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DuPont” Liveo™ Pharma 80 Tubing and DuPont™
Liveo™ Overmolded Assemblies for high-pressure
biopharma processing applications

Introduction

Liveo™ Pharma Overmolded Assemblies are produced according to customer-specified design and
requirements using platinum-cured tubing of the highest purity (Liveo™ Pharma Tubing) and Liveo™
Biomedical Grade Liquid Silicone Rubber (LSR). These overmolded assemblies (OMAs) are designed
to improve process efficiency and changeover while reducing the risk of contamination and leaks,
therefore preserving the integrity of the critical fluid, drug solution or product.

The Liveo™ Pharma Tubing product range is made from tear-resistant high-consistency

silicone rubber and is available in 50, 65 and 80 Shore A durometers to meet broad processing
requirements. While customers tend to select braided tubing when it comes to high-pressure
processes, the 80 Shore A durometer tubing offered by DuPont presents high resistance to kinking
and pressure that is worth considering.

The burst strength of Liveo™ Pharma Tubing was tested for all durometers

to help customers select the best tubing based on pressure resistance.

Similarly, overmolded assemblies of various configurations involving A
Liveo™ Pharma 80 Tubing were tested for burst strength to evaluate
their suitability for high-pressure processes.

Burst resistance values in this
document are provided as a typical
performance characteristic only
and are not intended to be

used in preparing product
specifications.
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DuPont™ Liveo™ materials tested

Liveo™ Pharma 80 Tubing of various internal diameter (1.D.) and outside diameter (0.D.) sizes - " x 2", %" x %", 4" X
%" %" x 1", and %" x 1%" - were used with overmolded connections made of Liveo™ Biomedical Grade LSR of various
configurations to evaluate burst resistance in high-pressure applications:

Tri-clamp
Cross (per ASME/BPE) Tee Wye
%" (mini) or 1%2" sanitary flange
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Test methods and experimental setup

DuPont does not complete these tests for batch release, and the data presented are provided as typical performance
characteristics and are not intended to be used in preparing product specifications.

DuPont" Liveo™ Pharma Tubing burst strength

Burst strength testing on the aforementioned most-

common sizes of untreated Liveo™ Pharma Tubing were

measured based on ASTM D380-94 (Standard Test
Methods for Rubber Hose) and 1SO 1402 (Rubber and

Plastic Hoses and Hose Assemblies-Hydrostatic Testing).

DuPont™Liveo™ Pharma Overmolded Assembly
burst measurement

Using the same procedure used to test the Liveo™
Pharma Tubing, the assemblies were secured between
two and sometimes three barbed fittings in the

A sample of cut tubing (18" to 24" in length) was secured
between barbed fittings in a closed polycarbonate

chamber. A digital gauge located in-line and just before

the outlet valve captured maximum pressure readings.
The test subject was filled with lab water void of air
bubble entrapment. Water flow was blocked off at

one end of the tubing by closing the outlet valve, and
pressure was increased in a uniform rate via a hydrostatic
pump until failure occurred. The gauge recorded the
maximum pressure encountered.

polycarbonate burst chamber.

Burst results of Liveo™ Pharma 80 Tubing and Liveo™ Pharma Overmolded Assemblies

Size .
dimensions Burst pressure, psi (bar)
Overmolded | Overmolded | Overmolded OuEiolded e e
Liveo™ —_— — A flange assembly | flange assembly
iveo” Pharma Liveo Liveo Liveo tee assembly | cross assembly | wye assembly with Liveo” with Liveo”
I.D."x 0.D." | Advanced Pump | Pharma 50 | Pharma 65 | Pharma 80 | with Liveo™ | with Liveo™ | with Liveo™ Ph 80 Ph 80
Tubing® Tubing® | Tubing” | Tubing® | Pharma80 | Pharma80 | Pharma 80 arma arma
=t 1 A Tubing® Tubing®
Tubing Tubing Tubing (mini, %" TC) (1%"TC)
"X %" 75(5.2) 85(5.9) 147 (10) 254 (17.5) 132 (9) 135(9.3) 137 (9.4) 156 (10.8) 203 (14)
" X" 50 (34) 59 (4) 12 (77) 192 (13.2) 110 (76) 94 (6.5) 131(9.0) 189 (13) 173 (11.9)
"X %" 37(2.5) 48(33) 90 (6.2) 147 (10.7) 96 (6.6) 94 (6.5) 123 (8.5) 137 (9.4) 140 (9.7)
%" x 1" 24.(16) 33(2.3) 63 (4.3) 107 (74) 79 (5.5) 82(5.7) 83(57) N/A 102 (7)
%" x 14" 41(2.8) 50 (34) 91(6.3) 154 (10.6) 74 (51) N/A N/A N/A 150 (10.3)

Burst strength test based on ASTM D380-94 Standard Test Methods for Rubber Hose (reapproved in 2012; American Society of Testing and Materials; W. Conshohocken,

PA 19428-2959) and ISO 1402 Rubber and Plastic hoses and hose assemblies-Hydrostatic testing.

