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Foreword

ISO (the International Organization for Standardization))is
federation of national standards bodies (ISO member bodi
of preparing International Standards is normally cafried ou
technical committees. Each member body interested in

which a technical committee has been estdblished has th

represented on that committee. International organizations,
and non-governmental, in liaison with 1ISO)also take part in
collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnical’standardization.

Draft International Standards .adopted by the technical cg

circulated to the member badies for voting. Publication as a
Standard requires approvalby at least 75 % of the member
a vote.

International Standard-1SO 3826 was prepared by Technig
ISO/TC 76, Transfusion, infusion and injection equipmen

use.

Annexes_A‘and B form an integral part of this International
nex C iscfor information only.
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Introduction

In some countries national pharmacopoeia or other government regu-
lations are legally binding and these requirements may take precedence
over this Interr|ational Standard.

The manufactufrers of the plastics container or the suppliers are expected
to disclose in donfidence to the national control authority, if requested by
them, full detdils of the plastics material(s) and the components of the
materials and their methods of manufacture, details of manufacture of the
plastics contaipers including the chemical names and quantities of any
additives, whether incorporated by the manufacturer of the containers or
present in the rew material, as well as full details of any additives that have
been used.
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Plastics collapsible containers for human blood and
blood components

1 Scop

1.1 This

di-(2-ethyl
chloride)

sterile con
port(s), in
tube(s), fo
port, sepa
componen
lant and/o
application
tended to

ments, iq\wcluding performance

a) ensure
nents i

b) make
tificatiq

International Standard specifies require-
requirements for
exyl)phthalate (DEHP) plasticized poly{vinyl
PVC) for plastics collapsible, non-vented,
tainers complete with collecting tube outlet
tegral needle and with optional transfer
I the collection, storage, processing, trans-
ation and administration of blood and blood
ts. The containers may contain anticoagu-
[ preservative solutions, depending.en the

envisaged. These requirements./are in-

that the quality of bloed and blood compo-
5 maintained as high-as’/possible;

bossible efficient” and safe collection, iden-

the co
a mini

n, storage,\’separation and transfusion of
tents, With' special attention to reducing to
um the risks resulting from

d) provide maximum resistance to breg
teriorationih a package of minimal
ume.

1.2 “The requirements specified in thi
Stafdard also apply to multiple units 9
tainers, e.g. to double, triple or quadrug

1.3 The term “plastics containers” is
out this International Standard to mean
complete with collecting tube and n
anticoagulant and/or preservative soluti
fer tube(s) and associated container(s
cable.

1.4 Unless otherwise specified, all tes
this International Standard apply to thg
tainer as prepared ready for use.

2 Normative references

The following standards contain pro
through reference in this text, constit

akage and de-
mass and vol-

s International
f plastics con-
le units.

used through-
the container
eedle, port(s),
pns and trans-
, where appli-

ts specified in

e plastics con-

isions which,
ute provisions

— conjtamination, in particular microbiological

of this International Standard. At the [time of publi-
cation_the editions indicated were valid. All standards

contamination,
— air embolism,

— errors in identification of containers and any
representative samples of contents,

— interaction between the container and its con-
tents;

c) ensure functional compatibility when used in
combination with transfusion sets as specified in
ISO 1135-4;

are subject to revision, and parties to agreements
based on this international Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of |[EC and ISO maintain registers of cur-
rently valid International Standards.

ISO 247:1990, Rubber — Determination of ash.

ISO 1135-3:1986, Transfusion equipment for medical
use — Part 3: Blood-taking set.

ISO 1135-4:1987, Transfusion equipment for medical
use — Part 4: Transfusion sets for single use.
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3 Dimensions and designation

3.1 Dimensions

See figure 1 and table 1. Only the dimensional values
shown in figure 1 are binding; the dimensions given in
table 1 are for guidance purposes only.

NOTES

1 The figure illustrates the components of a plastics con-
tainer and, apart from the dimensions shown, does not form
part of the requirements of this International Standard.

2 For guidance, additional dimensions are given in table 1.
These dimensions are optional and are not requirements of
this International Standard.

Outlet port

Transfef tube including
means of closure
(optional), 200 min. long

Dimensions inf millimetres

Eyelets

Collecting tube
800 min. Long

Protector L
@S -H /——— Eyelet
| G/ | | | \ d o . i
/ | l | I \ / 2,7 min. (internal diametef)
b, n 1 0,5 min. {wall thickness)
! | Label area
I //
—
g & ]
) ) ) . Protective ca
r/__ P
\ / BI nr\d l-clzing naad e
N —
h—

b

\
——— Eyelet

Figure 1 — Schematic representation of plastics container
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Table 1 — Dimensions for plastics containers,
label areas and nominal capacity (for guidance
purposes only)
Dimensions in millimetres

ISO 3826:1993(E)

4.3 Emptying under pressure

The plastics container filled with a volume of water

at a temperature of 23 °C £ 2 °C equal

to its nominal

capacity and connected to a transfusion set as speci-
fied in ISO 1135-4 inserted in an outlet port (see 4.8)

shall empty without leakage within

2 min when

gradually squeezed between two plates to an internal

pressure of 40 kPa above atmospheric

3.2 Designation example

Designation example of a plastics collapsible con-
tainer withh a nominal capacity of 500 ml complying
with the rpquirements specified in this International
Standard:

Plastics container 1ISO 3826 - 500

4 Design

4.1 Gerleral

The desigmn of the plastics container shall ptoyide for
the safe |and convenient collection, storage, pro-
cessing, tfansport, separation and administration of
whole blo¢pd and blood components.\The design and
manufacture shall not adversely affect the preserva-
tion of blgod and blood components. The container
shall permlit the preparation.of-plasma or centrifuged
or resuspgnded cellular cemponents with a minimal
hazard of ¢gontaminatiop by/microorganisms. The con-
tainer shall be functionally compatible with the trans-
fusion set specified )in 1SO 1135-4. Its design shall
also ensure that it.can be used in a centrifuge cup.

