601

Charles River Cortex™ License/Device Authorization M1602
per Endosafe” nexgen-PTS™ (PTS150K) device

Charles River Cortex™ License/Device Authorization M1603
per Endosafe” MCS™ (MCS100K)

Charles River Cortex™ License/Device Authorization M1604
per Endosafe” nexgen-MCS™ (MCS150K)

Charles River Cortex™ License/Device Authorization M1605
for Plate Reader/Tube Reader

Charles River Cortex™ 1Q/OQ Service AMC502S

<
charles river Microbial Solutions www.criver.com/microbialsolutions | 800.762.7016 10



http://www.criver.com/files/pdfs/emd/endotoxin/charles-river-cortex-product-sheet.aspx
http://www.criver.com/cortex/
http://www.criver.com/products-services/rapid-micro/endosafe/kinetic-instrumentation/cortex
http://www.criver.com/microbialsolutions

EndoScan-V" Endotoxin-Measuring Software L]

Enabling accurate, intuitive data analysis, EndoScan-V™ performs endotoxin calculations and generates secure data files and batch reports for product release as required by the
FDA. The software’s flexible networking configuration works with Microsoft Excel™, your LIMS, or with centralized databases. EndoScan-V™ is also fully compatible with our Cortex™
software, allowing generated data to automatically transfer. The EndoScan-V™ user interface is available in English, French, and German, and includes comprehensive online
documentation and IQ/OQ/PQ guidelines.

EndoScan-V™ Software Code
Endosafe” EndoScan-V™ software (compatible with BioTek® and Tecan® plate readers, original and nexgen test systems) M1250
EndoScan-V™ software validation package TS600
Electronic signature M1300
Kinetic Plate Readers L]

We provide compact, multi-use spectrophotometers that offer superior temperature uniformity and excellent optical performance. We also provide technical support for our plate
readers, including on-site annual qualification and user training.

BioTek® Kinetic Plate Readers and Accessories Code
BioTek" incubating microplate reader (with 340, 405, 450, 490, 630 nm filters) M200
Calibration plate for Biclek” reader M400
Calibration plate recertification (valid for one year) — BidTek”® TS950
BioTek” bulb M700
Power supply M800
Power cable M801
Plate Reader Options Code
On-site training on reader/software” TS400
Computer package — laptop MCP100
Computer package — desktop MCP200

* Travel expenses additional

<
charles river Microbial Solutions www.criver.com/microbialsolutions | 800.762.7016
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http://www.criver.com/products-services/rapid-micro/kinetic-instrumentation/endoscan-v
http://www.criver.com/products-services/rapid-micro/kinetic-instrumentation
http://www.criver.com/microbialsolutions

Contract Endotoxin
Testing Services

Our technical services laboratory can help streamline your
testing operations for a smooth process to final product release.

Charles River's experienced specialists can help you improve the compliance and efficiency of your
endotoxin testing program. Our FDA-registered laboratories offer a variety of cGMP testing and

support services to help you achieve control, consistency, and precision in your testing environment.

——
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Contract Endotoxin Testing Services

0O

Method Development Code
Method development TS100
Routine Endotoxin Determination Code
Routine endotoxin determination, non-regulated, any method

PTS™

Gel-clot TS700

Kinetic chromogenic

Kinetic turbidimetric
Gel-Clot, Kinetic Chromogenic, and Kinetic Turbidimetric Techniques Code
Product validation — 3 lots TS203
Product validation — 1 lot TS201
Product release or stability test” TBET1

* Product validation must be completed prior to finished product release or stability testing.

PTS™ Technique Code
Product validation — 3 lots TS203
Product validation — 1 lot TS201
Product release or stability test” TBET1

* Product validation must be completed prior to finished product release or stability testing.

~><
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http://www.criver.com/products-services/rapid-micro/endotoxin-contract-testing-services
http://www.criver.com/files/pdfs/emd/endotoxin/bacterial_endotoxin_testing_product_service_sheet.aspx
http://www.criver.com/microbialsolutions

Contract Endotoxin Testing Services (continued)

Stability Testing

00

Code

Stability testing”

TBET1

* Product validation must be completed prior to finished product release or stability testing.

Sample Preparation

Code

Device extraction preparation or special sample preparation such as heat treatment”

TS700E

* |f Charles River prepares the extraction or treats the sample, there is an additional price per sample.

Oven Depyrogenation Validation

Code

Oven validation/testing of challenge vials (< 10 vials)

75203

Oven validation/testing of challenge vials (> 10 vials)

75203

Additional Services

Code

Special Certificate of Analysis (COA) testing

TCOA1

On-site training”

TS400

SOP and protocol writing

TS800

* Travel expenses additional

Endosafe® LAL Proficiency Test Program ] &[]

For information regarding the Proficiency Test Program, email pip.suppori@crl.com, or contact us at +33 (0) 474 72 28 53.

—
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http://www.criver.com/products-services/rapid-micro/endosafe/endotoxin-contract-testing-services/lal-proficiency-test-program
http://www.criver.com/customer-service/education-training/educations/2015/03/maximizing-lal-testing-compliance-to-pharmacopela
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_d_ptp_datasheet.aspx
mailto:ptp.support%40crl.com?subject=
http://www.criver.com/products-services/rapid-micro/endotoxin-contract-testing-services
http://www.criver.com/files/pdfs/emd/endotoxin/bacterial_endotoxin_testing_product_service_sheet.aspx
http://www.criver.com/microbialsolutions

LAL Reagents and Accessories

Our team has developed and optimized a range of quantitative
and qualitative LAL formulations that provide increased
sensitivity, greater linearity, and superior interference resistance.

Charles River’'s Endosafe” LAL reagents are licensed by the FDA for product release, and all of
our accessory products are certified for the appropriate LAL testing requirements. These deliver

extreme precision and reliability, minimizing invalid results and the need to retest.

~><-
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Kinetic Turbidimetric LAL (KTA) L] ﬁ

Our FDA-licensed kinetic turbidimetric reagents yield quantitative endotoxin values when used with an incubating reader equipped with endotoxin-measuring software. KTA is licensed
for both kinetic and gel-clot analyses and permits a direct correlation between methods. KTA? is a second-generation kinetic turbidimetric reagent that offers faster reaction times and
routinely tests to sensitivities of 0.005 EU/mL. Specified accessories and test conditions are required to achieve maximum sensitivity.

Kinetic Turbidimetric LAL' 50-Test Vial (5.2 mL) Sensitivity EU/mL Code

KTA? (used for kinetic testing only) R19000
0.015 R15015

KTA 0.03 R15003
0.06 R15006

T Reserves of LAL reagents and matching Control Standard Endotoxin (CSE) are offered for a period of one year.

Kinetic Chromogenic LAL (KCA) OO

Endochrome-K™ LAL facilitates your endotoxin screening with its ease of use and unique reagent stability. Our optimized KCA LAL offers a 0.001 EU/mL limit of detection and provides
greater linearity and superior interference resistance for quantitative endotoxin values. Specified accessories and test conditions are required to achieve maximum sensitivity.

Endochrome-K™ LAL! Code

Endochrome-K™ 256-test kit
8 x 3.2 mL vials

R1708K
2 x 10 ng control standard endotoxin 08
3 x 30 mL LAL reagent water
Endochrome-K™ 320 tests 10 x 3.2 mL vials R1710
Endochrome-K™ 3200 tests 100 x 3.2 mL vials R17100

T Reserves of LAL reagents and matching Control Standard Endotoxin (CSE) are offered for a period of one year.

Endpoint Chromogenic Reagents Code

Endpoint chromogenic kit (140 tests)
5 x 1.4 mL vials of chromogenic LAL
1 x 10 mg vial of chromogenic substrate S-2423
2 x 2 ng vials of endotoxin
2 x 30 mL vials of LAL reagent water
1 x 15 mL 0.05 M vial of Tris buffer

R160K

—
charles river Microbial Solutions www.criver.com/microbialsolutions | 800.762.7016 16



http://www.criver.com/products-services/rapid-micro/endosafe/lal-reagents-accessories/kinteic-turdidimetric-lal
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe_kinetic_testing_solutions_technical_sheet.aspx
http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/kinetic-chromogenic-lal
http://www.criver.com/files/pdfs/emd/endotoxin/endosafe_kinetic_testing_solutions_technical_sheet.aspx
http://www.criver.com/microbialsolutions

Endosafe® Gel-Clot LAL

L

The gel-clot assay is a simple, qualitative method of endotoxin detection, best suited for low-volume laboratories. Endosafe” lysate features a firm gel over a wide range of sensitivities.

The reagent is buffered for enhanced interference resistance.

Gel-Clot LAL Sensitivity EU/mL Code
0.015 R15015
0.03 R15003
50-test vial (5.2 mL) 0.06 R15006
0.125 R11012
0.25 R11025
0.03 R12003
0.06 R12006
10-test vial (1.2 mL)
0.125 R12012
0.25 R12025
Gel-Clot LAL Single-Test Vial (0.2 mL) Sensitivity EU/mL Code
0.03 R13003
0.06 R13006
Single-test vial (0.2 mL)
0.125 R13012
0.25 R13025
Rapid Single-Test LAL Vials (0.2 mL)" Sensitivity EU/mL Code
Rapid single-test vial (50-test) 0.06 or 0.25 R13500
Rapid single-test vial (50-test) 0.250r1 R13600
Rapid positive product control (50-test) PC200

* This product line is not licensed by the FDA and may not be used for pharmaceutical release testing.

 Dual sensitivity based on assay run time.

—
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http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/endosafe-gel-clot-lal
http://www.criver.com/microbialsolutions

LAL Accessory Products

We provide all the necessary accessory products required to run an LAL test.

D 0OE

Control Standard Endotoxin (CSE) E. coli and Reference Standard Endotoxin (RSE) Packaging Code
CSE - 500 ng per vial" 6/pack E110
CSE - 10 ng per vial” 6/pack E120
Positive control (for single test) 25/pack PC100
RSE — E150
* Lot-specific Certificate of Analysis included when reagents are purchased together.
Extended CSE (CXE) Dilution Kit" Code
CXE kit

1x10ng CSE

1 x 60 mL stabilizing solution E140

1 pack of 11 of 16 x 100 mm capped tubes
* Lot-specific Certificate of Analysis included when reagents are purchased together.
LAL Reagent Water (in plastic bottle)” Package Code
30 mL bottle (< 0.001 EU/mL) 12/case W130
50 mL bottle (< 0.001 EU/mL) 12/case W120
100 mL bottle (< 0.001 EU/mL) 12/case W110
500 mL bottle (< 0.001 EU/mL) 6/pack W150

* Certificate of Quality included.

—
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http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/lal-accessories
http://www.criver.com/files/pdfs/emd/endotoxin/lal-accessories-tech-sheet.aspx
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_n_endosafe_times_nov_2007.aspx
http://www.criver.com/microbialsolutions

LAL Accessory Products (continued)

0O 6

LAL Buffers” Package Code
5mL 0.25 M Tris buffer 6/pack BT101
30 mL 0.1 M Tris buffer 12/case BT103
5.5 mL 0.1 M Tris buffer 6/pack BT105
30 mL 0.05 M Tris buffer 12/case BT106
4mL 0.5 M MgSO,, 1 M Tris buffer 6/pack BC1000
5.2 mL endotoxin-specific buffer 6/pack BG120
30 mL bio-dispersing agent 12/case BD100
* Please contact Technical Support before using buffers. Additional buffers are available for specific testing needs.

Endotoxin Indicators” Code
10,000 EU EVV10K
100,000 EU EVV100K
1 Million EU EVVIM
2.5 Million EU EVV2.5M
10 Million EU EVV1OM
* For dry heat oven validations

Reaction Tubes Package Code
10 x 75 mm capped flint glass tubes, boxed 50/pack T100
10 x 75 mm flint glass tubes, in foil 50/pack T200
pproptts or use it ube eaderd) S0/pack 400
10 x 75 mm screw-cap borosilicate glass tubes, boxed 50/pack TL1200

~><
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http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/lal-accessories
http://www.criver.com/files/pdfs/emd/endotoxin/lal-accessories-tech-sheet.aspx
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_n_endosafe_times_nov_2007.aspx
http://www.criver.com/microbialsolutions

LAL Accessory Products (continued)

D 0OE

Tubes Package Code
12 x 75 mm borosilicate glass tubes, in foil 50/pack TL1000
13 x 100 mm borosilicate glass tubes, in foil 50/pack T300
16 x 90 mm screw-cap borosilicate glass tubes, boxed 70/pack TL700
18 x 150 mm borosilicate glass tubes, in foil 14/pack T600
16 x 160 mm screw-cap borosilicate glass tubes, boxed 100/pack TL80O
Depyrogenated Glass Pipettes Package of 10 Code
1 mL, in foil 5 packs P100
2 mL, in foil 5 packs P200
5 mL, in foil 5 packs P500
10 mL, in foil 5 packs P1000
Eppendorf°® Pipette Tips Package Code
Eppendorf* tips (20-200 uL," individually wrapped) 50/pack D100EA
Eppendorf* tips (20-200 uL, individually wrapped) 100/pack D200
* Certificate of Analysis not included.

96-Well Endosafe® Plates (individually wrapped)* Code
96-well polystyrene plate (certified to 0.005 EU/mL) M9005

* Tissue culture treated.

—
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http://www.criver.com/products-services/rapid-micro/lal-reagents-accessories/lal-accessories
http://www.criver.com/files/pdfs/emd/endotoxin/lal-accessories-tech-sheet.aspx
http://www.criver.com/files/pdfs/emd/endotoxin/qc_en_n_endosafe_times_nov_2007.aspx
http://www.criver.com/microbialsolutions

Rapid Microbial Detection

Speed products to market while ensuring that they meet quality
and safety standards with Celsis” rapid microbial detection.

The proprietary adenosine triphosphate (ATP) bioluminescence technology employed by Celsis®
rapid detection systems offers speed and reliability that traditional methods just can’'t match.

Robust, easy-to-use Celsis” systems reduce time to result for quarantined product, achieving shorter
production cycles and improved market responsiveness. Early notice of contamination allows for

a faster response and recovery time and can reduce inventory hold times resulting in a substantial
working capital savings. Furthermore, Celsis® can streamline lab processes, improve data integrity,

and minimize lab waste, water usage, and energy consumption.

——
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Celsis Advance II” L] If]

Rugged and robust, the Celsis Advance II™ System is designed to meet the needs
of busy microbiology labs. Testing up to 120 assays per hour, the luminometer
has the high throughput needed for medium to large-scale manufacturing
facilities, and the intuitive Advance.im™ software offers a suite of powerful data
management tools for tracking and trending results.

Code

Celsis Advance II™ System 7456004

Celsis Accel® System ][]

With a throughput of 30 assays per hour, the Celsis Accel” is well suited for
laboratories with small to medium assay volume requirements. A compact version of
our reliable Celsis Advance II™ instrument, the Celsis Accel” fits into any microbiology
laboratory and includes the intuitive and easy to use Accel.im™ software.

Code

Support Reagents and Consumables

Additional reagent kits required for maintenance and support are produced in
the same ISO-certified facility to the same standards as our primary reagent kits.

Support Reagents and Consumables Code
ATP Positive Control kit 1291483
Daily Wash & Rinse kit 1290142N
Monthly Maintenance and Cleaning kit 92828

Celsis Accel® System 7460288

Celsis” Microbial Detection Reagents

Our advanced AMPiScreen” reagent technology offers the fastest time to result
on the market by using a series of enzyme-based reactions to amplify even the
lowest concentrations of microbial ATP.

Primary Reagents Code
AMPiScreen® 800 assay kit AS1310
AMPiScreen® 400 assay kit AS4210

—
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http://www.criver.com/products-services/rapid-micro/celsis-microbial-detection/advance-ii
http://www.criver.com/files/pdfs/emd/celsis/sell-sheet-advance-ii.aspx
https://www.criver.com/products-services/qc-microbial-microbial-detection/microbial-detection-instruments/celsis-accel-system?region=3601
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http://www.criver.com/microbialsolutions

Celsis® Accessories

Accessories Code
Pipette, 20-200 uL 91184
Pipette, 100-1,000 uL 91192
Pipette, 5-50 uL 91200
Rack, 80 cuvettes 92080
Priming cuvettes, 75 mm (1,000) 1280052
Advance cuvettes (1,000) 1280139
150 mL containers (120 ct) 1280200
ATP-free pipette tips, 200 uL (10 x 96 pcs) 93678
ATP-free pipette tips, 1,000 uL (10 x 100 pcs) 93686
Glass beads, 0.5 mm AS9001
Antifoam B emulsion AS9003
Linear shaker, 115V AS128001
Linear shaker, 220V AS128002

—
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Laboratory Services

Charles River offers a variety of laboratory services to support your product
evaluation needs, including product suitability and methods development.
Please contact your sales representative for additional information.

www.criver.com/microbialsolutions | 800.762.7016 23
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Microbial Identification Services

Our Accugenix” microbial identification services are
powered by our industry-leading proprietary libraries.

wlwlN

Superior data lead to superior control. Accugenix” microbial identification and strain typing
products and services optimize your environmental monitoring program by providing accurate,
rapid, and cost-effective solutions in line with global regulatory standards. Sample identification
data is stored on the regulatory-compliant and secure customer web portal that includes
complementary tracking and trending features. The Accugenix” customer web portal meets the
requirements of 21 CFR Part 11 and complies with GAMP5 standards for validation of automated
systems. Our growing list of service laboratories includes locations in the United States, France,

Ireland, India, South Korea, and Singapore.

