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Foreword

[SO (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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document is concerned with filters intended to perform plasma filtration in humans. If such a filter
is used with an extracorporeal circuit, the dimensions of the blood compartment connectors and filtrate
compartment connectors have been specified to ensure compatibility of the device with the extracorporeal
blood circuit specified in ISO 8637-2. The design and dimensions have been selected to minimize the risk of
leakage of blood and the ingress of air.

It was not found practicable to specify materials of construction. Therefore, this document only requires
that materials used have been tested, and that the testing methods and the results are made available upon
request.

There is np Intention to specily, or to set Imits on, the performance characteristics of the devicgs because
such restrjictions are unnecessary for the qualified user and would limit the alternatives available when
choosing a device for a specific application.

© IS0 2024 - All rights reserved
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Extracorporeal systems for blood purification —

Part 3:
Plasmafilters
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NOTE 1

NOTE 2
ISO 8637-1,
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r:\]l
The followling documents are refefred to in the text in such a way that some or all of their content ¢

requireme
the latest ¢

[SO 10991
manageme

[SO 10993
[SO 10993

-

e plasma from blood in therapeutic plasmapheresis therapy. This document sp¢
nts for sterile, single-use plasmafilters, intended for use on humans, hereimafter ¢
as “the device”, for use in humans. This document does not apply to;

orporeal blood circuits;

dialysers, haemodiafilters, haemofilters and haemoconcentrators;
perfusion devices;

ar access devices;

pumps;

s or equipment intended to perform plasma separation.

Requirements for the extracorporeal blood circuit are specified in ISO 8637-2.

Requirements for haemodialysers, haemodiafilters, haemofilters and haemoconcentrators are

ative references

nts of this document! For dated references, only the edition cited applies. For undated 1
bdition of the referérniced document (including any amendments) applies.

-1, Biologicalevaluation of medical devices — Part 1: Evaluation and testing wit
nt process

-4, Biolegical evaluation of medical devices — Part 4: Selection of tests for interactions wif

L7-Bielogical evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals

ment specifies requirements and test methods for plasmafilters, which are deyiCes

intended
bcifies the
ollectively

specified in

onstitutes
eferences,

hin a risk

h blood

[SO 10993

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

ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials, sterile

barrier sys

tems and packaging systems

ISO 11607-2, Packaging for terminally sterilized medical devices — Part 2: Validation requirements for forming,
sealing and assembly processes

[SO 80369-7, Small-bore connectors for liquids and gases in healthcare applications — Part 7: Connectors for
intravascular or hypodermic applications

ISO 80369-20, Small-bore connectors for liquids and gases in healthcare applications — Part 20: Common

test metho

ds
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Medical devices — Information to be supplied by the manufacturer

3 Terms and definitions

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

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

3.1

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

blood conlpartment

part of the
3.2

plasmadfilter (3.7) through which blood is intended to pass

blood comppartment volume

volume wh

Note 1 to entry: For hollow fibre devices, the blood compartment volume includes the(volume of the hollow
the headery.

3.3

ich is needed to fill the blood compartment (3.1)

plasma filtrate compartment

part of the
3.4

plasmafilter (3.7) through which filtrate flows

plasma filtration rate

rate at wh
into the pl

3.5
labelling
written, p
or wrapps
descriptio

3.6
plasma se
plasmap
plasma fi
separation
membrane

Note 1 to entry: Plasina separation can also be accomplished through the use of centrifugation; however, 4

is not coverj

ich plasma is removed from the blood compartment (3.1) across the semipermeable
hsma filtrate compartment (3.3) of a plasmafilter (3.7)

rinted, graphic or electronic matterthat is affixed to the plasmafilter (3.7) or any of its
brs, or that accompanies a plasmafilter, and which is related to the identification
h and use of that device, excluding shipping documents

paration

eresis

tration

of a portion_¢f'the whole plasma from formed elements of blood by means of a semi

ed byithis document.