Nominal Inside Inside Size of label area
capacity width height
ml b, hy b,+5 h+5
100 75 120 60 85
250 120 130 90 85
4.4
400 120 170 100 100
500 120 185 100 100

pressure.

The plastics container shall be desighef so that pilot
samples of unmistakable identity~can bg collected for
the performance of appropriate)laboratory tests with-
out the closed system of)thé container being pen-

etrated.

4.5 Rate of collection

45.1 The/plastics container shall be flexible enough

to offerxminimum resistance to filling
condifions of use.

45.2 The plastics container shall be

under normal

designed so

that it is capable of being filled to its nominal capacity

in less than 8 min when tested in ac
B.2.

4.6 Collecting and transfer tube(s)

4.6.1 The plastics container may be

tordance with

provided with

one or more collecting or transfer tube(g) to allow the

collection and separation of blood and
nents.

The transfer tube shall be fitted with a

blood compo-

device, which

acts first as a seal and, when broken, pérmits the free
flow of blood components in either dirgction.

4.2 Air content

4.2.1 The total volume of air contained in the blood
collection pathway and the container used for the
collection of blood and for each transfer container and
its associated tubing shall not exceed 10 ml. The vol-
ume of air contained in each additional transfer con-
tainer and associated tubing shall not exceed 10 ml.

4.2.2 \When used in accordance with the manufac-
turer's instructions, the plastics container shall be ca-
pable of being filled with blood without air being
introduced.

462 The tubes shall be such thatl they can be

sealed hermetically and do not collapse under normal

use.

4.6.3 The plastics container, filled with water (see
note 4 under 5.2.8) to its nominal capacity and sealed,

and the tubes connected to the plas
shall form a hermetic seal and a tight

tics container,
leakproof joint

which will withstand, without leakage occurring, a
tensile force of 20 N, applied to the tubing for 15 s.
The tensile force shall be applied at right angles to the
edge of the joint and in the longitudinal axis of the

plane of the container at a
23 °C + 2 °C.

temperature of
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There shall be no leakage at the junctions and the
container shall also conform to the requirements
specified in 5.2.8.

4.6.4 Under visual inspection, the tubing shall not

display any cracks, blisters, kinks or other defects.

4.7 Blood-taking needle

standing a tensile force of 20 N applied along the
longitudinal axis of the outlet port(s) for 60 min at a
temperature of 23 °C + 2 °C without breaking.

5 Requirements

5.1 General

The needle shLII be integral with the collecting tube

and covered b

a protective cap. The protective cap

shall prevent Igakage of anticoagulant and/or preser-

vative solution
storage, shall
and shall be 1
shall be tampe
ther it is impos
nipulating it is

The blood-takir
shall withstand
sembly, a tens
gitudinal axis o

4.8 Outlet g

481 The pla
one or more

blood and blog
set. The port(s

from the plastics container during
maintain the sterility of the fluid path
padily removable. The protective cap
-evident and manufactured so that ei-
sible to replace or any attempt at ma-
platantly obvious.

g needle, as specified in ISO 1135-3,
, without working loose from the as-
le force of 20 N applied along the lon-
the tubing for 15 s.

ort(s)

5tics container shall be provided with
putlet ports for the administration)of
d components through a transfusion
., which shall have a puncturable, non-

resealable clos
fusion set wi

ure, shall allow connection-ef a trans-
hout leakage on insertion or during

conditions of uke, including emptying-under pressure
(see 4.3). To epsure functional interchangeability, the
port(s) shall bg of such size and“design to allow in-
sertion of a trgnsfusion set{having a closure-piercing
device in accgrdance with~1SO 1135-4. Before the
closure is pierged by the.point of the closure-piercing
device, the ouflet pert(s) shall be tightly occluded by
the closure-piefcing.device.

The plastics container shall be transparent, virtually
colourless (see 5.3.2), flexible, sterile, non-gyrogenic,
free from toxicity (see 5.4) and non-frangible under
conditions of use (see 5.2.5). It' shall be cpmpatible
with the contents under normaleonditions of storage.
The container shall be sterilized in the final stage of
manufacture, and the cobtainer shall not be tacky or
become tacky during¢sterilization or, subdgequently,
during storage for, it§)shelf-life at temperatures not
exceeding 40 °C.

The plasticss container shall be stable biplogically,
chemically.and physically with respect to its| contents
during its, shelf-life and shall not permit pgnetration
of mi¢cfoorganisms. Any substances leached| from the
contaifer by the anticoagulant and/or preservative
solution, blood and blood components by either
chemical interaction or physical dissolution| shall be
within the limits specified.

In many countries there are national pharmacopoeias,
government regulations cr standards detailing suitable
tests for assessing such chemical or physjical inter-
actions. However, if no such regulations are|provided,
the test methods indicated in table 2 shall bg used.

5.2 Physical requirements

5.2.1 Conditions of manufacture

All processes involved in the manufacture, [assembly
and storage of the plastics container shall be carried

4.8.2 Each outlet port shall be fitted with a
hermetically sealed, tamper-evident protector to
maintain the sterility of the internal surface.

4.9 Suspension

The plastics container shall have adequate means of
suspension or positioning, which do not interfere with
use of the container during collection, storage, pro-
cessing, transport and administration. The means of
suspension or positioning shall be capable of with-

out under clean and hygienic conditions in compliance
with the appropriate national authorities in accordance
with the relevant legislation and international agree-
ments. Every practicable precaution shall be taken at
all stages to reduce the risk of adventitious contami-
nation by microorganisms or foreign matter.