—
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http://www.criver.com/products-services/rapid-micro/customer-technical-support/accugenix-customer-web-portal
http://trackandtrend.criver.com/
http://www.criver.com/files/pdfs/emd/accugenix/accugenix_tracking_and_trending_technical_sheet.aspx

ACCUGENX-ID* 00O

Genotypic Identification of Bacteria and Fungi (rDNA Sequencing)

The most accurate and reproducible method for identifying unknown microorganisms, AccuGENX-ID® utilizes comparative DNA sequencing of the 16S rRNA gene in bacteria and the ITS2
rRNA region in fungi through our BacSeq and FunITS identifications. This sequencing method is independent of the health or growth conditions of the isolate; samples can be viable or
nonviable cultures, or simply genomic DNA from your microbe. For each sample submitted for identification, the resulting DNA sequence is compared against our validated, highly relevant
libraries for bacteria and fungi. Our sequencing services are the most accurate method for identification of unknown microorganisms, which is critical for contamination investigations.

Turnaround Time (TAT) Test Code Bacteria (16S 500 bp) Test Code Fungi (ITS2)
Same day BacSeqg-0 FunITS-0
1 day BacSeqg-1 FunITS-1
2 days BacSeqg-2 FunITS-2
5 days BacSeqg-5 FunITS-5

AccuPRO-ID® L [ =]

Proteotypic Identification of Bacteria and Yeast (MALDI-TOF Backed by AccuGENX-ID®)

AccuPRO-ID" offers a first-in-industry polyphasic approach to microbial identification utilizing proteotypic MALDI-TOF 7] - -—

mass spectrometry technology supported by our AccuGENX-ID® sequencing method at no additional cost. We have :
been offering this technology for industrial applications since 2010 under our cGMP quality system, longer than any
other contract laboratory in the industry, and are also accredited for ISO 17025. We are experts in the identification
of isolates from industrial manufacturing environments and provide accurate species-level identifications that can
give you a high level of confidence in your ability to effectively track and trend data that are pertinent to your
environmental monitoring program.

Turnaround Time (TAT) Test Code Bacteria
Same day AccuPRO-ID-0
1 day AccuPRO-ID-1
2 days AccuPRO-ID-2
5 days AccuPRO-ID-5

<
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http://www.criver.com/products-services/rapid-micro/accugenix-microbial-identification-strain-typing/accugenx-id
http://www.criver.com/files/pdfs/emd/accugenix/accugenix_accugenx_id_bacseq_insert.aspx
http://www.criver.com/files/pdfs/emd/accugenix/accugenix_accugenx_id_funits_insert.aspx
http://www.criver.com/files/pdfs/emd/accugenix/qc_ag_r_its_fungal_technical_sheet.aspx
http://www.criver.com/products-services/rapid-micro/accugenix-microbial-identification-strain-typing/accupro-id
http://www.criver.com/files/pdfs/emd/accugenix/accugenix_accupro_id_insert.aspx
http://www.criver.com/files/pdfs/emd/accugenix/accupro-id-using-maldi-tof.aspx
http://www.criver.com/customer-service/education-training/educations/2014/11/accugenix-maldi-tof-bacterial-id
http://www.criver.com/files/pdfs/emd/accugenix/maldi-tof-library-development-operations-trending.aspx
http://www.criver.com/microbialsolutions
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AccuBLAST® 1 [

Analysis & Interpretation of 16S Raw Data Sequence Files (*.ab1)

Exclusively designed for customers who have invested in the MicroSEQ" identification system, this
service is provided for users who recognize the value of the more extensive, validated Accugenix” liorary.
The AccuBLAST® service employs our own unrivaled sequence library and expert data analysis to
generate meaningful reports, allowing us to deliver accurate reports with very short turnaround times.

Turnaround Time (TAT) Test Code (16S)
Same day AccuBLAST-0
1 day AccuBLAST-1
2 days AccuBLAST-2

ACCUGENX-ST® L O

Sequence-Based Strain Typing

Root cause analysis in production facilities often requires differentiating microorganisms at the strain
level. Strain typing allows you to ascertain how closely related an organism is to other isolates from the
same species observed in past events. Strain typing can also be used for production strain verification,
especially for verification of master cell bank (MCB) and working cell bank (WCB) strains.

Turnaround Time (TAT) Test Code

5 days AccuGENX-ST-5

www.criver.com/microbialsolutions | 800.762.7016
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http://www.criver.com/products-services/rapid-micro/accugenix-microbial-identification-strain-typing/accugenx-st
http://www.criver.com/files/pdfs/emd/accugenix/accugenix_accugenx_st_technical_sheet.aspx
http://www.criver.com/files/pdfs/emd/accugenix/strain-analysis-through-sequence-typing.aspx
http://www.criver.com/microbialsolutions

Axcess” System for Microbial Identification

Axcess® MALDI Biotyper-CM System

Code

Axcess” MALDI Biotyper-CM package
Starter Kit for MALDI-TOF MS
Barcode scanner for MALDI Biotyper
Reference Physiocare Pack (tips and pipettes)
Software Package MALDI Biotyper 4.0 SR1
MALDI SW Security Pack for SW 4.0

Axcess” MALDI Biotyper Smart CM System

AXC550

Code

Axcess® MALDI Biotyper Smart CM package
Starter Kit for MALDI-TOF Smart MS
Barcode scanner for MALDI Biotyper
Reference Physiocare Pack (tips and pipettes)
Software Package MALDI Biotyper 4.0 SR1
MALDI SW Security Pack for SW 4.0

Axcess’ Plans

AXC650

Code

Axcess® Basic plan

Axcess” Premium plan
Includes a No Match Sample Guarantee
for samples with no ID

~><
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AXCBO1

AXCPO1

] ek O

The Axcess® system pairs the precision of the MALDI Biotyper instrument with the industry-leading Accugenix” proprietary microbial library through a secure online network. While
conventional identification methods are time-consuming and often require ancillary tests, the Axcess® system allows for nearly instantaneous identification of isolated colonies from a plate.
Subscription fees for the Accugenix® MALDI-TOF Reference Library are determined based on expected annual usage. The Axcess® Premium Plan offers a worry free solution that includes
AccuGENX-ID® backup service while the Axcess® Basic Plan allows flexibility to choose when additional sequencing identification is needed.

www.criver.com/microbialsolutions

800.762.7016



http://www.criver.com/products-services/rapid-micro/accugenix/crl-bruker
https://p.widencdn.net/q8wqrl/Axcess-Video-Demonstration
http://www.criver.com/files/pdfs/emd/accugenix/axcess_system_for_microbial_detection.aspx
http://www.criver.com/customer-service/education-training/educations/2013/11/axcess-system-a-secure-real-time-based-approach-f
http://www.criver.com/microbialsolutions

High Volume Accessories

Code

MBT Galaxy System (GP) AXC81655
MBT Pilot System (GP) AXC81880
Axcess® MALDI Biotyper-CM Reagents Code
Bacterial test standard (BTS) AXC110
Matrix HCCA AXC150
MSP 96 steel target plate AXC9600
MSP adapter for MALDI Biotarget AXC4800AD
MALDI Biotarget 96 disposable target plate AXC9600D
(20/pack)
Required with Purchase Code
Initial qualification MBT (1Q/OQ-PV) AXC403B
(Bruker performs)
Software qualification/Methods validation AXC502
Axcess” authorization AXC-SL1000
Annual Instrument Service Agreement Options Code
Complete CARE AXC900
Complete CARE Priority AXC1000
Warrgnty Plgs CARE AXC700
(available first year only)
Annual OQ/PV with service agreement AXC400B
Annual OQ/PV without service agreement AXC404B

~><
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QC Custom Solutions

Our partnership with Microbiologics, an industry leader in the production of QC
microorganisms, offers characterization, preservation, and manufacturing solutions
for your USP testing. Isolates are supplied in a convenient, ready-to-use format for
QC testing. Please contact your sales representative for additional information.

www.criver.com/microbialsolutions | 800.762.7016
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Instrument Service and Support

Every purchase of our Endosafe” and Celsis” products is backed
by the experts within our Service Contract and Support team.

From regular maintenance and annual calibration to on-demand service contracts, our dedicated
professionals are a single point of contact for all of your service requirements, providing superior, timely
service delivery and a simple, streamlined process for obtaining support. Choose from the plans below,

or contact our team for a program tailored to your needs.

To request information on our discounted annual payment plans or extended 3-year and 5-year service

agreement options (availabe for most products), please email us at: MicroinstruRFQ@crl.com

~>
charlesriver Microbial Solutions
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Instrument Service and Support L

Endosafe’-PTS™ Code
Annual calibration certification PTS500
Annual calibration certification: Full service PTS500FS
1Q/0Q/PQ kit PTS502
1Q/0Q/PQ on-site PTS502S
On-demand repair services: Labor only PTS503
Annual calibration certification: On-site service PTS505
Annual calibration certification: On-site full service PTS505FS
Each additional unit for annual calibration certification PTS506
Each additional unit for annual calibration certification: Full service PTS506FS
Endosafe” nexgen-PTS™ Code
Annual calibration certification PTS900
Annual calibration certification: Full service PTS900FS
1Q/0Q/PQ kit PTS902
1Q/0Q/PQ on-site PTS902S
On-demand repair services: Labor only PTS903
Annual calibration certification: On-site service PTS905
Annual calibration certification: On-site full service PTS905FS
Each additional unit for annual calibration certification PTS906
Each additional unit for annual calibration certification: Full service PTS906FS

<
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Instrument Service and Support (continued)

-

Endosafe’-MCS™ Code
1Q/0Q/PQ document MCS575
1Q/0Q/PQ service and kit MCS502
On-demand repair services: Labor only MCS503
Annual qualification service MCS500
Annual on-site qualification service plus on-site basic service MCS505
Annual qualification: Full service MCS505FS
Each additional unit for annual qualification service MCS506
On-site full service MCS506FS
Endosafe’ nexgen-MCS™ Code
1Q/0Q/PQ document MCS975
1Q/0Q/PQ service MCS902
1Q/0Q/PQ kit MCS902K
On-demand labor MCS903
Annual qualification service MCS900
Annual on-site qualification service plus on-site basic service MCS905
Annual qualification: Full service MCS905FS
Additional units for annual calibration certification MCS906
Additional units for annual qualification plus on-site basic service MCS906A
Additional units for annual calibration certification: Full service MCS906FS

~><
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Instrument Service and Support (continued)

Endosafe” Nexus™

-

Code

1Q/0OQ/PQ service

1Q/0Q/PQ kit

On-demand repair services: Labor only
On-site basic service

Annual service

Annual service: Full service

Charles River Cortex™

MR502
MR502K
MR503
MR505
MR500

MR500FS

Code

1Q/0Q service

Annual maintenance

Kinetic Plate Readers

AMC5025

AMC1600

Code

On-site training for readers/software: Half day
On-site training for readers/software: Full day
Qualification of reader/software

Each additional qualification of reader/software
BioTek® reader/software annual qualification with bulb
BioTek® reader/software additional qualification
Microplate reader IQ/OQ/PQ (document only)
Microplate reader IQ/OQ/PQ on-site

EndoScan-V™ software validation package

Calibration plate recertification Biotek® (valid for one year)

Additional calibration plate recertification Biotek® (valid for one year)

Kinetic reader service contract

~><
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SVSTRNG-H
SVSTRNG-F
TS500
TS506
TS500BF
TS506BF
TS550
TS502
TS600
TS950
TS956

TS2700

| 800.762.7016
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Instrument Service and Support (continued) L_:l

Celsis Accel” Code
On-site basic preventive maintenance only RD500B
On-site standard RD500S
On-site premier RD500P
Celsis Advance™ Code
On-site preventive maintenance only RD600B
On-site standard RD600S
On-site premier RD600P
Celsis Advance II™ Code
On-site preventive maintenance only RD700B
On-site standard RD700S
On-site premier RD700P
Celsis Innovate® Code
On-site preventive maintenance only RD800B
On-site standard RD800S
On-site premier RD800P
Celsis” Mini Code
In-house preventive maintenance only RD200MINI
Celsis” Cellscan Code
In-house preventive maintenance only RD200CSCAN

<
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Instrument Service and Support (continued) L_:l

Auto Sampler Code
On-site basic RD900B
On-site standard RD900S
On-site pro RD900P
Miscellaneous Code
Billable service loaner rate RDLOAN
Standard hourly labor rate LABOR
Standard hourly travel rate (50% of standard labor rate) TSTRAVEL
On-site training: Half day CSVSTRNG-H
On-site training: Full day CSVSTRNG-F

<
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Resources

With a growing list of laboratory and agent locations in North America, Europe, South Korea,
Australia, India, and Singapore, the Charles River Microbial Solutions team serves customers
in over 400 countries, providing customer support in 46 languages across 24 time zones.

Dublin,
Ireland o

Delaware, USA  Lyon, France e
L]

South Carolina, USA ®

e Sao Paulo,

Brazil

Ordering Information

Brussels,
Belgium
L]

¢ Neuss, Germany

Incheon, South Korea
L]

Ahmedabad, Bangalore,

Hyderabad,.Mumbai * Zhanjiang, China

L]
Singapore

New South Wales, Australia
L]
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Charles River Endotoxin and Microbial Detection Products and Services

1023 Wappoo Road, Suite 43-B
Charleston, SC 29407

Phone: 1.843.402.4900
Toll Free: 1.800.762.7016
Fax: 1.843.766.7576

Charles River Microbial Identification Products and Services

614 Interchange Boulevard
Newark, DE 19711

Phone: 1.302.292.8888
Toll Free: 1.800.886.9654
Fax: 1.302.292.8468

To obtain product literature or technical documentation, please visit our website:

www.criver.com/microbialsolutions
Endosafe” customer service & sales:
microbialsolutionsCSDUS@crl.com

Endosafe” technical support:
endo-comments@crl.com

Accugenix” technical support:
accugenix-customersupport@crl.com

Celsis"” products and services:
celsis.support@crl.com

For all general inquiries: askcharlesriver@crl.com


http://www.criver.com/products-services/rapid-micro/customer-technical-support/partners
http://www.criver.com/microbialsolutions
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mailto:celsis.support%40crl.com?subject=
mailto:askcharlesriver%40crl.com?subject=

Wako Reagents and Instrumentation

Charles River is proud to offer trusted technologies from Wako Chemicals USA, Inc.

Wako Toxinometer®

The Wako Toxinometer” is a versatile tube reader that performs kinetic turbidimetric, gel-clot, and kinetic chromogenic assays within one instrument using LAL reagents.
The test is performed in reaction tubes that are exclusive to Wako.

Tube Reader Sterilized Consumables Packaging Code

Toxinometer® ET-6000/U, Part 11 set 1 unit 293-33509
Toxinometer® ET-6000/U, Expansion Module 16 wells 297-33529
Toxinometer® ET-6000/U, Non-Part 11 set 1 unit 293-33989

-
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The PYROSTAR™ ES-F Series

The PYROSTAR™ ES-F series of reagents is an endotoxin-specific line of LAL products that are formulated to be used either qualitatively as a gel-clot reagent or quantitatively as a
kinetic-turbidimetric reagent. Quantitative sensitivities range from 0.01-10 EU/mL for 0.03-0.25 gel clot and 0.001-10 EU/mL for 0.015 gel clot.

