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Exacting purity

Advancing single-use solutions for
end-to-end purity, reliability and security.



DuPont provides materials and services for the entire pharmaceutical and
biopharmaceutical supply chain. Produced from a vertically integrated supply
chain, our silicone tubing, molded assemblies and biopharmaceutical fluids are
thoroughly tested, fully traceable and comprehensively documented, therefore
reducing the risk of contamination.

Purity of silicones

Silicones bring a long history of safety and purity, due to their biocompatibility in healthcare applications documented with extensive
testing in addition to their low levels of extractables and particulates.

Purity: The silicone elastomers used to make silicone Bio compatibility: Silicones are inherently

tubing are composed of a silicone base (polydimethyl biocompatible and inert, therefore they have no

siloxane polymers and reinforcing filler), a silicone adverse effect on human health, they are not sensitizing,
cross-linker, an inhibitor and a catalyst (at very low not pyrogenic, not genotoxic, not cytotoxic, not hemolytic
level). Consequently, silicone elastomers possess low and exceed USP «88> Class VI tests.

and predictable extractables profile which prevent
contamination of the drug during its manufacturing
process. In contrast, plasticizers and other additives are
often added to thermoplastic tubing formulations.

Silicone elastomers cure irreversibly (thermoset polymers) and are stable at high temperature, which makes them suitable for a wide
range of applications and conditions from upstream to downstream process.

e 0 Tubing and overmolded assemblies represent the largest surface
ExaCtl ng Purlty area in direct contact with drug substances and products during
the drug manufacturing process. Consequently, tubing needs
DuPont assists the biopharma industry risk-based analysis to meet strict regulatory and quality requirements. The quality
with a tight quality supply chain and manufacturing oversight of tubing is contingent upon the entire manufacturing process
and provides relevant testing packages on our tubing and including polymer synthesis, elastomer compounding and tubing
overmolded assemblies. extrusion.
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Manufacturing Expertise and Capabilities

Vertical integration: DuPont offers the most complete vertical integration for tubing with privileged supply relationship and
assures quality control on its finished products and upstream intermediates. This ensures traceability at every step of the
manufacturing process and an exceptional change control process.

Healthcare Industries Materials Site (HIMS) is an FDA-registered site dedicated to healthcare solutions, utilizing principles of
Good Manufacturing Practices for both Active Pharmaceutical Ingredients and elastomers used in the extrusion of tubing.

The site operates in accordance with a robust quality management system, such as the ISO-9001 Quality Management

System global standard.

The site enforces strict contamination control. It uses production equipment solely dedicated to healthcare products in a strictly
controlled and monitored clean manufacturing environment. The tubing extrusion floor will be classified as 1SO 7 manufacturing

environment.

Cutting Edge Tests for Process Contact Materials (PCM)

With the rising adoption of single-use components and systems, end-users increasingly rely on their suppliers to generate data on their

supplied components.

DuPont is committed to help its customers mitigate risk during
the validation of single-use components by generating more
data to substantiate the performance, quality and purity of its
product solutions.

DuPont has developed its own set of comprehensive
testing protocols and aligned to industry standards to
ensure its solutions meet the highest reliability. Our latest
testing package includes:

Endotoxins: all Dow Corning™ Pharma Tubing is tested
according to USP<«85> and passes stringent acceptance
criteria of <0125 EU/ml

Particulates: the particulate count for the Dow Corning”
Pharma Tubing products are well below the USP «788>
criteria for Microscopic Particle Count Test

Bioburden: further to test following 1SO 11737-1
(Sterilization of medical devices, microbiological

methods - Part 1: Determination of a population of micro-
organisms on products), no bioburden of any kind (aerobic
bacteria, yeast, mold and/or spores) was detected in any
of the Dow Corning” Pharma Tubing products

Extractables: extractables testing information is important
for the implementation of the single-use components and
systems and for risk assessment of the potential impact
on drug substances and drug products. The extractables
testing packages between suppliers are not consistent
and incomplete. For this reason, the BioPhorum
Operations Group (BPOG) developed a standardized
protocol for generating extractables data that would
meet the end-users’ requirements and simplify/reduce
the implementation time. To meet the end users’
requirements in accessing reliable and consistent data for
faster implementation of the tubing component, DuPont
has conducted a comprehensive BPOG study.

Learn more about the three

tests in our white paper:

Particulates, Endotoxins and Bioburden Characterization
of Silicone Tubing for Biopharmaceutical Applications by
Lise Tan-Sien-Hee, and Csilla Kollar, Technical Service &
Development for DuPont.
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To learn more about DuPont’s
healthcare solutions visit:
www.dupont.com/healthcare.html

For country-level information, visit:
www.dupont.com/corporate-functions/
our-company/global-locations.html

Call us at these regional locations:

North America Asia Pacific
+1833-3-DUPONT +400 885 1888
(833-338-7668) +86 213862-2888
EMEA Latin America
+800-3876-6838 +52 55 5722 1150
+001 571209 2351 +01800 849 7514

CAUTION: DO NOT USE DUPONT MATERIALS IN MEDICAL APPLICATIONS INVOLVING PERMANENT IMPLANTATION IN THE HUMAN BODY OR
PERMANENT CONTACT WITH INTERNAL BODILY FLUIDS OR TISSUES. DO NOT USE DUPONT MATERIALS IN MEDICAL APPLICATIONS INVOLVING
BRIEF OR TEMPORARY IMPLANTATION IN THE HUMAN BODY OR PERMANENT CONTACT WITH INTERNAL BODILY FLUIDS OR TISSUES UNLESS THE
MATERIAL HAS BEEN PROVIDED DIRECTLY BY DUPONT UNDER A CONTRACT THAT EXPRESSLY ACKNOWLEDGES THE CONTEMPLATED USE.

The information, suggestions and data contained herein are intended only as an informational guide to assist you in making preliminary selections of materials and
are not intended to be all-inclusive or final. Because DuPont cannot anticipate or control the many different conditions under which this information, data, suggestions
or materials may be used, DuPont does not guarantee the applicability or the accuracy of this information or the suitability of the information, data, suggestions, or
materials in any given situation. The information, data, or suggestions are not intended to substitute for any testing you may need to conduct to determine for yourself
the suitability of a particular material for a particular purpose. DuPont makes no guarantee of results and assumes no obligation or liability whatsoever in connection
with this information. Such information, data or suggestions are to be used and relied upon at user’s own discretion and risk. DuPont makes no warranties, express
or implied, and disclaims any and all direct and indirect liability for damages or losses resulting from or relating to the use of any information, suggestion, data,

or materials described herein. Statements concerning the use of the products or formulations described herein are not to be construed as recommending the
infringement of any patent, copyright, designs or other intellectual property and no liability for infringement arising out of such use is assumed by DuPont. None of this
information is to be considered as a license to operate under, or recommendation to infringe, any patents.

DuPont reserves the right not to sell Special Control and Premium Control products for selected applications.

Although these products are tested against certain USP Class VI and ISO 10993 standards, DuPont makes no representation or warranty of suitability of its products
for particular healthcare or medical applications or any other representations or warranties based on such testing.

The information set forth herein is fumished free of charge and is based on technical data that DuPont believes to be reliable. It is intended for use by persons having
technical skill at their own discretion and risk. DuPont makes no warranties, express or implied, and assumes no liability in connection with any use of this information.

DuPont™, the DuPont Oval Logo, and all products, unless otherwise noted, denoted with ™, " or ® are trademarks, service marks or registered trademarks of
affiliates of DuPont de Nemours, Inc.
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