5.2.2 Sterilization

5.2.2.1 The plastics container shall have been ster-
ilized by autoclaving or any other method approved
by the national control authority.
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5.2.2.2 The method of sterilization used shall not
adversely affect the materials or contents nor cause
any loosening of joints and deterioration of welds in
the plastics material nor any major alteration in the
shape of the plastics container.

5.2.2.3 The manufacturer shall be able to produce
evidence acceptable to the national control authority
of the effectiveness of the sterilization process actu-
ally used. If required by the national control authority,
positive ¢ iveness of
sterilizatiop shall be included in each sterilization lot.

5.2.3 Transparency

When tedted with the suspension as specified in
B.1, the [opalescence of the suspension shall be
perceptible when viewed through the plastics con-
tainer as dompared with a similar container filled with
water.

5.2.4 Cojoration

The material of the plastics container shall not be
coloured fo such an extent that assessment of the
colour of fhe blood is adversely affected.

5.2.5 Thermal stability

The plastits container, filled to half of its nominal ca-
pacity with purified water, shall withstahd ‘storage at
—80 °C fgr 24 h, subsequent immersion in water at
50 °C + 2[°C for 20 min, and retufning to room tem-
perature. |The plastics containegryshall meet the re-
guirements of 4.6.3, 4.9, 5.2, 7and 5.2.8.

NOTE 3 |If a refrigerant<solUtion is used, the plastics
container may be encloséd-in a protective bag to avoid di-
rect contadt between-thé refrigerant solution and the plas-
tics contairjer.

ISO 3826:1993(E)

5.2.7 Resistance to distortion

When centrifuged, the plastics container filled with
water to its nominal capacity shall withstand an ac-
celeration of 5 000g for 30 min at temperatures of
4 °C and 37 °C without becoming permanently dis-
torted.

5.2.8 Resistance to leakage"

purified water
and sealed, the plastics container_shgll not develop
leaks under conditions of centrifugation at 5 000g for
30 min at 4 °C followed by 30'min at 37°C. In ad-
dition, the container, similarly filled nominal ca-

pacity and sealed, shall_ show no lea

age on being

gradually squeezed betwgen two plafes, lined with
indicator paper, to an.internal pressure¢ equivalent to

pressure at

100 kPa above atmospheric

23 °C + 2 °C, reached within 1 min and maintained
for 10 min.

NOTE 4

coagulant\solution, such as an ACD solut

When the plastics container is|filled with anti-

ion or other sol-

ution&with similar pH, leakage may be detefted by pressing
theceontainer against sheets of blue litmup paper and ob-

sérving the development of pink spots on the paper. For
solutions of other pH, the same method with an appropriate
indicator may be used. Alternative methgds affording at
least the same degree of sensitivity may bg used.

5.2.9 Permanence of marking and labelling

Any attempt to peel the label off sha]l result in the
label being destroyed.

When tested in accordance with B.3, the label(s) shall
not separate from the containers aftef removal from
water. Printing on the label or on the |container shall
remain legible.

5.3 Chemical requirements

531 Requirements for extract |

5.2.6 Vapour transmission

The plastics container, without an over-package, shall
be filled with the labelled volume of anticoagulant
and/or preservative solution, if any, and with a volume
of sodium chloride solution [p(NaCl) =9 g/I] equal to
the nominal capacity, sealed and labelled ready for
use. The plastics container shall then be capable of
being stored in still air conditions for six weeks at a
temperature of 5 °C + 1 °C and a maximum relative
humidity of 55 % without loss of more than
2 % (m/m) of water from the solution.

The limits specified in table 2 shall not be exceeded
when the appropriate tests are carried out on the ex-
tract obtained in accordance with A.2 and A.3.9.

5.3.2 Requirements for plastics material

When plastics materials are tested by the methods
given in column 3 of table 3, the limits shown in col-
umn 2 of the table shall not be exceeded.

1) The test using centrifugation specified in 5.2.8 can be carried out in a single operation with the test specified in 5.2.7.
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Table 2 — Chemical limits on extracts

Characteristics Limit Test method in
Oxidizable matter < 2 mi of ¢(0,5 Na,S,05) = 0,01 mol/l A3.1
Ammonia (NH,) < 2 mg/l A3.2
Chloride ions (CI7) < 4 mg/l A3.3

g - < 0,4 ml of ¢(NaOH) = 0,01 mol/l , or
Acidity or alkalinity | £ 08 mi of o(HC) = 0,01 moly A3 4
Residue on evapo- < 3 mg/100 ml A35
ation = g e

Slightly opalescent, but not more pronounced

Ppalescence than that of reference suspension 2 A34
Coloration No coloration A3.7
Ultraviolet (UV) ab- Extinction < 0,2 in the range of 230 nm to A38
Sorption 360 nm =
Extractable
Hi(2-ethylhexyl) < 10 mg/100 ml A3.9
bhthalate (DEHP)

Table 3 — Chemical limits on plastics material
Characteristics Limit Test method in

Ash < 1 mg/g A4

Ba, Pb < 1 mg/kg A4.21
Elements

Cd, [sn < 0,6 mg/kg A4.2.2
Vinyl chloride
monomer < 1w/ 4.3

5.4 Biological requirements

The plastics g

ontainer ,shall not release any sub-

5#.1.1 General biological safety of plastjcs

container

Materials shall be assessed for biocompa

Hibility by

carrying out suitable tests for those propgrties de-

tailed in table C.1 and the results of the test
dicate freedom from toxicity.

5 shall in-

5.4.1.2 Compatibility of plastics contain¢r with

process of manufacture and sterilization

The process of manufacture and sterilizatio
prolonged contact with the anticoagulant

h and the
solution,

blood and blood components shall not alter properties

of the plastics material and of the plastics

container

stances which|may adversely affect the therapeutic
effectiveness ¢f bldod and blood components, in-
cluding those pubstances which may exhibit toxic,
cytotoxic, bacleriastatic  bactericidal, pyrogenic or

itself.

5.4.1.3 Compatibility of material of plastics

haemolytic reactions.

