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Foreword

This Part of BS 3531 has been prapared under the direction
of the Surgical Instruments and Medical Equipment
Stancdlards Committee. BS 3631 was first published in 1962
at the request of the Department of Health and Social
Security {then the Ministry of Health) as a result of
representations made by the British Orthopaedic Association.

In this Part of BS 3531, the opportunity has been taken to
incorporate requirements for bone screws made of cast
cobalt-chromium-molybdenum alloy and of wrought

titanium molybdenum alloy, and cognizance has been taken
ol proposals under consideration by the Technical Gommittee
ISO/TC 150, Implants for surgery, of the International
Organization for Standardization (1SO). Consequently it
should be noted that during a transitional period some

serews may not pass readily through holes in existing plates.

The screws in this Part of BS 3631 are in conformity with
the proposals for screws with symmetrical thread and
modified Phillips and crossed slotted conical heads ~
currently under consideration in TC 160. Other types of
screw with buttress thread, hexagon socket and spherical
countersunk are under consideration in TC 150, and

the results of this will be taken into account in additions
to BS 3631.

Careful consideration was given to the size and design of
screws and to the related holes or slots in bone plates in
order to provide optimum mechanical strength, 1t was
vviclent that there was a need for standardization of the
sizo of screws and the related holes or slots not only to
ensure that correctly matching components wore used, but
also to ansure the use of the correct sizes of twist drill, taps
and screwdrivers for which basic requirements have been
specified,

The mechanical problems associated with fractures of the
major long bones of the lower extramity of adults make it
desirable to use screws of 4 mm nominal size. The increase
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of the screw size from that commonly employed by
surgeons, namely 3.5 mm (9/64 in} is very small compared
with the added strength which is gained. Matters relating to
the mechanical strength of surgical screws are discussed in
appendix A.

With the exception of the holes or slots in plates to receive
the screws, other details of design of surgical implants have
been excluded from the scope of this standard.

The Parts of BS 3631 currentiy published are as fol'lov'vs.'

Part 1. Specification for basic requirements: Finish,
marking and packaging

Part 2. Specification for matariais for metal surgical
implants

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

Part 4, Specification for castings made of cobalt-
chromium-molybdenum alloy

Part 5. Specification for surgical bone screws of
4 mm, 3.6 mm and 3.0 mm nominal sizes,
countersunk surfaces on bone plates, twist
drills, taps and screwdrivers

Part 6. Specification for skelctal pins and wires

Part 7. - Specification for acrylic bone cement

Part 8, Specification for ceramic materials based
on alumina

Part 9, Spacification for general requirements for

orthopaedic joint replacements

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

‘Part 11, Specification for staples for use in
orthopaedic surgery

Part 12, Classification and designation of dimensions
for knee joint prostheses’

‘Other British Standards on subjects related to orthopaedic
surgical implants are BS 3607, BS 4106 and DD 87/
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1. Scope

This Part of BS 35631 specifies requirements for surgical
bone screws of 4 mm, 3.6 mm and 3 mm nominal sizes and
for countersunk surfaces on bone plates.

Provision is also made for baslc requirements for auxiliary
aquipment including twist drills, taps and screwdrivers
used In bone surgery.

2, References

The titles of the standards publications referred to in this
standard are listed on the Inside back cover.

3. Bone screws of 4 mm, 3.6 mm and 3 mm
nominal sizes

NOTE, The mochunlcal strongth of surgical bone scrows Is
discussod In appendix A, Recommundations on the use of fluted
{solf-tapping) and non-fluted (non-solf-tapplng) screws aro
given In appondix B,
3.1 Matorlals, Surglcal bone screws shall be made of one
of the following materials:
J(a) stainless steel of composition B, C or D in
accordance with 8BS 3631 : Part 2;
(b) cast cobalt-chromium-molybdenum alloy in accord-
.ange with BS 3531__: Part 4;

{c) wrought titanium alloy of grade TA1 in accordance
with BS 3631 : Part 2,

3.2 Dimensions and design

3.2.1 Diarneter. Screws for bone surgery shall be of

4 mm, 3.b mm or 3 mm nominal external diameter as
shown in figures 1, 2 or 3 as appropriate.

3.2,2 Length, The nominal length of surgical screws
(designated as dimension A In figures 1, 2 and 3} shall be as
given in table 1, The length of screws shall be the nominal
length subject to a tolerance of 1 0.4 mm,

3.2,3 Torque strength®, The minimum torque strength of
surgical screws shall be as given in table 2.