PYROSTAR™ ES-F Multi Kit (2 mL)

Sensitivity EU/mL

Code

80-test PYROSTAR™ kit

4 vials x 20 tests and (1) 500 ng CSE vial

PYROSTAR™ ES-F Multi Kit (5.2 mL)

0.015
0.03
0.06

0125
0.25

Sensitivity EU/mL

WPEK4-20015
WPEK4-20003
WPEK4-20006
WPEK4-20125
WPEK4-20025

Code

0.015 WPEK4-50015
0.03 WPEK4-50003
i 50 1043 and (1 500 nig CSE v WeEK4-50008
0.125 WPEK4-50125
0.25 WPEK4-50025
PYROSTAR™ ES-F Multi (2 mL) Sensitivity EU/mL Code
0.015 WPEM-20015
0.03 WPEM-20003
20-test PYROSTAR™ vial x 100 0.06 WPEM-20006
0.125 WPEM-20125
0.25 WPEM-20025

—
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PYROSTAR™ ES-F Multi (5.2 mL) Sensitivity EU/mL Code

0.015 WPEM-50015
0.03 WPEM-50003
50-test PYROSTAR™ vial x 100 0.06 WPEM-50006
0.125 WPEM-50125
0.25 WPEM-50025
PYROSTAR™ ES-F Single Test Sensitivity EU/mL Code
Single-test PYROSTAR™ kit (25 tests)
.01 WPESK-001
KTA quantitative range [EU/mL] 0.001 to 10, and (1) 500 ng CSE vial 0.015 SK-0015
PYROSTAR™ ES-F/Plate (2 mL) Sensitivity EU/mL Code
PYROSTAR™ ES
0.015 WPEPK4-20015
KTA quantitative range [EU/mL] 0.001 to 10, and (1) 500 ng CSE vial
Limulus Color KY Test (colorimetric/chromogenic assay) Code
Color KY single-test kit 291-53601-HS

25 tests and (1) 500 ng CSE vial

Color KY kinetic kit
60 tests and (1) 500 ng CSE vial

291-53101-HS

Limulus PS Single Test

The Limulus PS Single Test is a kit composed of LAL endotoxin-specific reagent and an affinity resin suspension known as Pyrosep™, designed to overcome any product interference
by adsorbing potential endotoxin in samples while washing away the inhibitory components.

Limulus PS Test Packaging Code
Limulus PS single test 20-test kit 299-54501-HS
PS accessory kit 1 kit 294-33311-HS

<
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Accessories

Endotoxin Extracting Packaging Code
Endotoxin extracting solution 4 x10 mL 293-51601-HS
Tube Reader Sterilized Consumables Packaging Code
BioClean® tip Wako 200 |l 200 uL x 100 pcs 291-35021
BioClean® tip Wako 1000 Il 1,000 uL x 100 pcs 298-35031
BioClean® tip Wako extend S Il 200 uL x 100 pcs 294-35011
Limulus test tube, sterile w/aluminum cap (12 x 75 mm) 80 pcs 292-32751
Limulus test tube, sterile (12 x 75 mm) 100 pcs 293-26551
Aluminum cap, sterile (14.7 x 18 mm) 100 pcs 293-28251
13 x 100 mm dilution tubes 50 tubes/box DL-13100
BioClean® 96 well microplate <0.01 EU/mL 50/box 293-35221
Toximaster” QC7 MPR software package 298-35391
10 x 75 mm pyrogen-free gel clot reaction tubes 200 tubes/case CT-1075
10 x 75 mm pyrogen-free gel clot reaction tubes with aluminum caps 50 sets/case CT-1075C
Control Standard Endotoxin Packaging Code

Control standard endotoxin, 500 ng

1 pack/6 vials

CSE4037-5006

Lysate Reagent Water Packaging Code
Lysate reagent water, 30 mL 20 x 30 mL LRW-2030
Lysate reagent water, 100 mL 12 x 100 mL LRW-12100

~><
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With a global footprint, decades of experience, and a commitment to
partnership, Charles River Microbial Solutions delivers state-of-the-art
technologies with unmatched service and expertise.

For our General Terms and Conditions of Sale, please reference our
dedicated web page here: www.criver.com/microbialgroupterms
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Certificate of Registration
of Quality Management System
to 1.S. EN ISO 9001:2015

Charles River Microbial Solutions

Unit 648/649 Jordanstown Ave
Jordanstown

Rathcoole

Co. Dublin

Ireland

NSAI certifies that the aforementioned company has been assessed and
deemed to comply with the provisions of the standard referred to above in
respect of:-

The distribution of equipment, reagents for bacterial endotoxin (Endosafe®)
and microbial detection (Celsis®) assays through activities performed within
Logistics, Technical Services and instrument services. The execution of
acugenix microbial identification services by DNA sequencing and MALDI-TOF
MS and technical services.

¢ " -
C\h o ( Uil i‘&, @

QUALITY
150 2001:2015
e ey NSAI Certified
Head - Business Excellence, NSAI —

This certificate remains valid on condition

Registration Number: 19.7193
that the Approved Quality Management

Original Registration: 3 October 2018
Last amended on: 4 October 2024
Valid from: 4 October 2024

Remains valid to: 2 October 2027

System is maintained in an adequate and
efficacious manner. NSAlis apartner of
IQNet - the international certification
network (www.ignet-certification.com)

All valid certifications are listed on NSAI's website - www.nsai.ie. The continued validity of this certificate
may be verified under “Certified Company Search”

NSAI (National Standards Authority of Ireland), 1 Swift Square, Northwood, Santry, Dublin 9, Ireland T +353 1 807 3800 E: info@nsai.ie www.nsai.ie

CERT-155 WM: 9001 2015 INAB (4)
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— Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
charles river saety pata sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product form : Mixture
Trade name : Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
Product code : BT101, BT103, BT104, BT105, BT106

1.2.1. Relevant identified uses
Use of the substance/mixture : Scientific research and development

1.2.2. Uses advised against
No additional information available

Distributor: Charles River Laboratories Inc.
European Company Name: Charles River Microbial Solutions International Limited.
European Address: Unit 649 Greenogue Business Park,

Rathcoole,

D24 NF21,

Co. Dublin,

Ireland.

Phone number: 353 (0)1 506 9700 (site main number)
Email: endosafe-support@crl.com.

Emergency number : 353 (0)1 506 9700 (site main number) Office hours 08:00 — 16:30 GMT Monday — Friday

SECTION 2: Hazards identification

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Not classified

Adverse physicochemical, human health and environmental effects

No additional information available

Labelling according to Regulation (EC) No. 1272/2008 [CLP]
EUH-statements : EUH210 - Safety data sheet available on request.

No additional information available

SECTION 3: Composition/information on ingredients

Not applicable

Water (CAS-No.) 7732-18-5 >97 Not classified
(EC-No.) 231-791-2

Tris (hydroxymethyl) aminomethane (CAS-No.) 77-86-1 <3 Skin Irrit. 2, H315
(EC-No.) 201-064-4 Eye Irrit. 2, H319
STOT SE 3, H335

2-amino-2-(hydroxymethyl)propane-1,3-diol hydrochloride | (CAS-No.) 1185-53-1 <14 Not classified
(EC-No.) 214-684-5

Full text of H-statements: see section 16

SECTION 4: First aid measures

First-aid measures general . Never give anything by mouth to an unconscious person. If you feel unwell, seek medical advice
(show the label where possible).

SDS Ref.: ES-MSDS-004.EU.EN Version: 01 EN (English)
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Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

First-aid measures after inhalation : Move the affected person away from the contaminated area and into the fresh air.

First-aid measures after skin contact : Wash skin with plenty of water. If skin irritation or rash occurs: Get medical advice/attention.

First-aid measures after eye contact : Rinse immediately with plenty of water. Obtain medical attention if pain, blinking or redness
persists.

First-aid measures after ingestion : Rinse mouth. Do NOT induce vomiting. If you feel unwell, seek medical advice.

4.2. Mostimportant symptoms and effects, both acute and delayed

Symptoms/effects after inhalation : Not expected to present a significant inhalation hazard under anticipated conditions of normal use.

Symptoms/effects after skin contact : Not expected to present a significant skin hazard under anticipated conditions of normal use.

Symptoms/effects after eye contact . Not expected to present a significant eye contact hazard under anticipated conditions of normal
use.

Symptoms/effects after ingestion . Not expected to present a significant ingestion hazard under anticipated conditions of normal use.

Treat symptomatically.

SECTION 5: Firefighting measures

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None known.

Fire hazard : On combustion forms: Carbon oxides (CO, CO2). Nitrogen oxides. Hydrogen chloride.
Explosion hazard . No direct explosion hazard.

Firefighting instructions : Exercise caution when fighting any chemical fire.
Protective equipment for firefighters : Do not enter fire area without proper protective equipment, including respiratory protection.

SECTION 6: Accidental release measures

6.1.1. For non-emergency personnel
Protective equipment . Use personal protective equipment as required. For further information refer to section 8:
"Exposure controls/personal protection".

6.1.2. For emergency responders
Protective equipment . Equip cleanup crew with proper protection.
Emergency procedures . Ventilate area.

Avoid discharge to the environment.

For containment . Soak up with a cloth.
Methods for cleaning up . Rinse with water.

For further information refer to section 8: "Exposure controls/personal protection". For disposal of residues refer to section 13 : "Disposal considerations".

SECTION 7: Handling and storage

Precautions for safe handling . Ensure adequate ventilation.
Hygiene measures : Wash hands and other exposed areas with mild soap and water before eating, drinking or smoking
and when leaving work. Handle in accordance with good industrial hygiene and safety practice.

Storage conditions : Keep container closed when not in use.
Incompatible materials : Bases. Oxidizing materials.

See Heading 1.

SECTION 8: Exposure controls/personal protection

No additional information available

Appropriate engineering controls:
Not required for normal conditions of use.
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Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Hand protection:

Impermeable protective gloves. Choosing the proper glove is a decision that depends not only on the type of material, but also on other quality features, which
differ for each manufacturer. EN 374

Eye protection:

Not required for normal conditions of use. Where contact with eyes or skin is likely, wear suitable protection

Respiratory protection:

No respiratory protection needed under normal use conditions

Other information:
Do not eat, drink or smoke during use.

SECTION 9: Physical and chemical properties

Physical state : Liquid
Appearance . Clear.

Colour : Colourless.
Odour : Odourless.
Odour threshold : No data available
pH : 7.2-9.2 (1:10 dilution @ 20 - 25 °C)
Relative evaporation rate (butylacetate=1) . No data available
Melting point : No data available
Freezing point . No data available
Boiling point : No data available
Flash point . No data available
Auto-ignition temperature . No data available
Decomposition temperature : No data available
Flammability (solid, gas) : Not applicable
Vapour pressure : No data available
Relative vapour density at 20 °C : No data available
Relative density : No data available
Solubility . Soluble.

Partition coefficient n-octanol/water (Log Pow) . No data available
Viscosity, kinematic . No data available
Viscosity, dynamic : No data available
Explosive properties : No data available
Oxidising properties . No data available
Explosive limits : No data available

No additional information available

SECTION 10: Stability and reactivity

No dangerous reactions known under normal conditions of use.

Stable in use and storage conditions as recommended in item 7.

No dangerous reactions known under normal conditions of use.

Do not expose to heat.

Bases. Oxidizing materials.

No hazardous decomposition products known.
SDS Ref.: ES-MSDS-004.EU.EN Version: 01 EN (English)
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Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 11: Toxicological information

Acute toxicity (oral) . Not classified (Based on available data, the classification criteria are not met)
Acute toxicity (dermal) . Not classified (Based on available data, the classification criteria are not met)
Acute toxicity (inhalation) : Not classified (Based on available data, the classification criteria are not met)
LD50 oral rat >90 ml/kg
LD50 dermal > 90000 mg/kg bodyweight

LD50 oral rat 5900 mg/kg

Skin corrosion/irritation . Not classified (Based on available data, the classification criteria are not met)
pH: 7.2 - 9.2 (1:10 dilution @ 20 - 25 °C)

Serious eye damage/irritation : Not classified (Based on available data, the classification criteria are not met)
pH: 7.2 -9.2 (1:10 dilution @ 20 - 25 °C)

Respiratory or skin sensitisation : Not classified (Based on available data, the classification criteria are not met)

Germ cell mutagenicity . Not classified (Based on available data, the classification criteria are not met)

Carcinogenicity . Not classified (Based on available data, the classification criteria are not met)

Reproductive toxicity . Not classified (Based on available data, the classification criteria are not met)

STOT-single exposure . Not classified (Based on available data, the classification criteria are not met)

STOT-repeated exposure . Not classified (Based on available data, the classification criteria are not met)

Aspiration hazard . Not classified (Based on available data, the classification criteria are not met)

Other information : Likely routes of exposure: ingestion, inhalation, skin and eye.

SECTION 12: Ecological information

Ecology - general . This material has not been tested for environmental effects.

Hazardous to the aquatic environment, short-term . Not classified (Based on available data, the classification criteria are not met)
(acute)

Hazardous to the aquatic environment, long-term . Not classified (Based on available data, the classification criteria are not met)
(chronic)

No additional information available

Partition coefficient n-octanol/water (Log Pow)

No additional information available

No additional information available

Additional information : Avoid release to the environment.

SECTION 13: Disposal considerations

Product/Packaging disposal recommendations : Dispose in a safe manner in accordance with local/national regulations.
Ecology - waste materials : Avoid discharge to the environment.

SECTION 14: Transport information
In accordance with ADR / RID / IMDG / IATA / ADN

14.1. UN number

Not regulated Not regulated Not regulated Not regulated Not regulated
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Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

14.2. UN proper shipping name

Not regulated Not regulated Not regulated Not regulated Not regulated

14.3. Transport hazard class(es)

Not regulated Not regulated Not regulated Not regulated Not regulated

14.4. Packing group

Not regulated Not regulated Not regulated Not regulated Not regulated

14.5. Environmental hazards

Not regulated Not regulated Not regulated Not regulated Not regulated

No supplementary information available

Overland transport

Not regulated

Transport by sea

Not regulated

Air transport

Not regulated

Inland waterway transport
Not regulated

Rail transport

Not regulated

Not applicable

SECTION 15: Regulatory information

15.1.1. EU-Regulations

Contains no REACH substances with Annex XVII restrictions

Contains no substance on the REACH candidate list

Contains no REACH Annex XIV substances

Contains no substance subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 July 2012 concerning the export and import of
hazardous chemicals.

Contains no substance subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent organic pollutants

15.1.2. National regulations

Germany

Water hazard class (WGK) : WGK 1, Slightly hazardous to water (Classification according to AwSV, Annex 1)
Hazardous Incident Ordinance (12. BImSchV) : Is not subject of the Hazardous Incident Ordinance (12. BImSchV)
Netherlands

SZW-lijst van kankerverwekkende stoffen : None of the components are listed

SZW-lijst van mutagene stoffen : None of the components are listed

NIET-limitatieve lijst van voor de voortplanting giftige : None of the components are listed

stoffen — Borstvoeding

NIET-limitatieve lijst van voor de voortplanting giftige : None of the components are listed

stoffen — Vruchtbaarheid

NIET-limitatieve lijst van voor de voortplanting giftige : None of the components are listed

stoffen — Ontwikkeling

No additional information available

SECTION 16: Other information

Eye Irrit. 2 Serious eye damage/eye irritation, Category 2
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Endosafe® TRIS Buffer Solution (0.05 M, 0.1 M, 0.25 M)

Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Skin Irrit. 2 Skin corrosion/irritation, Category 2

STOTSE 3 Specific target organ toxicity — Single exposure, Category 3, Respiratory tract irritation
H315 Causes skin irritation.

H319 Causes serious eye irritation.

H335 May cause respiratory irritation.

EUH210 Safety data sheet available on request.

Charles River - SDS_EU_REACH_Annex_lI - 200408

Although the information and recommendations set forth herein (hereinafter "information") are presented in good faith and believed to be correct as of the date hereof, Charles River Laboratories, Inc. makes no

representations as to the completeness or accuracy thereof. Information is supplied upon the condition that the users will make their own determination as to its safety and suitability for their purposes prior to use.

In no event will Charles River Laboratories, Inc. be responsible for damages of any nature whatsoever resulting from the use of or reliance upon information.

No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose or of any other nature, are made hereunder with respect to information or the product to which the

information refers.

SDS Ref.: ES-MSDS-004.EU.EN

Version: 01 EN (English)
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— Endosafe® Control Standard Endotoxin
‘charles river safety pata sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product form : Substance

Trade name : Endosafe® Control Standard Endotoxin

Chemical name : Lipopolysaccharides, escherichia coli

CAS-No. 1 93572-42-0

Product code . E110,E120, E170

Formula : Unspecified

Synonyms . Endotoxin, Lipopolysaccharides from Escherichia coli 055:B5 co-lyophilized in a stabilized medium,

LPS, CSE, Endotoxin

1.2.1. Relevant identified uses
Use of the substance/mixture : Scientific research and development

1.2.2. Uses advised against
No additional information available

Distributor: Charles River Laboratories Inc.
European Company Name: Charles River Microbial Solutions International Limited.
European Address: Unit 649 Greenogue Business Park,

Rathcoole,

D24 NF21,

Co. Dublin,

Ireland.