In many countries there are national pharmacopoeias,
government regulations or standards detailing suitable
tests for assessing biological safety and sterility.
However, if no such regulations are provided, the test
method specified in table C.1 should be used.

5.4.1 Requirements for type test

The type test shall be established and assessed by
an expert(s) in the transfusion field and on toxicology
of plastics material. It shall cover the elements in
5.4.1.1 to 5.4.1.4.

container with anticoagulant and/or preservative
solution, blood and blood components

Migration after sterilization and prolonged contact of
the constituents or additives of the plastics material
shall not alter the properties of the anticoagulant
and/or preservative solution, of blood and blood com-
ponents or cause any toxicological risk for the patient.

5.4.1.4 Biological safety of plastics container
with cellular elements of blood and blood
components

The type test shall cover this aspect.
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5.4.2 Requirements for lot test

5.4.2.1 Sterility

The plastics container and its contents shall be sup-

plied sterile; guidance on testing for sterility is given
in C.3.1.

5.4.2.2 Pyrogens

ISO 3826:1993(E)

6.5 The over-package shall be strong enough to re-
sist damage under conditions of normal handling and
use.

6.6 The over-package shall be adequately pest-
proof, account being taken of the hazards of the re-
gion in which it is to be used.

6.7 The plastics container and components shall be

The p|35tif5 ToTtameT SuppiEed Statteassessed-fo arrangea_t'h—mmflln € over-package | ner which will
freedom from pyrogens using a suitable test (guid- prevent the collecting tube and conngcting tube(s)

ance on tdsting for pyrogens is given in C.3.2) and the
result shgll indicate that the plastics container is
pyrogen-free.

6 Packaging

The plastits container shall be placed inside a sealed
over-package to meet the requirements specified be-
low.

6.1 The|plastics container shall not lose more than
2,5 % (m/mn) of water from the anticoagulant andjor
preservative solution during storage for 1 year at
55 % hunpidity, 23 °C + 2 °C and atmospheric presss
ure.

6.2 Thelshelf-life of a plastics container shall be es-
tablished py the manufacturer on the-basis of stability
data. When containing anticoagulant-and/or preser-
vative solition, the shelf-life shall not be greater than
the time| during which the\-water loss equals
5 % (m/m], but in any case shall not be less than
2 years.

NOTE 5 |For the purposes of this International Standard,
the term “bhelf-life‘‘teférs to the period between the date
of sterilization and<the date after which the plastics con-
tainers shduld, not be used for the collection of blood.

[transfer tube(s)] from kinking, and” a¢quiring a per-
manent set.

7 Marking and’labelling

Marking and  labelling of a plastics ¢ontainer shall
conform to~-applicable national regulafions and shall
include the requirements specified in 7.1 to 7.4.

7:1© Marking on plastics container
The label shall contain the following information:
a) description of the contents;

b) nature and volume, in millilitres, or mass, in grams,
of anticoagulant andjor preservativge solution and
any other material introduced, and fthe volume, in
millilitres, or mass, in grams, of blpod and blood
components to be collected;

c) statement: “STERILE AND PYROGEN-FREE";

d) instruction: "DO NOT USE IF THERE IS ANY VIS-
IBLE SIGN OF DETERIORATION", or precise
alternative wording;

e) instruction: “CONTAINER NOT TO BE RE-USED",
or precise alternative wording;

ptiam. MY
LN ra——

6.3 The interior surface of the over-package should
not interact with any of its contents and shall be
treated to prevent growth of mould or fungus inside
the package. If chemical fungicides are used, evi-
dence shall be provided to show there has been no
harmful penetration of, or deleterious effect on, the
plastics container and its contents.

6.4 The over-package shall be sealed in such a
manner as to be tamper-evident and to prevent
opening or reclosing without displaying signs that the
seal has been destroyed.

O

-
O
H
i

V=X o
7 mrotruav v

g) instructions for use of the plastics container, in-
cluding conditions of storage of the plastics con-
tainer when filled with blood and blood
components;

h) manufacturer's name and address andfor the
name and address of the supplier responsible;

i) lot designation;
j) expiry date for the unused plastics container indi-

cated by the instruction: “DO NOT FILL WITH
BLOOD AFTER ...".
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7.2 Marking on over-package
The label shall contain the following information:

a) manufacturer's name and address andjor the
name and address of the supplier responsible;

b) description of the contents;
c) expiry date;

d) instruction: “NOT TO BE USED MORE THAN n?

f) any adhesive used on the label does not permit
or support growth of microorganisms and has no
deleterious effect on the plastics container or its
contents.

The label attached to the container by the manufac-
turer should not, prior to filling, make reference to any
special information concerning the blood or blood
components or the nature of the blood or blood com-
ponents to be collected.

8 Application of tests _

DAYS ARTER REMOVAL FROM  THE
OVER-PACKAGE";

e) lot designatipn.

7.3 Marking|on transit container
The label shall gontain the following information:

a) manufacturdr's name and address andjor the
name and adidress of the supplier responsible;

b) description ¢f the contents;

c) storage condlitions.

7.4 Label rejuirements

The label shall he such that

a) identification of the blood, i.e. ABO and Rh group,
and referenge number can be recorded.on the
plastics container, and an appropriate neference
number recprded on the pilot tubes; there shall
also be adequate space for other(entries required
by national regulations;

b) by leaving a [portion of the-plastics container visible
and free of| markings, thé contents can be ade-
quately inspected visually;

c) there is no ¢liffusion of ink from the label into the
plastics material of the container which is harmful

NOTE 6  For guidance purposes only, typicaktype and lot
tests are given in 8.1 and 8.2.

8.1 Type test

On new plastics formulation(s), on already agreed
formulation(s) in which anyChange has been made
or on changing of the anticoagulant and/of preser-
vative solution, the full’range of chemical tegts speci-
fied in A.3 and ,A¥4, a series of suitable biological
safety tests (guidance on biological testing i given in
annex C) and\the tests in annex B may be rgpeated.