3.7

fibres plus

membrane

containers
technical

permeable

his method

plasmafilter
plasma separator
device intended to perform membrane plasmapheresis (3.6)

3.8

sieving coefficient
ratio of a solute concentration in the filtrate to the simultaneous concentration of the same solute on the

feed side

© IS0 2024 - All rights reserved
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transmembrane pressure

TMP

Pt™m
mean pres

sure exerted across the semipermeable membrane contained in the plasmafilter (3.7)

Note 1 to entry: The transmembrane pressure is given by Formula (1):

Ptm=

where

_PpitPpo

2

e8]

PBi
Pso

Pr

4 Requ

4.1 Biol

Parts of t
evaluated

Attention
toxicology

in the countries in which the device is to be marketed.

4.2 Sterility

The blood
with 5.3.

4.3 Non

The blood
accordanc

4.4 Mec

441 St

The plasm

is the pressure at the blood compartment inlet;
is the pressure at the blood compartment outlet;

is the pressure at the filtrate compartment outlet.

irements

ogical safety and haemocompatibility

ne plasmafilter that are intended to come into directorvindirect contact with bloo
for freedom from biological hazards, in accordance with 5.2.

s drawn to the need to establish whether national, regulations or national standards
and biocompatibility testing exist in the countryin which the device is produced and, if

hnd filtrate pathways of the plasmafilter shall be sterile. Compliance shall be verified in g

-pyrogenicity

and filtrate pathways of the plasmafilter shall be non-pyrogenic. Compliance shall be
e with 5.4.

hanical characteristics

fucturalkintegrity

afilter external casing shall be capable of withstanding a positive pressure of 1,5 ti
! ndad oo

d shall be

governing
hpplicable,

ccordance

verified in

mes of the

rAar o oo Bracouraakhaoza ata ool A nracciien o nagativza

ssure not

manufactd

213433 d-a
Fer-SfFecommenaeatiaxintin pressure-anove-atmoespRerepresstreantaRegative Pt

exceeding 66,7 kPa (500 mmHg) below atmospheric pressure, when tested in accordance with 5.5.1.2 and

5.5.1.3.

4.4.2 Blood compartment integrity

When exposing the blood compartment of the plasmafilter to a validated test procedure performed at
1,5 times of the manufacturer's maximum recommended transmembrane pressure, the blood compartment
shall not leak. Compliance with this requirement shall be verified in accordance with 5.5.2.

© IS0 2024 - All rights reserved
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4.4.3 Connectors

4.4.3.1 Plasmafilter blood compartment connectors

Except where the plasmafilter and the extracorporeal blood circuit are designed as an integral system, the
dimensions of the blood compartment connectors shall be as given in Figure 1 and Table 1.

Plasmafilter blood compartment functional requirements, such as acceptable leakage rate, minimum
separation force, minimum separation and maximum connection torque shall be defined in accordance
with the manufacturer’s risk management process. The boundary parameters used in tests such as the
torques, the connection and disconnection forces as well as holding times and ambient temperatures must
be considered and defined as part of the manufacturer's risk assessment on the use of the product.

Functiona] testing shall be performed subject to the manufacturer’s risk assessment. Complianc¢ with this
requirement shall be verified in accordance with 5.5.3.2.

E
F
G
— X X
e / —
7/ /
)%
t+tt— —-_ 5| o| &
Z
| s
|
L |
P K O[]
K
Y Z

N

Vi

A \
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Figure 1 — Cone blood inlet and outlet blood compartment connectors of the plasmafilter

© IS0 2024 - All rights reserved
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Table 1 — Blood compartment connector dimensions