3.2.4 Thread form, The thread shall be of the form and
dimensions as shown in figures 1, 2 or 3 as eppropriate. The
threads shall be cut or grooved and not rolled. N
3.2,5 Hoad. Surglcal screws shall have raised countersunk
heads of dimenslons as shown in figures 1, 2 or 3 as
appropriate,

Screws of 4 mm or 3,6 mm nominal size shall have
unlversal screwdriver recesses comprising a cruciform
racassed head with crossed slots in accordanco with

figures 1 or 2 as appropriate.

The depth of the recess shall be such that the torque
strength of the screw is not reduced (see 3.2.3).
Screws of 3 mm nominal size shall have a head with a
single slot in accordance with figure 3,

NOTE, The hoads of screws of 4 mm and 3.6 mm nominal size
have the same form and dimensions.

3.2,6 Run-out of screw thread, The run-out of the screw
thread shall be within 1,6 mm from the junction of the
major diameter of the screw and the countersunk portion
of the head (see figures 1, 2 and 3),

3.2.7 Flutes for self-tapping screws. |f tiutes are provided,
screws shall have not more than three flutes extending
through not less than two full threads and not more than
four full threads,

The flutes shall have a clean finish and there shall be no
burrs.

NOTE. See appendix B for guidance on the use of self-tapping scruws.

Table 1. Nominal lengths of bone screws

Nominal length 4 mm screws 3.6 mm scrows | 3 mm scrows
{Dimension A In

figuras 1, 2 and 3)

mm

10 *
13 L] * *
16 #* #* *
19 L] # »
22 * #* *
25 . * L] ®
28 L] * *
31 * * *
34 ] L] »
37 * * *
40 * *

43 * ¢

46 * *

50 * . . *

65 * *

60 * *

65 * *

70 * #*

75 * *

NOTE. * indicates permitted sizes.

*A methad Lar the determimation of torque streagtio s heing deveroped i ISOITC 160
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Table 2, Minimum torque strength of surgical
hone screws

Nominal Minimum torque strength
scrow size
Stainless Cast cobalt-chromium- Titanium
steel molybdenum alloy alloy
mm Nm Nm Nm
4.0 6.16 5.35 5.85
3.5 3.65 3.15 3.60
3.0 2.16 1.80 1.96
3.3 Finish

3.3.1 Bone screws made of stainless steel. Bone screws
inade of stainless steel shall be finished in accordance
with BS 3531 : Part 1.

3.3.2 Bone screws made of cast cobalt-chromium-

molybdenum alloy. Bone screws made of cast cobalt-

the 3 mm screw lies between the upper and lower
countersunk surfaces of the plates.

6. Surgical twist drills

Twist drills shall be made of stainless steel of grade

302 S 25 in accordance with BS 970 : Part 4, or of cold
worked wrought cobalt-chromium-tungsten-nickel alioy

in accordance with section five of BS 3531 : Part 2 : 1980,

NOTE 1, The recommended diameters of the twist drills for use
with surgical bone screws specified in this standard are given in
table 3,

NOTE 2. It Is recommunded that the polnt anglu of the drill should
be 130°.

Experimental evidence has indicated that optimum results may be
obtained with human bone by using a drill with a self-centering tip
{e.g. having a spiral point and with cutting lands).

NOTE 3. Elements of the design and nomenclature relating to twist
drills are given in figure 6,

Table 3. Recommended sizes of twist drills for
use with surgical bone screws

chromium-molybdenum alloy shall have a matt finish and
shall be treated in accordance with BS 3531 : Part 1.
Additionally, the bone screw shail be heat treated and the
screw thread shall be machine finished.

3.3.3 Bone screws made of wrought titanium alloy. Bone
screws made of wrought titanium alloy shall be finished in
accordance with BS 3531 : Part 1.

3.4 Marking, Bone screws shall be marked with the symbol
relevant to the material in accordance with BS 3531 : Part 1.

4, Holes and slots in bone plates for use with
screws of 4 mm and 3.5 mm nominal size

Holes and slots in plates for 4 mm and 3.5 mm screws shall
be as shown in figure 4,

The depth of the countersink for holes or slots in flat plates
having a thickness of 2,8 mm or greater shali be such that at
least half of the parallel depth of the head of the 4 mm
screw shall be below the surface of the plate.

The depth of countersink for holas or slots in flat plates
having a thickness of 2,6 mm, 2,2 mm or 2.0 mm shall be
such as Just to accomodate the countersunk surface of

the screwhead.

For bone plates having a curved surface, the depth of the
countersink for holes or slots shall be such that the land of
the 4 mm screw lies between the upper and lower
countersunk surfacas of the plate,

5. Holes and slots in bone plates for use with
screws of 3 mm nominal size

Holes and slots in plates for 3 mm screws shall be as shown
in figure 5.