8.2 Lottest

On_each manufacturing lot of finished plastics con-
tainers, tests for the requirements specified in 4.2,
43, 463, 4.7 to 4.9, 5.2.4, 527 to 5.2.p and in
clauses 7 and 9 shall be carried out. In addition the
tests for sterility and freedom from pyrogens (see
5.4.2.1 and 5.4.2.2) shall be carried out [on each
sterilization lot.

NOTES

7 For plastics containers containing anticoagulant and/or
preservative solution, the term “lot” means thdt quantity
of plastics containers prepared, filled from a singlg batch of
anticoagulant solution and sterilized within a gontinuous
working period.

8 For plastics containers not containing antjcoagulant
and/or preservative solution, the term “lot” means that
quantity of plastics containers prepared within onle working
day and sterilized in one cycle.

to the contents;

d) the printing on the label remains legible at the time
of use;

e) a pen or pencil can be used for writing on the la-
bel;

2) nis determined by the manufacturer.

9 Anticoagulant and/or preservative
solution

The quality of the anticoagulant and/or preservative
solution, if any, shall satisfy the requirements of the
national pharmacopoeia and national regulations.
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Annex A
(normative)

A.1 General

several times and drain off the water. Repeat this

operation once

Take matdfrials for testing from the blood and blood

derivativeg contact materials of the finished, empty
and sterilized plastics containers, i.e. in the state in
which thely would be used transfusion, collection,
separation| and administration procedures, including
the plasticp sheet used for the collecting bag and the
plastics tubings used for the collecting tube, transfer
tube and gny parts that will come into contact with

blood and plood components.

A.2 Preparation of extract and blank

A.2.1 Sample preparation

The tests [specified in A.3 require a surface area of
1 250 cm?|of each plastics sample in sheet or tubing
form.

A.2.1.1 Sample in sheet form

Use a sample free from printing or label, having a
surface arpa of 625 cm? (total surface-area of both
sides: 1 250 cm?). Cut the sample$ into pieces of
approximately 10 cm? area (one side);

A.2.1.2 Sample in tubing form

Calculate the length required /, in centimetres, as fol-
lows:

1250
3.[14 (d\Fdyp)

where

Place the cut sample in a contairer

glass with 250 ml of distilled water &
opening of the container. Heat the con
rated steam at 121 °C + 1 °C)for 20 mi
to room temperature (23.3C + 5 °C) a

volume to 250 m! with~distilled water.

nificance if the plasticsrsample tends to
slightly.

A.2.3 Preparation of blank

For uselas' a control make a blank pr
corresponding manner, omitting the pla

A:3 Tests on extract

A.3.1 Oxidizable matter

Add 20 mi of potassium permanga
[c¢(KMnO,) = 0,002 mol/I] and 1 ml of
solution [¢(H,SO,4) =1 mol/I] to 20 ml
(see A.2.2) in a conical (Erlenme
borosilicate glass. Keep the mixture

perature (23 °C 4+ 5 °C) for 15 min. Add
assium iodide and 5 drops of starch sq
with sodium thiosulfate solution [d
= 0,01 mol/].

At the same time carry out a blank titra
Determine the difference in the volum

thiosulfate solution consumed in the tw

A.3.2 Ammonia

bf borosilicate
nd cover the
tainer in satu-
N, quickly cool
nd adjust the

+ ia nf nA airn_
Lo Vi v Oly

stick together

bparation in a
5tics sample.

nate solution
sulfuric acid
of the extract
er) flask of
it room tem-
0,1 g of pot-
|ution. Titrate
(0,5 N328203)

jon.

es of sodium
o titrations.

d, is the inner diameter, in centimetres;
d, is the outer diameter, in centimetres.

Cut the tubing into sections approximately 5 cm in
length.

A.2.2 Preparation of extract

To remove any surface contaminants, particulate
matter, lint, anticoagulant and/or preservative sol-
ution, etc., place the cut sample in a stoppered glass
container with 100 ml of cold distilled water, shake

The extract shall comply with a suitable limit test for

ammonia.

A.3.3 Chloride ions

Add 0,3 ml of silver nitrate solution
[c(AgNO3) = 0,1 mol/l] to 0,15 ml of diluted nitric
acid. Add the resultant solution to 15 ml of the ex-
tract.

Prepare a reference solution in the same way using
12 mi of chloride standard solution (5 ppm of CI7) and
3 ml of water.
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Shake the mixtures. After 2 min, the extract shall not
be more turbid than the reference solution. Direct
daylight shall be avoided.

A.3.4 Acidity or alkalinity

On addition of 2 drops of phenolphthalein solution to
10 ml of the extract, the solution shall not be coloured
red. On addition of 0,4 ml of sodium hydroxide sol-
ution [¢(NaOH) = 0,01 mol/l], the solution shall be
coloured red.

A.3.6.1.4 Standard of opalescence

Dilute 15 ml of the primary opalescent suspension
(A.3.6.1.3) to 1 000 ml with water.

This suspension shall be freshly prepared and may be
stored for at most 24 h.

A.3.6.1.5 Reference suspensions

Prepare the reference suspensions in accordance
with table A.1. Mix and shake before use

On addition [of 0,8 ml of hydrochloric acid
[c(HCH = 0,01 mol/l], the red colour shall disappear.
Addition of 5 drops of methyl red solution shall pro-
duce an orange| colour.

A.3.5 Residye on evaporation

Evaporate 100
water-bath and

Determine the

A.3.6 Clarity

Using identical
neutral glass w
of 15 mm to 24
ined with a refe
described beld

ml of the extract to dryness on a
dry at 105 °C to constant mass.