Phone number: 353 (0)1 506 9700 (site main number)
Email: endosafe-support@crl.com.

Emergency number : 353 (0)1 506 9700 (site main number) Office hours 08:00 — 16:30 GMT Monday — Friday

SECTION 2: Hazards identification

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Not classified

Adverse physicochemical, human health and environmental effects

No additional information available

Labelling according to Regulation (EC) No. 1272/2008 [CLP]
No labelling applicable

other hazards which do not result in classification : Lipopolysaccharides are highly pyrogenic. Administered intravenously, the minimal pyrogenic dose
in humans has been estimated at 4 ng/kg. Their toxicological properties have not been fully
investigated.

SECTION 3: Composition/information on ingredients

Lipopolysaccharides, escherichia coli (CAS-No.) 93572-42-0 100

Not applicable

SDS Ref.: ES-MSDS-006.EU.EN Version: 02 EN (English)
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Endosafe® Control Standard Endotoxin
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 4: First aid measures

First-aid measures general . Never give anything by mouth to an unconscious person. If you feel unwell, seek medical advice
(show the label where possible).

First-aid measures after inhalation : Move the affected person away from the contaminated area and into the fresh air.

First-aid measures after skin contact : Wash skin with plenty of water. If skin irritation or rash occurs: Get medical advice/attention.

First-aid measures after eye contact : Rinse immediately with plenty of water. Obtain medical attention if pain, blinking or redness
persists.

First-aid measures after ingestion : Rinse mouth. Do NOT induce vomiting. If you feel unwell, seek medical advice.

Symptoms/effects after inhalation . Not expected to present a significant inhalation hazard under anticipated conditions of normal use.

Symptoms/effects after skin contact . Not expected to present a significant skin hazard under anticipated conditions of normal use.

Symptoms/effects after eye contact . Not expected to present a significant eye contact hazard under anticipated conditions of normal
use.

Symptoms/effects after ingestion : Not expected to present a significant ingestion hazard under anticipated conditions of normal use.

Treat symptomatically.

SECTION 5: Firefighting measures

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None known.

Fire hazard : On combustion forms: Carbon oxides (CO, CO2).

Explosion hazard : No direct explosion hazard.

Firefighting instructions : Exercise caution when fighting any chemical fire.

Protective equipment for firefighters . Do not enter fire area without proper protective equipment, including respiratory protection.

SECTION 6: Accidental release measures

6.1.1. For non-emergency personnel
Protective equipment . Use personal protective equipment as required. For further information refer to section 8:
"Exposure controls/personal protection".

6.1.2. For emergency responders
Protective equipment . Equip cleanup crew with proper protection.
Emergency procedures . Ventilate area.

Avoid discharge to the environment.

For containment : Contain and collect as any solid.
Methods for cleaning up : Collect spillage. Take up mechanically (sweeping, shovelling) and collect in suitable container for
disposal. Avoid dust formation. Rinse with water.

For further information refer to section 8: "Exposure controls/personal protection". For disposal of residues refer to section 13 : "Disposal considerations".

SECTION 7: Handling and storage

Precautions for safe handling . Ensure adequate ventilation.

SDS Ref.: ES-MSDS-006.EU.EN Version: 02 EN (English)
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Endosafe® Control Standard Endotoxin
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Hygiene measures : Wash hands and other exposed areas with mild soap and water before eating, drinking or smoking
and when leaving work. Handle in accordance with good industrial hygiene and safety practice.

Storage conditions : Keep container closed when not in use.
Incompatible materials : Strong acids. Strong bases. Strong oxidizing agents.
Storage temperature 1 2-8°C

See Heading 1.

SECTION 8: Exposure controls/personal protection

No additional information available

Appropriate engineering controls:
Not required for normal conditions of use.

Hand protection:

Impermeable protective gloves. Choosing the proper glove is a decision that depends not only on the type of material, but also on other quality features, which
differ for each manufacturer. EN 374

Eye protection:
Not required for normal conditions of use. Where contact with eyes or skin is likely, wear suitable protection
Respiratory protection:

No respiratory protection needed under normal use conditions

Other information:
Do not eat, drink or smoke during use.

SECTION 9: Physical and chemical properties

Physical state : Solid
Appearance . Powder.

Colour : White.

Odour : Odourless.
Odour threshold : No data available
pH : No data available
Relative evaporation rate (butylacetate=1) : No data available
Melting point : No data available
Freezing point : No data available
Boiling point . No data available
Flash point : No data available
Auto-ignition temperature : No data available
Decomposition temperature : No data available
Flammability (solid, gas) : Not flammable
Vapour pressure : No data available
Relative vapour density at 20 °C : No data available
Relative density : No data available
Solubility : Soluble.

Partition coefficient n-octanol/water (Log Pow) . No data available
Viscosity, kinematic . No data available
Viscosity, dynamic : No data available
Explosive properties : No data available
Oxidising properties : No data available
Explosive limits : No data available

No additional information available
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Endosafe® Control Standard Endotoxin
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 10: Stability and reactivity

No dangerous reactions known under normal conditions of use.

Stable in use and storage conditions as recommended in item 7.

No dangerous reactions known under normal conditions of use.

Do not expose to heat.

Strong acids. Strong bases. Strong oxidizing agents.

No hazardous decomposition products known.

SECTION 11: Toxicological information

Acute toxicity (oral) . Not classified (Based on available data, the classification criteria are not met)
Acute toxicity (dermal) : Not classified (Based on available data, the classification criteria are not met)
Acute toxicity (inhalation) : Not classified (Based on available data, the classification criteria are not met)

LD50 oral rat 48300 pg/kg

Skin corrosion/irritation . Not classified (Based on available data, the classification criteria are not met)
Serious eye damage/irritation . Not classified (Based on available data, the classification criteria are not met)
Respiratory or skin sensitisation . Not classified (Based on available data, the classification criteria are not met)
Germ cell mutagenicity . Not classified (Based on available data, the classification criteria are not met)
Carcinogenicity . Not classified (Based on available data, the classification criteria are not met)
Reproductive toxicity . Not classified (Based on available data, the classification criteria are not met)
STOT-single exposure . Not classified (Based on available data, the classification criteria are not met)
STOT-repeated exposure . Not classified (Based on available data, the classification criteria are not met)
Aspiration hazard . Not classified (Based on available data, the classification criteria are not met)
Other information . Likely routes of exposure: ingestion, inhalation, skin and eye.

SECTION 12: Ecological information

Ecology - general . This material has not been tested for environmental effects.

Hazardous to the aquatic environment, short-term . Not classified (Based on available data, the classification criteria are not met)
(acute)

Hazardous to the aquatic environment, long-term . Not classified (Based on available data, the classification criteria are not met)
(chronic)

No additional information available

No additional information available

No additional information available

No additional information available

Additional information . Avoid release to the environment.

SECTION 13: Disposal considerations

Product/Packaging disposal recommendations : Dispose in a safe manner in accordance with local/national regulations.
Ecology - waste materials : Avoid discharge to the environment.

SECTION 14: Transport information
In accordance with ADR / RID / IMDG / IATA / ADN
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Endosafe® Control Standard Endotoxin
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

ADR IMDG IATA ADN RID

14.1. UN number

Not regulated Not regulated Not regulated Not applicable Not regulated

14.2. UN proper shipping name

Not regulated Not regulated Not regulated Not applicable Not regulated

14.3. Transport hazard class(es)

Not regulated Not regulated Not regulated Not applicable Not regulated

14.4. Packing group

Not regulated Not regulated Not regulated Not applicable Not regulated

14.5. Environmental hazards

Not regulated Not regulated Not regulated Not applicable Not regulated

No supplementary information available

14.6. Special precautions for user
Overland transport

Not regulated

Transport by sea

Not regulated

Air transport

Not regulated

Inland waterway transport

Not applicable

Rail transport

Not regulated

14.7. Transport in bulk according to Annex Il of Marpol and the IBC Code
Not applicable

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

15.1.1. EU-Regulations

No REACH Annex XVII restrictions

Lipopolysaccharides, escherichia coli is not on the REACH Candidate List

Lipopolysaccharides, escherichia coli is not on the REACH Annex XIV List

Lipopolysaccharides, escherichia coli is not subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 july 2012 concerning the
export and import of hazardous chemicals.

Lipopolysaccharides, escherichia coli is not subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent
organic pollutants

15.1.2. National regulations

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

Germany

Water hazard class (WGK) . Not classified according to Regulation Governing Systems for Handling Substances Hazardous to
Waters (AwSV)

Hazardous Incident Ordinance (12. BImSchV) : Is not subject of the Hazardous Incident Ordinance (12. BImSchV)

Netherlands

SZW-lijst van kankerverwekkende stoffen : The substance is not listed

SZW-lijst van mutagene stoffen : The substance is not listed

NIET-limitatieve lijst van voor de voortplanting giftige : The substance is not listed

stoffen — Borstvoeding

NIET-limitatieve lijst van voor de voortplanting giftige : The substance is not listed

stoffen — Vruchtbaarheid

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Ontwikkeling
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Endosafe® Control Standard Endotoxin
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

No additional information available

SECTION 16: Other information

No additional information available

Charles River - SDS_EU_REACH_Annex_lII - 200408

Although the information and recommendations set forth herein (hereinafter "information") are presented in good faith and believed to be correct as of the date hereof, Charles River Laboratories, Inc. makes no
representations as to the completeness or accuracy thereof. Information is supplied upon the condition that the users will make their own determination as to its safety and suitability for their purposes prior to use.
In no event will Charles River Laboratories, Inc. be responsible for damages of any nature whatsoever resulting from the use of or reliance upon information.

No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose or of any other nature, are made hereunder with respect to information or the product to which the
information refers.
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— Endosafe® Endotoxin Indicator
charles river saety pata sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

TION 1: Identification of the substance/mixture and of the company/undertaking

Product form : Substance

Trade name : Endosafe® Endotoxin Indicator

Chemical name : Lipopolysaccharides, escherichia coli

CAS-No. : 93572-42-0

Product code : EVV2K, EVV10K, EVV100K, EVV1M, EVV2.5M, EVV10M

Formula : Unspecified

Synonyms : Endotoxin, Lipopolysaccharides from Escherichia coli 055:B5 co-lyophilized in a stabilized medium,

LPS, CSE, Endotoxin

1.2.1. Relevant identified uses

Use of the substance/mixture . Dry Heat Oven Validations

1.2.2. Uses advised against

No additional information available

Distributor: Charles River Laboratories Inc.
European Company Name: Charles River Microbial Solutions International Limited.
European Address: Unit 649 Greenogue Business Park,

Rathcoole,

D24 NF21,

Co. Dublin,

Ireland.

Phone number: 353 (0)1 506 9700 (site main number)
Email: endosafe-support@crl.com.

Emergency number : 353 (0)1 506 9700 (site main number) Office hours 08:00 — 16:30 GMT Monday — Friday

SECTION 2: Hazards identification

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Not classified

Adverse physicochemical, human health and environmental effects

No additional information available

Labelling according to Regulation (EC) No. 1272/2008 [CLP]
No labelling applicable

other hazards which do not result in classification : Lipopolysaccharides are highly pyrogenic. Administered intravenously, the minimal pyrogenic dose
in humans has been estimated at 4 ng/kg. Their toxicological properties have not been fully
investigated.

SECTION 3: Composition/information on ingredients

Lipopolysaccharides, escherichia coli (CAS-No.) 93572-42-0 100

Not applicable

SECTION 4: First aid measures

First-aid measures general . Never give anything by mouth to an unconscious person. If you feel unwell, seek medical advice
(show the label where possible).

First-aid measures after inhalation : Move the affected person away from the contaminated area and into the fresh air.

First-aid measures after skin contact : Wash skin with plenty of water. If skin irritation or rash occurs: Get medical advice/attention.
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Endosafe® Endotoxin Indicator
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

First-aid measures after eye contact : Rinse immediately with plenty of water. Obtain medical attention if pain, blinking or redness
persists.

First-aid measures after ingestion : Rinse mouth. Do NOT induce vomiting. If you feel unwell, seek medical advice.

4.2.Mostimportant symptoms and effects, both acute and delayed

Symptoms/effects after inhalation : Not expected to present a significant inhalation hazard under anticipated conditions of normal use.

Symptoms/effects after skin contact . Not expected to present a significant skin hazard under anticipated conditions of normal use.

Symptoms/effects after eye contact : Not expected to present a significant eye contact hazard under anticipated conditions of normal
use.

Symptoms/effects after ingestion : Not expected to present a significant ingestion hazard under anticipated conditions of normal use.

Treat symptomatically.

SECTION 5: Firefighting measures

Suitable extinguishing media : Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None known.

Fire hazard : On combustion forms: Carbon oxides (CO, CO2).
Explosion hazard : No direct explosion hazard.

Firefighting instructions : Exercise caution when fighting any chemical fire.
Protective equipment for firefighters : Do not enter fire area without proper protective equipment, including respiratory protection.

SECTION 6: Accidental release measures

6.1.1. For non-emergency personnel
Protective equipment . Use personal protective equipment as required. For further information refer to section 8:
"Exposure controls/personal protection".

6.1.2. For emergency responders
Protective equipment . Equip cleanup crew with proper protection.
Emergency procedures . Ventilate area.

Avoid discharge to the environment.

For containment : Contain and collect as any solid.
Methods for cleaning up : Collect spillage. Take up mechanically (sweeping, shovelling) and collect in suitable container for
disposal. Avoid dust formation. Rinse with water.

For further information refer to section 8: "Exposure controls/personal protection". For disposal of residues refer to section 13 : "Disposal considerations".

SECTION 7: Handling and storage

Precautions for safe handling . Ensure adequate ventilation.
Hygiene measures : Wash hands and other exposed areas with mild soap and water before eating, drinking or smoking
and when leaving work. Handle in accordance with good industrial hygiene and safety practice.

Storage conditions : Keep container closed when not in use.
Incompatible materials : Strong acids. Strong bases. Strong oxidizing agents.
Storage temperature : 2-25°C

See Heading 1.

SECTION 8: Exposure controls/personal protection

No additional information available

Appropriate engineering controls:
Not required for normal conditions of use.
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Endosafe® Endotoxin Indicator
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Hand protection:

Impermeable protective gloves. Choosing the proper glove is a decision that depends not only on the type of material, but also on other quality features, which
differ for each manufacturer. EN 374

Eye protection:
Not required for normal conditions of use. Where contact with eyes or skin is likely, wear suitable protection
Respiratory protection:

No respiratory protection needed under normal use conditions

Other information:
Do not eat, drink or smoke during use.

SECTION 9: Physical and chemical properties

Physical state : Solid
Appearance . Powder.

Colour : White.

Odour : Odourless.
Odour threshold : No data available
pH : No data available
Relative evaporation rate (butylacetate=1) . No data available
Melting point . No data available
Freezing point . No data available
Boiling point . No data available
Flash point . No data available
Auto-ignition temperature : No data available
Decomposition temperature . No data available
Flammability (solid, gas) : Not flammable
Vapour pressure . No data available
Relative vapour density at 20 °C . No data available
Relative density : No data available
Solubility . Soluble.

Partition coefficient n-octanol/water (Log Pow) . No data available
Viscosity, kinematic . No data available
Viscosity, dynamic : No data available
Explosive properties . No data available
Oxidising properties : No data available
Explosive limits : No data available

No additional information available

SECTION 10: Stability and reactivity

No dangerous reactions known under normal conditions of use.

Stable in use and storage conditions as recommended in item 7.

No dangerous reactions known under normal conditions of use.

Do not expose to heat.

Strong acids. Strong bases. Strong oxidizing agents.

No hazardous decomposition products known.

SECTION 11: Toxicological information

Acute toxicity (oral) . Not classified (Based on available data, the classification criteria are not met)
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Endosafe® Endotoxin Indicator
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Acute toxicity (dermal) . Not classified (Based on available data, the classification criteria are not met)

Acute toxicity (inhalation) . Not classified (Based on available data, the classification criteria are not met)

LD50 oral rat 48300 pg/kg

Skin corrosion/irritation . Not classified (Based on available data, the classification criteria are not met)
Serious eye damage/irritation . Not classified (Based on available data, the classification criteria are not met)
Respiratory or skin sensitisation : Not classified (Based on available data, the classification criteria are not met)
Germ cell mutagenicity . Not classified (Based on available data, the classification criteria are not met)
Carcinogenicity : Not classified (Based on available data, the classification criteria are not met)
Reproductive toxicity . Not classified (Based on available data, the classification criteria are not met)
STOT-single exposure . Not classified (Based on available data, the classification criteria are not met)
STOT-repeated exposure . Not classified (Based on available data, the classification criteria are not met)
Aspiration hazard . Not classified (Based on available data, the classification criteria are not met)
Other information . Likely routes of exposure: ingestion, inhalation, skin and eye.

