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Indian Standard

PLASTICS COLLAPSIBLE CONTAINERS FOR
HUMAN BLOOD AND BLOOD COMPONENTS

PART 1 CONVENTIONAL CONTAINERS

1 Scope

This part of 1SO 3826 specifies requirements, including performance requirements, for plastics
collapsible, non-vented, sterile containers complete with collecting tube outlet port(s), integral needle,
and with optional transfer tube(s), for the collection, storage, processing, transport, separation, and
administration of blood and blood components. The plastics containers may contain anticoagulant
and/or preservative solutions, depending on the application envisaged.

This part of 1SO 3826 is also applicable to multiple units of plastics containers, e.g. to double, triple,
quadruple, or multiple units.

Unless otherwise specified, all tests specified in this part of ISO 3826 apply to the plastics container as
prepared ready for use.

This part of ISO 3826 is not applicable to plastics containers with an integrated filter.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

1SO 1135-4:2012, Transfusion equipment for medical use — Part 4: Transfusion sets for single use
ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

1SO 10993-4, Biolegical evaluation of medical devices — Part 4: Selection of tests for interactions with blood
ISO 10993-5, Biological evaluation of medical devices — Part 5: Tests for in vitro cytotoxicity

1SO 10993-10, Biological evaluation of medical devices — Part 10: Tests for irritation and skin sensitization
1SO 10993-11, Biological evaluation of medical devices — Part 11: Tests for systemic toxicity

1SO 10993-12, Biological evaluation of medical devices — Part 12: Sample preparation and reference materials

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

plastics container ;

bag, of plastics material, complete with collecting tube and needle, port(s), anticoagulant, and/or
preservative solutions, and transfer tube(s) and associated container(s), where applicable
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Table 1 — Dimensions for plastics containers, label areas, and nominal capacity

Dimensions in millimetres

Nominal capacity Inside width Inside height Size of label area
m Wi hy wit5 hat5
100 75 120 60 85
250 120 130 90 85
400 120 170 105 105
500/600 120 185 105 105

5.6 Collection and transfer tube(s)

5.6.1 The plastics container may be provided with one or more collection or transfer tube(s) to allow
the collection and separation of blood and blood components,

I!'a tran:sfer tube is present, and if necessary to avoid unexpected flow between containers, it shall be
fitted with a device which first acts as a seal and then, when broken, permits the free flow of blood
components in either direction.

5.6.2 The tubes shall be such that they can be sealed hermetically and do not collapse under normal use.

5.6.3 The plastics container, filled with water to its nominal capacity and sealed, and the tubes connected
to the plastics container shall form a hermetic seal and a tight leakproof joint (see Note in £,2.7) which
will withstand, without leakage occurring, a tensile force of 20 N applied to the tubing for 15 5. The tensile
force shall be applied at right angles to the edge of the joint and along the longitudinal axis of the plane of
the plastics container at a temperature of (23 + 5) °C.

Thereshallbenoleakageatthejunctionsand the plastics container shallalso conformto the requirements
specified in 6,2.7.

5.6.4 Under visual inspection, the tubing shall not display cracks, blisters, kinks, or other defects.

5.6.5 Requirements for sterile connection of transfer tubing: Tubing design shall allow the efficient
transfer of bload and bload components hetween nacks. Design should alsn allow the jnining of tihes
supplied by a single manufacturer or from different manufacturers using a sterile tube welding device.
Typically, this is to enable the connection of separate satellite packs when preparing blood components
by a ‘secondary process' Sterile tube welding devices join the two opposing ends of the tube while
maintaining a sterile fluid pathway.

Manufacturers of sterile tube welding devices typically specify acceptable tube dimensions (external
and/or internal diameter and wall thickness) for use on their equipment. Blood bag manufacturers
must specify in their product documentation the material, internal and external diameters, and wall
thickness ofall their tubing to allow blood transfusion services to assess the suitability for tube welding.

When a blood transfusion service wishes to weld tubing of different specifications, they should carry
out a validation before proceeding. A protocol is provided (see Clause B.5) as a minimum standard for
such validations (see also Referencelal).

