>> POLYPHENYLENE SULFONE [PPSU]

QUADRANT®LSG PPSU QUADRANT

QUADRANT LSG PPSU stock shapes come in different colours which are all produced from genuine RADEL® R polyphenylene
sulfone resins. QUADRANT LSG PPSU offers a better impact strength and chemical resistance than QUADRANT LSG PEI natural and
QUADRANT LSG PSU natural and it also has superior hydrolysis resistance as measured by steam autoclaving cycles to failure.
QUADRANT LSG PPSU stock shapes have also been successfully type tested in order to check their compliance with both United
States Pharmacopeia (USP) and ISO 10993-1 guideline requirements for Biocompatibility Testing of Materials, and they come with full
traceability from resin to stock shape. These features, added to an excellent sterilizability by means of steam, dry heat, ethylene oxide,
plasma and gamma irradiation, make QUADRANT LSG PPSU coloured stock shapes very suitable for ‘applications in the medical,
pharmaceutical and biotechnology markets.

Physical properties (indicative values )

Legend: =
Colours - - natural (ivory), (1) _According to-method 1 0f1S0-62-and done on discs
black, blue, green, & 50 x 3 mm. e
yellow, grey, (2)  The figures given for these properties are for the
brown, rust, red most part derived/from raw-material supplier data and
Density ISO 1183-1 glom? 1290 . other publications,
Water absorption: .} () Only for shorttime ‘exposure (a few hours) in
- after 24 / 96h immersion in water of 23 °C (1) ISO 62 mg 25/54 " “~-./applications where-no jor only a very low load is
ISO 62 % 0.30/0.65 applied'to the material.
- at saturation in air of 23 °C / 50 % RH - % 050 (4)  Temperature resistance over a period of min. 20,000
- at saturation in water of 23 °C - % 110 hours:- After-this period of time, there is a decrease in

tensile strength — measured at 23 °C — of about 50%
_as cornpared with the original value.

Glass transition temperature (DSC, 20 °C/min) ISO 11357-1/-2 °C 220 /7The temperature value given here is thus based on
Thermal conductivity at 23 °C - Wi(K.m) 0:30 |.\._the thermal-oxidative degradation which takes place
Coefficient of linear thermal expansion: — } 3 and causes a reduction in properties. Note, however,
- average value between 23 and 100 °C - ~mi(m:K) 55.10° /" that the maximum allowable service temperature
- average value between 23 and 150 °C - m/(m.K) 55107 depends in many cases essentially on the duration
- average value above 150 °C - m/(m.K)| 65.10° = " and the magnitude of the mechanical stresses to
Temperature of deflection under load: s which the material is subjected.
- method A: 1.8 MPa ISO 75-1/-2 °C 205 (5) Impact strength decreasing with decreasing
Max. allowable service temperature in air: . temperature, the minimum allowable service
- for short periods (3) T °C 210 - temperature is practically mainly determined by the
- continuously: for min. 20,000 h (4) T °C . 180 extent to which the material is subjected to impact.
Min. service temperature (5) - - °C/ [ . -50 The value given here is based on unfavourable
Flammability (6): : \ ] impact conditions and may consequently not be
- “Oxygen index” : 1SO 4589-1/-2 % o 38 considered as being the absolute practical limit.
- according to UL 94 (1.5 / 3 mm thickness) - s -0/ V-0 (6)  These estimated ratings — derived from raw material

supplier data and other publications - are not
) S intended to reflect hazards presented by the
1SO 5274/-2> MPa 80 materials under actual fire conditions. There is no ‘UL

Tension test (8):

- tensile stress at yield (9) ) . s

- tensile strength (9) P ISO 527-1/-2- ' MPa 80 ;‘fckN:,ggg’s available for QUADRANT LSG PPSU

- tensile strain at yield (9) /o 1ISO527-1/-2. % 7.5 ) ’ . .

. h { 7)  The figures given for the mechanical properties are

- tensile strain at break (9) | - 150 627-4-2 % > 50 0 averagge valﬂes of tests run on tegt Zpeoimens

- tensile modulus of elasticity (10) | 1ISO 527:1/-2 MPa 2,400 machined out of rod @ 50 mm. Except for the
Compression test (11): N ’ S , . :

- compressive stress at 1./ 2./ 5 % nominal strain (10) ISO 604 MPa  20/39/80 Riﬁ”e;s frs;: ‘;?d‘eﬁétﬁ’::r']mecgitf“; n‘gegl}z‘igg
Charpy impact strength — unnotched (12) ___1S0-179-1/1eU kd/m? no break diameter, with their length in longitudinal direction
Charpy impact strength — notched 1SO179-1/1eA kd/m? 11 (parallel to the extrusion direction).