SECTION 12: Ecological information

Ecology - general . This material has not been tested for environmental effects.

Hazardous to the aquatic environment, short-term . Not classified (Based on available data, the classification criteria are not met)
(acute)

Hazardous to the aquatic environment, long-term . Not classified (Based on available data, the classification criteria are not met)
(chronic)

No additional information available

No additional information available

No additional information available

No additional information available

Additional information . Avoid release to the environment.

SECTION 13: Disposal considerations

Product/Packaging disposal recommendations : Dispose in a safe manner in accordance with local/national regulations.
Ecology - waste materials . Avoid discharge to the environment.

SECTION 14: Transport information
In accordance with ADR / RID / IMDG / IATA / ADN

14.1. UN number

Not regulated Not regulated Not regulated Not regulated Not regulated

14.2. UN proper shipping name

Not regulated Not regulated Not regulated Not regulated Not regulated

14.3. Transport hazard class(es)

Not regulated Not regulated Not regulated Not regulated Not regulated

14.4. Packing group

Not regulated Not regulated Not regulated Not regulated Not regulated

14.5. Environmental hazards

Not regulated Not regulated Not regulated Not regulated Not regulated

No supplementary information available
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Endosafe® Endotoxin Indicator
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

14.6. Special precautions for user
Overland transport

Not regulated

Transport by sea

Not regulated

Air transport

Not regulated

Inland waterway transport

Not regulated

Rail transport

Not regulated

14.7. Transport in bulk according to Annex Il of Marpol and the IBC Code
Not applicable

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

15.1.1. EU-Regulations

No REACH Annex XVII restrictions

Lipopolysaccharides, escherichia coli is not on the REACH Candidate List

Lipopolysaccharides, escherichia coli is not on the REACH Annex XIV List

Lipopolysaccharides, escherichia coli is not subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 july 2012 concerning the
export and import of hazardous chemicals.

Lipopolysaccharides, escherichia coli is not subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on
persistent organic pollutants

15.1.2. National regulations

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

Germany

Water hazard class (WGK) : Not classified according to Regulation Governing Systems for Handling Substances Hazardous to
Waters (AwSV)

Hazardous Incident Ordinance (12. BImSchV) : Is not subject of the Hazardous Incident Ordinance (12. BImSchV)

Netherlands

SZW-lijst van kankerverwekkende stoffen . The substance is not listed

SZW-lijst van mutagene stoffen . The substance is not listed

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Borstvoeding

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Vruchtbaarheid

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Ontwikkeling
15.2. Chemical safety assessment

No additional information available

SECTION 16: Other information

No additional information available

Charles River - SDS_EU_REACH_Annex_lII - 200408

Although the information and recommendations set forth herein (hereinafter "information") are presented in good faith and believed to be correct as of the date hereof, Charles River Laboratories, Inc. makes no
representations as to the completeness or accuracy thereof. Information is supplied upon the condition that the users will make their own determination as to its safety and suitability for their purposes prior to use.

In no event will Charles River Laboratories, Inc. be responsible for damages of any nature whatsoever resulting from the use of or reliance upon information.

No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose or of any other nature, are made hereunder with respect to information or the product to which the
information refers.
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~— Endosafe® LAL Reagent Water
charles river saety pata sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product form : Substance

Trade name : Endosafe® LAL Reagent Water
Chemical name : Water

CAS-No. 1 7732-18-5

Product code : W110, W120, W130, W150
Formula : H20

Synonyms : AQUA /Aqua

REACH authorisation exemptions : Exempted from REACH registration

1.2.1. Relevant identified uses
Use of the substance/mixture : Scientific research and development

1.2.2. Uses advised against
No additional information available

Distributor: Charles River Laboratories Inc.
European Company Name: Charles River Microbial Solutions International Limited.
European Address: Unit 649 Greenogue Business Park,

Rathcoole,

D24 NF21,

Co. Dublin,

Ireland.

Phone number: 353 (0)1 506 9700 (site main number)
Email: endosafe-support@crl.com.

Emergency number ;353 (0)1 506 9700 (site main number) Office hours 08:00 — 16:30 GMT Monday — Friday

SECTION 2: Hazards identification

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Not classified

Adverse physicochemical, human health and environmental effects

No additional information available

Labelling according to Regulation (EC) No. 1272/2008 [CLP]
No labelling applicable

No additional information available

SECTION 3: Composition/information on ingredients

Not applicable

SECTION 4: First aid measures

First-aid measures general . No special requirements.
First-aid measures after inhalation : None under normal use.
First-aid measures after skin contact : None under normal use.
First-aid measures after eye contact : None under normal use.
First-aid measures after ingestion : None under normal use.
SDS Ref.: ES-MSDS-014.EU.EN Version: 01 EN (English)
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Endosafe® LAL Reagent Water
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Symptoms/effects . Not expected to present a significant hazard under anticipated conditions of normal use.

Treat symptomatically.

SECTION 5: Firefighting measures

Suitable extinguishing media : Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None.

Fire hazard . Presents no particular fire or explosion hazard. Not flammable.

Explosion hazard . No direct explosion hazard.

Firefighting instructions : Exercise caution when fighting any chemical fire.

Protective equipment for firefighters : Do not enter fire area without proper protective equipment, including respiratory protection.

SECTION 6: Accidental release measures

General measures : No additional risk management measures required.

6.1.1. For non-emergency personnel
Protective equipment : Not required.
Emergency procedures : None reasonably foreseeable.

6.1.2. For emergency responders

Protective equipment : Not required.
Emergency procedures : None reasonably foreseeable.

No special environmental precautions required.

For containment . Soak up with a cloth.
Methods for cleaning up . Absorb spillage to prevent material damage. No special decontamination procedures needed.
Other information : Spilled material may present a slipping hazard.

For further information refer to section 8: "Exposure controls/personal protection". For disposal of residues refer to section 13 : "Disposal considerations".

SECTION 7: Handling and storage

Precautions for safe handling : No special handling advices are necessary.

Hygiene measures : None reasonably foreseeable.

Storage conditions . Keep container closed when not in use. Protect from freezing.

Incompatible materials : Strong reducing agents. Acid chlorides. Phosphorus trichloride. Phosphorus pentachloride.

Phosphorus oxychloride.
Storage temperature : 15-30°C

See Heading 1.

SECTION 8: Exposure controls/personal protection

No additional information available

Appropriate engineering controls:
Not required for normal conditions of use. No special requirements.

Hand protection:
Not required
Eye protection:

Not required
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Endosafe® LAL Reagent Water
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Respiratory protection:
Not required

Other information:
None known.

SECTION 9: Physical and chemical properties

Physical state : Liquid
Appearance : Clear.

Molecular mass : 18.01 g/mol
Colour : Colourless.
Odour : Odourless.
Odour threshold : No data available
pH : 6+1.0at25°C
Relative evaporation rate (butylacetate=1) : No data available
Melting point : 0°C

Freezing point : 0°C

Boiling point : 100°C

Flash point : No data available
Auto-ignition temperature . No data available
Decomposition temperature . No data available
Flammability (solid, gas) : Not applicable

Vapour pressure
Relative vapour density at 20 °C
Relative density

23.8 mm Hg (@ 25 °C)
No data available
23 g/cm? (@ 25 °C)

Density : 0.997

Solubility . Soluble.

Partition coefficient n-octanol/water (Log Pow) . No data available
Viscosity, kinematic : No data available
Viscosity, dynamic : 1cP(@20°C)
Explosive properties . No data available
Oxidising properties : No data available
Explosive limits : No data available

No additional information available

SECTION 10: Stability and reactivity

No dangerous reactions known under normal conditions of use.

Stable in use and storage conditions as recommended in item 7.

No dangerous reactions known under normal conditions of use.

Protect from freezing.

Strong reducing agents. Acid chlorides. Phosphorus trichloride. Phosphorus pentachloride. Phosphorus oxychloride.

No hazardous decomposition products known.

SECTION 11: Toxicological information
Acute toxicity (oral) Not classified (Based on available data, the classification criteria are not met)
Acute toxicity (dermal) Not classified (Based on available data, the classification criteria are not met)

Not classified (Based on available data, the classification criteria are not met)

Acute toxicity (inhalation)

LD50 oral rat > 90000 mg/kg
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Endosafe® LAL Reagent Water
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Skin corrosion/irritation . Not classified (Based on available data, the classification criteria are not met)
pH: 6+ 1.0 at 25 °C
Serious eye damage/irritation . Not classified (Based on available data, the classification criteria are not met)
pH: 6+ 1.0 at 25 °C
Respiratory or skin sensitisation . Not classified (Based on available data, the classification criteria are not met)
Germ cell mutagenicity . Not classified (Based on available data, the classification criteria are not met)
Carcinogenicity . Not classified (Based on available data, the classification criteria are not met)
Reproductive toxicity : Not classified (Based on available data, the classification criteria are not met)
STOT-single exposure . Not classified (Based on available data, the classification criteria are not met)
STOT-repeated exposure . Not classified (Based on available data, the classification criteria are not met)
Aspiration hazard . Not classified (Based on available data, the classification criteria are not met)
Other information . Likely routes of exposure: ingestion, inhalation, skin and eye.

SECTION 12: Ecological information

Ecology - general . Presents no specific risk for the environment.

Hazardous to the aquatic environment, short-term : Not classified (Based on available data, the classification criteria are not met)
(acute)

Hazardous to the aquatic environment, long-term : Not classified (Based on available data, the classification criteria are not met)
(chronic)

No additional information available

No additional information available

No additional information available

No additional information available

Additional information : None

SECTION 13: Disposal considerations

Product/Packaging disposal recommendations : No special requirements.
Ecology - waste materials . This product does not present any particular risk for the environment.

SECTION 14: Transport information
In accordance with ADR / RID / IMDG / IATA / ADN

14.1. UN number

Not regulated Not regulated Not regulated Not regulated Not regulated

14.2. UN proper shipping name

Not regulated Not regulated Not regulated Not regulated Not regulated

14.3. Transport hazard class(es)

Not regulated Not regulated Not regulated Not regulated Not regulated

14.4. Packing group

Not regulated Not regulated Not regulated Not regulated Not regulated

14.5. Environmental hazards

Not regulated Not regulated Not regulated Not regulated Not regulated

No supplementary information available

Overland transport
Not regulated
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Endosafe® LAL Reagent Water
Safety Data Sheet

according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Transport by sea
Not regulated

Air transport
Not regulated

Inland waterway transport
Not regulated

Rail transport
Not regulated
14.7. Transport in bulk according to Annex Il of Marpol and the IBC Code
Not applicable

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

15.1.1. EU-Regulations

No REACH Annex XVII restrictions

Water is not on the REACH Candidate List

Water is not on the REACH Annex XIV List

Water is not subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 july 2012 concerning the export and import of
hazardous chemicals.

Water is not subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent organic pollutants

15.1.2. National regulations

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on the Canadian DSL (Domestic Substances List)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)
Listed on the Japanese ENCS (Existing & New Chemical Substances) inventory

Listed on KECL/KECI (Korean Existing Chemicals Inventory)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

Listed on INSQ (Mexican National Inventory of Chemical Substances)

Listed on the TCSI (Taiwan Chemical Substance Inventory)

Germany

Water hazard class (WGK) : Not classified according to Regulation Governing Systems for Handling Substances Hazardous to
Waters (AwSV)

Hazardous Incident Ordinance (12. BImSchV) : Is not subject of the Hazardous Incident Ordinance (12. BImSchV)

Netherlands

SZW-lijst van kankerverwekkende stoffen . The substance is not listed

SZW-lijst van mutagene stoffen . The substance is not listed

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Borstvoeding

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Vruchtbaarheid

NIET-limitatieve lijst van voor de voortplanting giftige . The substance is not listed

stoffen — Ontwikkeling
15.2. Chemical safety assessment
No additional information available

SECTION 16: Other information

No additional information available

Charles River - SDS_EU_REACH_Annex_lII - 200408

Although the information and recommendations set forth herein (hereinafter "information") are presented in good faith and believed to be correct as of the date hereof, Charles River Laboratories, Inc. makes no
representations as to the completeness or accuracy thereof. Information is supplied upon the condition that the users will make their own determination as to its safety and suitability for their purposes prior to use.

In no event will Charles River Laboratories, Inc. be responsible for damages of any nature whatsoever resulting from the use of or reliance upon information.

No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose or of any other nature, are made hereunder with respect to information or the product to which the

information refers.

SDS Ref.: ES-MSDS-014.EU.EN Version: 01 EN (English)
Revision date: 23-SEP-2020 5/5




s

charlesriver

Safety Data Sheet

Endosafe® Products

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

SECTION 1: Identification

1.1. Identification

Product form
Trade name
Product code

Synonyms

Other means of identification

: Mixture
. Endosafe® Products
: R11025, R11012, R12006, R12003, R12025, R12012, R13025, R13012, R13006, R13003,

R13500, R13600, R15006, R15003, R15015, R1900, R160, R165, R170, R172,
RCRV3032,PTS201F, PTS2005F, PTS2001F, PTS20005F, PTS551F, PTS5505F, PTS5501F,
PTS55005F, PTS1105F, PTS1101F, PTS201, PTS2005, PTS2001, PTS201JP, PTS2005JP,
PTS2001JP, PTS220, RMMGS1000, RCRC301, RCRC3005, RCRC3001, RCRC30005,
RCRC5505, RCRC5501, RCRC1105, RCRC1101, PC100, PC200, PTP, S100, E110, E120,
E130, E170, EVV10K, EVV100K, EVV1M, EVV2.5M, EVV10M, BT101, BT103, BT104, BT105,
BT106, BC1000, BD100, BG126, BG200, BG600, BS101, W110, W120, W130, W150

. Limulus Amebocyte Lysate (Gel-Clot, KTA, KTA2, Endochrome-K, LAL), Trillium® Recombinant

Cascade Reagent (rCR), LAL Cartridges, Trillium® Recombinant Cascade Reagent (rCR)
Cartridges, Positive Product Control (PPC), PTP Samples (A, B, C, D), S-2423 Substrate,
Control Standard Endotoxin (CSE), Endotoxin Indicator, Tris Buffer Solutions (0.05 M, 0.1 M,
0.25 M), Cation-Buffer Solution (0.5 M MgS0O4 in 1 M Tris), Dispersing Agent, 0.05 M Tris GB
Buffer Solution, Endotoxin Specific (ES) Buffer, Beta Glucan Blocker, Endotoxin Stabilizer, LAL
Reagent Water

. No additional information available

1.2. Recommended use and restrictions on use

Use of the substance/mixture

Recommended use
Restrictions on use

1.3. Supplier

: Scientific research and development
: Scientific research and development
: None known

Charles River Endosafe, a Division of Charles River Laboratories, Inc.

1023 Wappoo Road, Suite 43-B

Charleston, SC 29407
T +1 843-402-4900

1.4. Emergency telephone number

Emergency number

: +1 843-402-4900 (Monday-Friday 8:30am-5pm, ET)

SECTION 2: Hazard(s) identification

2.1. Classification of the substance or mixture

GHS US classification
Not classified

2.2. GHS Label elements, including precautionary statements

GHS US labeling
No labeling applicable

2.3. Other hazards which do not result in classification

No additional information available
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

2.4. Unknown acute toxicity (GHS US)

No additional information available

SECTION 3: Composition/Information on ingredients

3.1. Substances

Not applicable

3.2. Mixtures
Name Product identifier |%
Non-Hazardous Ingredients CAS-No.: Mixture 100

Full text of hazard classes and H-statements : see section 16

SECTION 4: First-aid measures

4.1. Description of first aid measures

First-aid measures after inhalation : Move the affected person to fresh air. Get medical attention if symptoms occur.

First-aid measures after skin contact . Gently wash with plenty of soap and water. Get medical advice if skin irritation persists.
First-aid measures after eye contact . Rinse eyes with water as a precaution. Get medical attention if irritation develops and persists.
First-aid measures after ingestion . Call a poison center or a doctor if you feel unwell.

4.2. Most important symptoms and effects (acute and delayed)

Symptoms/effects . May cause slight temporary irritation.