E F G2 H Jb Ke pd a B Y
mm mm mm mm mm mm mm ° °
Minimum 10,8 0,85 5,97 — —
Nominal rlnoog(re r?l(f’rre 8 r1n3o‘r’£ 11,0 1,1 6,0 15 15 6:100
Maximum 11,3 1,35 6,03 — —
Key
E  length of tapered region
F  length of tapered region
G thread pitch
H rootdigmeter
]  crestdipmeter
K thread grest width
P cone dijmeter
a angle of thread
B angle of thread
y dimens|on taper rate
a2 Double thread pitch.
b Altered|upper tolerance to accommodate different components and materials:
¢ Revised dimension and tolerances based on existing manufacturing practice.
d  Cone's plane of reference: square A. Dimension measured as a projectionon the front face. See Figure 1 (Z).
4.4.3.2 Plasmafilter filtrate compartment connectors
Except Wl]:in the plasmafilter and its extracorporeal circuit is designed as an integral system, the plasma
filtrate compartment connector shall be as followrs;
a) conneftor design of ISO 8637-1:2023, Figure 2 and Table 2; or
b) Luer 1pck connector design of ISO 80369-7:2021, Figures B.1 and B.3; or
¢) anon-ocking connection for direct attachment of the tubing.
If non-locKing connectors areused, they shall not separate under an axial force of 25 N applied for 15 s.
Filtrate cpnnector functional requirements, such as acceptable leakage rate, minimum §eparation
force, minimum separatien and maximum connection torque shall be defined in accordancg with the
manufactyrer’s risk mrahagement process. The boundary parameters used in tests such as the tqrques, the
connection and disconnection forces as well as holding times and ambient temperatures must be ¢onsidered

and define

d as part of the manufacturer's risk assessment on the use of the product.

Functiona

teésting shall be performed subject to the manufacturer's risk assessment.

Complianc

e with these requirements shall be verified in accordance with 5.5.3.3.

4.5 Performance characteristics

4.5.1 Plasma filtration rate

The plasma filtration rate shall be determined in accordance with 5.6.2. The blood flow rate shall cover the
manufacturers specified range for the plasmafilter (see 6.4).

© IS0 2024 - All rights reserved
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4.5.2 Sieving coefficient

The sieving coefficients for albumin, immunoglobulin G (IgG), immunoglobulin M (IgM), apolipoprotein B
(apoB) or low density lipoprotein (LDL), or other equivalent indicators shall be determined in accordance
with 5.6.3.

4.5.3 Blood compartment volume
The volume of the blood compartment shall be determined in accordance with 5.6.4.

If the blood compartment volume is stable or constant over the clinical range of pressures, a single
measurement is sufficient. If the blood compartment volume varies with pressure, the blood compartment
volume over the clinical range of pressures shall be established.

4.5.4 Blpod compartment pressure drop

The pressiyire drop of the blood compartment shall be determined in accordance with 5.6.5.

4.5.5 Hgemolytic characteristics

The haemglytic characteristics shall be determined in accordance with 5.6.6¢

4.6 Expjry date
oven after
validated
ith 5.7.

The biologjical safety, sterility, performance data and mechanical irftegrity of the device shall be pr
storage fof a period corresponding to the expiry date. The expiry date can be established with
accelerate

1 stability studies or real time aging data. Complianceshall be verified in accordance wj

5 Test methods

5.1 Genleral

The requi hfilter and

shall be re

rements specified in 4.5 shall be-determined prior to marketing a new type of plasm
-evaluated after changes in the device that can alter its performance.

For the tes
results me

ts, the device sample size'shall be risk-based and shall be capable of demonstrating tHat the test

et the full range of specifications of the manufacturer with statistical confidence.

Configuration of the disposable¢“samples used for the tests shall be representative of the final production
configuratlion, including stérilization.
Measurem

ents shall bedqmade in vitro at (37 £ 1) °C. When the relationship between variables is|nonlinear,

sufficient
measurem
have been

The test syts

leterminations shall be made to permit interpolation between the data points. The ted
ent given'in this document are reference tests. Other test methods may be used, pro
validated and shown to be precise and reproducible.

hniques of
vided they

ctamcchaourn donaotindicta A1l +ha nnnaooqv"f!nf—mlo ofnracticablatact annaratce Tha
Y praeete o

Hesign and

TTCTITO-UTTO VY T oro-rrotrrrorcorceurrrre-rrece oot Tt OT Tre-teotTr ToretroTTITe

construction of actual test systems shall also address factors contributing to measurement error, including,
but not limited to, pressure measurement errors due to static head effects and dynamic pressure drops,
parameter stabilization time, uncontrolled temperature variations, pH, degradation of test substances due
to heat, light and time, degassing of test fluids, trapped air, and system contamination by foreign material,
algae and bacteria.

