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First in History

2003

rFC assay developed and brought to market

2004

rkFC assay to be fully supported on true
a client server endotoxin software
(WinKQCL® 3.0 Endotoxin Detection
Software)

2009

rFC assay to be included in U.S. FDA 510(k)
clearance for use with medical devices

(Securian® Tissue Reinforcement Matrix and
MTA® Protective Sheet)

2018

rFC assay to be used in a U.S. FDA approved
drug (Emgality®) (2018)

2021

rkFC assay to be fully automated by using
Lonza’s PyroTec® PRO System
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PyroGene® rFC Assay

The next source for endotoxin detection

The PyroGene® Recombinant Factor C (rFC) Assay is the
evolution of the traditional limulus amebocyte lysate (LAL)
test. Combining 21st century technology with the horse-
shoe crab’s endotoxin-sensitive Factor C protein, Lonza
developed an equivalent, reliable and sustainable endotoxin
detection method.

The PyroGene® rFC Assay is used by hundreds of
companies, in over 30 different countries, and across
many pharmaceutical industry segments.

Market segments

Basic Pharma / Clinical Diagnostic Industrial Vaccines Contract Diagnostic
research Small Research |Manufacturer Research | Testing Labs
Molecule Organizations
p° ' 5

)¢ ‘ : py @ @'
Biologics / Medical Federal Cell & Gene Contract Non-Profit Hospitals
Large Devices Government Therapy  Development
Molecule and

Manufacturing
Organizations
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PyroGene® rFC Enzymatic Cascade

The PyroGene® rFC contains a recombinant protein, Factor
C, derived from the horseshoe crab’s defensive enzyme clot-
ting cascade which is used in traditional bacterial endotoxin
tests. The recombinant Factor C (rFC) is manufactured in a
lab, rather than harvested from horseshoe crab blood used
in Limulus Amoebocyte Lysate (LAL) products, and is gener-
ated from the gene of Carcinoscorpius rotundicauda Factor
C, which is homologous to the Limulus polyphemus Factor
C gene. The PyroGene® rFC Assay works through a single
enzymatic step compared to the multiple step enzymatic
process necessary for LAL assays. The assay contains Factor
C, and none of the other factors found in the traditional LAL
cascade, so the PyroGene® Assay retains all the endotoxin
reactivity of LAL, but with greater lot-lot consistency than
traditional LAL. Recombinant Factor C is activated when it
binds to endotoxin, it then cleaves a synthetic substrate that
generates a fluorescent signal.

Benefits of the PyroGene® rFC Assay

e Sustainable resource - provides greater security of supply

e Endotoxin specific, recombinant technology eliminates
false-positive glucan reactions

e Statistically more robust (when compared to LAL
methods)

e High dynamic range of fluorescein provides better
resolution than conventional absorbance methods

e Automation-compatible with Lonza's PyroTec® PRO
System, providing significant time savings and error
reduction

PyroGene® rFC Assay Timeline

2003

LAL Recombinant
Endotoxin Factor C
FC FC Glucan Endotoxin
N ST
FB FB) (FG FG ch/_\F >
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Proclotting Clotting Fluorogenic Product
Enzyme Enzyme Substrate Fluorescence
Coagulogen Coagulin

Turbidimetric Turbidity

N

Chromogenic Chromogenic Product
Substrate Yellow Color

Figure 1: The traditional LAL clotting cascade can be triggered by endo-
toxin or glucans compared to the one-step rFC reaction, not triggered by
glucans.

QC Insider® Toolbox

e Support [ '
° Training QC INSIDER
° Library TOOLBOX

For more information about the PyroGene® rFC Assay
including training videos, white papers and on-demand
webinars, explore our QC Insider® Toolbox:
www.lonza.com/qcinsider.

2016

e PyroGene® Recombinant
Factor C Assay, a sus-
tainable alternative to
quantitative LAL-based
methods, is launched
and commercially
available.

PyroGene® rFC is not
derived from horseshoe
crab blood; it is not con-
sidered a biologic and
therefore, FDA licensure
is not required.

2004

Lonza’'s industry
leading WinKQCL® 3.0
Endotoxin Detection
Software is launched,
offering full support
for the PyroGene® rFC
Assay and the first true
client-server endotoxin
software.
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2009

e The FDA approved 510(K)
applications that incl
ed Lonza's PyroGene®
Assay as the final release
test.

