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Foreword
This British Standard was prepared at the request of the Although provision has been made for marking with the
Department of Heulth and Social Security and was author- words ‘radio-opaque’, where applicable, radio-opacity has
ized by the BS Surgical Instruments and Medical Appliances not been made a mandatory requirement since such limita-
Industry Standards Committee. tion may impose restriction on the choice of material at the

The purpose of this standard has been to deal with basic expense of strength and consequent performance of the

requirements for sterile intravascular radiographic diagnostic proc{uct ”_“def stress. o
catheters for single use, more particularly from the stand- Consideration is presently being given to the development

301 i f a revised method for assessing the radio-opacity of A
point of those design features which affect the safety of the orat ! acity \
patient and size designation. Unnecessary details which medical devices such as catheters. The determination of

might prove restrictive in the development of design have radio-opacity has therefo.re been omitted fror:n this. standard
been avoided, but it should be remembered that the consti-  until such time as the revised method of test is available,

’
tuents of injectible radiographic materials may change and Certification. Attention is drawn to the certification

~.

[

they may have a detrimental effect on the catheter. Care facilities described on the inside back cover of this standard.
should therefore be taken when using new radiographic
materials.
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British Standard Specification for
Sets of sterile intravascular radiographic diagnostic
catheters and associated equipment for single use

packed into shelf {minimum unit of sale) and/or transit
containers,

Section one. General 9.2 Unit containers. The unit container shall permit sterili-
zation of the contents in situ. It shall ensure maintenance
1. Scope of sterility and provide adequate physical protection of the
This British Standard spocifies baslc requirements for intra.  €ontents undar conditions of handling, transit and storage
vascular radiographic diagnostic catheters, introducer normally encountered by a sterile product in medical

needles, intravascular cannulae and catheter guides {(guide practice.
wires) supplied in the sterile condition in unit containers The material and design of this container shall be such as to

and intended for single use. ensure the minimum risk of contamination of the contents
NOTE 1. Notes on the storage of catheters and equipment made of during removal from the container and such that the con-
plastics materials are given in appendix A, tainer once opened cannot be easily resealed. The integrity

NOTE 2. For reference purposes only, some gauging systems are of the pack shall be demonstrated by subjecting it to
summarized in appendix G. o

reduced pressure ot other tests under conditions agreed
between the manufacturer and the regulating authority.
9.3 The outer container or containers. The outer container
or containers sha!l be suitable for their end use, e.g. transit,
storage, minimum it of sale or ward issue.

3. Finish 10. Marking

All components shall be smooth and free from flash, surface 10:1 Unit container. The unit container or an easily read
irregularities, moulding, extrusion or other defects liable to insert shall display the following:

adversely affect function, {a) description of contents, including special require-
When examined under x 2% magnification using adequate ments, if any, of each relevant section;

illumination, the components shall show complete freedom {b) the word ‘STERILE" in prominent lettering;

from chips of manufacturing materials, {c) the words ‘DESTROY AFTER SINGLE USE’

4. Freedom from extraneous matter (d) the words ‘RADIO-OPAQUE" if appropriates:
(e) torque characteristics described as low, medium or / A
hlqh torque in accordance with clause 19, L

(f) the words ‘STORE DRY, COUL, DARK AND

5. Freedom from toxic substances CLEAN AND NOT EXPOSED TO IONIZING
RADIATION — DO NOT BEND";

2. References
The titles of the British Standards referred to in this
standard are listed on the inside back cover.

The contents of each unit pack shall be clean and free from
axtraneous matter,

Each product shall not yield toxic substances under condi-

tions of normal use. . {g) batch number and date of manufacture (month and
year);

6. Freedom from pyrogenic materials {h) name and/or registered trademark of manufacturer

Sample specimens of the product shall be capable of satis- or supplier;

fying the test for freedom from pyrogenic materials in (i) number of this British Standard, i.e. BS 6322,

accordance with appendix B. 10.2 Outer container or containers. The outer container or

. containers shall be clearly marked as follows:
7. Limits for extractable matter y ©
7.1 Limits for acidity and alkalinity. When tested in accord-
ance with appendix C, sample specimens of the product
shall yield an extract having a pH value within one unit of

(a) description of contents including special require-
ments, it any, of the relevant section;

(b} the word ‘STERILE’;

pH of that of the control fluid. {c) the words 'FOR SINGLE USE’;
7.2 Limits for extractable metals. An extract prepared {d) the words ‘RADIO-OPAQUE'if approptiate; |
from a product in accordance with appendix C shall not (e} torque characteristics des.cribed as low, medium or . '.\
contain more than a total of 5 parts per million of lead, high torque in accordance with clause 19. )
cadmium, tin, zinc and iron when tested by a recognized {f) the words ‘STORE DRY, COOL AND CLEAN AND
micro-ana.lytical method. - NOT EXPOSED TO IONIZING RADIATION';

. {a) the name and address of the manufacturer and/or
8, Sterility supplier;
The contents of each unit pack shall be sterile. {h) date of sterilization (month and year);

(i} batch number and date of manufacture {month and
year);

{j) the number of this British Standard, i.e. BS 56322,

9. Packaging

9,1 General. Each single product shatl be sealed in a unit
container. A suitable number of unit containers si_\all be

1 ".__Documents
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NOTE, This is a stylized exploded drawing of a typical set of equipment used for introduction of intravascular radiographic diagnostic
cathetars, A number of features not shown in the drawing may be present.