5.7 Blood-taking needle

The blood-taking needle sha_ll,.bg' integral with the collection tube and covered by a protective cap. The
protective cap shall prevent leakage of anticoagulant and/or preservative solution from the plastics
container during storage, shall maintain the sterility of the fluid path, and shall be readily removable.
The protective cap shall be tamper-evident and manufactured so that either it is impossible to replace
or any attempt at manipulating it is blatantly obvious.
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nd smooth. The bevel of the

The internal and external surfaces of the blood-taking needle shall be cleana

needle shall be sharp and free from ridges, burrs, and barbs.
The joint between the bloogd-taking needle and the needle hub shall withstand a static tensile (pull)
force and compressive (push) force of 20 N for 15 s along the Jongitudinal axis.

accordance with 1SO 3826-3.

The blood-taking needle may contain a needle-stick protection device in

5.8 Outlet port(s)
et ports for the administration

d with one or more outl
which shall have a puncturable

5.8.1 The plastics container shall be provide
fusion set. The port(s),
hall allow connection

of blood and blood components through a trans
non-resealable closure port septum placed (14 + 2) mm from the top of the port, s
of a transfusion set having a closure-piercing device in accordance with 1SO 1135-4 without leakage on

!nselrtion or during conditions of use, including emptying under pressure (see 5.3). Before the closure
is pierced by the point of the closure-piercing device, the outlet port(s) shall be tightly oc_cluded by the
closure-piercing device. When used in accordance with manufacturer’s instructions, the piercing device

shall not damage the plastic film of the plastics container on insertion.

NOTE1 For the dimensions of the closure-piercing device, see ISO 1135-4.
NOTE2 When designing the outlet port to ensure good compatibility with closure-piercing devices,
manufacturers should avoid the use of tubing that is highly inflexible. Thin-walled tubing (<1 mm) should also be
avoided as this tends to twist and collapse on insertion.

d, tamper-evident protector to maintain

5.8.2 [Each outlet port shall be fitted with a hermetically seale

the sterility of the internal surface.
5.8.3 When a closure-piercing device conforming to ISO 1135-4 is inserted into the blood bag port, this

shall resist a pull force of 15 N for 15 s.

5.8.4 When tested in accordance with 5.3, the connection between the closure-pierc
blood bag port shall show no evidence of leakage.

ing device and the

5.9 Suspension
2SIVl Or pusiliviing e, ol exdinpie, eyeiels

¢ adequale mealis vl susp
fere with the use of the plastics container during collection, storage,
processing, transport, and administration. The means of suspending or positioning the container shall
be capable of withstanding a tensile force of 20 N applied along the longitudinal axis of the outlet port(s)
for 60 min at a temperature of (23 + 5) °C without breaking.

Tiwe plastics conlamer shall hay

in Figure 1) which do not inter

6 Requirements

6.1 General
The plastics container shall be transparent, virtually colourless (see 6.2.4), flexible, sterile, non-
der conditions of use (see 6.2.5). It shall be

pyrogenic, biologically safe (see 6.4), and non-frangible un
compatible with the contents under normal conditions of storage. The plastics container shall meet the
during sterilization and storage for

requirements for terminal sterilization and shall not become tacky

its shelf life at temperatures not exceeding 40 °C.
cs container shall be stable biologically, chemically, and physically with respect to its contents
all not permit penetration of microorganisms. Any substances leached from

he contained anticoagulant and/or preservative solution, blood, and blood
physical dissolution, shall be within the limits specified.

The plasti
during its shelf life and sh
the plastics container by t
components by either chemical interaction or
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In many countries, nation
as flexible PVC with differ
standards may detail suit

al pharmacopoeias specify formulations of different plastics materials, such
ent plasticizers and other plastics materials, while government regulations or
able tests for assessing chemical or physical interactions.

6.2 Physical requirements

6.2.1 Conditions of manufacture

ﬂlitprnf]esscs involved in the manufacture, assembly, and storage of the plastics container shall be carried
ou m: er c]efm and hygienic conditions in compliance with the appropriate national regulations, in
accordance with relevantlegislation and international agreements, such as current GMP requirements.[3]

Ever;_.- practical')'le precaution shall be taken at all stages to reduce the risk of adventitious contamination
by microorganisms or foreign matter,

6.2.2 Sterilization

ls.zéﬁ.ld The plastics container shall have been sterilized by steam sterilization or any other validated
method.

6.2.2.2 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.

6.2.2.3 The manufacturer shall be able to produce evidence acceptable to the national control authority
of thg effectiveness of the sterilization process actually used. If required by the national control authority,
positive controls to check the effectiveness of sterilization shall be included in each sterilization lot.