Lonza launches
WinKQCL® 4.0 Software,
second generation
interactive trending,
Template Manager; user
interface translated into
6 languages.

2015

e Recombinant Factor C
is officially recognized
by the European Phar-
macopoeia (Ph. Eur.) as
an alternative endotox-
in detection method-
ology to the LAL and
Rabbit Pyrogen Tests
in the new draft of
Chapter 5110.*

e FEuropean Pharma-
copeia Chapter 5.1.10
officially is effective.




Global Customer Footprint

Customer Locations:

Australia China Germany Japan Saudi Arabia Thailand

Austria Croatia Hong Kong Luxembourg Singapore Turkey

Belarus Czech Republic Hungary Mexico South Korea United Kingdom
Belgium Denmark India Netherlands Spain United States of
Brazil Estonia Ireland Norway Switzerland America
Canada France [taly Poland Taiwan

Figure 2: The PyroGene® rFC Assay is used by hundreds of companies, in over 30 different countries.

2018

e The U.S. Food and
Drug Administration
approves the first drug
using a recombinant
method for endo-
toxin testing instead
of traditional LAL-
based methods for a
monoclonal antibody
drug treatment for the
prevention of migraines
in adults.

e The European Phar-

macopeia releases

a draft of their new
compendial Chapter
2.6.32 dedicated to the
recombinant Factor C
method.

2019

Recombinant Factor

C (rFC) is listed and
described as a new
compendia method
for bacterial endotoxin
testing in the Chinese
Pharmacopeia, follow-
ing the EP, JP, and FDA.
The 4th version of the
Chinese Pharmacopeia
will be effective in
2020.

2020

e The European Pharma-
copeia’s draft of their
new compendial Chapter
2.6.32 dedicated to the
recombinant Factor C
method is approved.

PyroGene® became the
first rFC assay to be
automation-compatible,
using Lonza's PyroTec®
PRO System.

*The rFC assay will still be
considered an “Alternative
Test”, subject to the validation
requirements of USP <1225>
or ICH Q2B. Regulatory
authorities will accept the test
results of the recombinant
Factor C assay, but a validation
study must be performed

for each product that will be
tested using this method.
(Validation studies are used to
compare the alternative and
compendial method, and verify
the equivalence between the
two methods of the assay.
Post-validation, it is necessary
to follow up with the appro-
priate regulatory filing for the
drug product or device.)

PyroGene® Recombinant Factor C Assay | 5




." .;"-"1‘_"“‘-’"‘

fume. 5 m| i
PyroGene™ D Date 28 AUG 207
fC Enzyme Solution ., s
FartNo Rso-658 Voure N
U WNo uLoroarvkr  E9
: oo | LONZO
wk?”-mu o
o1 Endotaxin Detection Ut
Lonas eyd e ~—
ulkervine, up s

M01-899. 7025, www lonza £0= -
= -
— Al

-1 f..ﬁ.r

6 | PyroGene® Recombinant Factor C Assay

Automated QC

The PyroTec® PRO Automated Solution combined with the
PyroWave® XM Reader option expands the range of endo-
toxin testing types available on the platform to include the
PyroGene® rFC Assay. The addition of the PyroWave® XM
Fluorescent Reader complements the existing absorbance
readers used in traditional LAL-based assays. Full integration
with the WinKQCL® Endotoxin Detection and Analysis Soft-
ware enables automated testing that meets data integrity
requirements.

With precise and efficient endotoxin testing for the deliv-
ery of safe parenteral medicines and medical devices, and
growing pressure to reduce costs and increase productivity,
growing numbers of laboratories are realizing the benefits
of automated testing systems. Thanks to the latest advanc-
es in robotics and integrated software, new automated
endotoxin testing platforms are enhancing the accuracy,
speed and efficiency of these important workflows.

Significant time savings can be achieved using Lonza’s PyroTec® PRO
Automated Robotic Solution.

Regulatory Status and Validation

While still considered an alternative method by the USP,
rFC was designated a compendial method by the European
Pharmacopoeia in 2021. For use on products destined be-
yond the EU, the rFC method must be validated as an alter-
native method according to the requirements of USP<1225>
(ICH Q2b).

For more information and regulatory status updates visit:
www.lonza.com/pyrogene.

