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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental_in liaison with ISQ_also take part in the wark
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Introduction

This International Standard contains requirements and acceptance criteria (including test methods) for safety
related parameters for plasmafilters. Only those requirements that are specific to plasmafilters have been
included. Non-specific requirements are covered by references to other International Standards, listed in
Clause 2. This International Standard does not cover matters related to toxicity. Such issues are covered in
relevant parts of ISO 10993
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INTERNATIONAL STANDARD

ISO 13960:2010(E)

Cardiovascular implants and extracorporeal systems —

Plasmafilters

1 $cope

This [International Standard specifies requirements for sterile, single-use plasmafilters, finfended for use on
humans.

This [International Standard does not apply to the extracorporeal circuits used for plasmaphergsis or other
extraporporeal blood exchange devices, such as haemodialysers, shaemodiafilters, |haemdfilters,
haemoperfusion devices, vascular access devices, oxygenators or active medical devices. This|International
Stanglard does not address the replacement fluid.

2 ormative references

The ffollowing referenced documents are indispensable forthe application of this document. For dated

refer

nces, only the edition cited applies. For undated.‘references, the latest edition of th

b referenced

bquipment —

mofilters and

document (including any amendments) applies.

ISO $94-2, Conical fittings with 6 % (Luer) taper for'syringes, needles and certain other medical

Part P: Lock fittings

ISO 8637, Cardiovascular implants and attificial organs — Haemodialysers, haemodiafilters, hag
haenyoconcentrators

ISO 10993-1, Biological evaluation* of medical devices — Part 1: Evaluation and testing Within a risk
manggement process

ISO 10993-4, Biological evaluation of medical devices — Part 4: Selection of tests for interactiong

ISO 1
ISO 1

ISO 1

0993-7, Biological-evaluation of medical devices — Part 7: Ethylene oxide sterilization resid

0993-11,.Biological evaluation of medical devices — Part 11: Tests for systemic toxicity

7665=4, Sterilization of health care products — Moist heat — Part 1. Requirements for the

with blood

Lals

levelopment,

va/ithion and routine control of a sterilization process for medical devices

ISO 11135-1, Sterilization of health care products — Ethylene oxide — Part 1: Requirements for the
development, validation and routine control of a sterilization process for medical devices

ISO 11137-1, Sterilization of health care products — Radiation — Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices

3 Terms and definitions

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

©1S0
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3.1

blood compartment
part of plasmafilter through which blood is intended to pass

3.2

filtrate compartment
part of plasmafilter through which filtrate flows

3.3
filtration rate

rate at which fluid is removed from the blood compartment across the semipermeable membrane into the

of- o nlac

filtrate compartment

3.4

plasmaphergsis
plasma separation
separation of a portion of the whole plasma from formed elements of blood by means of.a Semiperm

membrane

mafiltar
OTroprastanter

NOTE Plasmapheresis can also be accomplished through the use of differential centrifGgation but this method
covered by this International Standard.

3.5
plasmafilter,

device intended to perform membrane plasmapheresis

3.6

transmembijane pressure

TMP
PTM™

mean pressyre across the semipermeable membrane

NOTE THe transmembrane pressure is given by the-following equation:
PRITP
pu=H 50— py
where

pelis the pressure at blood compartment inlet;

peo is the pressure at blood‘compartment outlet;

)z is fhe pressure at filtraie’compartment outlet.

3.7
sieving coe

icient

ratio of a sollite concentration in the filtrate to the simultaneous concentration of the same solute in blood

pable

is not

4 Requirements

4.1 Biological characteristics

4.1.1 Biocompatibility

Parts of plasmafilters that will come into direct or indirect contact with blood during their intended clinical use
shall be biocompatible with respect to their intended clinical use.

Compliance shall be verified in accordance with 5.2.1.

© 1SO 2010 — All rights reserved
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Sterility and non-pyrogenicity

Blood and filtrate compartments shall be sterile and non-pyrogenic.