6.2.3 Transparency

When tested as specified in B.1, the opalescence of the suspension shall be perceptible when viewed
through the plastics container as compared with a similar plastics container filled with water.

6.2.4 Coloration

The material of the sterilized plastics container shall not be coloured to such an extent that assessment
ol the colour ol the biood 1s adversely allected.

6.2.5 Thermal stability
This requirement refers primarily to plasma-freezing bags.

The plastics container, filled to half of its nominal capacity with water as specified in 1SO 3696, shall
withstand a slow freezing to and storage at —80 °C for 24 h, subsequent immersion in waterat (37 = 2) °C
for 60 min, and returning to room temperature. The plastics container shall meet the requirements of
5.6.3, 5.9, 6.2.7, and 6.2.8. Plastics containers intended to be shock-frozen (blast-frozen) or irradiated
shall be validated for those specific applications.

If a refrigerant solution is used, the plastics container may be enclosed in a protective bag to avoid direct
contact between the refrigerant solution and the plastics container.

6.2.6 Water vapour transmission

The plastics container, without an over-package, shall be filled to its nominal capacity with water as
specified in ISO 3696, sealed, and labelled ready for use. The plastics container shall then be capable of
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being stored for 42 days at a temperature of (4 + 2) °C without loss of a mass fraction of more than 2 o

of water from the solution.

NOTE The storage of certain blood components, such as p!atclct concentrates,
exchange rates for oxygen and carbon dioxide.

may require specific gas

6.2.7 Resistance to leakage

aled, the plastics container
oC for 10 min. The p!astics
quivalent to 50 kPa above

When filled to nominal capacity with water as specified in 1SO 3696 and se
shall not develop leaks under conditions of centrifugation at 5 000 g at 37
container is then squeezed between two plates to an internal pressure equl ;
atmospheric pressure at (23 + 5)°C for 10 min. No leakage is allowed on visual inspection.

For containers of flexible poly(vinyl chloride) (PVC), both tests should be repeated at 4 °C:rP[as!|cs
containers that are normally centrifuged without solution shall be subjected to Ehe same centrifugation
conditions as noted above without solution. Following this, the plastics container shqll w:thstqnd an
internal pressure equivalent to 50 kPa above atmospheric pressure after filling to nominal capacity.

NOTE When the plastics container is filled with anticoagulant solution, such as an ACD solution or other
solutions with similar pH, leakage can be detected by pressing the plastics container against sheets of blue litmus

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

6.2.8 Particulate contamination
Plastics containers shall be manufactured so that contamination with particles is minimized.

When tested as described in B.4, the fluid path within the plastics container should be free from
visible particles.

NOTE For the time being, limits and test procedures given in pharmacopoeias, for example, those specified
in the European Pharmacopoeia for parenteral solutions, might be used.

6.3 Chemical requirements

6.3.1 Requirements for the raw container or sheeting

The sheeting shall fulfil the requirements given in the relevant pharmacopoeias. Alternativelv. it mav be
tested as described in Table 2.

Table 2 — Ignition residues for polyolefins and PVC

Maximum
Test Plastics material permissible | 1°Stas ffec' fied
residue
Polyolefins 0,5 mg/g
Residue on ignition y -PV{: o A2
containing plasticiz- 1 mg/g
ers

6.3.2 Requirements for the test fluid

The limits specified in Table 3 shall not be exceeded when the appropriate tests are carried out on the
extract obtained in accordance with Annex A.
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Table 3 — Chemical limits on extracts from plastics container

Characteristics Maximum permissible value Test method in
Oxidizable constituents 1,5 ml ' A4
Ammonia 0,8 mg/l A4.2
Chloride ions (C1-) 4mg/l A4.3
Metals: Ba, Cr, Cu, Pb For each metal: 1 mg/I A44.1

Sn, Cd For each metal: 0,1 mg/|
Al 0,05 mg/l
Heavy metals 2mg/l AA44.2
Acidity or alkalinity 0,4 ml sodium hydroxide solution, e(NaOH) = 0,01 mol/l or A45
0,8 ml hydrochloric acid, ¢(HCI) = 0,01 mol/]
Residue on evaporation 5 mg or 50 mg/| A4.6
Opalescence Slightly opalescent, but not more pronounced than that of refer- AA4T7
ence suspension
Coloration No coloration A.4.8
UV absorbance In the range of 230 nm to 360 nm A49
0,25 for plastics containers with a nominal capacity < 100 ml
and 0,2 for plastics containers with a nominal capacity > 100 ml
Extractable plasticizer, e.g. |15 mg/100 ml A4.10
di(2-ethylhexyl) phthalate
(DEHP)a

a Only for flexible PVC containing DEHP.