Mass of the residue.

and degree of opalescence

test tubes of colourless, transparent,
th a flat base and an internal diameter
mm, compare the liquid to be exam-
rence suspension freshly prepared as
w, the depth of the layer being

40 mm. Compdre the solutions in diffused daylight

5 min after pre
viewing them

The diffusion ¢
suspension 1 ¢
and that refere
tinguished from

paration of the reference suspension;
ertically against a black background.
f light shall be such that reference
hn readily be distinguished from’ water
nce suspension 2 can readily be dis-
reference suspension.l.

A.3.6.1 Reageénts

A.3.6.1.1 Hydrazine sulfate solution

Dissolve 1 g of
to 100 ml. Allo

hydrazihe“sulfate in water and dilute
v to,stand for 4 h to 6 h.

Table A.1 — Reference suspensions
Volumes [in millilitres

Reference suspension 1 2 3 4

Standard of opalescence 5 10 30 50
Water 95 90 70 50

A.3.6.2 Expreéssion of results

A.3.6.2.1, A liquid is deemed to be clear if |its clarity
is the same as that of water or of the solvént used,
when “examined under the conditions described
above, or if its opalescence is not more prgnounced
than that of reference suspension 1.

A3.6.22 A liquid is deemed to be| slightly
opalescent if its opalescence is more praonounced
than A.3.6.2.1, but not more pronounced thgn that of
reference suspension 2.

A.3.6.2.3 A liquid is deemed to be opalesgent if its
opalescence is more pronounced than A.3.6.2.2, but
not more pronounced than that of referencg suspen-
sion 3.

A.3.6.24 A liquid is highly opalescent if its
opalescence is more pronounced than A.3.6.2.3, but
not more pronounced than that of referencg suspen-
sion 4.

A.3.6.1.2 Hexamethylenetetramine-solution

Dissolve 2,5 g

of hexamethylenetetramine in 256 ml

of water in a 100 ml glass-stoppered flask.

A.3.6.1.3 Primary opalescent suspension

Add to the solution of hexamethylenetetramine
(A.3.6.1.2) 25 ml of the hydrazine sulfate solution
(A.3.6.1.1). Mix and allow to stand for 24 h.

This suspension is stable for 2 months, provided that
it is stored in a glass container free from surface de-
fects. The suspension shall not adhere to the glass
and shall be well mixed before use.

10

A.3.7 Degree of coloration

The examination of the degree of coloration of liquids
in the range brown-yellow-red is carried out by one
of the two methods specified in A.3.7.1 and A.3.7.2.

A.3.7.1 Method 1

Using matched tubes of colourless, transparent, neu-
tral glass having an internal diameter of 12 mm,
compare 2 ml of the liquid to be examined with 2 ml
of water. Compare the colours in diffused daylight
viewing them horizontally against a white background.
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A3.7.2 Method 2

Using matched tubes of colourless, transparent, neu-
tral glass having an internal diameter of 16 mm,
compare 10 ml of the liquid to be examined with
10 ml of water. Examine the column of liquid down
the vertical axis of the tube in diffused daylight against
a white background.

A.3.7.3 Expression of results

ISO 3826:1993(E)

C: Dilute 5 ml of solution 2 to 100 ml with extraction

solvent (DEHP content: 5 mg/100 ml).

D: Dilute 2 ml of solution 2 to 100 ml with extraction

solvent (DEHP content: 2 mg/100 ml).

E: Dilute 1 ml of solution 2 to 100 ml with extraction

solvent (DEHP content: 1 mg/100 ml).

A.3.9.3 Calibration curves

Measure the maximum absorbance of the standard

A liquid is_deemed to he colourless if it has the ap-
pearance pf water when examined under the con-
ditions as ppecified for method 1 or 2.

A.3.8 Ujtraviolet (UV) absorption

Determing the UV absorption of the extract in a
1 cm cell ggainst the blank. The absorbance is deter-
mined in the range from 230 nm to 360 nm.

A.3.9 Determination of extractable
di-(2-ethylhexyl)phthalate (DEHP)

A.3.9.1 Reagents

A.3.9.1.1 | Ethanol: from 95,1 % (VW) to
96,6 % (V{V), p from 0,805 0 g/ml to 0,812 3 g/ml.

A.3.9.1.2 | Extraction solvent: ethanol water mixture
having a density of 0,937 3 g/ml to 0,937 8 g/ml) de-
termined with a pyknometer.

A.3.9.1.3 | Di-(2-ethylhexyl)phthalate {C,,H;30,): a
colourless] oily liquid insoluble in water, soluble in or-
ganic solyents: p from 0,982.g/m! to 0,986 g/ml,
refractive index at 20 °C n,§° 14867to 1,487.

A.3.9.2 PBreparation of standard solutions

A.3.9.2.1 | Solution. 1

Dissolve |1 g< ‘of DEHP (A.3.9.1.3) in
(A.3.9.1.1)|dnd dilute to 100 ml with ethanol.

ethanol

sotutrons—AS-9-2-3yat—272 T, —using
solvent as the reference solution andy
absorbance against DEHP concentratio

A.3.9.4 Extraction procedure

Fill the empty plastics eontainer to half
capacity through the-cellecting tube wit
extraction solvent “heated to 37 °C.

completely fromcthe container and seal
tube. Immerse‘the filled container in a

ition in a Mater-bath maintained at 37
60 min 41 min without shaking. Ren
tainer from the water-bath, invert it ge
and_ transfer the contents to a glass flag

Measure the maximum absorbance at
the extraction solvent as the reference

A.3.9.5 Expression of results

Determine the quantity of extractable [
paring the result obtained for the plag
(see A.3.9.4) with the calibration curve
for the standard solutions (see A.3.9.3)

A.4 Tests on plastics materia

A.4.1 Determination of ash

Use a sample in sheet form or in tub
from printing or label.