Compliance shall be verified in accordance with 5.2.2.

4.2

4.21

Whe

Physical characteristics

Structural integrity

tested in accordance with 5.3.1, plasmafilters shall not leak

NOTH

4.2.2

This requirement refers to the external integrity of the devices.

Blood compartment integrity

When tested in accordance with 5.3.2, the blood compartment shall not leak.

4.2.3

4.2.3

Exce
of the

Com

4.2.3
Exce
dime
dialyg
nots

Com

4.2.3

Whe
withi

4.2.3

Connectors and ports

1 Connections to the blood compartment

bt when plasmafilters and the extracorporeal circuits are designed as an integral system, th
blood inlet and outlet connectors of plasmafilters shall be)inh accordance with ISO 8637.

pliance shall be verified by inspection.

2 Connection to the filtrate compartment

bt when plasmafilters and their extracorporeal circuits are designed as an integral
hsions of filtrate ports shall be a male' 6 % (Luer) taper lock fitting in accordance with
is fluid inlet and outlet port in accordance with 1ISO 8637. Connectors made of semi-rigid nj
bparate under an axial force of 15 N for 15 s.

pliance shall be verified by-inspection.

3 Volume

measured in.accordance with 5.3.3, the volumes of the blood compartments of plasmafi
the range of values stated by the manufacturer [see 6.2 d)].

4  Pressure drop

e dimensions

system, the
SO 594-2 or
aterials shall

ters shall be

When mieasured in accordance with 5.3.4, the pressure drop across the blood compartment of th

e plasmafilter

shall

4.3

4.31

be within the range of values stated by the manufacturer [see 6.2 h)].
Performance characteristics

Filtration rate

When measured in accordance with 5.4.1, the filtration rate shall be within the range of values stated by the
manufacturer [see 6.2 g) 1)].

©1S0
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4.3.2 Sieving coefficient
When measured in accordance with 5.4.2, the sieving coefficients for albumin, immunoglobulin M (IgM) and

beta lipoprotein or equivalent indicators shall be within the range of values stated by the manufacturer
[see 6.2 g) 2)].

4.3.3 Non-haemolytic characteristics

The device shall not cause haemolysis that represents a safety hazard to patients when tested at the
maximum specified operating conditions. Testing shall be in accordance with 5.4.3.

5 Methods

5.1 General

Carry out the tests and measurements below with the device under test preparéd-according t¢ the
manufacturef's instructions for the intended clinical use.

Unless otherwise stated below, use the pressures and flow rates stated by the manufacturer for the intgnded
clinical use gnd conduct tests with the test liquids at (37 = 1) °C. If the relationship between variables is
non-linear, nake sufficient determinations to permit valid interpolation betwéen data points.

The test systems shown do not indicate all the necessary details of practicable test apparatus. The desigh and
construction pof actual test systems and the establishment of actual test systems shall also address the many
factors contrlbuting to measurement error, including, but not limited to, pressure measurement errors due to
static head feffects and dynamic pressure drops; parameter ‘stabilization time; uncontrolled temperature
variations at|the non-constant flow rates; pH; degradation>of test substances due to heat, light and |time;
degassing off test fluids; trapped air and system contamination by foreign material, algae and bacteria.

The test methods below are reference methods. \Other methods may be used, provided they have |been
shown to be pf comparable precision and reprodugibility.

5.2 Methqds for assessment of biological characteristics

5.2.1 Biocpmpatibility

Compliance ghall be verified by ‘test or by inspection of the manufacturer's documentation on biocompatibility,
in accordance with ISO 10993-4, ISO 10993-4 and ISO 10993-7, as relevant.

5.2.2 Sterility and non:pyrogenicity

Verify compliance;/~as relevant, in accordance with ISO 10993-11, ISO 17665-1, 1SO 11135-1| and

5.3 Methods for assessment of physical characteristics

5.3.1 Structural integrity

Fill the device under test with water and raise the pressure to 1,5 x the maximum stated by the manufacturer
[see 6.2 c)]. Maintain this pressure for approximately 10 min and visually inspect the device for any
emergence of water (leaks).