Materials used in the manufacture of plastics containers for human blood and blood components shall
be carefully chosen so as to minimize the risks arising from leaching of chemical constituents into
the product. Particular attention shall be given to the toxicity of the materials used and the biological
compatibility of the plastics container with the product.

NOTE National pharmacopoeias have monographs on plastic materials which specify the composition and
limit of different constituents, as well as limits of metals such as Ba, Pb, Cd, Sn, Cr, and e.g. vinyl chloride monomers,

where applicable.
6.4 Biological requirements

6.4.1 General

The plastics container shall not adversely affect the therapeutic effectiveness of blood and blood
components and not release substances which may exhibit undue toxic, cytotoxic, bacteriostatic,
bactericidal, pyrogenic, or haemolytic reactions.

Typical biological safety tests are given in the ISO 10993 series.

6.4.2 Impermeability for microorganisms

The plastics container shall be impermeable to microorganisms when tested as specified in C.3.

6.4.3 Compatibility

When tested as specified in C4, C.5, and C.6, the plastics containers shall not release to the
anticoagulant/preservative solution and/or blood or blood components any substances in such
quantities that they have a pyrogenic, toxic, or haemolytic effect.
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7 Packaging

7.1 The requirements in Z.2 to Z.6 are related to the plastics container in its sealed over-package.
e established by the manufacturer on the
solution, the container shall

the container equals a mass

7.2 The shelf life (see 3.2) of the plastics container shall b
basis of stability data. When containing anticoagulant and/or preservative
have a shelf life not greater than the time during which the water loss from
fraction of 5 % at defined storage conditions of temperature and humidity.

7.3 The materials of the over-package or any treatment to its interior surface shou!d neithe‘r interact
with the plastic of the container or its contents nor support mould growth. If chemical fungicides are
used, evidence shall be provided to show there has been no harmful penetration of, or effect on, the

plastics container and its contents.
7.4 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.

7.5 The over-package shall be strong enough to resist damage under conditions of normal handling and use.

7.6 The plastics container and components shall be arranged in the over-package in a manner which
will minimize the collecting tube and transfer tube(s) from kinking and acquiring a permanent set.

8 Labelling

8.1 General

The labelling of a plastics container shall conform to applicable national regulations. In absence of
national regulations, the labelling shall include the requirements as specified in 8.2 to 8.5. If graphical

symbols are used, then refer to ISO 3826-2 and IS0 15223-1.

NOTE The European Medical Device Directive (93/42/EEC as amended by 2007/47/EC) requires labelling of
medical devices containing phthalates (see EN 15986).

8.2 Label on plastics container

The label shall, if possible and where applicable, contain the information specified in a) to i). However, if
the available label space is too small for this purpose, it is permissible to give the information of items
f), g) and h) in the instructions for use rather than on the label:

a) manufacturer’s name and address and/or the name and address of the supplier responsible;

b) description of the contents and intended use;

formulation and volume (in millilitres) or mass (in grams) of anticoagulant and/or
tive solution and any other material introduced, and the volume (in millilitres), or mass (in

f blood and blood components to be collected;

¢) nature,
preserva
grams) O
d) astatement defining the conditions of sterility and non-pyrogenicity;
e) lot designation;

an instruction that the container is for single use only;

f)

g) an instruction indicating not to use the plastics container if there is any visible sign of deterioration;
h) an jnstruction indicating not to vent;

10
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A4.5 Determination of acidity or alkalinity

After the addition of two drops of phenolphthalein solution, 10 ml of the test fluid shall not be coloured
red. However, on the addition of less than 0,4 ml caustic soda [c(NaOH) = 0,01 mol/l], red coloration shall
occur. After the addition of 0,8 ml hydrochloric acid [¢(HCI) = 0,01 mol/I], this coloration shall disappear
again. On the addition of five drops methyl red solution, the solution shall have an orange-red coloration.

A4.6 Determination of the evaporation residue
Evaporate 100 ml of the test fluid on a water bath and dry at 105 °C to constant mass.