The residue of ash shall be determined

the extraction
blot a curve of
NS.

bf the nominal
h a volume of
Expel the air
the collecting
horizontal pos-
°C + 1 °C for
ove the con-
ntly ten times
K.

272 nm using
solution.

DEHP by com-
tics container
of absorbance

ng form, free

in accordance

with ISO 247:1990, method B.

A.3.9.2.2 Solution 2

Dilute 10 ml of solution (A.3.9.2.1) to 100 m! with
ethanol.

A.3.9.2.3 Standard solutions A to E

A: Dilute 20 ml of solution 2 (A.3.9.2.2) to 100 ml with
extraction solvent (A.3.9.1.2) (DEHP content:
20 mg/100 ml).

B: Dilute 10 ml of solution 2 to 100 ml with extraction
solvent (DEHP content: 10 mg/100 ml).

A.4.2 Determination of elements

A.4.2.1 Determination of barium and lead

content

Ignite 10 g of the plastics material in a silica crucible.
Dissolve the residue in 5 ml of hydrochloric acid
(p = 1,18 g/ml) and evaporate to dryness on a water-
bath. Dissolve the residue in 10 ml of hydrochloric
acid solution [¢(HCI) = 1 mol/l].

Determine the barium and lead content by atomic
absorption spectroscopy (AAS).

1
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A.4.2.2 Determination of tin and cadmium
content

Place 5 g of the plastics material in a combustion
flask. Add 30 ml of sulfuric acid (p = 1,83 g/ml) and
heat until a black syrupy mass is obtained. Add a
30 % (V/V) solution of hydrogen peroxide until a
colourless liquid is obtained. Reduce the volume to
5 ml. Cool and dilute to 50 ml with water.

Determine the tin content by flameless atomic ab-
sorption spectroscopy and the cadmium content by

A.4.3.2 Preparation of internal standard solutions

Using a microsyringe, inject 10 ul of diethyl ether
(A.4.3.1.1), as the internal standard, into 20 ml of
dimethylacetamide (A.4.3.1.2), immersing the tip of
the needle in the solvent. Immediately before use di-
lute the solution to 1 000 times its volume with
dimethylacetamide (A.4.3.1.2).

A.4.3.3 Preparation of test solution

Place 1 g of the material to be examined in a 50 ml

flame atomic a

Y e LAACY
PSOTPTTOMT SPETIrOSTOPY 1RAST

A.4.3 Determination of vinyl chloride

monomer

A.4.3.1

During the anal
reagents of rec|

WARNING —

Reageénts

ysis, unless otherwise stated, use only
pgnized analytical grade.

Vinyl chloride is a hazardous sub-

stance and is & gas at ambient temperatures.

Vinyl chloride is

Vinyl chloride g
fume cupboard
made of mater
readily absorb

the safe dispg

a carcinogen.

hould be handled in a well-ventilated

and operators should wear gloves
al, such as neoprene, which does not
inyl chloride. Care should be taken in
sal of any solution containing vinyl

chloride.

A.4.3.1.1 Purified diethyl ether reagent;.\Diethyl
ether [(C,Hs),(], purified for use as the internal stan-
dard.

A.4.3.1.2 Dimethylacetamide;

(N, N-Dimethylacetamide (Cd3NO), M, =87,12; a
colourless liquig, miscible with-water and with many
organic  solvgnts, p =094 g/ml, boiling point
~ 165 °C.

A.4.3.1.3 Vinylcchloride, purity higher than 99,5 %.

vial and add 10 ml of the internal standard solution
(A.4.3.2). Close the vial and secure (the| stopper.
Shake. Place the vial in a water-bathpat)60 {C + 1 °C
for 2 h.

A.4.3.4 Preparation of vinyl’chloride primary
solution

Place 50 ml of dimethylacetamide (A.4.3.[.2) in a
50 ml vial, close the-vial and secure the| stopper.
Weigh the vial-and its contents to thg nearest
0,1 mg. Fill a<60'ml gas syringe with gasgous vinyl
chioride (A.48.1.3). Fit a hypodermic needle to the
syringe ariduhject the volume of vinyl chlorigle slowly
into theial shaking gently and avoiding cdntact be-
tween the liquid and the needle. Reweigh| the vial.
Thevincrease in mass is about 60 mg.

1ul of the solution thus obtained contains about
1,2 pg of vinyl chloride.

A.4.3.5 Preparation of vinyl chloride standard
solution

Dilute 5 ml of the vinyl chloride primary s¢lution to
20 ml with dimethylacetamide (A.4.3.1.2).

A.4.3.6 Preparation of reference solutions

Place 10 ml of the internal standard solutior] (A.4.3.2)
in each of six 50 ml vials. Close the vials anfd secure
the stoppers. Inject 1 ul, 2 ul, 3 ul, 5 ul and 10 pul of
the vinyl chloride standard solution (A.4.3.5), respec-
tively, into five of the vials. The six solutiong thus ob-
tained contain Opg, ~ 0,3 pug, ~0,6ug, |~ 0,9ug,

A.4.3.1.4 Dimethyistearylamide®: N, N-Dimethyl-
stearylamide (C,oH;1NO,), M, = 327,5; a white or off-
white mass, soluble in many organic solvents, melting
point ~ 51 °C.

A.4.3.1.5 Polyethyleneglycol 400%, M =~ 400; a
colourless or almost colourless, viscous liquid,
miscible with water, highly soluble in acetone, alcohol
and chloroform.

~ 1,5 pg and ~ 2,5 pug of vinyl chloride. Shake. Place
the vials in a water-bath at 60 °C + 1 °C for 2 h.

A.4.3.7 Chromatographic procedure
Carry out the chromatographic procedure by using
a) a stainless steel column, 3 m long and with an

external diameter of 3 mm, packed with silanized
diatomaceous earth for gas chromatography

3) Hallcomid M18 (dimethylstearylamide) and Carbowax 400 (polyethyleneglycol 400) are examples of suitable products
available commercially. This information is given for the convenience of users of this International Standard and does not con-

stitute an endorsement by ISO of these products.

