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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-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.
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Introduction

The ISO 8655 series addresses the needs of:

— manufacturers, as a basis for quality control including, where appropriate, the issuance of
manufacturer’s declarations;

— calibration laboratories, test houses, users of the equipment and other bodies as a basis for
independent calibration, testing, verification, and routine tests.

—

The tests specified in the ISO 8655 serijes are intended to be carried out by trained personn

© IS0 2022 - All rights reserved v
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9:2022(E)

Piston-operated volumetric apparatus —

Part 9:
Manually operated precision laboratory syringes

This

for gnanually operated precision laboratory syringes made ef‘\glass or glass and metal
deliyer their selected volume (Ex).

Manpally operated precision laboratory syringes are instidments used for delivering liquid

The

2
The

condtitutes requirements of this document. For dated references, only the edition cited
ited references, the latest edition of the referenced document (including any amendmerts) applies.

undai
ISO
ISO

ISO
user

ISO

procedure forthe determination of volume

ISO
dete

copeE

document specifies
metrological requirements,
maximum permissible errors,
Fequirements for marking and

nformation to be provided for users,

barrel is typically made of glass and the plunger.and the needle are typically made of m

Normative references

/19, Glass — Hydrolytic resistance of glass grains at 98 °C — Method of test and classificat
8696:1987, Water for analytical laboratory use — Specification and test methods

B655-1:2022, Pistori-operated volumetric apparatus — Part 1: Terminology, general requi
recommendations

8655-6, Piston-operated volumetric apparatus — Part 6: Gravimetric reference nj

B655-7,Piston-operated volumetric apparatus — Part 7: Alternative measurement proceq
rmiination of volume

Hesigned to

5 and gases.
etal.

following documents are referred to i the text in such a way that some or all of their content

hpplies. For

ion

rements and

easurement

(ures for the

ISO 8655-8, Piston-operated volumetric apparatus — Part 8: Photometric reference measurement
procedure for the determination of volume

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8655-1:2022 and the following

appl

y.

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

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

IEC Electropedia: available at https://www.electropedia.org/
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https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=79fe7935cd8aa4248991f16fdd4fc1a1

ISO 8655-9:2022(E)

31
barrel flan
finger grips

ge

flanges that protrude from the barrel (also referred to as finger grips) to provide the user an ergonomic
means of gripping the syringe during injection

[SOURCE: ISO 7886-1:2017, 3.16 — modified, alternative term introduced.]

3.2

fiducial line
leading edge on the plunger stopper that is in contact with and perpendicular to the syringe barrel and

aligns with

[SOURCE: I
(see 3.7) an|

3.3
graduation
line definin

Note 1 to enffry: Requirements for graduation lines are given in ISO 7886-1:2017.

3.4
nominal vg
(syringes) 11

3.5

plunger stopper

component
[SOURCE: I

3.6
plunger
device comj

[SOURCE: I
content of t

3.7
Zero
beginning g

Note 1 to enf
fully inserte

4 Princi

hezero when the prunger 15 futly inserted

b0 7886-1:2017, 3.5, modified — "zero marking on the syringe barrel" replaced(by”'7
d used "plunger” instead of "piston".]

line
b the position on the scale

lume
haximum useable volume specified by the manufacturer

connected to the leading end of the plunger and seals the open end of the syringe barre|

0 7886-1:2017, 3.11]

ponent which advances the plunger stopper (3.5) to deliver the content of the syringe ba

0 7886-1:2017, 3.18, modified — “deliver the medicinal product” replaced with “delive
he syringe barrel”.]

f the measuringiscale

ry: It may bemarked with a scale line or be the end of the plunger course corresponding to ply
1.

ple of operation

ero

rrel

 the

nger

Precision laboratory syringes are instruments used for delivering liquids or gases and can be used for
total or partial delivery. Syringes graduated in microlitres are called micro syringes.

With the piston positioned at the lower aspiration limit, the needle is immersed in the liquid to be
dispensed. By pulling the piston above the volume to be dispensed the liquid is aspirated. The piston is
then positioned on the graduation line of the volume to be dispensed. The liquid to be dispensed is then

expelled by

pushing the plunger down to the lower aspiration limit.

The piston should not be touched in order to prevent contamination and should only be operated by the
push button. The barrel should only be held at the barrel flange (finger grips) to prevent heat exchange.

Syringes can be used with fixed or removable needles of several fitting types. In special cases, needles
may not be required at all.

© IS0 2022 - All rights reserved
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Figure 1 shows a manually operated precision laboratory syringe.

1 L 2 9 8
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Key

1 hozzle/needle holder 6  graduation lines

2 parrel 7  zero

3  piston 8  push button

4  fiducial line 9  barrel flanges/finger grips

5 hominal capacity

Figure 1 — Manually operated precision laboratory syringe

5 Pesign and adjustment

5.1 | Materials
Manjally operated precision laboratory syringes are primarily made of glass or glass and metal.
The design and materials of the syringes.shall allow cleaning.

The |glass shall be free of internal stresses. When tested according to ISO 719, the glass ghall have a
resigtance to water not lower than HGB3.

The foefficient of cubic thermalexpansion for the materials most commonly used in the manufacture of
syringes is described in Table’1.