NOTE Clause 5 contains tests that are of a type-testing nature, which are carried out prior to marketing of a new
device or when changes are made to the device or its manufacturing processes. Others are of a quality control nature,
which are repeated on a regular basis according to quality management system requirements.

© IS0 2024 - All rights reserved
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5.2 Biological safety and haemocompatibility

The biological safety of plasmafilter pathways that are intended to come into direct or indirect contact with
the patient's blood shall be evaluated on samples of each new type of device prior to its marketing, or after
any change in the materials of construction of that type of device, or after any change in the method of
sterilization. Testing shall be carried out in accordance with ISO 10993-1, ISO 10993-4, ISO 10993-7 and

ISO 10993-

11, as relevant.

5.3 Sterility

Compliance with 4.2 shall be verified by the inspection of the records to show that the device has been
exposed to a sterilization process that has been validated by ISO 11737-2.

5.4 Non
Compliand

NOTE
but makes 1

5.5 Med
5.5.1 St

5.5.1.1 ¢

The requit

5.5.1.2 |

Completel
which pre
maximum
device for

Alternatel
be applied

5.5.1.3 1

Completel
pressure i
recommer

-pyrogenicity
e with 4.3 shall be verified in accordance with ISO 10993-11.

S0 10993-11 does not specifically address requirements for endotoxin mediated pyrogenicity te
eference to ANSI/AAMI ST72.

hanical characteristics
Fuctural integrity

reneral

ements of 4.4.1 shall be verified by the following téSt methods.

Positive pressure test

U fill the device with degassed water at’ (37 + 1) °C. Seal all connectors except the co
ssure is applied. Apply a positive air. pressure 1,5 times of the manufacturer's recq
pressure and seal the apparatus.After 10 min, record the pressure and visually ex
leaks.

y, a constant air pressure (1;5'times of the manufacturer’s recommended maximum pre
and the device can be submerged in water to test for air leakage.

Negative pressure'‘test

 fill the devicéwith degassed water at (37 + 1) °C. Seal all connectors except the connect
s applied. Rlace the device under sub-atmospheric pressure of 1,5 times of the man
ded maximum pressure, unless that sub-atmospheric pressure exceeds 500 mmHg

specified.
after 10 m

Alternatel

submerged in water

[n that'case, apply a sub-atmospheric pressure of 66,7 kPa (500 mmHg). Seal the app3
n,record the pressure and visually examine the device for leaks.

st methods

nnector to
mmended
amine the

ssure) can

r to which
facturer's

or is not
ratus, and

VA aYe Y DI e Wi

to test for water leakage.

5.5.2 Blood compartment integrity

rice can be

Compliance to 4.4.2 shall be determined by reviewing the validation records of the test procedure.

© IS0 2024 - All rights reserved
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5.5.3 Connectors

5.5.3.1 General

All connectors for the plasmafilter shall provide a safe connection. To ensure a safe connection, excessive
leakage of air from the outside or loss of blood to the environment shall be avoided. The degree of acceptable
leakage rate, minimum separation force, minimum separation torque and maximum connection torque
at this position in the plasma separation system shall be defined in accordance with the manufacturer’s
risk management process. Boundary parameters used in tests such as torques, connection forces and
disconnection forces, as well as holding times and ambient temperatures, shall be considered and defined as

part of the

manufacturer's assessment of the use of the product.

