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Cognized that some countries may not wish to
in their national standards all the types of equip-
vered by this International Standard. It is hoped
ntries which at present employ forms of equipment
lid not satisfy the criterion of interchangeability,
ben different countries, will abandon these as soon
le.

mber of countries the only giving sets prescribed
nal standards are of the single-use type. It is
ed that this type is to be preferred but, in order
countries that are not able to insist that only single-
should be permitted, a specification for giving sets
pated use is also included in this international
.

mary purpose of this International Standard is-to
such requirements, for types of transfusion equip-
I medical use, as will ensure functional interchange-
bf the equipment irrespective of the.eountry of

r'y purposes of this International\\Standard are to
for quality, ;and performance of

ials used in transfusiomequipment;

nification of terms and designations for such equip-

PE AND FIELD OF APPLICATION

transfusion equipment, as follows :

Section one :  Glass bottle, means of suspension and
closure.
Section two :  Taking sets for blood.

Section three :

Giving sets for single use with blood
and blood derivatives.

1) At present at the stage of draft.

Section four :  Giving sets for single

filuids other jthan b
derivatives.
Section five :  Giving, sets~for repeatd
and blood derivatives.
Section six : Giving sets for repeated

fluids other than {4

derivatives.

Diagrammatic illustrations of taking an
also included. In addition, certain test n
in annexes, as follows :

Annex A : Test for thermal shock
bottle.
Annex B : Test for efficiency of filter
Annex C: Limit test for pyrogens.
Annex D : Tests for toxicity.
Annex E : Tests for sterility.
NOTE — The term ‘“transfusion equipment|

connotes equipment which is used to transfuse
derivatives or other infusion fluids, but does
for injection and special mechanical devid
concerned with glass bottles intended primaril
and blood derivatives.

2 REFERENCES

ISO/R 594, Conical fittings for syringes,

use with medical
ood and blood

d use with blood

use with medical
lood and blood

d giving sets are
hethods are given

psistance of glass

for medical use”
human blood and its
hot include syringes
es. Section one is
for use with blood

heedles and other
nsional character-

medical equipment — Definition and dimg
istics for conical fittings with a 6 % and

10 % taper.

ISO/R 718, Methods for thermal shock tests on laboratory

glassware.

ISO 3825, Glass transfusion bottles fo
Chemical resistance.

r medical use —

ISO 3826, Plastics, collapsible containers for blood and

blood components.1)
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SECTION ONE

GLASS BOTTLE, MEANS OF SUSPENSION AND CLOSURE"

3 GLASSBOTTLE

3.1 General

The glass bottle shall be transparent and substantially

colourless. It sH
of use, substang
contents or harr
contents.2!

3.5 Mechanical strength

The bottle, charged with water to the total graduated
capacity and itself immersed in water up to the 500 ml
mark, in a suitable centrifuge cup, shall withstand centri-

all not yield, under normal conditions
es having undesirable effects upon the
nful effects on the patient receiving the

3.2 Thermal res{stance

The bottle shall
during normal co

3.2.1 Sterilizatiq

withstand the temperatures encountered
hditions of use, including :

n of the empty bottle by autoclaving in

saturated steam at temperatures up to 134 °C.

3.2.2 Heating of
3.2.3 Cooling o
capacity and cld

immersion inam

3.3 Thermal shd

the empty bottle in air to 250 °C.

the bottle, filled to 70 % of its graduated
sed under normal conditions of use, by
xture of solid carbon dioxide and acetone.

ck resistance

Transfusion bottles shall not break, crack or chip when

subjected to a t
ature difference
vendor, but not |
in accordance w

3.4 Resistance t

The bottle wh
withstand an int

following :
1 030 kPa3) f
860 kPa f

hermal shock resistance test at a ternpet-
agreed between the purchaser .and the
bss than 40 °C. The test shall be tonducted
ith the procedure described \in’ annex A.
b internal pressure

en completely filled” with water shall
ernal gauge pressure of not less than the

r bottles\with a 22,5 mm neck;

or bottles with 30 mm neck.

The test pressure
maintained for 1

s

| shidll he reached in not more than 5 s and

fuging, such as to produce an acceleration equiv
2 000 times that due to gravity in the plane/of
of the bottle, for at least 30 min.

3.6 External form of neck

The transfusion bottle may be-provided with a scre
on the neck. Whether or not-there is a screw th
neck shall be provided with a bead which will pe
fitting of a cap to aci either as the main closure
additional closure when the neck has a screw thr]
screw thread is _uséd,?’ the overall diameter shoul
ably be less than that of the bead to facilitate th
of an additiondl ciosure. The dimensions of the b
be as shown in figure 1 a) or 1b), according to
diameter:

3.7 Graduation marks

There shall be two moulded scales marked at]
intervals; if desired, the intermediate 50 ml inter
also be marked. At least the 100 ml graduation m4
be numbered. One scale serves for the collection
the numbers being upright when the container stan
base; the other scale serves for the delivery of f
numbers being upright when the container is inver
marks shall not project more than 1 mm from thd
of the cylindrical portion of the bottle.