As shown in the schematic below, one validation can be ac-
complished in as little as 5 days assuming that the product
has been previously validated with a quantitative LAL meth-
od. The validation scheme is identical to that which would
be needed for any LAL-based method with the addition of
one step, “Validation of Alternative Method.”


https://bioscience.lonza.com/lonza_bs/US/en/endotoxin-automation
https://bioscience.lonza.com/lonza_bs/US/en/search/?text=pyrowave

Product Validation of PyroGene® rFC Assay at a Glance

2 days 0.5 days >0.5 days (min.) >1.5 days (min.) 0.5 days

Initial Inhibition/ Validation of
Preparation n't'ef . . enhancement 1Gatio Product validation
qualification testing alternative method

e IOP/Q e Not necessary if e Only for rFC e Tests with both cur- e 3 production lots
o Sensitivity assay for previously qualified o Time depending on rent and rFC method

rFC reagent lots are used extent of testing re- e Good planning can
o Initial qualification quired to find a suitable save time

of current and rFC dilution/pre-treatment

method and analyst

*We offer a full Validation Protocol that can be followed for your convenience.
For further information, please submit your Validation Protocol Request or contact our Scientific Support Team.

Ordering Information

PyroGene® 0.005to 5 192 test kit 2 x 96 tests / vial rFC enzyme solution 50-658U
Recombinant Factor C Assay 2 x 6 mL vial fluorogenic substrate

2 x5 mL vial rFC assay buffer

2 x 10 ng / vial endotoxin

2 x 30 mL vial LAL Reagent Water

PyroGene® 0.005to 5 2880 test kit 30 x 96 tests / vial rFC enzyme solution 50-658NV
Recombinant Factor C Assay 30 x 6 mL vial fluorogenic substrate

30 x 5 mL vial rFC assay buffer

10 x 10 ng / vial endotoxin

Nebula® Multimode Reader Absorbance / Fluorescence reader 25-375S
PyroWave® XM Fluorescence reader 25-345S
Fluorescence Reader
Pyrogen-free Dilution Tubes Without caps, 30 / foil pack
13 x 100 mm
LAL Reagent Grade 96-well microplates 50/ case
Multi-well Plates
WinKQCL® 6 Software Package Endotoxin Detection and Software package 25-611

Analysis Software

* Custom product which requires 6-week lead time for ordering.
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Contact Us

North America

Customer Service: +1800 638 8174 (toll free)
Fax: +1301845 8338
order.us@lonza.com

Scientific Support: +1800 5210390 (toll free)
scientific.support@lonza.com

Europe

Customer Service: +32 87 32161
order.europe@Ilonza.com

Scientific Support: +32 87 32161
scientific.support.eu@lonza.com

International

Contact your local Lonza distributor
Customer Service:  +1301898 7025
scientific.support@lonza.com

International offices

Australia +611300 657 508

Belgium +32 87 321611

Brazil +55 112069 8800

China +86 216305 8866

France 0800 9119 81 (toll free)
Germany 0800 182 52 87 (toll free)
India +91124 6052941

Japan +813 6264 0660
Luxemburg +32 87 321611

Singapore +65 65214379

The Netherlands 0800 022 4525 (toll free)
United Kingdom 0808 234 97 88 (toll free)

Lonza Walkersville, Inc. — Walkersville, MD 21793

For In Vitro Use Only. Not intended to detect endotoxemia in man or animals, or for
use in clinical diagnosis, patient management, or for the qualification of blood or
blood products.

All trademarks belong to Lonza, registered in USA, EU or CH or to third party own-
ers and used only for informational purposes. The information contained herein is
believed to be correct and corresponds to the latest state of scientific and tech-
nical knowledge. However, no warranty is made, either expressed or implied, re-
garding its accuracy or the results to be obtained from the use of such information
and no warranty is expressed or implied concerning the use of these products.
The buyer assumes all risks of use and/or handling. Any user must make his own
determination and satisfy himself that the products supplied by Lonza Group Ltd
or its affiliates and the information and recommendations given by Lonza Group
Ltd or its affiliates are (i) suitable for intended process or purpose, (ii) in compli-
ance with environmental, health and safety regulations, and (iii) will not infringe any
third party’s intellectual property rights. The user bears the sole responsibility for
determining the existence of any such third party rights, as well as obtaining any
necessary licenses. For more details: www.lonza.com/legal.

©2022 Lonza. All right reserved. RT-BROO9 08/22
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