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This publication is not to be regarded as a British Standard.

This method of test Is being issued in the Draft for Develop-
ment series of publications and is of a provisional nature
because more experlence ls required regarding its precision
and the extent to which the test results may be correlated
with the performance in clinical service of femoral
components of hip joint prostheses. 1t should be applied
on this provisional basis, so that information and experience
of its practical application may be obtained. Comments on
the correlation of test results with the performance of the
component in service, and of the relative merits in the test
procedure of the embedding media will be most welcome.

A review of this Draft for Development will be carried out
not later than two years after its publication. Notification
of the start of the review period, with a request for the
submisslon of comments from users of this Draft for
Development will be made in an announcement in the
appropriate Issue of BS/ News. Observations which it is
felt should receive attention before the official call for
comments will be welcomed.

According to the replies received, the responsible BS!
committee will judge whether the Draft for Development

can be converted Into a British Standard or what other
action should be taken.
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Foreword

This Draft for Davelopment was first published in 1984 at
the request of the British Orthopaedic Association and the
Dapartment of Health and Social Security to meet & need
within the medical equipment industry to assess the

endurance properties of femoral components of hip joint
prostheses,

This firstrevision of DD 91 was prepared under the direction
of the Health Care Standards Committee, and was prepared
because experlence with the use of DD 91 ¢ 1984 had
shown that modifications were required to make it more
realistic. As a consequence, the offset angle during testing
has been reduced, the datum point for setting the embedding
depth of the prosthesis has been changed, and the axis of
the stem used to orientate the stem at the prescribed angle
to the vertical has been redesignated.

The method given in this revision is related to that in
1SO/DP 7206/3 ‘Implants for surgery — Partial and total
hip joint prostheses: Part 3, Method for determination of
the endurance properties of stemmed femoral components
without applicatlon of torsion’, prepared by Technical
Committee 160, Implants for surgery, of the International
Organization for Standardization (ISO). This revislon of
DD 91 differs from DP 7206/3 in that the test prosthesis Is
mounted in such a way that a torsional component of load
is applied; In that no examples of setting-up Jigs are given;
and in that the depth of embedding is related to a different
datum point in the prosthesis,

The successful long-term functioning of a hip joint
prosthesis is Influenced by many factors relating to the
implant itself, the stability of fixation of the implant in
the bone, the surgical technique at implantation and the
pathology and response of the patient's tissues. Paramount
amongst the mechanical factors relating to the implant is
the abllity to withstand the continual application of loads
that may exceed the body welght of the patlent by several
fold, whilst functioning in the corrosive environment of
body tissue and fluids,

The endurance testing of temoral components of hip joint
prostheses Is necessarily a slow and lengthy procedure,
having regard to the many millions of load cycles that the
prosthesis may undergo In service in the patient, The diffi-
culties of testing are accentuated by the wide range of
designs of component and the complexity of the loading
pattern imposed during normal function,

The committee responsibla for the preparation of this Draft
for Development has adopted the following approaches,

(a) All designs of implant should be tested under similar
loading geomatries, the offset angle {which represents
the anteversion angle of the prosthesis when Implanted)
being setat9 + 1°,

{b} The anatomical axls of the femur has been assumed
to be at an angle of 10 ° to the vertical.

{c) Because of the complexity of the loading pattern and
the diverse gaometry of hip Joint prostheses, certain
factors {notably moment arm, maximum bending
moment, torsional moment and the neutral axis) are

not referred to in this Draft for Development.
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(d) The test conditions are based on the assumption
that breakdown of the proximal cement has occurred,
and therefore cannot take account of any features of a
femoral component that are intended to prevent cement
breakdown or to aid implantation of the component in
the optimum position,

The committee, mindful of the need to expedite testing
and to foster the use of commonly available equipment,
has selected the simplest practical method commensurate
with simulation of the loads and environment involved,
The following matters have been especially taken into

account.

{1) Experience in clinical practice has shown that failure
of femoral components is most likely to occur at a

distance of 26 mm to 90 mm below the centre of the
head of the component. It is thought that this observa-
tion reflects a combination of factors such as placement T

of the prosthesls, bone resorption, stem loosening and
bone cement breakdown, The selected orientation of
the test specimen produces a combination of direct,
bending and torsional stresses in the stem,

{2) The required characteristics, and three examples,
of the embedding medium are given, to allow a chuic?
of an appropriate substance.

(3) For reproducibility of location of the prosthesis in
the test rig, the embedding depth has been related to
point C of the component, as designated in BS 3531 :
Part 10, i.e. the centre of the head of the prosthesis.

{4} This Draft for Development does not specify the
loading range to be applied to the test prosthesis hor
the number of cycles of load. It Is suggested that the
peak load applied should be of the order of 2.3 kN
{i.e. approximately three times average body mass) and
at least B x 10° load cycles should be applied.

{5} It is generally felt that the important factors are the
application of cyclic stress, the value of the mean stress ]
and the environment. It is believed that the loading T

waveform has very little effect on specimen life,

A loading system has been selected comprising a mean

load togather with a sinusoidal dynamic load. The load-

ing frequency has been selected to give an acceptably

low cydlic rate and a reasonable duration of testing

(6 x 10¢ cycles requires 139 h (approximately 6 days)

at 10 Hz, or 278 h {approximately 11.6 days) at 6 Hz).
Reference may be made to BS 3531 ‘Surgical implants',
The Parts of BS 3631 are as follows:

Part 1.

Part 2.

Part 3.

Part 4.

Spacification for basic requirements: finish,
marking and packaging

Specification for materials for metal surgical
implants

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

Specification for castings made of cobalt-
chromium-molybdenum alloy

\
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Part 6. Specification for surgical bone screws of 4 mm, Part 15, Specification for devices for the fixation of
3.6 mm and 3 mm nominal sizes, countersunk the ends of the femur in adults
surfaces on bona platas, twist drills, taps and oge .
screwdrivers Part 16. Specification for surgical implants made of

heat-vulcanized silicone elastomer

Part 17. Recommendations for the care and handling
of orthopaedic surgical implants

Part 18. Specification for surgical bone screws having
asymmetrical thread and spherical undersurfaces

Part 19. Specification for the dimensions of intra-
medullary nails of clover leaf or V-shaped cross

Part 8, Specification for skeletal pins and wires
Part 7. Specification for acrylic bone cement

Part 8, Specification for ceramic materials based on
alumina

Part 9, Specification for general requirements for
orthopaedic joint replacements

Part 10, Specification for classificatlon, designation of section made of stainless steel or cobalt-
dimensions and general requirements for partial chromium-tungsten-nickel alloy, and extraction
and total hip joint replacements hooks

e Part 11. Specification for staples for use in orthopaedic Part 20. Specification for ultra-high molecular mass
surgery polyethylene in powder form

Part 12. Classification and designation of dimensions Part 21. Specification for ultra-high molecular mass
for knee joint prostheses polyethylene in moulded form

Part 13, Specification for bearing surfaces of hip joint Further Parts are in preparation.
prostheses

Other British Standards on subjects related to orthopaedic
Part 14, Specification for medullary pins {(Rush type) surgical Implants are BS 3607, BS 4106 and DD 87,
and introducer/extractors
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