3.8 Internal neck diameter

The nominal internal diameter of the neck shall be

alent to
he base

v thread
ead, the
rmit the
or as an
pad. If a
H prefer-
e fitting
bad shall
he neck

100 mi
als may
rks shall
of fluid,
ds on its
uid, the
ted. The

surface

bither

a} 22,5mm, or

min.

) See ISO 3826 for specifications for plastics containers for biood.

2) For tests for chemical resistance, see 1SO 3825.

3) 1kPa=1kN/m2

b} 30 mm

4) Screw threads for glass containers and closures are being studied, and any recommendations will be taken into consideration when

available.
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3.9 Overall dimensions and graduated capacity

The overall dimensions and graduated capacity shall comply
with the appropriate requirements of the following table,
according to the internal diameter of the bottle used.

TABLE — Dimensions and graduated capacity
of the transfusion bottie

1SO

areas shall be marked with the numeral 1
of fluid, and two diagonally opposite are

1135-1977 (E)

for the collection
as shall be marked

with the numeral 2 for the delivery of fluid.

6.3 Material

The closure shall be made of self-sealing elastomeric material
such that, having been aged for 168 h at 70 °C and then
fitted to a transfusion bottle, it will withstand a temper-
ature of — 79 °C and the temperatures encountered during

sterilization by autoclaving in saturated st

eamat 121+ 1°C

Internal neck diameter mm 225+ 0,7 30+ 0,4
Graduated capacity mi 500 (see 500
note 3]
QOverali|height, max. mm 220 153
Overall|diameter, max. mm 80 91,5
Projectjon of graduation
marks, jmax. mm 1 1
NOTES
1 The Fequirements given in this table specify the leading

dimensiops of well established types of bottle. It is recommended
that one| or other of the specified sizes should be adopted on a
national |basis by countries where transfusion services using glass
containeffs are to be organized.

2 The tplerance on the internal neck diameter shall hold in all
parts of the neck in contact with the closure.

3 The Hottle may be marked additionally at the 540 mi level, if
required.

4 MARKING

Marks gnabling the manufacturer, the mould number and
the mopth and year of manufacture to be identified shall
be moulded on the base of the bottle.

5 MEANS OF SUSPENSION

Means pf suspending the bottle\securely in an inverted
positior] shall be provided.

6 CL(IURE
6.1 Design

The desgign of the closure and the material from which
i de shall be such that the closure is easy to clean

for 1h, without impairment of its functior] under conditions
of normal use. The material beforé adeing shall have a

hardness of 40 to 50 IRHD.1)

The closure, under normal~conditions
produce undesirable effectshupon the con
or harmful effects upon the patient rece

6.4 Sealing test

of use, shall not
tents of the bottle
ving the contents.

6.4.1 The design and material of the clgsure shall be such
that, afterageing for 168 h at 70 °C and sterilizing (see 6.3),
the clostire is capable of maintaining girtightness of the

container at room temperature at a p
(200°mmHg)
for 72 h, after each piercing area 1 has b
non-coring needle of 2,4 mm external
needle has been feft in the closure for

essure of 27 kPa

below the prevailing atmospheric pressure

pen pierced with a
diameter and the
10 min and then

withdrawn. This requirement test is deemed to be satisfied
if any change in absolute pressure is within the limits O to

+ 1,3 kPa (10 mmHg).

NOTE — This test will reveal closures whij
satisfactory. Some failures in the test are also f
closures which prove satisfactory in use,
percentage of failures that can be accepted has
mined.

kh are grossly un-
bund with batches of
but the maximum
not yet been deter-

6.4.2 The closure shall not show any sigps of leakage when

the bottle is inverted immediately after
with fluid through a taking set, the pie
been withdrawn and the surface of the
wiped clean.

NOTE — Closures which pass the above tests|
prevent bacteria from reaching the interior of
of bacterial
suitable precautions.

it has been filled
rcing needles have
closure has been

will not necessarily
container, The risk

contamination should be avoided by taking other

. een
the limits 15 and 20 mm, and the thickness of the flange
shall be not less than 4 mm. The thickness of the piercing
areas (see 6.2) shall be not less than 5 mm except for one or
both of the areas marked “2' which may have a small
circular portion having a thickness of 3 mm. {f an internal
air tube is fitted, it shall be attached to the closure under
one of the areas marked “2"'.

