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National foreword

This Part of BS 3631 has baen prepared under the direction
of the Health Care Standards Committee and is Identical
with 1SO 6834/1-1986 ‘Implants for surgery — Ultra-high
molecular welght polyethylene — Part 1 : Powdar form’,
published by the International Organization for Standard-
Ization (1S0),

Attentlon s drawn to BS 3631 : Part 21 : 1986, which
specifies requiroments for ultra-high molecular mass poly-
ethylene in moulded form, The Tachnical Committee
rasponsible for this British Standard recommends that,

in addlitlon to the Information specified in clause 10,
each package should be marked with the date of manu-
facture {month and year)*,

The Parts of BS 3631 currently published are as follows.

Part 1 Specification for basic requirements: finish,
marking and packaging

Part 2 Specification for materials for metal surgical
implants

Part 3  Specification for forged components made
of wrought stalnless steel, wrought titanium
and wrought titanium alloy

Pert 4 Specification for castings made of cobalt-
chromlum-molybdenum alloy

Part 6 Specification for surglcal bone screws of 4 mm,
3.6 mm and 3 mm nominal sizes, countersunk
surfaces on bone plates, twist drills, taps and
screwdrivers

Part 6 Specification for skeletal pins and wiras

Part 7  Specification for acrylic bone cement

Part8 Speclfication for ceramic materlals based on
alumina

Part 9 Speclificatlon for general requirements for

orthopaedic joint replacements

Page

Annexes
A. Method for determining the flow value of

UHMWPE moulding material 4
8. Method for determining the relative solution

viscosity of UHMWPE moulding material 10
Table
Maximum ash and trace elements permitted in
UHMWPE moulding powders for surgical implants 3
Figures
1. Specimen 6
2, Schematic diagram of the apparatus for

determining the flow value 7
3. Specimen holder 8
4, Typical temporal curve of the elongation

(schematic diagram) 9

Part 10 Specification for classification, designation of
dimensions and general requirements for partial
and total hip joint replacements

Specification for staples for use in orthopaedic
surgery

Classification and designatiun of dimensions
for knee joint prostheses

Specification for bearing s ~faces of hip joint
prostheses

Specification for medultary pins {Rush type)
and introducer/extractors

Specification for devices for the tixation of the
ends of the femur in aduits

Specification for surgical implants made of
heat-vulcanized silicone elastomer
Recommendations for the care and handling

of orthopaedic surgical implants

Specification for surgical bone screws having
asymmetrical thread and spherical under-
surfaces

Part 19 Specification for the dimensions of intra-
medullary nails of ciover leaf or V-shaped cross
section made of stainless steel or cobalt.
chromium-tungsten-nicke! alloy and extraction
hooks

Specification for ultra-high molecular mass
polyethylene in moul-iad form

Further Parts are in preparation,
Other British Standards on subjects related to orthopaedic

surgical Implants are BS 3607, BS 4106, BS 6324, DD 87
and DD 91,

Part 11
Part 12
Part 13
Part 14
Part 16
Part 18
Part 17

Part 18

Part 21

*Marking BS 3631 : Part 20 : 1986 on or in relation to a product is a claim by the manufscturer that the product has been manufactured

to the raquirements of the standerd, The accuracy of such a claim is therefore solely the manutacturer's responsibility. Enquirias as to the

«nilability of third party certification to support such claims should ba addressed to the appropriate certifisation body . /#~
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Terminology and conventions, The text of the international
standard has been approved as suitable for publication as a
British Standard without deviation, Some terminology and
cartain conventions are not identical with those used in
British Standards; attention is drawn especially to the
following,

The comma has been used as 8 decimal marker, In British
Standards it is current practice to use a full point on the
baseline as the decimal marker,

Wherever the words ‘this part of 1SO 6834 appear, referring
to this standard, they shouid be read as ‘this Part of
BS 3631,

* Avsilable from the American Society for Testing and Materials, 1916 Race Street, Philsdelphia, Pa 1910, USA. .~

BS 3631 : Part 20 : 1986

Cross-references
fnternational standard

I1SO 3856/6-1984

Corresponding British Standard

B8S 3900 Methods of test for paints
Part 811 : 1886 Determination of
the total chromium content of the
liquid matter

(Identical) )

The Technical Committee has raviewed the provisions of
1SO 3461/1, ASTM D 1601" and ASTM F 648", to which
reference is made in the text, and has decided that they arc
acceptable for use in conjunction with this Part of BS 3631.
Compliance with a Britlsh Standard does not of Itself
confer immunity from legal obligations.
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British Standard

Surgical implants

Part 20, Specification for ultra-high molecular mass polyethylene in powder form

1 Scope and fleld of application

This part of 1SO 6834 specifies the requirements and cor-
rasponding test methods for moulding material in powder form
made from ultra-high molecular weight polyethylene
(UHMWPE] for use In the manufacture of surgical implants.