Talyle 1 — Coefficient of cubic thermal expansion for the materials most commonly used in the
manufacture of syringes

Material Coefficient of cubic thermal expansion?
y (°Ch)
Borosilicate glass 3.3 0,000 010
Baoraosilicate g]acc [~ (nnnfrn] g]acc) n’nnn Q18
a  Values described in ISO 4787:2021, Annex D

5.2 Construction requirements

Syringes shall have three main components: the barrel, the piston and the nozzle or needle holder.
Other fittings may also be used.

The following requirements shall be fulfilled:
— the total system shall not leak;

— the scale shall be permanently marked on the barrel, uniform and regular;

©1S0 2022 - All rights reserved 3


https://standardsiso.com/api/?name=79fe7935cd8aa4248991f16fdd4fc1a1

ISO 8655-9:2022(E)

the zero, if marked, shall not be covered in a way that makes it invisible;

order to make it more prominent;

the qua

the thickness of each mark shall be the same throughout the length;

lity of the marks shall be such as to minimize reading errors.

5.3 Reading of the scale

The end of

. : . L imrg the
piston on aIy graduation line.

The reading
— colourg
edge of]
circula

edge be

Any index u

bevel or other, shall be coincident with the zero when the pistonis fully inserted. Any variation

not exceed

All graduat
the syringe

The inscrip

signs shall pe permanently marked. See Figure 1 fordetails.

5.4 Basis

A syringe shall be adjusted for the delivery (Ex) of its nominal volume.

For countri

for the temperature 20 °C, a relative air humidity of 50 % and a barometric pressure of 101,3 kPa, v

handling gn

For those c
be for the t

when handling grade.3 water as specified in ISO 3696:1987.

of the piston position, relating to the scale, shall be taken by of one of the following opt
d marker at the head of the piston;
the flat surface at the head of piston;
" edge of the piston with a bevelled end, in contact with the barrel;
tween head of the piston and body of the piston.

sed for the reading of the scale, being the edge of the pistony'the piston head, the edge o

he value of 0,5 mm or one quarter of the scale spacing/smallest division).

all the marks shall have the same thickness; it is not allowed that any mark is thicker than other in

ons:

f the
hall

on lines shall lie in planes at right angles to theJlongitudinal axis of the graduated pajrt of

fions and numbers shall be easily legible. The scale marks, inscriptions, numbers and d

of adjustment

ther

bs that have adopted the-standard reference temperature of 20 °C, the adjustment shalll be

nde 3 water as spegified in SO 3696:1987.

untries thathave adopted a standard reference temperature of 27 °C, the adjustment
emperature’27 °C, a relative air humidity of 50 % and a barometric pressure of 101,3

5.5 Initizrl adjustment

rhen

shall
kPa,

A syringe shall be provided with an initial adjustment.

6 Metrological performance requirements

6.1 General

In order to state the metrological trueness and precision of the total system of the syringe, and thus
determine its systematic and random errors, a reference measurement procedure as specified in
ISO 8655-6 and ISO 8655-8 or a measurement procedure according to ISO 8655-7 shall be used. The
total system consists of the barrel, piston, and nozzle, and if applicable, the needle or canula. The
maximum permissible errors given in Table 2 shall apply.

© IS0 2022 - All rights reserved
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6.2 Calculation of maximum permissible errors not given in Table 2
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The calculation of maximum permissible systematic and random errors in the useable volume range,
not included in Table 2, shall be made by dividing the nominal volume by the selected volume and
multiplying the result by the maximum permissible error at the nominal volume. This calculation does
not apply to volumes below 10 % of the nominal volume.

Formula (1) shall be applied for the calculation:

@)

Pnom X€nom ~ €ys
S
where
Vom 1S the nominal volume;
A is the selected volume;
PUom 1S the maximum permissible error (either systematic or random) at nominal vol
29 is the maximum permissible error (either systematic or kanndom) at the selected

If thie calculated value e, exceeds 25 %, then the value of 25/% shall be applied as thg

pertissible error.

ume;

volume.

P maximum

Taple 2 — Maximum permissible errors for manually operated precision laboratory syringes
Dispensing volume Maximum permissible | Maximum pé¢rmissible
Nominal volume Setting as a proportion@®@f systematic error? random prror?
ml the nominal volume +0 A
100 % 10,0 20,0
0,000 5 50.% 20,0 25,0
10 % 25,0 25,
100 % 5,0 10,
>0,0005to02 50 % 10,0 20,
10 % 25,0 25,0
100 % 4,0 8,0
>2to0 200 50 % 8,0 16,
10 % 25,0 25,
2 To calculateerrors in millilitre, multiply the maximum permissible errors by the nominal volume and divjide by 100.
b Expressed as the coefficient of variation according to ISO 8655-6, ISO 8655-7 or ISO 8655-8.

7 User information

Information essential to the proper use of the apparatus and its accessories (see ISO 8655-1:2022) shall
be provided when making a syringe available on the market and shall be as follows:

a) the basis of adjustment (Ex) at reference conditions according to ISO 8655-1:2022,

b) nominal volume or useable volume range of the apparatus; where this is not practicable [see 8.
a)], information shall be provided to enable the nominal volume to be correctly identified from

markings on the appropriate unit or module;

c) smallest volume which can be delivered observing the maximum permissible errors according to

Clause 6;
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