AA4.7 Determination of turbidity and degree of opalescence

A47.1 General

Using identical test tubes of colourless, transparent, neutral glass with a flat base and an internal
diameter of 15 mm to 25 mm, compare the liquid to be examined with a reference suspension freshly
prepared as described below, the depth of the layer being 40 mm. Compare the solutions in diffused
daylight 5 min after preparation of the reference suspension, viewing them vertically against a black
background. The diffusion of light shall be such that reference suspension 1 can readily be distinguished
from water and that reference suspension 2 can readily be distinguished from reference suspension 1.

A4.7.2 Reagents

A4.7.2.1 Hydrazine sulfate solution

Dissolve 1 g of hydrazine sulfate in water and dilute to 100 ml. Allow to stand for 4 h to 6 h.

A4.7.2.2 Hexamethylenetetramine solution

Dissolve 2,5 g of hexamethylenetetramine in 25 ml of water in a 100 ml glass-stoppered flask.

A.4.7.23 Primary opalescent suspension

Add to the solution of hexamethylenetetramine (A.4.7.2.2) 25 ml of the hydrazine sulfate solution
(A.4.7.2.1). 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
defects. The suspension shall not adhere to the glass and shall be well mixed before use.

A.4.7.2.4 Standard of opalescence

Dilute 15 ml of the primary opalescent suspension (A.4.7.2.3) to 1 000 ml with water.
“This suspension shall be freshly prepared and may be stored for at most 24 h.
'  A4.7.25 Reference suspensions
| Pi refi suspensions in accordance with Table A.1. Mix and shake before use.

Table A.1 — Reference suspensions
l Volumes in millilitres

1 2 3 4
a5l 10 30 w0
| 70 50
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Annex C
( normative)

Biological tests

C.1 General

i 3-12 defi
For general biological tests for medical devices, see 1SO 10993 scrleg..: Iig:cf(ﬁzting w‘?{;::;‘]iﬂmpie
preparation and reference materials. Manufacturers shall conduct adeq Nstrate

biocompatibility.

C.Z2 Preparation of the test solutions

C.2.1 Test fluid I (polar extractant)

Fill the empty plastics container twice to nominal capacity with water ff_"‘ injection, shake_ far
approximately 1 min, and then empty. After the rinse water has drained off, fill the empty container
with enough sterile endotoxin-free sodium chloride solution®) [p(NaCl) = 9 g/I] so that the ratio of the
inner surface of the empty container, expressed in square centimetres, to the volume of sodium chloride
solution, expressed in millilitres, is at least 6:1. Then compress the container so that the remaining air
escapes from the container, and close it. If the container is packed in an outer bag, extract it for at least
(60 + 12) min in pressurized, saturated steam at (121 % 2) °C. Perform the extrachon_on a sufficient
number of containers so that at least approximately 250 ml of extract is available. Mix the extracts
from the individual containers after they have cooled. Treat in a flask in the same manner 250 m] of the
sterile, endotoxin-free isotonic sodium chloride solution as comparison fluid (blank sample).

C.2.2 Test fluid II (non-polar extractant)
Prepare the test fluid Il in the same manner as the test fluid | according to C.2.1, but

— drythe empty containers after being rinsed with water forinjection at 50 °C for 1 h, or until moisture

can nnlanopr e dotormmined e srictssl ey At A
A ReLonger ac deiermineC Dy visual inspection;

— use sesame oil for parenteral® use or cottonseed 0il?) as extraction agent;

— use sesame oil for parenteral6) use or cottonseed 0il?) as comparison fluid, according to the
extraction agents used;

use the non-polar extractant mentioned in the specific biological test.

C.3 Test for impermeability to microorganisms

Fill empty containers to their nominal capacity under sterile conditions witha culture medium, e.g. casein
peptone-soybean flour peptone bouillon (CaSo), and seal. Immerse the containers, or the ai)propriate
parts of the containers, in a suspension (approximately 106 CFU/mI) of challenge organism (e.g. Bacillus
atropheus, NCTC 10073) for at least 30 min. Remove the containers from the challenge suspension and
rinse with sterile water. Incubate the containers for at Jeast 7 days ata temperature ag S o the
challenge organism (e.g. 37 °C for Bacillus atropheus). pprop

5) See e.g. European Pharmacopoeia.
6) See European Pharmacopoeia or United States Pharmacopeia.

7) United States Pharmacopeia.

20
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