It does not apply to finished products.

2 References

ISO 3856/6, Paints and varnishes — Determination of
“soluble’ metal content — Part 5. Determination of hexa-
valent chromium conten! of the pigment and extender portion
of the paint — Diphenylcarbazide spectrophotometric method.

ISO 3461/1, Plastics — Determination of ash — Part 1:
General methods.

ASTM D 1601, Standard test method for dilute solution vis-
cosity of athylene polymers. !

ASTM F 648, Standard specification for ultra-high-molecular-
woight polyethylene powder and fabricated form for surgical
implants, 1)

3 Daefinitions

For the purpose of this part of 1ISO 6834, the following defini-
tions apply.

3.1 flow value {160/10) : The tenslile stress in newtons per
square millimetre necessary to elongate tha length of the web
of the spacimen in a sultable medium {for example glycerin) at
150 °C by 600 % In 10 min when the test Is in accordance with
annex A. This flow value Is designated "'F (160/10)",

3.2 tenslle stress (g) : The quotient of the force2! applied by
the added weight, decreased by the buoyancy, and the origina:
cross-sectional area of the web of the spacimen.

NOTE — The very small mass of the lower clamp shoe is neglected

4 Classification

The material shall be classified as Type A or Type B in accord
ance with the limits of contamination as given in 7.1.

6 Manufacturing requirements

The material shall consist of homopolymer prepared by the
polymerization of pure ethylene using sittver the Ziegler process
or the Philips process.

The powdered material supplied for each order shall be iden
tified by batch or lot numbers,

NOTE - "Batch" ar "'lot" refars to tho muturia! for which tosting b
been carriad out and for which discrete records are kept.

6 Flow properties

For both Type A and Type B material, eithar the flow value
F (150/10) determined in accordance with 8.1 and annex A,
shall be not less than 0,2 N/mmz2, or the relative solution
viscosity determined in accordance with 8.2 and annex B shall
be not less than 1,95,

NOTE —~ Compliance with either of the above test requirements in
dicates satisfactory polymer molecular weight.

' These references will be replaced by refersnces to appropriate International Standards when the latter become available.

Calculated by multiplying the mass by the acceleration of free fall equal to 9.81 m’s2 Ve

Full document details: BS 3531-20:1986
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/ Limits of contamination

7.1 Ash and trace elements

Ihe amount of ash, titanium, aluminium, calcium, chlorine,
hromium and zirconium shall not exceed the respective
‘naximum quantities specified in the table,

Table — Maximum ash and trace elements permitted in
UHMWPE moulding powders for surgical implants

Maximum quantity
Contaminant permitied Tast method accord-
mg/kg (ppm} Ing to sub.clause
Type A Ty-pe B
Ash 150 300 8.3
Titanium 20 150 8.4
Aluminium 40 60 8.4
Calcium 50 100 8.4
Chlarine 20 0 8.4
Chvomium <1 <1 8.4
Zirconium <1 <1 8.4

1.2 Particulate matter
When the material is tested in accordance with 8.5, there shall

be not more than 10 particles of contaminant found per 300 g
-l moulding material.

8 Methods of test

8.1 Flow value

The flow value F {150/10) shall be determined in accordance
with annex A,

#.2 Relative solution viscosity
fhe ralative solution viscosity shall be determined in ac-

«ordance with annex B using a 0,05 % solution of the material
in docalin at 135 °C.

8.3 Ash content
The ash centent shall be determined in accordance with

150 34561/1 performing duplicate tests on each of two test
specimens,

8.4 Trace elements

The amount of chromium shall be determined in accordance
with 180 3856/6. The amounts of the other trace elements

Full document details: BS 3531-20:1986
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listead in the table shall be determined in accordance with
ASTM F 648.

8.6 Particulate matter

Mix four test portions of 76 g of the moulding material, each
with 400 ml of propan-2-ol, in four 1 000 m! conical flasks
Shake each flask until the powder is thoroughly dispersed. Five
minutes after cessation of shaking, examine the flasks with nor
mal or corrected vision and count the number of particles that
settle to the bottom of each flask.

9 Test certificate

The supplier shall furnish with each delivery a test certificate
signed by a duly authorized representative of the supplier
stating conformance with the requirements of this Internationai
Standard. In this certificate the results of the tests conducted

“shall be stated. The test certificate shall include the following

informaotion :
al purchase order number;
Stendard

b) the number of this International

(ISO 6834/1);
c) batch or iot number;

d} test values according to the approptiate clauses of this
International Standard;

e) statement of powder type, i.e. Type A or Type B;

f) datels) of test.

10 Labelling

Each package of moulding material shall be clearly marked with
the following information :

a} manufacturer's name or trademark;

b} description of contents, i.e. UHMWPE moulding
powder;

c} batch or lot number;
d) mass of the contents;
e} purchase order number;

f} the number of this International Standard (1SO 6834/1).
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