6.2 Marking

The upper surface of the rubber closure shall be marked for
piercing at four different areas. Two diagonally opposite

1) International rubber hardness degrees (ISO 48).

7 BOTTLE CAP

The bottle cap shall be made of aluminium alloy or other
suitable material, the thickness and design being such that it

will withstand the conditions of normal

use without being

deformed. It shall be provided with a suitable aperture or
apertures for use with taking and giving sets, and shall be so

designed that it retains, and prevents
closure during normal use.

distortion of, the
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SECTION TWO

TAKING SETS FOR BLOOD

8 GENERAL REQUIREMENTS

8.1 Types of sets

Sets shall be packed and sterilized in such a way that there
are no flattened portions or kinks when the equipment is
ready for use.

If the set is to be packed and distributed in such a way that

Blood-taking sets[Tmay beeither for Tepeated—use or for
single use (disposdablie). Alternatively some components may
be disposable (fof example tubing)} and some components
re-usable (for eximple needles). Any component of the
equipment that [is intended to be re-used shall be so

designed that it ¢

Each taking set sh

n be cleaned.

Il consist of the blood-collection assembly

and the air-outlgt assembly, which may be separate or

combined. A dia
figure 2.

ram of a typical taking set is shown in

8.2 Blood-collection assembly

The blood-collect

on assembly shall consist of a needle for

vein puncture (the blood-taking needle), connected by a

length of tubing

to a needle (the bottle needle) to be in-

serted through orne of the areas marked “1” on the bottle

closure {see 6.2).
be such as is conv
tion used, but th

The overall length of this assembly should
enient for the particular method of collec-
e tubing shall be not less 600 mm long.

8.3 Air-outlet asIemny

The air-outlet a
an air filter ma
to a needle (the
area marked ‘1"’

8.4 Sterilization

It shall be poss
set, by autoclavin
any loosening of
shape of the set

sembly shall consist of tubingiearrying
e of non-absorbent materiah.and fitted
air-outlet needle) for piercing the other
bn the bottle closure (see.6.2).

ble to sterilize the assembled complete
g or some other method, without causing
jointsUor any important alteration in the
rin the consistency of the materials used.

When sets are su

pplied sterile, the maker shall be able to

the external surface may not remain sterile, all|the ex-
tremities of the set shall be provided with| prétectors
designed to maintain sterility of the internal pants of the set
and the needles until the set is used. The protectors|shall be
easily removable.

8.6 Pilot tubes

Means shall be available for cellecting and retaining samples
of the donor’s blood without entering the botf{le, and
maintaining their unmjstakable identity until the hlood in
the bottle has been used.

9 MATERIALS

9.1 The materials from which the equipment [is made
shallnot have undesirable effects upon the blood passing
through the set under ordinary conditions of use, dr on the
fluids used in connection with the blood. They shall not
produce any general toxic effects on the recipient of the
blood, or any local reaction (see annex D).

9.2 Samples of the sterilized assembled sets shal| satisfy
tests for pyrogens and toxicity (see annexes C hnd D).
The method of sampling shall be based on sfatistical
practice.

10 TUBING

The tubing used shall comply with such requirements of
clause 20 as are appropriate. The use of opaqug rubber
tubing necessitates the introduction of a window in the
blood collection assembly, about 5 to 8 cm from the blood-

produce evidence, acceptable to the user, of the efficacy
of the actual process of sterilization used.

Positive controls to check the efficacy of sterilization shall
be included with each batch submitted to sterilization and,
if required, samples of the sets should be tested for sterility
(see annex E).

8.5 Maintenance of sterility

The set shall be so packed that the needles and the interior
of the set remain sterile during storage.

NOTE — The conditions and duration of storage will govern how
this requirement is to be interpreted between purchaser and vendor.

4

taking needle. No window is necessary with translucent
tubing.

11 NEEDLES

11.1 The tubing mounts of needles shall either comply
with the requirements of clause 32, for use with re-usable
tubing, or be specially designed for single use or repeated
use with disposable tubing.

NOTE — As far as the bottle needle is concerned, the use of a
retaining ring to ensure a leak-proof joint between disposable tubing
and needle hub may be necessary.
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11.2 The relative lengths and method of insertion of the
bottle needle and air-outlet needle shall be such that the
point of the bottle needle projects well below and clear of
the point of the air-outlet needle, to avoid entry of blood
into the air-outlet assembly and possible soiling of the filter.

11.3 Dimensions

With the exception of the dimensions given below, all
needles shall comply with the requirements of clause 22.

1SO 1135-1977 (E)

12 LEAKAGE TESTS

12.1 The sterilized set of equipment completely assembled,
with one end closed, shall not leak under an internat air
pressure of 158 kPa (1 185 mmHg) absolute, when immersed
in water at 20 to 30 °C for 2 min.