4 © 1SO 2010 — All rights reserved
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5.3.2 Blood compartment integrity

Set up the filter in the vertical position. Close off the bottom filtrate and blood ports. Wet the membrane with
water and fill the filtrate compartment, if appropriate. Pressurize the blood compartment with air to 1,5 x the
maximum transmembrane pressure specified by the manufacturer for a period of 10 min. If no bubbles exit the
filtrate compartment, through the open filtrate port, the blood compartment is intact.

5.3.3 Volume

The volume of the blood compartment shall be calculated from geometrical data (volume of headers, fibre
dimensions and the number of fibres). Compliance is checked by inspection of the manufacturer's
docufmentation.

NOTE The volume is calculated as described above since it might prove difficult to find a liquid-that will not be filtered
through a plasmafilter membrane.

5.3.4] Pressure drop

5.3.4/1 Test liquid

The fest liquid shall be anticoagulated bovine or human blood, with sustained levels of a hematpcrit value of
(32 {3) % and protein content of (60 = 5) g/I.

5.3.4{2 Procedure

Fill the filtrate compartment with saline or plasma and the.blood compartment with the test fluid.|Measure the
presgure drop across the blood compartment over the manufacturer's stated range of blood flow rates.

5.4 | Performance characteristics
5.4.1| Filtration rate
5411 Test liquid

The {fest liquid shall be anticoagulated bovine or human blood, with sustained levels of a hematpcrit value of
(32 43) % and protein content.of (60 + 5) g/l.

5.4.1(2 Procedure

Set Yp a test circuitvas shown in Figure 1. Do not allow the priming pressure to exceed the maximum
transmembrane pressure stated by the manufacturer [see 6.1 g)]. Make measurements of plasma flow rates
with the test.liquid circulating through the blood compartment of the device under test and in|sequence of
meagurement from minimum to maximum transmembrane pressure at each blood flow rate gtated by the
manufacturer [see 6.2 c)].

5.4.2  Sieving coefficient
5.4.21 Test liquid

The test liquid shall be bovine or human plasma with a protein content of (60 = 5) g/l and containing one or
more of the following substances or equivalent indicators:

a) albumin (present as plasma albumin);
b) immunoglobulin M (IgM);
c) beta lipoprotein.

NOTE Further substances/indicators or whole blood can be used.

© 1SO 2010 — All rights reserved 5
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4
P+
Pei
PBo
3
2 — 2
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Y U |
1
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3)
Key
1 plasma pump
2 chamber
3  device urjder test
4  blood pump
5 testliquidat (37 +1)°C
PBI is the pressure of blood at the inlet of the device under test.
peo is the pressure of blood at the outlet of the device under test.
s is the pressure of the filtrate at the outlet of the.device under test.
Figure 1 — Schematic test circuit for.determination of the filtration rate and sieving coefficient

5.4.2.2 Pihocedure
Set up a tesf circuit as showndn,Figure 1. Measure the protein content of the test liquid and record this Jalue.
Set the test [iquid flow rate‘to)the maximum blood flow rate stated by the manufacturer [see 6.3 b)] and the
filtration rate [to at least 20'% of the test liquid flow rate. If, for device related reasons, the stated test liquig flow
rate cannot e achieved, use the maximum possible rate and record the rate used.
Collect test samples-after steady state has been reached (typically after 30 min of blood contact). Measute the

point

concentratiol of,the protein in the filtrate. The measurements should be repeated at a second time

(typically aft i

Calculate the sieving coefficient, S, using the following equation:

C
§=—F
Bl

where

cg is the concentration of a solute in the filtrate;

cg; is the concentration of a solute at the inlet of the device under test.

© 1SO 2010 — All rights reserved
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