5.5.3.2

Except when the plasmafilter and the extracorporeal circuit are designed as an integral system, ¢
with 4.4.3(shall be determined by dimensional inspection meeting the requirements of Eigure 1 a

and deter
optical m

The analogue gauge described in Figures 2 to 4 is suitable for determining comptiance with the spe
for the come diameter, P, and the dimensional taper rate, y, given in Table Ji-Figure 2 and Table

the requir
connector
socket refe
cone diam

Functiona
process. W
the perfor

NOTE

lasmatfilter blood compartment connectors

ompliance
nd Table 1,

ined using any one or combination of the following: digital contact meastrement in
surement, three-dimensional X-ray imaging, analogue gauges or another validated me

ftruments,
thod.

cifications
2 indicate

pd dimensions and tolerances of the gauge. Figure 3 and Table 8 characterize a socket
for measuring the cone. The gauge of Figure 2 conforms tothe-dimensions and tolera
rence connector. Figure 4 illustrates a cone engaged with the'gauge meeting the specifi
bter and taper rate of Table 1 and within acceptance window ‘@’.

compliance is demonstrated by tests and acceptance-criteria derived from the risk m4
here appropriate, reference can be made to ISO 80369-20 which specifies test methods {
mance of small bore connectors in healthcare applications.

Dimensional assessment can involve destructivemethods to gain access to features for measur

J
¥

—
—

/

I

, H

(K

reference
hces of the
cations for

inagement
o evaluate

ement.

—+
|
|
|
|
|
|
|
P

Figure 2 — Socket conical gauge for testing the blood connector cone
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Table 2 — Socket conical gauge dimensions

ISO 8637-3:2024(en)

Ea fP G® H J (K) P )4

mm mm mm mm mm mm mm
Minimum 9 — 0,99 6,025 6,444 —
Nominal — 7 1,00 6,030 6,449 5,970 — 6:100
Maximum — — 1,00 6,030 6,449 59
Key
E length
f length
G length
H cone digmeter
J  cone digmeter
(K) cone digmeter
P diamet¢r
Yy taper
a  Refererjce dimension.
b Testing|length.
¢ Testing|dimension range.

e
f
Ry
N

Figure 3 — Socketreference connector for testing the blood connector cone

© IS0 2024 - All rights reserved
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Table 3 — Socket reference connector dimensions

ed fb G¢ H ]b Kd y
mm mm mm mm mm mm
Minimum — — 10 5911 — 6,301
Nominal 7,5 1 — 5916 — 6,306 6:100
Maximum — — — 5,916 0,5 6,306
Key
e length
f length
G length
H taper cgne
J radius
K taper cgne
Yy taper

Refererjce dimension for limit of engagement with cone connector.

o

Refererlce dimension for the diameter K.

a

Minimal length of cone.

-

|
i
2— | |
!

[N

Key
1 cone
2 gauge

a Testin d;uu.uo;uuo laus\..
Apply the gauge to the conical connector with a total axial force of 5 N, without the use of torque. Remove the axial load.

Figure 4 — Illustration of socket conical gauge testing the cone blood connector

5.5.3.3 Plasmafilter plasma filtrate compartment connectors

For connectors having the design of Figure 2, compliance shall be determined by dimensional inspection
and demonstrated by meeting the requirements of Figure 2 and Table 2.

© IS0 2024 - All rights reserved
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For connectors having the design of Luer lock connectors of ISO 80369-7:2021, Figures B.1 and B.3,
compliance shall be determined by dimensional inspection meeting the requirements of ISO 80369-7.

Non-locking connections shall not separate under an axial force of 25 N applied for 15 s. Locking connections
shall comply with 4.4.3 or the test method described in ISO 80369-20.

Functional compliance is demonstrated by tests and acceptance criteria derived from the risk management
process. Where appropriate, reference can be made to ISO 80369-20, which specifies test methods to
evaluate the performance of small bore connectors in healthcare applications.

Dimensional compliance shall be determined using any one or combination of the following: digital contact
measurement instruments, optical measurement, three-dimensional X-ray imaging, analogue gauges or

another validated method.

NOTE Dimensional assessment can involve destructive methods to gain access to features for measutrgment.

5.6 Performance characteristics

5.6.1 Test solution

The test s¢lution shall be anticoagulated human or bovine blood with a haematocrit value of (32 # 3) % and
a protein doncentration of (60 + 5) g/I.