12.2 The sterilized set of equipment evacuated to an
internal pressure of 10 kPa (75 mmHg) absolute shall, with
the ends closed, maintain this pressure with an increase
of not more than 3,3 kPa (25 mmHg) for 1 h when the set

11.3.1 [Blood-taking needle

The neddle tubing of needles for repeated use shall be not
less thah 40 mm in length. Disposable needles shall have a
needle length (as specified in ISO/R 596) of not less than
35 mm.|The nomina) external diameter of the needle tubing
shall bg 1,9 mm. The needle shall not be fitted with a
stilette.

11.3.2 |Bottle needle

The neqdie shall be not less than 35 mm in length. The bore
of the pottle needle shall be not less than, and preferably
slightly | greater than, that of the blood-taking needle. A
needle [tubing of nominal external diameter 2,1 mm is
recommiended, but in no circumstances shall the diameter
exceed P,4 mm in view of the self-sealing property required
of the Hottle closure (see 6.4.2).

11.3.3 |Air-outlet needle

The airjoutlet needle shall have an internal diameterinot less
than 0,7 mm, an external diameter not greater than’1,9 mm,
and a needle length not exceeding 25 mm. The/needle shall
be fitted with a stilette, preferably in such.a manner that
it has tq be removed before blood entersithe bottle.

SECTION THREE

IS in air under normal atmospheric conditions.

NOTE — An apparatus suitable for thisytest i$ shown in figure 3.

13 MARKING

13.1 The container-of Jeach set, or of dets, of equipment
for single use shall show the following infprmation :

13.1.1 Description and diagram of contents.

13.1.2 Anstructions for wuse, including warning notes
aboufiinspection for integrity of the sealls used to maintain
sterility.

13.1.3 The year and month of sterilizgtion and a batch
number which will permit all details of materials, manufac-
ture and sterilization to be determined.

13.1.4 The manufacturer’'s name and addiress.

13.2 If the external surfaces of the sef are not sterile, a
statement to this effect shall be exhibited boldly on the
outside of the container.

GIVING SETS FOR SINGLE USE WITH BLOOD AND BLOOD DERIVATIVES

14 GENERAL DESCRIPTION

14.1 Components

The set shall consist of

1) a closure-piercing device, a filter, a drip counter, a
length of tubing with a flow requiator and, if desired, a
device for the injection of drugs or other solutions, a
needle adaptor and a giving needle assembly;

2) an air-inlet device connected to a length of flexible
tubing which incorporates an air filter. A diagram
showing these components is given in figure 4.

14.2 Sterilization

The set shall have been sterilized by autoclaving or some
other method, and the maker shall be able to produce
evidence, acceptable to the user, of the efficacy of the
process of sterilization actually used.

Positive controls to check the efficacy of sterilization shall
be included in each batch submitted to sterilization and, if
required, samples of the sets should be tested for sterility
(see annex E).
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14.3 Maintenance of sterility

The set shall be so packed that the needles and the interior
of the set remain sterile during storage.

NOTE — The conditions and duration of storage will govern how
this requirement is to be interpreted between purchaser and vendor.

All extremities of the set shall be provided with protectors
designed to maintain sterility of the needles and internal
parts of the set until the set is used. The protectors shall be

easily removable.

Sets of equipmern
periods of time
proof containers
such a way that
when the equipm

15 MATERIAL

15.1 The mater
shall not have u
through the sef]
produce any gen
local reaction (se

15.2 Samples o
tests for pyroge
The method of
practice.

16 CLOSURE-P

16.1 General

The air-inlet dev
with, the closure-

NOTE — A compo
for use with collaps

The closure-pierc
capable of pierci
and of forming a

closure-piercing device when fitted in position. If the air-
inlet device is composite with the closure-piercing device,
the air-inlet device shall extend at least 13 mm beyond the
opening of the closure-piercing device (see figure 4). If
desired, an internal air tube may be used.

The end of the air-inlet device shall be connected to an
air filter by means of flexible tubing not less than 3 mm
internal diameter and not less than 25 c¢cm length, or shall
incorporate an air filter.

t which are required to be stored for long
shall be packed in airtight and moisture-

Sets shall be packed and sterilized in
there are no flattened portions or kinks
ent is ready for use.

b
D

als from which the equipment is made
hdesirable effects upon the blood passing
under ordinary conditions of use, or
pral toxic effects on the recipient or any
e annex D).

the sterilized assembled sets shall satisfy
hs and toxicity (see annexes C and D).
sampling shall be based on statistical

ERCING AND AIR-INLET DEVICES

ice may be separate from, or composite
biercing device.

ite closure-piercing\gevice may not be suitable
ble plastics blood{containers.

ng device.and the air-inlet device shall be
ng therbottle closure without pre-piercing
fluid=tight seal with it.