Inhalation : May cause minor irritation to the respiratory tract and to other mucous membranes.
Skin : May cause slight irritation to the skin.

Eyes : May cause minor eye irritation.

Ingestion : May cause gastrointestinal irritation, nausea, vomiting and diarrhea.

4.3. Immediate medical attention and special treatment, if necessary

Not required.

SECTION 5: Fire-fighting measures

5.1. Suitable (and unsuitable) extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None.

5.2. Specific hazards arising from the chemical

Fire hazard . This product is not classified as flammable or combustible.
Hazardous decomposition products in case of fire : Toxic fumes may be released.

5.3. Special protective equipment and precautions for fire-fighters

Protection during firefighting : Do not attempt to take action without suitable protective equipment.
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SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures : Wear suitable protective clothing. Avoid contact with eyes, skin and clothing.

6.1.1. For non-emergency personnel

No additional information available

6.1.2. For emergency responders

Protective equipment . Do not attempt to take action without suitable protective equipment. For further information refer
to section 8: "Exposure controls/personal protection".

6.2. Environmental precautions

Avoid release to the environment.

6.3. Methods and material for containment and cleaning up

Methaods for cleaning up : For liquid spills - collect with an inert absorbent. For solid spills - collect material in a way that
avoids generating airborne dust. Place either into an appropriate container for disposal.

Other information . Place in a suitable container for disposal in accordance with the waste regulations (see Section
13).

6.4. Reference to other sections

No additional information available

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Precautions for safe handling : Avoid contact with eyes, skin and clothing. Wash hands with water and soap. Ensure adequate
ventilation.

Hygiene measures : Do not eat, drink or smoke when using this product. Always wash hands after handling the
product.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions . No special storage required.
Incompatible materials : None known.

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

Monitoring methods

Monitoring methods A specific exposure sampling method is not available.

Biological monitoring methods A specific exposure sampling method is not available

8.2. Appropriate engineering controls

Appropriate engineering controls : No particular/specific measures required.
Environmental exposure controls : Avoid release to the environment.
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8.3. Individual protection measures/Personal protective equipment

Hand protection:

Follow facility requirements on PPE procedures.

Eye protection:

Follow facility requirements on PPE procedures.

Skin and body protection:

Follow facility requirements on PPE procedures.

Respiratory protection:

Follow facility requirements on PPE procedures.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state

Appearance

Color

Odor

Odor threshold

pH

Melting point

Freezing point

Boiling point

Flash point

Relative evaporation rate (butyl acetate=1)
Flammability (solid, gas)
Vapor pressure

Relative vapor density at 20°C
Relative density

Solubility

Partition coefficient n-octanol/water (Log Pow)
Auto-ignition temperature
Decomposition temperature
Viscosity, kinematic

Viscosity, dynamic

Explosion limits

Explosive properties

Oxidizing properties

9.2. Other information

No additional information available

Liquid or solid

: Various colors. May be solid or liquid.
. Various colors

None

No data available
No data available
Not applicable
No data available
No data available
No data available
No data available
Not applicable.
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available

SECTION 10: Stability and reactivity

10.1. Reactivity

The product is non-reactive under normal conditions of use, storage and transport.
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Endosafe® Products Information Only 01-JUL-2024
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

Stable under normal conditions.

No dangerous reactions known under normal conditions of use.

Direct sunlight. Extremely high or low temperatures.

Keep away from oxidizers, strong acids and strong bases.

Under normal conditions of storage and use, hazardous decomposition products should not be produced.

SECTION 11: Toxicological information

Acute toxicity (oral) . Not classified

Acute toxicity (dermal) . Not classified

Acute toxicity (inhalation) . Not classified

Skin corrosion/irritation : Not classified

Serious eye damage/irritation . Not classified

Respiratory or skin sensitization . Not classified

Germ cell mutagenicity . Not classified

Carcinogenicity . Not classified

Reproductive toxicity . Not classified

STOT-single exposure . Not classified

STOT-repeated exposure . Not classified

Aspiration hazard . Not classified

Viscosity, kinematic : No data available

Symptoms/effects . May cause slight temporary irritation.

Inhalation : May cause minor irritation to the respiratory tract and to other mucous membranes.
Skin : May cause slight irritation to the skin.

Eyes : May cause minor eye irritation.

Ingestion : May cause gastrointestinal irritation, nausea, vomiting and diarrhea.

SECTION 12: Ecological information

Ecology - general : The product is not considered harmful to aquatic organisms or to cause long-term adverse
effects in the environment.

Endosafe® Products

Persistence and degradability No additional information available.

No additional information available

SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

12.4. Mobility in soil
No additional information available
12.5. Other adverse effects

No additional information available

SECTION 13: Disposal considerations

13.1. Disposal methods

Regional waste regulation . Dispose of in accordance with applicable federal, state, and local regulations.
Waste treatment methods . Dispose of contents/container in accordance with licensed collector’s sorting instructions.

SECTION 14: Transport information

In accordance with DOT / TDG / IMDG / IATA
DOT TDG IMDG IATA

14.1. UN number

Not regulated for transport

14.2. Proper Shipping Name

Not regulated ’ Not regulated ‘ Not regulated ‘ Not regulated

14.3. Transport hazard class(es)

Not regulated ’ Not regulated ‘ Not regulated ‘ Not regulated

14.4. Packing group

Not regulated ‘ Not regulated ‘ Not regulated ‘ Not regulated

14.5. Environmental hazards

Not regulated ‘ Not regulated ‘ Not regulated ‘ Not regulated

No supplementary information available

14.6. Special precautions for user

DOT
Not regulated

TDG
Not regulated

IMDG
Not regulated

IATA
Not regulated

14.7. Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Not applicable

SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
Revision Date: 01-JUL-2024 6/7




Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

SECTION 15: Regulatory information

15.1. US Federal regulations

All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic Substances Control Act
(TSCA) inventory.

This product or mixture is not known to contain a toxic chemical or chemicals in excess of the applicable de minimis concentration as specified in 40
CFR §372.38(a) subject to the reporting requirements of section 313 of Title Il of the Superfund Amendments and Reauthorization Act of 1986 and 40

CFR Part 372.

15.2. International regulations

CANADA
No additional information available

EU-Regulations

No additional information available

National regulations

Endosafe® Products
All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic Substances Control
Act (TSCA) inventory.

Endosafe® Products

Listed on or exempt from the Canadian DSL (Domestic Substances List)

15.3. US State regulations

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer, developmental and/or
reproductive harm

SECTION 16: Other information

According to 29CFR 1910.1200 OSHA Hazard Communication Standard
Revision date : 01-JUL-2024

Safety Data Sheet (SDS), USA

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental
requirements only. It should not therefore be construed as guaranteeing any specific property of the product.

EN (English)
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SAFETY DATA SHEET

Product Name LIMULUS AMEBOCYTE LYSATE (ENDOCHROME-K, KTA, KTA?, LAL)
Brand Endosafe®
Product Codes R165, R11012, R11025, R12003, R12006, R12012, R12025, R13003, R13006, R13012, R13025,
R13500, R13600, R15003, R15006, R15015, R160, R170, R19000, Bax100
Intended Use R&D/Experimental use only
Manufacturer Charles River Endosafe, a Division of Charles River Laboratories, Inc.
Address 1023 Wappoo Road, Suite 43-B
Charleston, SC 29407
USA
Telephone 001 843 402 4900
Emergency 001 843 402 4900
SECTION 2: HAZARDS IDENTIFICATION
Classification Not a dangerous substance or mixture.
Label elements This product does not require labeling.

Hazard statements None

Other hazards None
SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS
Chemical name Hemocyte, Limulus polyphemus, lysate (product consisting of the circulating amebocytes of

Limulus polyphemus co-lyophilized in a buffered medium)

Other names Limulus Amebocyte Lysate, LAL
Components CAS# EC# Concentration, %
Hemocyte, Limulus polyphemus, lysate 68606-22-4 271-731-2 < 80%

Proprietary formula components comprised of
lyophilization fillers (salts, sugars, buffers)

SECTION 4: FIRST AID MEASURES

_ — >20%

Eye contact Flush eyes with plenty of water.

Skin contact Rinse immediately with soap and plenty of water.

Ingestion Never give anything by mouth to an unconscious person. Rinse mouth with water.
Inhalation Move person into fresh air. If not breathing, give artificial respiration. Consult a physician.
LIMULUS AMEBOCYTE LYSATE (ENDOCHROME-K, KTA, KTA?, LAL) PAGE 1 OF 4
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SECTION 5: FIRE-FIGHTING MEASURES

Flash point Not available

Ignition temperature Not available

Extinguishing media Use water spray, alcohol-resistant foam, dry chemical, or carbon dioxide.
Fire fighting procedures Wear self contained breathing apparatus for fire fighting, if necessary.

SECTION 6: ACCIDENTAL RELEASE MEASURES

Personal precautions Use personal protective equipment. Avoid dust formation. Avoid breathing dust. Ensure
adequate ventilation.

Environmental precautions  Prevent product from entering drains.

Methods for cleaning Use a wet sponge or damp cloth. Keep in suitable, closed containers for disposal.

SECTION 7: HANDLING AND STORAGE

Handling Wear personal protective equipment, and avoid contact with skin and eyes. Good
laboratory techniques should be used in handling product.

Storage Recommended storage temperature: 2 - 8 °C.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering measures Contains no substances with occupational exposure limit values.

Respiratory protection Where risk assessment shows air-purifying respirators are appropriate, use a full-face
respirator with multipurpose combination (US) or type ABEK (EN 14387) respirator
cartridges as a backup to engineering controls. If the respirator is the sole means of
protection, use a full-face supplied air respirator. Use respirators and components tested
and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Eye protection Use equipment for eye protection tested and approved under appropriate government
standards such as NIOSH (US) or EN 166(EU).

Skin and body protection Wear appropriate protective gloves and clothes to prevent skin exposure.

Hygiene measures Handle in accordance with good industrial hygiene and safety practices.

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Physical state Powder, lyophilized

Odor Not available

pH Not available

Melting/freezing point Not available

Boiling point Not available

Flash point Not available

Freezing point Not available
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Evaporation rate

Flammability

Upper/lower flammability limits
Vapor pressure

Vapor density

Specific gravity

Water solubility

Not available

Not available

Not available

Not available

Not available

Not available

Soluble

Partition coefficient: n-octanol/water Not applicable

Decomposition temperature

Viscosity

Not available

Not applicable

SECTION 10: STABILITY AND REACTIVITY

Stability

Materials to avoid

Stable under recommended storage conditions

Strong acids, bases and oxidizers

Conditions to avoid Heat

Hazardous polymerization None under normal processing conditions

Hazardous decomposition Hazardous decomposition products formed under fire conditions — Carbon oxides

SECTION 11: TOXICOLOGICAL INFORMATION

Acute toxicity Not available

Skin corrosive/lrritant Not available

Serious eye damagel/irritation Not available

Respiratory sensitization Not available

Germ cell mutagenicity Not available

Carcinogenicity

IARC

Reproductive toxicity

No components of this product present at levels greater than or equal to 0.1% are identified as
a probable, possible or confirmed human carcinogen by IARC.

Not available

Specific target organ toxicity (single exposure) Not available

Specific target organ toxicity (repeated exposure)  Not available

Aspiration hazard

Not available
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SECTION 12: ECOLOGICAL INFORMATION

Aquatic and terrestrial toxicity = Not available

Persistence/degradability Not available
Bioaccumulative potential Not available
Mobility in soil Not available
Other adverse effects Not available

SECTION 13: DISPOSAL CONSIDERATIONS

Product Observe all federal, state, and local environmental regulations.

Contaminated packaging Dispose of as unused product.

SECTION 14: TRANSPORT INFORMATION

ADR/RID Not dangerous goods
IMDG Not dangerous goods
IATA Not dangerous goods

SECTION 15: REGULATORY INFORMATION

Safety, health and environmental regulations/legislation specific for the substance or mixture

No data available

SECTION 16: OTHER INFORMATION

Disclaimer Although the information and recommendations set forth herein (hereinafter "information") are presented in
good faith and believed to be correct as of the date hereof, Charles River Laboratories, Inc. makes no
representations as to the completeness or accuracy thereof. Information is supplied upon the condition
that the users will make their own determination as to its safety and suitability for their purposes prior to
use. In no event will Charles River Laboratories, Inc. be responsible for damages of any nature whatsoever
resulting from the use of or reliance upon information.

No representations or warranties, either expressed or implied, of merchantability, fithess for a particular
purpose or of any other nature, are made hereunder with respect to information or the product to which the
information refers.

Prepared by  Charles River Laboratories, Inc.
Phone: 001 843 402 4900
WWwWw.criver.com
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Safety Data Sheet

Endosafe® Products

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

SECTION 1: Identification

1.1. Identification

Product form
Trade name
Product code

Synonyms

Other means of identification

: Mixture
. Endosafe® Products
: R11025, R11012, R12006, R12003, R12025, R12012, R13025, R13012, R13006, R13003,

R13500, R13600, R15006, R15003, R15015, R1900, R160, R165, R170, R172,
RCRV3032,PTS201F, PTS2005F, PTS2001F, PTS20005F, PTS551F, PTS5505F, PTS5501F,
PTS55005F, PTS1105F, PTS1101F, PTS201, PTS2005, PTS2001, PTS201JP, PTS2005JP,
PTS2001JP, PTS220, RMMGS1000, RCRC301, RCRC3005, RCRC3001, RCRC30005,
RCRC5505, RCRC5501, RCRC1105, RCRC1101, PC100, PC200, PTP, S100, E110, E120,
E130, E170, EVV10K, EVV100K, EVV1M, EVV2.5M, EVV10M, BT101, BT103, BT104, BT105,
BT106, BC1000, BD100, BG126, BG200, BG600, BS101, W110, W120, W130, W150

. Limulus Amebocyte Lysate (Gel-Clot, KTA, KTA2, Endochrome-K, LAL), Trillium® Recombinant

Cascade Reagent (rCR), LAL Cartridges, Trillium® Recombinant Cascade Reagent (rCR)
Cartridges, Positive Product Control (PPC), PTP Samples (A, B, C, D), S-2423 Substrate,
Control Standard Endotoxin (CSE), Endotoxin Indicator, Tris Buffer Solutions (0.05 M, 0.1 M,
0.25 M), Cation-Buffer Solution (0.5 M MgS0O4 in 1 M Tris), Dispersing Agent, 0.05 M Tris GB
Buffer Solution, Endotoxin Specific (ES) Buffer, Beta Glucan Blocker, Endotoxin Stabilizer, LAL
Reagent Water

. No additional information available

1.2. Recommended use and restrictions on use

Use of the substance/mixture

Recommended use
Restrictions on use

1.3. Supplier

: Scientific research and development
: Scientific research and development
: None known

Charles River Endosafe, a Division of Charles River Laboratories, Inc.

1023 Wappoo Road, Suite 43-B

Charleston, SC 29407
T +1 843-402-4900

1.4. Emergency telephone number

Emergency number

: +1 843-402-4900 (Monday-Friday 8:30am-5pm, ET)

SECTION 2: Hazard(s) identification

2.1. Classification of the substance or mixture

GHS US classification
Not classified

2.2. GHS Label elements, including precautionary statements

GHS US labeling
No labeling applicable

2.3. Other hazards which do not result in classification

No additional information available

SDS Ref.: ES-MSDS-032

Version: 01 EN (English)
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

2.4. Unknown acute toxicity (GHS US)

No additional information available

SECTION 3: Composition/Information on ingredients

3.1. Substances

Not applicable

3.2. Mixtures
Name Product identifier |%
Non-Hazardous Ingredients CAS-No.: Mixture 100

Full text of hazard classes and H-statements : see section 16

SECTION 4: First-aid measures

4.1. Description of first aid measures

First-aid measures after inhalation : Move the affected person to fresh air. Get medical attention if symptoms occur.

First-aid measures after skin contact . Gently wash with plenty of soap and water. Get medical advice if skin irritation persists.
First-aid measures after eye contact . Rinse eyes with water as a precaution. Get medical attention if irritation develops and persists.
First-aid measures after ingestion . Call a poison center or a doctor if you feel unwell.

4.2. Most important symptoms and effects (acute and delayed)

Symptoms/effects . May cause slight temporary irritation.

Inhalation : May cause minor irritation to the respiratory tract and to other mucous membranes.
Skin : May cause slight irritation to the skin.

Eyes : May cause minor eye irritation.

Ingestion : May cause gastrointestinal irritation, nausea, vomiting and diarrhea.

4.3. Immediate medical attention and special treatment, if necessary

Not required.