12
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5 % (m/m) of dimethyl-
5 % (m/m) of

impregnated  with
stearylamide (A.4.3.1.4) and
polyethyleneglycol 400 (A.4.3.1.5);

b) nitrogen for chromatography as carrier gas at a
flow rate of 30 ml/min;

c) a flame-ionization detector.
Maintain the temperature of the column at 45 °C, that

of the injection port at 100 °C and that of the detector
at 150 °C.

ISO 3826:1993(E)

Inject 1 ml of the gas phase aspirated from the
headspace over the test solution (A.4.3.3) and from
the headspace over the reference solutions (A.4.3.6)
into the column.

Determine the amount of vinyl chloride in the test
solution.

A.4.3.8 Expression of results

Calculate the amount of vinyl chloride, expressed as
micrograms per gram of test material.

13
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Annex B
(normative)

Physical tests

B.1 Transparency test

the bag. The blood-taking needle shall comply with

ISQ 11353

Fill the empty
capacity with

blastics container equal to its nominal
5 volume of the primary opalescent

suspension (AJ3.6.1.3) diluted to an absorbance of

0,37 to 0,43 at
a1 cm cell

B.2 Test fd

From a resen

640 nm (dilution factor about 1:16) in

r rate of collection

oir containing 500 ml of a fluid at

37 °C + 2 °C having a viscosity of 3,4 x 10” 6mz/s at
37 °C and undegr pressure of 9,3 kPa, allow the con-
tainer to fill at @ temperature of 23 °C + 2 °C through

a blood-taking
1,4 mm in the

needle with an internal diameter of
same hydrostatic plane as the top of

NOTE 9 A suitable liquid for use in this tesh s
of glucose in water (400 g/l).

B.3 Test for permanence of labell

The plastics container, filled to capacity an
shall be stored for ¢<6days at a tempe
5°C 4+ 1 °C. This initial ‘period shall be follo
period of 24 h at-a¥maximum temperature 0
then 24 h at 53C4 1 °C. The labelled and/
plastics container shall then be submerged |
ter maintained at a temperature of 20 °C 4
24 h.

a solution

ing

d sealed,
rature of
wed by a
f — 40 °C,
br printed
n tap wa-
- 1 °C for

14


https://standardsiso.com/api/?name=3ee24a1254b52e3569ccd596e3c306cf

ISO 3826:1993(E)

Annex C
(informative)

Biological tests

C.1 General

C.4 Haemolysis

The biological safety of materials used for plastics
containers|{depends to a large degree on the particular
nature of the end-use application. It is not possible to
specify a $et of biocompatibility test methods which
will be neg¢essary and sufficient to establish biological
safety for|all materials and applications. The area of
biological gafety testing of materials is a relatively new
field with [improved methods evolving rapidly; there-
fore, by ngcessity, this annex only gives guidelines.

C.2 Type tests

The biologjical test methods listed in table C.1 should
be considg¢red as minimum requirements. Additional
tests may |be performed if the current state of the art
requires slich tests.

The test methods shall be carried out in accordance
with requirements as specified in national pharma=
copoeias, fother government introduction regulations
or nationall standards.

Where national regulations do not exist, these tests
may be ¢arried out in accordance awith the rec-
ommendefl regulations as listed in table'C.1 and shall
be assessed by an expert on toxicology of plastics
material.

C.3 Lot test

C.3.1 Sterility

It shall be|carrfied out in accordance with the require-
ments of |natiohal pharmacopoeias or national stan-

It is desirable to specify an internationa
haemolysis test in this International-Sta
a test for haemolytic effect is ot inc
pharmacopoeias and/or standards.

C.4.1 Preparationof erythrocyte

Dilute one valume of freshly prepared
anticoagulatéd™ in accordance with
pharmacopoeia, with five volumes of a
of sodium chloride [p(NaCl) =9 g/I].
5 mincat 1 500g to 2 000g in a swing-q
Rerdove the supernatant layer and ref
ment of the erythrocytes under the sa
with the same volume of sodium chlori

Dilute the erythrocytes thus obtained
solution of sodium chloride [p(NaCl) =
proportion of 1:9. This suspension g
within 6 h after its preparation when
temperature.

C.4.2 Procedure

Evaporate 125 ml of the extract (A.2.2)
ture of 100 °C. Dissolve the residue in 5
solution of sodium chloride [p(NaCl)
1 ml of the erythrocyte suspension (G
pend the mixture for 20 min at
Centrifuge the mixture for 5 min at 1 5
in a swing-out centrifuge.

ly comparable
hdard because
uded in most

suspension

human blood,
the national
bterile solution
Centrifuge for
ut centrifuge.
eat the treat-
me conditions
de solution.

with a sterile
=9 g/l] in the
hall be used
kept at room

at a tempera-
ml of a sterile
=9 g/l]. Add
.4.1) and sus-
37 °C + 1 °C.
00g to 2 000g

dards detaitmg—suitabte—steritity —tests—However,
where no such regulations exist, the test method
recommended under C.2.7 in tableC.1 should be
used.

C.3.2 Pyrogens

It shall be carried out in accordance with the require-
ments of national pharmacopoeias or national stan-
dards detailing suitable sterility tests. However,
where no such regulations exist, the test method
recommended under C.2.6 in tableC.1 should be
used.

Prepare the blank suspension at the same time under

the same conditions, without however adding the
dried residue on evaporation of the extract.

NOTE 10 The test described may not detect volatile
constituents of the extract; however, it is expected that by
concentration of the extract a higher sensitivity is obtained.

Measure the absorbance of the supernatant layer at
540 nm in a 1 cm cell, using the blank suspension as
a reference. The absorbance of the test solution
should not differ by more than 10 % from the blank
sample.
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