Ball indentation hardness (13) 1ISO 2039-1 N/mm? 95 (8)  Testspecimens: Type 1B

Rockwell hardness (13) ~ 1SO 2039-2 - M 90 (9)  Test speed: 50 mm/min [chosen acc. to ISO 10350-1

as a function of the ductile behaviour of the material

Electric strength (14) Ly IEC 60243-1  kV/mm 26 " (Ttoutgh or Z(It1tle)]- .

Volume resistivity IEC 60093 Ohm.cm > 10" 211; Tzztzﬁzg - n':,”;y'}i‘:;ersmm -

Surface resistivity i IEC 60093 Ohm >10" (12)  Pendulum used: 4 J

Relative permittivity ¢,: - at 100 Hz | IEC 60250 - 3.4 (13) Measured on 10 mm thick disks @ 50 mm, mid

-at 1 MHz ! IEC 60250 - 3.5 between center and outside diameter.

Dielectric dissipation factor tan &: - at 100 Hz IEC 60250 - 0.001 (14)  Electrode configuration: 25 / 75 mm coaxial cylinders
- at 1/MHz IEC 60250 - 0.005 ; in transformer oil according to IEC 60296 ; 1 mm

Comparative tracking index (CTI)  // IEC 60112 - <100 thick test specimens. Please note that the electric

Note: 1 glom® = 1,000 kg/m® ; 1 MPa/= 1 N/mm#; 1 KV/mm = 1 MV/m strength of QUADRANT LSG PPSU black can be

considerably lower than the figure listed in the table
which refers to natural coloured material.

1. All QUADRANT LSG PPSU grades : ISO 10993-5 (cytotoxicity) ; USP-Physicochemical Tests for L]
Plastics

2. QUADRANT LSG PPSU natural : as mentioned under 1. + ISO 10993-10 (intra-cutaneous
reactivity) ; ISO 10993-11 (acute systemic toxicity)

3. QUADRANT LSG PPSU black : as mentioned under 1. + USP Class VI, ISO 10993-4
(hemocompatibility), ISO 10993-10 (intra-cutaneous reactivity & sensitization) and 1ISO 10993-11
(acute systemic toxicity)

This table is a valuable help in the choice of a
material. The data listed here fall within the normal
range of product properties. However, they are not
guaranteed and they should not be used to
establish material specification limits nor used
alone as the basis of design.

Quadrant's Life Science Grades should not be used for applications involving medical devices that are intended to remain
implanted in the human body continuously for a period exceeding 24 hours (30 days*), or are intended to remain in contact
with internal human tissue or bodily fluids for more than 24 hours (30 days*). They should not be used either for the
manufacture of critical components of medical devices that are essential to the continuation of human life.

*: 30 days’ applies to KETRON® PEEK-CLASSIX™ LSG white only.

Copyright © 2010 The Quadrant group of companies. All rights reserved. — Date of issue / revision: November 15, 2010

www.quadrantplastics.com

Quadrant Engineering Plastic Products global leader in engineering plastics for machining @
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RADEL® is & ’registered tradefhé’rk of Solvay A&\'r“qri\éed Polymers
KETRON®is a registered tradema(k of the Quadrant Group
PEEK-CLASSIX™ is a trademark of Invibio Ltd.

- Issue date: November 15, 2010

|
‘ —

Th\i\s~d\ata sheet and any data and;sg'pecifi}cétions presented on our website shall provide promotional and general information about the
Enginéérjng Plastic Products (thel,":.w"Products") manufactured and offered by Quadrant Engineering Plastic Products ("Quadrant") and
shall servé“a§ a preliminary gui é'.:AII data and descriptions relating to the Products are of an indicative nature only. Neither this
brochure nor éhy\ data and sp__ée’h‘ications presented on our website shall create or be implied to create any legal or contractual
obligation. ,

Any illustration of the bos;ifile fields of application of the Products shall merely demonstrate the potential of these Products, but any
such description does not constitute any kind of covenant whatsoever. Irrespective of any tests that Quadrant may have carried out with
respect to any Product, Quadrant does not possess expertise in evaluating the suitability of its materials or Products for use in specific
applications or products manufactured or offered by the customer respectively. The choice of the most suitable plastics material
depends on available chemical resistance data and practical experience, but often preliminary testing of the finished plastics part under
actual service conditions (right chemical, concentration, temperature and contact time, as well as other conditions) is required to assess
its final suitability for the given application. It thus remains the customer's sole responsibility to test and assess the suitability and
compatibility of Quadrant's Products for its intended applications, processes and uses, and to choose those Products which according to
its assessment meet the requirements applicable to the specific use of the finished product. The customer undertakes all liability in
respect of the application, processing or use of the aforementioned information or product, or any consequence thereof, and shall verify
its quality and other properties.

Copyright © 2010 The Quadrant group of companies. All rights reserved.

Quadrant Engineering Plastic Products global leader in engineering plastics for machining
www.quadrantplastics.com
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