SECTION 5: Fire-fighting measures

5.1. Suitable (and unsuitable) extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.
Unsuitable extinguishing media : None.

5.2. Specific hazards arising from the chemical

Fire hazard . This product is not classified as flammable or combustible.
Hazardous decomposition products in case of fire : Toxic fumes may be released.

5.3. Special protective equipment and precautions for fire-fighters

Protection during firefighting : Do not attempt to take action without suitable protective equipment.

SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
Revision Date: 01-JUL-2024 217




Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures : Wear suitable protective clothing. Avoid contact with eyes, skin and clothing.

6.1.1. For non-emergency personnel

No additional information available

6.1.2. For emergency responders

Protective equipment . Do not attempt to take action without suitable protective equipment. For further information refer
to section 8: "Exposure controls/personal protection".

6.2. Environmental precautions

Avoid release to the environment.

6.3. Methods and material for containment and cleaning up

Methaods for cleaning up : For liquid spills - collect with an inert absorbent. For solid spills - collect material in a way that
avoids generating airborne dust. Place either into an appropriate container for disposal.

Other information . Place in a suitable container for disposal in accordance with the waste regulations (see Section
13).

6.4. Reference to other sections

No additional information available

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Precautions for safe handling : Avoid contact with eyes, skin and clothing. Wash hands with water and soap. Ensure adequate
ventilation.

Hygiene measures : Do not eat, drink or smoke when using this product. Always wash hands after handling the
product.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions . No special storage required.
Incompatible materials : None known.

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

Monitoring methods

Monitoring methods A specific exposure sampling method is not available.

Biological monitoring methods A specific exposure sampling method is not available

8.2. Appropriate engineering controls

Appropriate engineering controls : No particular/specific measures required.
Environmental exposure controls : Avoid release to the environment.
SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

8.3. Individual protection measures/Personal protective equipment

Hand protection:

Follow facility requirements on PPE procedures.

Eye protection:

Follow facility requirements on PPE procedures.

Skin and body protection:

Follow facility requirements on PPE procedures.

Respiratory protection:

Follow facility requirements on PPE procedures.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state

Appearance

Color

Odor

Odor threshold

pH

Melting point

Freezing point

Boiling point

Flash point

Relative evaporation rate (butyl acetate=1)
Flammability (solid, gas)
Vapor pressure

Relative vapor density at 20°C
Relative density

Solubility

Partition coefficient n-octanol/water (Log Pow)
Auto-ignition temperature
Decomposition temperature
Viscosity, kinematic

Viscosity, dynamic

Explosion limits

Explosive properties

Oxidizing properties

9.2. Other information

No additional information available

Liquid or solid

: Various colors. May be solid or liquid.
. Various colors

None

No data available
No data available
Not applicable
No data available
No data available
No data available
No data available
Not applicable.
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available
No data available

SECTION 10: Stability and reactivity

10.1. Reactivity

The product is non-reactive under normal conditions of use, storage and transport.

SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
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Endosafe® Products Information Only 01-JUL-2024
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

Stable under normal conditions.

No dangerous reactions known under normal conditions of use.

Direct sunlight. Extremely high or low temperatures.

Keep away from oxidizers, strong acids and strong bases.

Under normal conditions of storage and use, hazardous decomposition products should not be produced.

SECTION 11: Toxicological information

Acute toxicity (oral) . Not classified

Acute toxicity (dermal) . Not classified

Acute toxicity (inhalation) . Not classified

Skin corrosion/irritation : Not classified

Serious eye damage/irritation . Not classified

Respiratory or skin sensitization . Not classified

Germ cell mutagenicity . Not classified

Carcinogenicity . Not classified

Reproductive toxicity . Not classified

STOT-single exposure . Not classified

STOT-repeated exposure . Not classified

Aspiration hazard . Not classified

Viscosity, kinematic : No data available

Symptoms/effects . May cause slight temporary irritation.

Inhalation : May cause minor irritation to the respiratory tract and to other mucous membranes.
Skin : May cause slight irritation to the skin.

Eyes : May cause minor eye irritation.

Ingestion : May cause gastrointestinal irritation, nausea, vomiting and diarrhea.

SECTION 12: Ecological information

Ecology - general : The product is not considered harmful to aquatic organisms or to cause long-term adverse
effects in the environment.

Endosafe® Products

Persistence and degradability No additional information available.

No additional information available
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

12.4. Mobility in soil
No additional information available
12.5. Other adverse effects

No additional information available

SECTION 13: Disposal considerations

13.1. Disposal methods

Regional waste regulation . Dispose of in accordance with applicable federal, state, and local regulations.
Waste treatment methods . Dispose of contents/container in accordance with licensed collector’s sorting instructions.

SECTION 14: Transport information

In accordance with DOT / TDG / IMDG / IATA
DOT TDG IMDG IATA

14.1. UN number

Not regulated for transport

14.2. Proper Shipping Name

Not regulated ’ Not regulated ‘ Not regulated ‘ Not regulated

14.3. Transport hazard class(es)

Not regulated ’ Not regulated ‘ Not regulated ‘ Not regulated

14.4. Packing group

Not regulated ‘ Not regulated ‘ Not regulated ‘ Not regulated

14.5. Environmental hazards

Not regulated ‘ Not regulated ‘ Not regulated ‘ Not regulated

No supplementary information available

14.6. Special precautions for user

DOT
Not regulated

TDG
Not regulated

IMDG
Not regulated

IATA
Not regulated

14.7. Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Not applicable

SDS Ref.: ES-MSDS-032 Version: 01 EN (English)
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Endosafe® Products
Safety Data Sheet

According to 29CFR 1910.1200 OSHA Hazard Communication Standard

SECTION 15: Regulatory information

15.1. US Federal regulations

All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic Substances Control Act
(TSCA) inventory.

This product or mixture is not known to contain a toxic chemical or chemicals in excess of the applicable de minimis concentration as specified in 40
CFR §372.38(a) subject to the reporting requirements of section 313 of Title Il of the Superfund Amendments and Reauthorization Act of 1986 and 40

CFR Part 372.

15.2. International regulations

CANADA
No additional information available

EU-Regulations

No additional information available

National regulations

Endosafe® Products
All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic Substances Control
Act (TSCA) inventory.

Endosafe® Products

Listed on or exempt from the Canadian DSL (Domestic Substances List)

15.3. US State regulations

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer, developmental and/or
reproductive harm

SECTION 16: Other information

According to 29CFR 1910.1200 OSHA Hazard Communication Standard
Revision date : 01-JUL-2024

Safety Data Sheet (SDS), USA

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental
requirements only. It should not therefore be construed as guaranteeing any specific property of the product.
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Information Only 13-MAY-2021
- Catalog #: BC10060

0.5 M MgS0O,4 IN 1.6 M TRiS BUFFER SOLUTION (TRIS {HYDROXYMETHYL} AMINOMETHANE)

INTENDED USE:

The 0.5 M MgSO, in 1.0 M Tris Buffer Solution is used as an adjunct for endotoxin testing by
Limulus Amebocyte Lysate (LAL) methods. The principle use of this solution is to provide diva-
lent-cation replacement and pH buffering to test-materials prior to LAL testing.! The USP
Bacterial Endotoxins Test <85> for L.AL test applications allows the use of adjuncts to overcome
inhibitory LAL-test conditions.?

EXPLANATION OF TEST:

The LAL test is the most sensitive and specific means available to detect and measure bacterial
endotoxin. The LAL reaction is an enzyme mediated process which requires a neutral pH envi-
ronment and a proper balance of monovalent and divalent cations.l:2 A pH-related inhibition is
likely when the pH is lower than the optimum range and when there is a failure to recover thie
positive product control (PPC) in the LAL test. If divalent cations in the LAL Reagent are deplet-
ed becanse of the presence of high concentrations of chelating agents, such as > 0.1 M citrate,
there will be a failure to recover the PPC, as well. With the addition of magnesium sulfate and
Tris buffer solution, the optimum reaction conditions for the LAL reaction may be restored.

The most common types of LAL-test interference are sub-optimum pH and divalent-cation
depletion conditions.! The ideal method to resolve chemical inhibition is to use permissible dilu-
tion. When levels of interfering components in the test sample are high and the maximum valid
dilution (MVD) is low, the use of additives are the only option to testing within the permissible
dilution. See use instructions below.

COMPOSITION:

Each vial contains 4 mL of 0.5 M MgSO, in a pH-buffering solution containing a 1.0 Molar con-
centration of Tris (hydroxymethyl)-aminomethane with a pH of 6.8 to 7.6. The buffer is termi-
nally sterilized and is endotoxin-free.

WARNINGS AND PRECAUTIONS:

1. For in vitro use only. Not to be used in humans or animals.

2. Only use this reagent for pH neutralization and Mg replacement of solutions being pre-
pared for LAL test using Endosafe® LAL Reagent. Do not vse this buffer to rehydrate
Endosafe® LAL Reagent.

3. Do not use this reagent unless it is clear and colorless.
Only use pH electrodes that are compatible with Tris solutions.



Information Only 13-MAY-2021

0.5 M MgS0,4 IN 1.0 M TRIS BUFFER SOLUTION (TRIS {HYDROXYMETHYL} AMINOMETHANE)

STORAGE CONDITIONS: Store solution at room temperature. Do not freeze.

PROCEDURES:
Determination of the pH of the sample-ILAL mixture.

1.
2.
3.

4

- Dilute the material to be tested to the desired concentration.

Mix equal parts of diluted test solution and Endosafe® LALina depyrogenated fube,

Check the pH of the mixture with a Tris-compatible system. The test material may be
incompatible with LAL methods if the pH is.not in the optimum range of 6.5 to 8.0.

Add suitable aliquots of this Mg/Tris solution to the test material until the LAL-sample
mixture is in the optimum pH range and is compatible with the selected LAL method.

Routine LAL-test application,

1. I Mg replacement and pH adjustment are required for routiﬁe LAL testing, conduct a vali-
dation study to confirm the volume of Mg/Tris solution to be added per unit amount of test
material.

2. ldeally, add the Mg/Tris solution during the first dilution step to maximize the effect of the
magnesium-replacement buffer.

3. To test under conditions that are consistent with the USP Bacterial Endotoxins Test <852,
the pH must be measured and recorded for a routine LAL test which requires a pH-neutral-
ized procedure,

REFERENCES:

1. Cooper, J.E “Resolvmg LAT Test Interferences.” J. Parent. Sci. & Tech., 44:1, p.13
(1990).

2. Bacterial endotoxins test <85>, In The 1.S. Pharmacogel_ag 37th TeVv., Umted Book Press
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0.25 M TRIS BASE SOLUTION (TRIS {HYDROXYMETHYL} AMINOMETHANE)

INTENDED USE:

The 0.25 M Tris Base Solution is used as an adjunct for endotoxin testing by Limulus Amebocyte
Lysate (LAL) methods. The principle use of this solution is to buffer acidic solutions prior to
LAL testing.! The USP Bacterial Endotoxins Test <85> for LAL test applications allows the use
of adjuncts to overcome inhibitory LAL-test conditions.2 :

EXPLANATION OF TEST:

The LAL test is the most sensitive and specific means available to detect and measure bacterial
endotoxin. The LAL reaction is an enzyme-mediated process which requires a neutral pH envi-
ronment and a proper balance of monovalent and divalent cations.}2 A pH-related inhibition is
likely when the pH is lower than the optimum range and when there is a failure to recover the
positive product control in the LAL test. With the addition of the 0.25 M Tris Base Solution to
an acidic test solution, the pH of the material may be brought to neutrality by a gradual process.

The most common type of LAI-test interference is sub-optimum pH conditions.! The ideal
method to resolve pH-related interference is to use permissible dilution. Since the Endosafe®
LAL Reagent is well buffered, neutralization of the test sample may not be needed after test-sam-
ple dilution, even though the material is known to be acidic, beforehand. However, when levels
of interfering components in the test sample are high and the maximum valid dilution (MVD) is
low, the use of additives is the only option to testing within the permissible dilution. Refer to the
procedute section for proper use of the 0.25 M Tris Base Solution.

COMPOSITION:

Each vial contains 5 mL of a pH-buffering solution containing a 0,25 Molar concentration of Tris
* (hydroxymethyl) aminomethane with a pH of approximately 9. The buffer is terminally sterilized
and is endotoxin-free.

WARNINGS AND PRECAUTIONS:

1. For in vitro use only. Not to be used in humans or animals.

2. Only use this reagent for pH neutralization of solutions being prepared for a LAL test
using Endosafe® LAL Reagent. Do not use this buffer to rehydrate Endosafe® LAL
Reagent.

3. Do not wse this reagent unless it is clear and colorless.

4. Only use pH-measuring electrodes that are compatible with Tris solutions.

STORAGE CONDITIONS: Store solution at room. temperature. Do not freeze.
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0.25 M TRIS BASE SOLUTION (TRIS {HYDROXYMETHYL} AMINOMETHANE)

PROCEDURES:
Determination of the pH of the sample-LAL mixture.

1.
2.
3.

4.

Dilute the material to be tested to the desired concentration, within the MVD.
Mix equal parts of diluted test solution and Endosafe® LAL in a depyrogenated tube.

Check the pH of the mixture with a Tris-compatible system. The test material may be
incompatible with LAL methods if the pH is not in the optimum range of 6.5 to 8.0.

Add suitable aliquots of the 0.25 M Tris Base Solution to the test material until the LAL-
sample mixture is both in the optimum pH range and compatible with the selected LAL
method.

Routine LAL-test applicafion.

1. [ pH adjustment is required for routine LAL testing, conduct a validation study to confirm
the amount of 0.25 M Tris Base Solution to be added per unit amount of test material.

2. 1deally, add the 0.25 M Tris Base during the first dilution step to maximize the efficiency
of the neutralization procedure. The combination of dilution and first-step buffering will
minimize both the amount of required buffer and ditution of the test material.

3. To test under conditions that are consistent with the USP Bacterial Endotoxins Test <85>2,
the pH must be measured and recorded for a routine LAL test which requires a pH-neutral-
ized procedure.

4. For raw materials such as strong organic acids or very acidic solutions, it may be neces-
sary to dissolve or pre-treat the test material with 0.1 N NaOH before neutralization with
0.25 M Tris Buffer Solution.

REFERENCES:

1. Cooper, 1.E “Resolvmg LAL Test Intetferences.” J. Parent. Sci. & Tech., 44:1, p.13
(1990).

2. Bacterial endotoxms test <85>. In The U.S. Pharmacogel 37th rev., United Book Press
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LIMULUS AMEBOCYTE LYSATE
ENDOSAFE®
U.S. License No. 1197

MULTI-TEST VIAL FOR ENDOTOXIN (PYROGEN) DETECTION

INTENDED USE
Limuius amebocyte lysate (LAL), an aqueous extract derived
from Limulus amebocytes, which is intended for qualitative
detection of endotoxins by the Gel-clot method.

WARNING

This product is intended as an in vitro end-product endotoxin test for human and animal
parenteral drugs, biological products, and medical devices. This product is not intended
for the detection of endotoxin in clinical samples or as an aid in the diagnosis of human
disease.

SUMMARY AND GENERAL INFORMATION

The LAL test is the most sensitive and specific means to detect and measure
endotoxin, a fever-producing byproduct of gram-negative bacteria commonly known
as pyfogen. The basis of the test is that endotoxin produces an opacity and gelation in
LAL that is readily recognized.5 The simplicity and economy of the LAL Test
encourages the testing of in-process solutions and raw materials as well as end-
product drugs, devices and biologics.5 The USP Bacterial Endotoxins Test <85>
provides standard methods for validating the LAL Test as a replacement for the rabbit
pyrogen test.?

The Gel-clot LAL test method is a simple, reproducible test that is conducted by
mixing equal parts of Endosafe® LAL reagent and test specimen and promptly
incubating the mixture undisturbed for 60 minutes at 37°C. A positive response on
the Gel-clot test indicates that there is an amount of endotoxin in the sample which
equals or exceeds the reagent’s labelled sensitivity, represented by the symbol
lambda, A.