OTubing burst pressure measured.
@OMA burst pressure measured at failure at the connection.

Note: Liveo™ Pharma 50 Tubing, Liveo™ Pharma 65 Tubing and Liveo™ Pharma Advanced Pump Tubing are included in the above table for reference.

N/A: Not yet available. Entries for overmolded assemblies listed as “Not yet available” can be obtained if customer process requires size category.
It is the responsibility of the end user to apply a safety factor for burst when using the above products in end use applications, as each end use material is unique.
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Summary and conclusions

DuPont™ Liveo™ Pharma Tubing is available in 50, 65 and 80 Shore A durometers to meet broad processing
requirements such as filtration, process intensification, continuous manufacturing and more. The results show the
product with the highest durometer (hardness), Liveo™ Pharma 80 Tubing, exhibits high burst strength and therefore
can be a cost-effective solution for transportation of critical fluids in biopharmaceutical processes where high
pressure is involved. As such, it is a suitable alternative to reinforced (braided) tubing for moderate to high pressures
or vacuum applications, depending on end-use system and pressure requirements.

Liveo™ Pharma Overmolded Assemblies produced with Liveo™ Pharma Tubing and Liveo™ Biomedical Grade LSR serve
high-purity fluid transfer applications in biopharmaceutical and pharmaceutical manufacturing processes and help
improve process efficiencies and flexibility, which also assists in reducing cross-contamination risk and cleaning costs.

High-pressure-resistant Liveo™ Pharma 80 Tubing was used to construct overmolded assemblies in tee, cross, wye
and tri-clamp designs, which were tested for burst strength. While, based on the results, it is expected that the
overmolded assemblies have a reduced overall pressure resistance when directly compared to the corresponding
Liveo™ Pharma 80 Tubing, the overall effectiveness will assist the customer in defining which range of pressure can
be used in their process when applying a safety factor to meet their unique material process requirements.

For more information about Liveo™ About DuPont™” Liveo™ Healthcare Solutions

Biopharmaceutical Processing Solutions N _
DuPont™ Liveo™ is a globally recognized leader

in technology for a broad range of innovations in
medical devices, biopharmaceutical processing and
pharmaceutical solutions. DuPont high-performance
materials help create safer healthcare environments and
protect the health of patients and healthcare providers
worldwide. We help enable smarter healthcare and
positive patient outcomes.

Visit liveo.dupont.com - or
scan the QR code at right to be
taken directly to our biopharma
processing portfolio web page.
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Smarter Healthcare.

T DuPont™ " )
0 learn more about DuPont Positive Patient Outcomes.

Liveo™ Healthcare Solutions,
visit liveo.dupont.com.

DuPont", the DuPont Oval Logo, and all trademarks and service marks denoted with ™, ** or ® are owned by affiliates of
DuPont de Nemours, Inc. unless otherwise noted.
© 2023 DuPont.

The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to be reliable
and falls within the normal range of properties. It is intended for use by persons having technical skill, at their own discretion
and risk. This data should not be used to establish specification limits nor used alone as the basis of design. Handling precaution
information is given with the understanding that those using it will satisfy themselves that their particular conditions of use
present no health or safety hazards. Since conditions of product use and disposal are outside our control, we make no warranties,
express or implied, and assume no liability in connection with any use of this information. As with any product, evaluation under
end use conditions prior to specification is essential. Nothing herein is to be taken as a license to operate or a recommendation
to infringe on patents.

Caution: Do not use DuPont materials in medical applications involving implantation in the human body or contact with internal
body fluids or tissues unless the material has been provided from DuPont under a written contract that is consistent with DuPont
policy regarding medical applications and expressly acknowledges the contemplated use. The customer is solely responsible to
determine whether DuPont products are suited for customer’s intended purpose or application and may contact DuPont technical
experts for more product details prior to sourcing products. DuPont disclaims liability for any incidental or consequential damages
resulting from customer’s use of DuPont products. For further information, please contact your DuPont representative. You may
also request a copy of DuPont POLICY Regarding Medical Applications H-50103-4 and DuPont CAUTION Regarding Medical
Applications H-50102-4.
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