5.6.2 Plasma filtration rate — Test procedure

Prepare the device consistent with the device’s instructions «for' use to ensure removal of qir. Set up
the test cit;cuit as shown in Figure 5. Do not allow the presstre during priming to exceed the|maximum
transmemprane pressure as specified by the manufacturer (see 6.4). Establish stable fonditions
(temperatire, flow and pressure) for blood and plasma filtrate flows and ensure all air is removefd from the
plasmafiltpr. Perform plasma filtration rate measurements under the stable conditions at a range of blood
flow rates|which include the minimum and maximum'blood flow rates specified by the manufactyrer.

NOTE [he relationship between plasma filtration rate and transmembrane pressure (TMP) can d¢viate from
linearity and attain a maximum value which canyemain constant despite an increasing transmembrane pressure.
This plateap represents the maximum filtratiofi flow rate for the device.

5.6.3 Sieving coefficient

5.6.3.1 Test solution

The test sqlution shall be afiticoagulated human or bovine plasma with a protein concentration of (60 + 5) g/I
and contain one or more‘ofthe following substances or equivalent indicators:

— albumlin (present@as plasma albumin);

— IgG;

— apoB e kDL;

— IgM.

NOTE Alternate substances or whole blood can also be used.

5.6.3.2 Test procedure

Set up the test circuit with either a recirculating fluid configuration [see Figure 5 a)] or single pass fluid
configuration [see Figure 5 b)] to assess the sieving coefficient. Prior to testing, devices shall be prepared in
accordance with their instructions for use as typically used for treatments and all air shall be removed from
the circuit. The temperature of the test solution shall be maintained at (37 £1) °C throughout the experiment
using a heat exchanger. Priming fluid shall be discarded in a way that total protein concentration of the
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plasma stays in the range of (60 + 5) g/1. Flow rates shall be kept constant throughout the experiment and
stability of pressure, temperature and flow rates shall be verified. Set the test solution flow rate to the
maximum blood flow rate stated by the manufacturer (see 6.4) and adjust the plasma filtration rate to at
least 20 % of the test solution flow rate. If for device-related reasons the stated test solution flow rate cannot

be achieve

d, use the maximum possible flow rate and record the rate used.

Collect test samples after steady-state has been reached (typically after 30 min of blood contact) from the
blood inlet and filtrate sides and measure albumin, IgG, apoB or LDL, and IgM concentrations.

5.6.3.3 Calculation of the sieving coefficient

The sieving coefficient, S, can be calculated using Formula (2):

c
s=_Fl

CB

where

NOTE 1

To assess ]

is the sieving coefficient;

is the concentration of the solute at the blood inlet side of the plasmafilter;
is the concentration of the solute at the filtrate side of the plasmafilter.

n Formula (2), it is necessary to use the same units of concentration for Cy; and Cp.

he impact of membrane fouling on sieving coefficient the measurements, repeat the mea

at a secondl time point (typically after 90 min of blood contact).

NOTE 2

can also be
configurati
position an

Although Figures 5 a) and b) show the blood entering the plasmafilter at the bottom, the tesf
performed with the blood entering the top, and for'the plasmafilter in a horizontal position, pro|
bns have been shown to produce equivalent results to those obtained with the plasmafilter in
H with blood entering at the bottom.

(2)

surements

procedure
vided these
the vertical

Pgo i
e ®é Pro C\P C\bpso
—L , %{
T 2
Q3
L Pei
; |
— — |
1 5 1 6

a) Recirculating (closed loop) test system
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Key

1  pressure control 6  testsolution reservoir

2 plasmafilter 7  waste

3 filtrate pump Pgo blood compartment pressure, out
4  blood pump pp; blood compartment pressure, in
5  testsolution reservoir Py filtrate pressure, out

Figure 5 — Diagram of systems for the measurement of the ultrafiltration and sieving coefficient

5.6.4 Blood compartment volume

The blood compartment volume shall be calculated from geometrical data (volume oft
compartmients, fibre dimensions and number of fibres). Compliance is checked by inspect
manufactyrer’s documentation.

NOTE
liquid that y

[he volume of the blood compartment is calculated as described above since it gathprove diffic
will not be filtered through the plasmafilter membrane.