17 AIR FILTER

The distal end of the air filter shall be fitted.with & conical
socket. The air filter shall be so madeythat all air [entering
the bottle passes through it and that the flow of fluid is
not reduced significantly. Cotton wool or other [material
used for this purpose shall be nonsabsorbent. If the|air-inlet
assembly incorporates a length of flexible tubing, means
of fixing the filter abovel’the level of the fluid|shall be
provided.

The use of botttess/having an internal air tubp is not

exciuded.

18 FILTER FOR TRANSFUSION FLUID

18:1 General

It is essential that the equipment be provided with a filter
and drip chamber, which may be separate or combjned and
shall be transparent; both may be compressible.

18.2 Fiiter

The filter shall be made from smooth, non-wettable|material
and shall be not less than 80 % as efficient as the reference
filter specified in annex B. The efficiency of tpe filter
material may be tested by the method described in gnnex B.

19 DRIP CHAMBER AND COUNTER

The drip chamber shall be designed so as tq permit
continuous observation of the fall of the drgps. The
position of the drip tube in the chamber shall be quch that

16.2 Closure-piercing device

The bore of the closure-piercing device shall have a cross-
sectional area of not less than 5 mm?2. The extent to which
the closure-piercing device can be inserted through the
closure shall be restricted by means of a flange and the
device shall project from the lowest part of the closure,
with the bottle upright, to a distance of 15 to 20 mm.

16.3 Air-inlet assembly

The bore of the air-inlet device shall have a cross-sectional
area of not less than 0,44 mm?2. If the air-inlet device is
separate from the closure-piercing device, its length shall be
such that it extends at least 25 mm beyond the end of the

HY + o fioas £1 o 4l ,
tH—earrot—produce—a—eonthtous—How—dowm—the—walls and

that the minimal height of free fall of the dropsis 20 mm.

NOTE — One form of drip chamber is specified in more detail in
clause 35.

20 TUBING

The tubing, made of suitable flexible material, shall be
transparent or sufficiently translucent for the passage
of bubbles of air to be readily detected. This tubing shall
have a cross-section such that it can carry a flow greater
than that of the whole apparatus and a length such that
the total length of the complete equipment as issued
for use is not less than 1 700 mm and the free length of
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tubing is not less than 1500 mm. At the distal end there
shall be a short additional length of tubing which is
capable of reclosing under normal working pressure after
being perforated by a needle of 0,6 mm diameter. Alterna-
tively, other means should be provided at the distal end
for the injection of drugs or other solutions into the lumen
of the tubing.

The distal end of the tubing shall terminate in a cone.

If self-sealing tubing or other device is used for injection
purposes it shall c:ficf\’l the fnlln\uing tost -

1SO 1135-1977 (E)

23 LEAKAGE TESTS

23.1 The sterilized set of equipment completely assembled,
with one end closed, shall not leak under an internal air
pressure of 158 kPa (1 185 mmHg) absolute, when immersed
in water at 20 to 30 °C for at least 2 min.

232 The sterilized set of equipment evacuated to an
internal pressure of 10 kPa (75 mmHg) absolute shall, with
the ends closed, maintain this pressure with an increase of
not more than 3,3 kPa {25 mmHg) for 1 h when the set is

Insert ghort pieces of the transparent transfusion tubing
into thg open ends of the seif-sealing device and sterilize the
assemblly under exactly the same conditions as are intended
for stefilization of the set. The sterilized assembly shall
withstahd ageing in air at 70 °C for 168 h, without impair-
ment of its function under normal conditions of use. Any
change [in colour of the device or of the transfusion tubing
shall be|disregarded.

Rubber|parts shall not be sterilized by dry heat.

21 FLOW REGULATOR

The flow regulator shall be capable of stopping the flow of
the transfusion fluid completely and controlling the flow as
required. It should preferably be at the distal end of the
set.

The flqw regulator shall be capable of continuotis-use
throughout a transfusion without damaging the tubing, and
there shall be no deleterious action between\the flow
regulatqr and the tubing when stored in contact!

22 GIVING NEEDLE ASSEMBLY

Each sdt shall be provided with an intravenous needle or a
giving heedle assembly, suitably packed in a container
which ¢an be readily opened manually and which affords
protect|on against contamiination and damage.

The giing needl€ for insertion in the recipient’s vein shall
be 35 tp 40 mm-tong, shall have an internal diameter of not
less thgn 14016 mm and shall be suitably sharpened. The
internal diameter shall be not less than 70 % of the external

in air under normal atmospheric conditions.

NOTE — An apparatus suitable for this)test is shown in figure 3.