The depth of the countersink for holes or slots in flat plates
having a thickness of 2.0 mm or greater shal! be such that at
least half of the parallel depth of the head of the 3 mm
screw shall be below the surface of the plate. .

The depth of countersink for holes or slots in flat plates
having a thickness of 1.6 mm or 1,40 mm shall be such

as just to accomodate the countersunk surface of the

screw head,

For bone plates having a curved surface the depth of the
countersink for holes or slots shall be such that the land of

Nominal Twist drill diameter in accordance with BS 328
scrow size .
For use with To prepare pilot
self-tapping screws hole for taps
mm mm mm
4.0 3.2 3.5
3.6 3.0 3.0
3.0 2.4 2.4 [hard bone)
2.2 (soft bone)
7. Taps

7.1 Material. Taps shall either be made of stainless steel of
grade 302 S 26 in‘accordance with BS 970 : Part 4, or of
cold worked wrought cobalt-chromium-tungsten-nickal alloy
in accordance with section five of BS 3531 : Part 2 ; 1980.

7.2 Design. Parallel taps shall be designed with three flutes
for the appropriate size of screw.

NOTE, Reference may be made to BS 949 for details of tap design.
-

8. Surgical screwdrivers

8.1 Material, The blade of the screwdriver shall be made
of martensitic stainless stee!, e.g. of grade 420 S 29 or
420 S 37 in accordance with BS 970 : Part 4, or alternat-
ively of cold worked wrought cobalt-chromium-tungsten-
nickel alloy in accordance with section five of BS 3531 :
Part 2 : 1980.

8.2 Screwdrivers for slotted head screws. The screwdriver
shall either have a cannel and point of the engineers’ hand
light duty type 2 or of the machine type 4 in accordance
with appendix A of BS 2569 : Part 1: 1971, or shall be of
cruciform shape suitable for fitting the crossed slots as
shown in figures 1 and 2.

8.3 Screwdrivers for recessed head screws, The point of
the screwdriver shall be in accordance with BS 2569 :
Part 2.

8.4 Size of screwdriver, Screwdrivers for slotted head
screws of 4 mm and 3,6 mm nominal sizes shall have a
point of width not exceeding 5.6 mm and a thickness

of 1.1 +0.03, - 0.07 mm.
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Screwdrivers for slotted head screws of 3 mm nominal
size shall have a point of width not exceeding 4.8 mm and
a thickness of 1,1 + 0.03, - 0.07 mm.

Screwdrivers for recessed head screws of 4,0 mm and

3.6 mm nominal sizes shall have a point of size 2 ({type 2)
in accordance with BS 2559 : Part 2,

8.5 Test requirements. The screwdriver shail be capable of
satisfying the requirements for the torque and bending tosts
specified in BS 2669 : Parts 1 or 2 as appropriate,

9. Marking of twist drills, taps and screwdrivers
Twist drills, taps and screwdrivers shall be permanently and
legibly marked as follows.
{a) Twist drills
(1) the diameter in millimetres;

(2) the name or trade mark of the manufacturer;
(3} the number of this British Standard, i.e,
BS 3531/5.*

BS 3531 : Part5: 1982

(b) Taps
{1) the size of screw in accordance with this Part of
BS 3531 for which the tap is intended to be used;
{2) the name or trade mark of the manufacturer;
{3) the number of this British Standard, i.e.
BS 3631/5.*

{c) Screwdrivers _
(1) the material of which the screwdriver is made, ot
if appropriate, the symbol relevant to the material
in accordance with BS 3631 : Part 1;
(2) the size of screw In accordance with this Part of
BS 3531 for which the screwdrlver Is intonded
to be used;
(3) the name or trade mark of the manufacturer:
{4) the number of this British Standard, i.e.
BS 3531/5.*

10. Packaging

Bone screws, twist drills, taps and screwdrivers shall be
packaged and labelled in accordance with BS 3631 : Part 1.

*Marking BS 3531/6 on or in relation to a product is a claim by the manufacturer that the product has been manufactured in accordance
with thu requirements ol the standard, The accuracy of such a clalm s therefore sololy the manufacturer's responsibiity. Enqulries as to
the availability of third party certification to support such claims should be addressed to the Director, British Standards Institution,
Maylands Avenue, Hemel Hempstead, Herts HP2 4SQ in the case of certification marks administered by BSI or to the appropriate

authority for other certification marks,

_Full document details: BS 3531-5:1982
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