BIOLOGICAL PRINCIPLES

The development of a viable alternative to the rabbit pyrogen test began with the
innovative work of Johns Hopkins Univ. investigators. Frederick Bang observed that
bacteria caused intravascular coagulation in the American horseshoe crab, Limulus
polyphemus.! |n collaboration, Levin and Bang® found that the agent responsible
for the clotting phenomena resided in the crab’s amebocytes, or circulating blood
cells, and that pyrogen (bacterial endotoxin) produced a gelation reaction of
amebocyte lysate by an enzymatic process. '

The need for a suitable pyrogen test for radiopharmaceuticals led Cooper, Levin and
Wagner to extend this new approach to drugs. A comparative study in 1970
demonstrated that the LAL test was more sensitive than the rabbit test and that LAL
reactivity (gelation and increased opacity) correlated with endotoxin concentration.?
improvements in LAL reagents, the advent of standard methods and automated
systems, and a better understanding of LAL reactivity make the LAL reagent readily
adaptable to testing a variety of biologics, parenteral products and medical
devices.247

The LAL reaction requires a neutral pH and is time and concentration dependent.
The test is generally limited to aqueous solutions or extracts of test specimen. Most
LAL test interferences are overcome by simple dilution.

BACTERIAL ENDOTOXIN TESTING FOR END-PRODUCT RELEASE

A guideline was released by the U.S. Food and Drug Administration in 1987 to
inform manufacturers of human drugs and biologicals, animal drugs, and medical
devices of procedures the Agency considers necessary to validate the use of LAL as
an end-product endotoxin test.

GENERAL PRECAUTIONS

Endosafe® LAL is intended for in-vitro diagnostic purposes only. It is not to be
used for detection of endotoxemia. Exercise caution when handling LAL because
its toxicity is not known.

All materials coming in contact with specimen or test material must be endotoxin-
free. Glassware must be depyrogenated by validated conditions, such as three hours
exposure at 200°C. lt is prudent to test for endotoxin those materials that cannot be
heat sterilized or those which are sold without an endotoxin-free label.

REAGENTS PROVIDED

Lyophilized Endosafe® LAL is presented as a 5.2 mL vial for 50 tests or a 1.2 mL
vial for 10 tests. The reagent contains buffered amebocyte lysate and is stabilized by
monovalent and divalent cations.

REAGENTS AND MATERIALS NOT PROVIDED
LAL Reagent Water (non LAL-reactive) must be used to rehydrate LAL reagent
and prepare endotoxin controls.

Control Standard Endotoxin (CSE) or Reference Standard Endotoxin (RS) is neces-
sary for preparation of positive controls and endotoxin standard solutions. A vortex
mixer is best suited for mixing of endotoxin solutions and subsequent dilutions.

A water bath or heating blockis required to incubate the assay mixture at a
temperature of 37° C, +1° C. Sterile, endotoxin-free accessories are needed which
include: 10 x 75 mm glass test tubes for the gel-clot assay, 16 x 125 mm or larger
reuseable borosilicate tubes, a calibrated mechanical pipetor with sterile, disposable
plastic tips for accurate delivery of volumes less than 1 mL, and pipets for larger
volumes. Test tube racks are needed for holding reaction tubes and standard
endotoxin dilution tubes. Timers are useful in measuring incubation times and
endotoxin mixing periods.

PREPARATION AND STORAGE OF Endosafe® LAL REAGENT

Reconstitution: Collect LAL powder into the bottom of the vial by tapping on a
hard surface. Rehydrate with the indicated amount of LAL Reagent Water just
before use by pipeting it directly into the vial. Remove and discard the stopper. Cover
the vial with an endotoxin-free surface or the inside of Parafilm® when not in immediate

use. Mix the LAL gently until it dissolves. Avoid touch contamination of closures. Discard if
seal integrity is breached or if color or opacity is present after rehydration.

Storage: Lyophilized LAL is relatively heat stable and should be stored at 2-25°C;
avoid prolonged exposure to temperatures above 25°C. Rehydrated LAL ideally
should be stored on a cold surface or in a refrigerator at 2-8°C during intermittent
use, for up to 24 hours. Otherwise, store LAL below -20°C up to 28 days after
reconstitution and freezing; LAL can be frozen and thawed only once.

PREPARATION OF CONTROL STANDARD ENDOTOXIN (CSE)
Reconstitution: E. cofi CSE is available from Charles River Endosafe which is
suitable for confirmation of LAL labeled sensitivity and for preparation of positive
controls. The CSE has a predetermined amount of endotoxin, as described in the
Certificate of Analysis (COA), which was standardized with U.S. Reference Standard
Endotoxin. Note that the COA is specific to a lysate lot and CSE lot. The USP
Reference Standard Endotoxin may be purchased from the U.S. Pharmacopoeial
Convention, Inc., Rockville, MD 20852. The lyophilized endotoxin (CSE) must be
prepared according to the package insert and the COA. Rehydrate the CSE with
LAL Reagent Water and vortex vigorously for 5 minutes before further dilution.
Serial dilutions to 1 EU/mL should be made, then two-fold dilutions to bracket
the labeled LAL Reagent sensitivity.

Storage: Rehydrated endotoxin may be stored for 28 days at 2 to 8° C. Diluted
endotoxin solutions should be made daily unless storage conditions and periods have
been validated.

SPECIMEN COLLECTION AND PREPARATION

Specimen for testing with Endosafe® LAL must be collected and prepared using
depyrogenated materials and endotoxin-free reagents. Use aseptic technique at all
times. If the specimen contains interfering substances, dilute or modify the
specimen to an extent that eliminates interference, as discussed in the
PRODUCT INHIBITION Section.

TEST PROCEDURE

A. PREPARATION OF ASSAY PROCEDURE AND INCUBATION.

1. Add 0.1 mi. of each dilution of test specimen to an assay tube; test at
least in duplicate.

2. Add 0.1 mL of reconstituted Endosafe® LAL to each tube, starting
with the negative control and ending with the highest endotoxin
concentration. Next, mix the assay tubes by hand or low-speed
vortexing to avoid mixing artifacts.

3. Place the reaction tubes in a 37+1°C water or dry bath for 60 minutes
(+2 minutes). Timing of the reaction of Endosafe® LAL with
endotoxin is critical. If large numbers of samples are to be tested
in parallel, the reactions should be started at 2-4 minute intervals
so as to permit reading of each test within the above time limit.

Since the reaction of Endosafe® LAL is temperature sensitive,
the incubator must be monitored carefully. Also, the gel-forming
reaction is delicate and may be irreversibly altered if the tubes are
disturbed during the incubation period.

B. ENDOTOXIN CONTROL SERIES (Positive Water Controls)

1. An endotoxin standard series does not have to be run with each set of
tests if endpoints are consistent. It should be run at least once a day
with the first set of tests and repeated if there is any change in LAL lot
or test conditions.

2. Prepare a CSE series according to the directions provided in the
Certificate of Analysis for the specified LAL and CSE. The series
should consist of four CSE concentrations prepared by serial
two-fold dilutions to yield 2i, A, 1/2), and 1/4A and bracket the labeled
sensitivity (A) of Endosafe® LAL reagent. Add 0.1 mL of each endotoxin
standard to a reaction tube; test at least in duplicate.

3. Starting with the negative control add 0.1 mL of LAL to each reaction
tube and mix as directed (Step A.2).

4. Incubate the reaction tubes undisturbed for 60 minutes at 37°C (Step
A.3).

C. TEST CONTROLS

1. NEGATIVE CONTROLS. Add 0.1 mL of the LAL Reagent Water
used in the assay to duplicate the tubes.

2. POSITIVE WATER (ENDOTOXIN) CONTROLS. In the absence of
an endotoxin series, add 0.1 mL of a 2\ concentration of endotoxin
standard.

3. POSITIVE SPECIMEN CONTROL. Add 0.1 mL of a mixture containing
a 2\ concentration of endotoxin in the test specimen, which may
be modified or diluted in accordance with validated conditions. This
interference control assures the absence of inhibition, and it is
prepared by adding endotoxin to an aliquot of the test specimen so that
there is a 2\ concentration in the specimen. Concentrated endotoxin
solutions may be used to prepare product controls.

4. Finally, add 0.1 mL of LAL Reagent to each tube, mix, and incubate as
directed above (Steps A.2 and A.3).

INTERPRETATION OF RESULTS

Each tube in the Gel-clot method is interpreted as either positive or negative.
A positive test is defined as the formation of a firm gel capable of maintaining
its integrity when the test tube is inverted 180°. A negative test is characterized by the
absence of gel or by the formation of a viscous mass which does not hold when the
tube is inverted. Test results are valid only when the positive water controls
perform as expected, the interference controls are positive at the 2 endotoxin
concentration, and the negative controls are negative as described above.

EXPECTED VALUES

Endosafe® LAL reagent is standardized against the U.S. Reference Endotoxin,
so that the sensitivity is expressed in Endotoxin Units per millliter (EU/mL).
Confirmation of label claim is an assay of the LAL by reference endotoxin or
standardized control endotoxin which yields an endpoint that is equal to or within
a two-fold dilution of the labeled sensitivity.




The results of an endotoxin assay of a LAL Reagent labeled with a sensitivity
(lambda) of 0.125 EU/mL is presented in Table I. A 4-point endotoxin dilution
series was prepared to bracket the labeled sensitivity.

TABLE I: RESULTS OF GEL-CLOT ASSAY

Endotoxin Dilution (EU/mL)
Replicate 0.25 0.125 0.06 0.03 Endpoint
1 + + + - 0.06
2 & + 3 M 0.125
3 + + - - 0.125
4 + + + - 0.06

The LAL sensitivity is calculated by determining the geometric mean of the
endpoint. Each endpoint of the quadruplicate assay is converted to log. The
individual log values are averaged and the LAL sensitivity is taken as the antilog
of this average log value (see Table II).

TABLE ll: CALCULATION OF GEOMETRIC MEAN ENDPOINT

Endpoint (EU/mL) Log Endpoint

0.06 -1.222
0.125 -0.903
0.125 -0.903
0.06 -1.222

Mean= -1.0625
Antilog Mean = 0.0865

INITIAL QUALITY CONTROL PROCEDURE FOR A TESTING
LABORATORY:

The variability of a test laboratory and its analysts should be assessed before any
official tests are done to conform with USP <85>.9 Each analyst, using a single
lot of LAL and a single ot of endotoxin (CSE or RS), should satisfactorily
complete the test for confirmation of labeled LAL sensitivity. Acceptable variation
is one half (0.5 %) to two times (2 A) the labeled sensitivity (A).

TEST FOR CONFIRMATION OF LABELED LAL REAGENT SENSITIVITY:
The labeled sensitivity must be confirmed before a new LAL lot is introduced
into a test laboratory. A single lot of LAL should be assayed by a single lot of
endotoxin (CSE or RS) by testing not less than 4 replicate vials. The geometric
mean of the endpoints must be within the limits of labeled claim, as defined
and illustrated above.

DETERMINATION OF ENDOTOXIN IN AN UNKNOWN

To determine the endotoxin concentration in a specimen, test serial two-fold
dilutions of the specimen until an endpoint is reached. The endotoxin concentration
(E) in a sample is calculated by multiplying the LAL labeled sensitivity by the
reciprocal of the dilution representing the endpoint. For example, a product sample
was diluted for 4 two-fold dilutions, yielding an endpoint at the 1:8 dilution when
tested with LAL Reagent where A = 0.25 EU/mL. The endotoxin concentration was
found to contain at least 2 EU/mL by the following calculation:

(E) = (1 )(8) = (0.25 EU/mLY(8) = 2 EU/mL

Alternatively, the endotoxin level may be calculated by dividing the LAL labeled
sensitivity by the geometric mean endpoint.

PRODUCT INHIBITION

Before routine LAL testing is started, the potential for product inhibition must be
excluded. Inhibition is usually concentration dependent, and is easily overcome by
dilution with LAL Reagent Water. Common sources of inhibition include conditions
that 1) interfere with the enzyme-mediated gelation reaction, and 2) alter the dispersion
of the endotoxin control.”-? Inhibition exists if the endpoint of an assay of a two-fold
endotoxin dilution series made with the specimen (Positive Product Controis)
differs more than 1 two-fold dilution from the endpoint of a similar endotoxin
series in water (Positive Water Control). Product inhibition may be recognized as
follows:

Labeled LAL Sensitivity (lambda) =0.125 EU/mL
Endpoint Positive Water Controls =0.125 EU/mL
Endpoint Positive Product A Controls =0.20 EU/mL
Endpoint Positive Product B Controls =0.50 EU/mL

Product A is considered within limits whereas Product B exhibits inhibition.
The easiest method to determine the non-inhibitory product concentration is
to prepare a series of increasing dilutions of the product containing a 2\ endotoxin
concentration.”® Assay this series as well as a series of the product diluted with
water. The following results are consistent with a product that is non-inhibitory at
a 1:20 dilution or greater, and is endotoxin-free.

Specimen Dilution 1:4 1:10 1:20 1:40
Product and 2 lambda Endotoxin - -+ ++ ++
Product and LAL Reagent Water - - = =

Endosafe®LAL includes a buffer which neutralizes many unfavorable pH conditions.
Measurement or adjustment of pH is unnecessary in the presence of valid positive
product (interference) controls and validated test conditions. When interference
controls fail, it is prudent to measure pH because the LAL-endotoxin reaction is
optimum at neutrality. Measure the pH of equal-part mixtures of LAL and the test
specimen when sub-optimum conditions are suspect. Ideally, neutralize with a suitable
buffer or predetermined amounts of dilute acid or base.

Maximum Valid Dilution: USP <85> has established endotoxin limits of 5 EU/Kg
for intravenous drugs and 0.2 EU/Kg for intrathecal drugs.® It has adopted specific
limits for compendial items such as 175 EU per dose of radiopharmaceutical.® These
limits may be used to determine the extent of dilution that may be applied to overcome
an interference problem without exceeding the limit endotoxin concentration.
The Maximum Valid Dilution (MVD) may be caiculated by formulae presented in the
previously mentioned documents.82

For drug products that have a published limit, the MVD may be calculated by the
following formula:

MVD = Endotoxin Limit x Potency of Product
), Labeled Sensitivity

For example, the compendial limit for cyclophosphamide is 0.17 EU/mg. If a LAL
Reagent with A = 0.125 is used to test this product where the potency is 20 mg/mL,
the MVD equals 1:27.

MVD = 0.17 EU/mg x 20 mg/mL= 27.2
0.125 EU/mL

Under these conditions, cyclophosphamide may be diluted up to 1:27 in order to
resolve an inhibition that might be present.

LIMITATIONS

Samples may be tested by LAL methods provided that no inhibition or enhancement
conditions are present that can not be eliminated by an acceptable dilution (refer to
MVD calculation) or sample-pretreatment, such as buffering. If the LAL method
cannot be validated at a concentration within the maximum valid dilution, the LAL
test cannot be substituted for the USP Bacterial Endotoxins Test.®

The error of the gel-clot method is plus or minus two-fold dilution at the endpoint
of the assay.

BIBLIOGRAPHY
1. Bang, F.B. “A Bacterial Disease of Limulus Polyphemus,” Bull. Johns Hopkins Hosp., 98,
p.325 (1956). :

2. Cooper, J.F. and Harbert, J.C. “Endofoxin as a Cause of Aseptic Meningitis after
Radionuclide Cisternography.” J. Nucl. Med., 16, p.809 (1976).

3. Cooper, J.F, Levin. J., and Wagner, H.N. “Quantitative Comparison of In Vitro and In Vivo
Methods for the Detection of Endotoxin,” J. Lab. Clin. Med., 78, p.138 (1971).

4. Hochstein, H.D. The LAL test versus the rabbit pyrogen test for endotoxin detection:
Update ‘87. Pharm. Technol., 11(6), p.124 (1987).

5. Levin, J. and Bang, F.B,, “Clottable Protein in Limulus: Its Localization and Kinetics of Its
Coagulation by Endotoxin.” Thromb. Diath. Haemorrh., 19, p. 186 (1968).

6. McCullough, K.Z. Process control: In-process & raw material testing using LAL. Pharm.
Technol., 12(5) p.40 (1988).

7. Cooper, J.F. “Resolving LAL Test Interferences.” J. Parent. Sci. & Tech., 44:1, p.13 (1990).

8. Weary, M.E. “"Understanding and setting endotoxin limits.” J. Parent. Sci. & Tech., 44:1,
p. 16 (1990).

9. Bacterial endotoxins test <85>. In The U. 8. Pharmacopeia, 36th rev., United Book Press, Inc.,
Baltimore, MD.

10. Transfusion and Infusion Assemblies and Similar Medical Devices <161>. in The U. S.
Pharmacopeia, 36th rev., United Book Press, Inc., Baltimore, MD.

SIGNIFICANT TEXTS ON LAL TESTING

Bacterial Endotoxins:  Structure. Biomedical Significance. and Detection With the Limulus
Amebocyte Lysate Test. Editors: J.W. ten Cate, H.R. Buller, A. Sturk and J. Levin. Progress
in Clinical and Biological Research, Vol. 189, Alan R. Liss, Inc., NY, 1985.
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