24 PERFORMANCE

The complete set of equipment shall be papable of deliver-
ing not less than~1\000 ml of blood| {which has been
collected in acid, citrate dextrose, and stored for not less
than 2 weeks and is free of large clots) [in 30 min under a
static head of/1 m and with the giving neddle (see clause 22}
in positionbut not inserted in a vein.

in emeérgencies it may be necessary for|the flow of blood
to “De’ assisted. The set shail therefofe be capable of
delivering 500 ml in 2 min under a pressure of 133 kPa
(1 000 mmHg) absolute and with the giving needle (see
clause 22) in position but not inserted in p vein.

25 MARKING

25.1 The container of each set of equipment shall show
the following information :

25.1.1 Description and diagram of conténts.

25.1.2 Complete instructions on the |use of the set of
equipment, including warning notes abput inspection for
integrity of the seals used to maintain sterility and
about the maximum size of needle tg be used for the
injection of drugs or other solutions.

25.1.3 The year and month of sterilization.

25.14 A batch number which will pgrmit all details of
materials, manufacture and sterilization|to be determined.

diameter—of—the—reedte—Tebore—shal—be-ofuniform—ct
cular cross-section and the internal surface shall be smooth.
The butt of the delivery needle may be extended by means
of flexible tubing of 4 cm fength which shall terminate with
an adaptor having a conical socket. If a needle alone is
supplied, this shall have a conical socket.

NOTE — In this International Standard the term ‘‘cone’ is used
for the part of a conical joint that is inserted, and the term “socket”
for the part into which the cone is inserted. The basic dimensions
of conical fittings with 6/100 taper are given in ISO/R 594.

25.1.5 Drip-tube delivery, in terms of number of drops of
distilled water per millilitre.

25.1.6 The manufacturer’'s name and address.

25.2 If the external surfaces of the set are not sterile, a
statement to this effect shall be exhibited boldly on the
outside of the container.
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SECTION FOUR

GIVING SETS FOR SINGLE USE WITH MEDICAL FLUIDS OTHER THAN BLOOD DERIVATIVES

26 GENERAL REQUIREMENTS

The set of equipment shall satisfy the requirements of
clauses 14 to 23 and of clause 25, except that a filter as
mentioned in clause 14 and described in clause 18 need

27 SAFETY FILTER

If the set does not include a filter as specified in clause 18,
it shall be provided with a coarse filter having a mesh
aperture 1,00 to 1,25 mm square and an area not less than

not be provided [f a safety filter (see clause 27) is incor-
porated in the set

GIVING SETS FOR REPEATED USE WITH BLOOD AND BLOQD DERIVATIVES'"'

28 GENERAL DESCRIPTION

28.1 Componen]s

The set shall cons{st of

1) a closure-piercing device, a filter, a drip counter, a
length of tubing with a flow regulator and, if desired,
a device for tIe injection of drugs and other solutions,
a needle adaptgr and a giving needle assembly;

2} a separate |air-inlet device connected to aslength of
flexible tubing|which incorporates an air filter.

All the componer)ts shall be so designed that the set can be
completely dismaptled for cleaning. A diagram of a typical
giving set is showr) in figure 4.

28.2 Sterilizatio

It shall be possible to sterilize' the assembled complete set,
by autoclaving or|somecother method, without causing any
loosening of jointls or‘any important alteration in the shape
of the set, or inl the consistency of the materials used.

SECTION FIVE

that of the cross-section of the drip-chamber inletyor outlet.

NOTE — The purpose of the safety filter is to prevént th¢ passage
of clots or large particles, in the event of the set being used in error
to administer blood or blood derivatives.

28.3 Maintenance of sterility

The set shall be so packed that the needles and thelinterior
of the'set remain sterile during storage.

NQTE — The conditions and duration of storage will goyern how
this requirement is to be interpreted between purchaser angl vendor.

Sets shall be packed and sterilized in such a way thlat there
are no flattened portions or kinks when the equipment is
ready for use.

If the set is to be packed and distributed in such a way that
the external surface may not remain sterile, |all the
extremities of the set shall be provided with prptectors
designed to maintain sterility of the needles and [internal
parts of the set until the set is used. The protectrs shall
be easily removable.

29 MATERIALS

29.1 The materials from which the equipment if made
shall not have undesirable effects upon the blood| or the
fluid p 1 i ditions

When sets are supplied sterile, the maker shall be able to
produce evidence, acceptable to the user, of the efficacy of
the actual process of sterilization used.

Positive controls to check the efficacy of sterilization shall
be included in each load and, if required, samples of the
sets shall be tested for sterility, as outlined in annex E.

of use, or general toxic effects on the recipient, and shall
not cause any local reaction (see annex D).

29.2 Samples of the sterilized assembled sets shall satisfy
tests for pyrogens and toxicity (see annexes C and D). The
method of sampling shall be based on statistical practice.