5.6.5 Blpod compartment pressure drop

5.6.5.1 General

Compliande with 4.5.4 shall be determined in accordance with the test described in 5.6.4.

5.6.5.2 Test solution

A test sold
concentraf

tion of anticoagulated bovine or human blodd, with a haematocrit of (32 + 3) % ang
ion of (60 + 5) g/], shall be used to establishithe pressure drop in the blood pathway.

5.6.5.3 Test procedure

Establish t
until the
configuratlion to the recirculation mode, establish the blood flow rate, record the inlet and outlet
to the blodd compartment, and repeat over the manufacturers’ stated range of flow rates.

he blood flow rate at which the measurement will be performed. Run in a single pass cor

Compliange is checked by inspeetion of the manufacturer's documentation (see 6.4).
5.6.6 H3jemolytic characteristics

5.6.6.1 eneral

Haemolysils is\the rupturing (lysis) of red blood cells (erythrocytes) and the release of thei

he header
on of the

ult to find a

a protein

figuration

blasma filtrate compartment is full and cap both ends of the compartment. Switch the flow

pressures

r contents
rom shear

(cytoplasm)iinto surrounding fluid (e.g. blood plasma) and can occur during plasma separation f

stress. It is characterized by the presence of free haemoglobin (fHb) in the plasma which chan
from yellow to pink. In the case of excessive fHb, the colour of the plasma becomes dark red.

5.6.6.2 Test solution

ges colour

A test solution of anticoagulated bovine or human blood, with a haematocrit of (32 * 3) % and a protein
concentration of (60 + 5) g/1 shall be used to establish the haemolytic characteristics of the device.

5.6.6.3 Test procedure

Set up a test circuit as shown in Figure 5. Take a sample from the test solution, and set the blood flow at the
minimum rate and the transmembrane pressure at the maximum value as specified by the manufacturer.
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Allow the test solution to flow through the plasmafilter under test for 30 min ensuring that the set conditions
are maintained.

During this period, sample the filtrate that is being produced. Quantification of the amount of free plasma
haemoglobin present can be made by its measurement over the study period by sampling at the beginning
and end of the period. The free plasma haemoglobin can be measured by using a spectrophotometric or
colorimetric assay. Alternate measurement methods are acceptable, provided such methods have been
appropriately validated.

The observed haemolysis rate derived from the level of free plasma haemoglobin shall be specified.
NOTE The value of the free haemoglobin in the plasma will be a function of not only the damage that is induced

by the plasmafilter, but also that arising from the blood pump. To quantify the blood pump induced damage, free
haemoglobjmisTeasured by circutating omty i the circuit without the ptasmrafiiter:

5.6.6.4 Expression of haemolysis rate

The obseryed haemolysis rate can be expressed either in terms of plasma free haemoglebin level (mg/dl) or
in terms of the normalized index of haemolysis (NIH) where NIH is given by Formula {8):

y[ 100 x4 ] 100
100 | q-T

(3

ACphp |

where

Acpyy is the increase of plasma free haemoglobin concentration over the sampling time inteyval, in g/1;
1% is the circulating blood volume, in I;
q is the flow rate, in 1/min;
XHect is the haematocrit, in %;

T is the sampling time interval, in mih.

5.7 Expjry date

Compliande with 4.6 can be met by accelerated or real time testing for biological safety, sterility, pefformance
data and npechanical integrity of the device after storage for a period corresponding to the expiry|date.

6 Labelling

6.1 Labglling on.the device

The devicg labelshall contain the following information:

a) the mantfacturer's name;

b) the proprietary device name;
c) the manufacturer’s identifying code (such as the catalogue or model number) for the device;
d) the batch, lot or serial number designation;

e) the direction of blood flow (colour coding can be used to distinguish between inlet to the device and
outlet from the device);

f) the maximum transmembrane pressure;
g) the expiry date, stated as mm/yyyy, yyyy/mm or yyyy-mm-dd, where yyyy represents the year, mm the
month and dd the day;
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