Figure 1, Typical set of equipment used for introduction of intravascular radiographic diagnostic catheters

Section two. Sterile intravascular radaographlc
diagnostic catheters for single use

11. Definitions

For the purposes of this section of BS 6322 the following
definitions apply.

11.1 Intravascular radiographic diagnostic catheter, Device
introduced into the human circulatory system. The unit
comprlses a flexible plastics tube (the catheter) which Is
introduced into an artery or vein and used for the injection
of contrast media and certain other diagnostic procedures,
Such catheters may be introduced over a catheter guide,
which has been previously introduced either through a
hollow needle or through a cannula unit, Alternatively,
those catheters with closed tips may be introduced either
directly Into the vessel or through a hollow needle, or
through a cannula, Components of a typical unit are
illustrated in figure 1,

11.2 tlp. The end which is Introduced into the patient.

11.3 free end, The end to which connection is made
external to the patient.

11.4 torque controlled catheter, Catheter designed to com-
ply with specified requirements for torque characteristics.

12. Size designation

The size of the catheter shall be designated by the external
and internal diameters of the catheter expressed in milli-
metres to the nearest 0,1 mm and by the overall length,
exprassed in centimetres, For those catheters with a
terminal hole, the internal diameter of the hole shall be
designated to the nearest 0.05 mm,

Tho size shall be expressed on the basis of the following
example:

1.2 mmi.d. X 2.2 mm 0.d./60 cm {terminal i.d, 0.9 mm),

13. Materials

13.1 The catheter shall be made of suitable material, and
shall be sufficiently flexible to permit manipulation without
fracture and at the same time maintain resistance to Kinking
and applied pressures.

13.2 When the packaged product is stored under normal
conditions (see appendix A) the material shall not acquire
a permanent deformation detrimental to the use of the
catheter,

13.3 The materlals used In the construction of the catheter
unit, including lubricants, shall not be detrimentally affected,
physically or chemically, by any body fluids and tissues

with which they may come into contact or by the use of
recognized injectable preparations of contrast media and
shall not react with skin preparations used to clean the skin
at the site of insertion. Neither the catheter nor any part of
the unit which may come into contact with body fluids and
tissues shall yleld toxic substances or particles of material,

14. Radio-opacity
E Text deleted

15. Lumen

The lumen shall be of uniform diameter throughout the
length of the catheter, except for the tip and the free end.

16. Tip

The tip of the catheter shall be tapered and rounded off to
facilitate entry.

The shape of the tip shall closely correspond to that desig:
nated by the manufacturer. Commonty used shapes for the
tip are illustrated in figure 2.

Documents.
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Figure 2, Some typical shapes of tips of intravascular radiographic diagnostic catheters

17. Side holes

Side holes, if provided, shall be circular or oval in shape,
and each hole shall have a cross-sectional area of not more
than that of the lumen of the shaft of the catheter. The
holes shall be staggered and spaced so as not to produce a
zone of undue weakness.

18. Hub

A hub, if provided, at the free end, shall have a conical Luer
lock fitting allowing effective mating with the 6 % Luer
conical fitting in accordance with BS 6081.

Alternatively the free end shall be flanged to permit

effective fitting of a hub in accordance with BS ., .. *.

There shall be ro evidence of leakage when the catheter
and hub assembly |s tested under pressure {see appendix E)
and under conditions of aspiration (see appendix F).

19. Torque characteristics of catheters

The torque characteristics shall be determined by a type

test on each type and size of catheter in accordance with

A appendix H and shall be described as follows, where C is
/I \  defined in appendix H:

s 100¢?
Low torque less than 10
Medium torgue 10 to less than 20
High torque 20 and over

20. Packaging

{n addition to the general requirements of clause 9,
catheters if packed straight shall be given adequate
protection against deformation or, if coiled, shall be
packaged in such a manner as not to leave permanent
deformation,

21. Marking

The description of the contents on the unit container and
the outer container or containers (see 10.1{a) and 10.2(a))
shall include the external and internal diameters expressed
in millimetres, the overall length of the catheter expressed
in centimetres and type of tip, size of guide wire to be used
and type of free end,

Sgction three. Introducer needle

22. Size designation

The size of the introducer needle shall be designated by the
nominal effective length {as measured from the tip of the
point to the joint with the nub) and the nominal diameter
expressed in millimetres.

The size shall be expressed on the basis of the following
example:
55 mm x 3.0 mm

23. Needle tube

23.1 Material. The needle tube shall be made of austenitic
stainless steel having suitable mechanical properties.
NOTE. Sultable nnedlo tubing may be manufacturad from steol

having a composition in accordance with BS 970 : Part 4, types
304512 and 304515,

The tube shall be straight, of regular cross section and wall
thickness, and be free from manufacturing defects,

23.2 Needle length. The effective length (excluding the
hub) of the introducer needle shall be not less than 50 mm
for adult use and not less than 30 mm for paediatric use.