1) This section may be disregarded by countries wishing to include only single-use sets in their national standards.
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30 CLOSURE-PIERCING DEVICE AND AIR-INLET
ASSEMBLY

30.1 General

The closure-piercing device and the air-inlet assembly shall
be capable of piercing the bottle closure without pre-
piercing, and of forming a fluid-tight seal with it.

30.2 Closure-piercing device

I1ISO 1135-1977 (E)

reduced. Cotton wool or other material used for this
purpose shall be non-absorbent. Means of fixing the filter
of the air-inlet assembly above the level of the fluid shall be
provided.

The use of bottles having an internal tube is not excluded.

34 FiLTER FOR TRANSFUSION FLUID

34.1 General

The cldsure-piercing device shall satisfy the following
requirenmjents :

py

a) tHe length shall be not less than 35 mm:;

b) the maximum external diameter shall be 4 mm;
the bpre shall have a cross-sectional area of not less than
5mm?2; the inner surface shall be smooth and
continpuous;

c) tHe tubing mount shall comply with the require-
ment§ of clause 32;

d) the closure-piercing device shall be so designed that
it can|be properly cleaned.

30.3 Air-inlet assembly

The length of the air-inlet assembly shall be such that it
extends |at least 25 mm beyond the end of the closure-
piercing |device fitted in position. The bore shall have-a
cross-sectional area of not less than 0,44 mm2. If desired,
an interrfal air tube may be used.

The end|of the air-inlet assembly shall be connected to an
air filter|by means of flexibie tubing of such a length that
the filterfcan be fixed above the level of thefluid.

31 MOUYNTS OF NEEDLES ORPIERCING DEVICES

The molnts of needles apd\piercing devices shall carry
a standard conical socket.

NOTE — [In this International Standard the term “‘cone’’ is used
for the part of a conigahjoint that is inserted, and the term “‘socket’
for the part into which the cone is inserted. The basic dimensions
of conicallfittings-with 6/100 taper are given in ISO/R 594.

It is essential that the equipment be proy
and drip chamber. These may be separate
the drip chamber shall be transparent.’The
of being easily cleaned and shal be pro
mounts complying with the “requiremer

34.2 Filter

The filter shall bg_made from smoo
material and shalllbe not less than 80 % 4
reference filtet, specified in annex B. The
filter materialymay be determined by the
in annex‘B.

350DRIP CHAMBER AND COUNTER

The fluid shail enter the drip chamber thrg
shall project for a short distance into th
shall be a clear space of not less than 40 mm]

ided with a filter
or combined but
v shall be capable
ided with tubing
ts of clause 32.

th, non-wettabie
s efficient as the
efficiency of the
method described

ugh a tube which
b chamber. There
between the end

of the drip tube and the outlet of the chamber. The wall of

the drip chamber shall not be closer than §
the drip tube. The drip tube shall be so desi
drops are equivalent to 1 ml when distil

36 TUBING

The tubing shall be made from natural
acceptable material. It shall have a cross-
it can carry a flow greater than that of the
and a length such that the total length
equipment as issued for use is not less th
the free length of tubing is not less than 1
a portion of this tubing, at the distal end
of reclosing, under the normal working pr¢g

mm to the end of
gned that 15 to 20
ed water is used.

rubber or other
kection such that
whole apparatus
of the complete
n 1700 mm and
500 mm. At least
shall be capable
ssure, after being

perforated by a needle of 0,6 mm diamﬂer. Alternatively,

other means shall be provided at the

32 TU

INGMOUNTS

Tubing mounts of needles or adaptors shall be so shaped
as to allow manual application of tubing to form a firm
airtight joint, without causing splitting of the tube during

sterilization.

NOTE — A mount approximately 10 mm long and 6,5 mm in
external diameter at the maximum diameter of the olive-shaped
portion, with a cylindrical free end of 4 mm external diameter, has
been found satisfactory for rubber tubing.

33 AIRFILTER

The air filter shall be so made that all air entering the bottle
passes through it and the flow of fluid is not significantly

injection of drugs or other solutions into

stal end for the
the lumen of the

tubing. The distal end shall terminate in a cone.

37 FLOW REGULATOR

The flow regulator shall be capable of sto

pping the flow of

the transfusion fluid completely and controlling the flow

as required. It shall preferably be at the
set.

distal end of the

The flow regulator shall be capable of continuous use
throughout a transfusion without damaging the tubing, and

there shall
regulator and the tubing when stored in co

be no deleterious action between the flow

ntact.
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38 GIVING NEEDLE ASSEMBLY

The giving needle for insertion in the recipient’s vein shall
be 35 to 40 mm long, shall have an internal diameter of not
less than 1,016 mm and shall be suitably sharpened. The
internal diameter shall be not less than 70 % of the external
diameter of the needle. The bore shall be of uniform
circular cross-section and the internal surface shall be
smooth. The butt of the delivery needle may be extended
by means of flexible tubing of 4 cm length which shall
terminate with an adaptor having a conical socket.