23.3 Needle point. The introducer needle shall have a point
suitable for arterial or venous application. The needle point
shall be sharp and free from feather edges, burrs, hooks and
other defects. The type of point shall be designated in
accordance with BS 3522,

23.4 Finish. The finish of the external surface of the tube
shall be smooth and free from pits and tool marks.

23.5 Corrosion tesistance. Any metal components of the
cannula unit shall not show corrosion when immersed in

10 % aqueous citric acid solution at room temperature for
& h. After removal of the specimen from the acid sofution
it shall be Immersed in boiling distilled water for 30 min.
The water and the immersed needle shall be allowed to cool
and remain at room temperature for 48 h. Glass containers
shall be used in the test.

A *BS.... ‘Luer (6 % taper) lock fitting for hypodermic and other medical equipment’ {in course of preparation},
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24, Needle hub

24,1 Conical fitting, The needle hub shall have a conical
female taper allowing effective mating with the 6 % Luer
lock male conical fitting in accordance with BS .... *.
24.2 Loading test for union of needie tube and hub of
introducer needle. The union of the needle tube and hub
for all sizes of cannulae units shall not be immediately

foosened by a force under pull and push conditions of
2.5 kg weight (24,6 N),

25. Lubrication

The introducer needle may be lubricated with material
complyling with the requirements of 13.3.

26. Marking

The package shall be marked with the size of the needle
designated in accordance with clause 22, the type of point
designated in accordance with 23.3 and the size of the
effective bore expressed in millimetres.

Section four. Cannulae

27. Design

Cannulae, if required, shall be suitable for intravascular use
and shall comply with the requirements of BS 4843. Addi-
tionally, cannulae units for this purpose shall incorporate
a positive mechanical lock associated with the Luer conical
fitting. The Luer lock fitting Is suitable.

28. Lubrication

Cannulae may be lubricated with material complying with
the requirements of 13.3,

Section five. Sterile cathater guides (guide wires)
for single use

29. Definitions

For the purposes of this section of BS 6322 the following
definitions apply.

29.1 cathoter guide (guide wire). Guide used to assist in the
passing of a percutaneous vascular catheter into a vein or
artery. |t may be preformed, have a fixed or movable core
and may also be coated with plastics matertal.

29,2 preformed guide, Guide with the leading end curved
in shape which may vary depending on application.

29.3 leading end. Flexible end of the guide which may have
no core wire and which is inserted into the patient.

29.4 tip. Rounded sealed tip at the extremity of the leading
end,

29,5 butt, End furthest from the patient, containing the
area of attachment of the core and coil.

29,6 core, Inner wire used to achieve stiffness.

29.7 coil, Outer wire of one continuous length helically
wound round the core,

29,8 safety wire. Additional wire joining butt and tip.

‘8S...

30. Material

The catheter guide, including the core, coil and safety wire,
if provided, shall be made of stainless steel or other suitable
material, Stainless steel shall be of type 316516, 361512,
302525 or 302517, in accordance with BS 970 : Part 4,

31. Size designation

The size of the catheter guide shall be designated by the
overall diameter expressed in millimetres and the overall
length expressed in centimetres. The size shall be expressed
on the basis of the following:

0.9 mmx 70 cm

32, Preferred sizes

Preferred sizes of the catheter guide are recommended to be
in accordance with the following:
overall diameter 0.60 mm, 0.9 mm and 1.20 mm subject
to a tolerance of £ 0.05 mm

33. Length

The length of the catheter guide shall be suitable for the .
catheter with which the guide is used.

34. Finish

Any finishing processes shall be effected with an iron-free
abrasive.

35. Construction

36.1 The temperature of the wire during this process shall
be carefully controlled and use of an-adequate heat sink
shall be made. Fluxes and other materials used in the process
shall be effectively removed and shall leave no toxic residues
or products liable to induce corrosion.

35.2 The core shall be attached to the tip except where a
safety wire is provided.

36. Guide coating

Any coating applied shall be of bio-compatible plastics
material, Any coating processes, for example curing, shall
not affect the physical characteristics of the catheter guide
during storage and shall comply with the requirements

of 13.3,

37. Tests for finished catheter guide

37.1 Mandrel test, The catheter guide shall be closely
wrapped for at least eight complete turns round a former
having a diameter corresponding to the nominal size of the
guide (see clause 30) and then unwrapped Under these con-
ditions the guide, excluding the region of fixation and the
first turn, shall show no signs of fracture.

37.2 Flexing test {excluding the leading end). The catheter
guide, excluding the leading end, shall be subjected to a
reverse bend test using two formers having a diameter

20 times the nominal size of the guide (see clause 30). The
test shall be conducted by bending the guide to an angle of
90° from the normal position round the first former and
then bending in the reverse direction to an angle of 80°
from the normal round the second former and returning to
the normal position. This procedure shall be repeated for
20 cyctes without the catheter guide exhibiting defects.

. 'Luer {6 % taper) lock fitting for hypodermic and other medical equipment {in course of preparation).
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