Each set shall 4
suitably protects

39 LEAKAGE 1

39.1 The ssteriliz
with one end cl
pressure of 168 ki
in water at 20 to

39.2 The steril
internal pressure
the ends closed,
of not more thar

head of 1T m and with a giving needle, compiying with
clause 38, in position but not inserted in a vein.

In emergencies the flow of blood may require to be assisted.
The set shall therefore be capable of delivering 500 ml in
2 min under a pressure of 133 kPa (1 000 mmHg) absolute
and with a needle in position but not inserted in a vein,

41 MARKING

e provided with an intravenous needle
d against contamination and damage.

ESTS

ed set of equipment completely assembled,
sed, shall not leak under an internal air
Pa (1 185 mmHg) absolute, when immersed
B0 “C for 2 min.

zed set of equipment evacuated to an
of 10 kPa (75 mmHg) absolute shall, with
maintain this pressure with an increase
3,3 kPa {25 mmHg) for 1 h when the set

is in air under nofmal atmospheric conditions.

NOTE — An apparptus suitable for this test is shown in figure 3.

40 PERFORMANCE

The complete ket of equipment shall be capable . of
delivering not legs than 1 000 ml of blood (which has(been
collected in acid| citrate dextrose, stored for not less, than
2 weeks and is friee of large clots) in 30 min undera static

GIVING|SETS FOR REPEATED USE WITH MECHANICAL FLUIDS OTHER THAN BLOOD
AND BLOOD DERIVATIVES"'

SECTION SIX

a4 . . .
At +—Ttecomtaimer of eact—setofegquipment—stpll show

the following information :
41.1.1 Description and diagram of contents!:

41.1.2 Complete instructions onpthe use of thp set of
equipment, including warning netes about inspegtion for
integrity of the seals used -to’ maintain sterility and
about the maximum size, of needle to be used| for the
injection of drugs or other solutions.

41.1.3 The year andymonth of sterilization.

41.14 A bateh number which will permit all details of
materials, Manufacture and sterilization to be detgrmined.

41.1:5" Drip-tube delivery, in terms of number pf drops
of distilled water per millilitre.

41.1.6 The manufacturer’s name and address.

41.2 f the external surfaces of the set are not pterile, a
statement to this effect shall be exhibited boldly on the
outside of the container.

42 GENERAL REQUIREMENTS

The set of equipment shall satisfy the requirements of
clauses 28 to 39 and of clause 41, except that a filter as
mentioned in clause 28 and described in 34.1 and 34.2 need
not be provided if a safety filter (see clause 43) is incor-
porated in the set.

43 SAFETY FILTER

If the set does not include a filter as specified in 34.1 and
34.2, it shall be provided with a coarse filter having a mesh
aperture 1,00 to 1,25 mm square and an area not less than
that of the cross-section of the drip-chamber inlet or outlet.

NOTE — The purpose of the safety filter is to prevent the passage
of clots or large particles, in the event of the set being used /n
error to administer blood or blood derivatives.

1) This section may be disregarded by countries wishing to include only single-use sets in their national standards.
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FIGURE 1 — External form of bottle neck
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Bottie
@ Closure
@ Bottle cap

Blood-collection assembly

@ Tubing

@ Blood-taking needle
® Bottle needie

@ Retaining ring

Air-outlet assembly

@ Air filter (e.g. non-absorber
cotton wool)

@ Tubing

@ Air-outlet needle

12

00z —
\ 400
300
ooy —
200
005 —
100 s

J

FIGURE 2 — Taking set for blood
{Not to scale)
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QOO

Vacuum pump or water suction
Valve

T-tube

Transfusion'set

Scale

Mercury manometer

FIGURE 3 — Apparatus for leakage test
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A
1 mi — 001 — @ Means of suspension
— 500 —
J— Bottle
400 — 002 — @ Closure
o — @ Bottle cap
@_——— — 00E — ‘
— 300 — Air-inlet assembly

Air filter (e.g. non-absorbent

cotton wool)

Air filter support

Tubing

Arr-inlethdevice
Closure-piercing device
Filter chamber

Filter

Drip tube

Drip chamber
Tubing

Flow reguiator
Adapter

Tubing or device for
injection of drugs

Cone

©® OOEREOROOEED® @

Giving-needle assembly

(R)  Socket
@ Tubing
@ Giving needle

FIGURE 4 — Giving set for use with blood and blood derivatives
{Not to scale)
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