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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
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Piston-operated volumetric apparatus —

Part 5:
Dispensers

1 pcope

This|document specifies

— metrological requirements,

— maximum permissible errors,

— requirements for marking and

— Information to be provided for users,

for dispensers. It is applicable to dispensers with nominal volumes from 1 ul up to 200 ml, designed to
deliyer their volume (Ex).

2 Normative references

The [following documents are referred to in the:fext in such a way that some or all of their content
condtitutes requirements of this document. For-dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

[SO B696:1987, Water for analytical laboratory use — Specification and test methods

[SO B655-1, Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and user
reconmendations

ISO [8655-6, Piston-operatéd)volumetric apparatus — Part 6: Gravimetric reference measurement
procedure for the determindtion of volume

ISO B655-7, Piston openated volumetric apparatus — Part 7: Alternative measurement procedures for the
dete'mination of yolume

ISO [8655-8,¢Piston-operated volumetric apparatus — Part 8: Photometric reference measurement
procedure forthe determination of volume

3 Tatmc and dofinitianc
TCT IS antr aCIIIIcIoTnsS

For the purposes of this document, the terms and definitions given in ISO 8655-1 apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at https://www.electropedia.org/

©1S0 2022 - All rights reserved 1
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4 Principle of operation

Dispensers are used for the accurate repetitive delivery (dispensing) of preset liquid volumes. They are
of two types:

— single-stroke dispensers providing a single delivery from each filling stroke;

— multiple delivery dispensers or ratchet-based systems providing multiple deliveries from each
filling stroke.

The piston can be operated manually, electrically, pneumatically or hydraulically. Drive mechanism,

nd an-bhe-a aley or-canh barable-by : apaactons-so-thatd rent
cylinders (change-over units) can be used with the same drive mechanism.

piston and
pistons and

During operation, the aspiration tube dips into the reservoir containing the fluid to be dispénsed. After
the system |has been primed with fluid, assuring that it is free of any air, the piston aspirates fluid by
moving in gne direction and delivers the fluid to be measured by moving in the opposité_direction.

Dispensers|can be constructed with or without valves, see Figure 1. The metrological characteriftics
of dispensefs are dependent on, among other things, the material and workmanship of the aspirdtion
and deliverly tubing used. The dispenser shall therefore be provided together with the necegsary
tubing or syiggestion or statement about the characteristics the tubing shall*have in order to meef the
metrologicdl demands placed on the system.

Manufactuters' instruction manuals should contain detailed and spécific information about the prpper
operation of dispensers.

e R

e —

Key
- piston movement directiof

liquid uptake direction

—

. liquid delivery direction for dispensers with valves

Figure-J'— Schematic drawing of dispensers with and without valves

5 Adjustment

5.1 Basis of adjustment

A dispenser shall be adjusted for the delivery (Ex) of its nominal volume (or selected volume, in the case
of a variable-volume model).

For countries that have adopted the standard reference temperature of 20 °C, the adjustment shall be
for the temperature of 20 °C, a relative air humidity of 50 % and a barometric pressure of 101,3 kPa,
when handling grade 3 water as specified in ISO 3696:1987.

For those countries that have adopted a standard reference temperature of 27 °C, the adjustment shall
be for the temperature 27 °C, a relative air humidity of 50 % and a barometric pressure of 101,3 kPa,
when handling grade 3 water as specified in ISO 3696:1987.

2 © IS0 2022 - All rights reserved
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5.2

ISO 8655-

Initial adjustment

A dispenser shall be provided with an initial adjustment.

5.3

Subsequent adjustment

5:2022(E)

Some dispensers have provision for adjustment when, for example, it is found in routine checks that
the volume delivered is not within the specification. Such adjustment shall be made according to
the manufacturer's instructions and by reference to a measurement procedure in accordance with
ISO 8655-6, ISO 8655-7 or ISO 8655-8.

Any|dispenser so adjusted shall have clear, visible evidence that the initial adjustmer

mo

6

6.1

In o1
dete)
ISO
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erro

If n

ified. This information shall also be recorded.

Metrological performance requirements

General

der to state the metrological trueness and precision of the total system of the dispeng
Fmine its systematic and random errors, a reference measunement procedure as
B655-6 and SO 8655-8 or a measurement method in accofdance with ISO 8655-7 sh|
total system consists of the drive and, if applicable, the,change-over unit (see Clause
Fation and delivery tubing and shall be included in the.measurements. The maximum
rs given in Tables 1 and 2 shall apply.

etrological performance data are issued foi{ change-over units by the manufg

manpufacturer shall specify the combination of drive and change-over unit to which the 1

t has been

er and thus
specified in
all be used.
) including
permissible

cturer, the
hetrological

perfprmance data applies.
6.2 | Calculation of maximum permissible errors not given in Tables 1 and 2
The [calculation of maximum permissible systematic and random error in the usable volumg range, not
inclyded in Tables 1 and 2, shall bé made by dividing the nominal volume by the selected ywolume and
mulfiplying the result by the maximum permissible errors at nominal volume. This calculatjon does not
apply to volumes below 10 % 0fthe nominal volume.
Forrhula (1) shall be applied for the calculation:
Vnom
PUs = X€Pom (@8]
S

where

V(s is the nominal volume;

Vy is the selected volume;

€ynom 1S the maximum permissible error (either systematic or random) at nominal volume;

ey is the maximum permissible error (either systematic or random) at the selected volume.

If the calculated value exceeds 25 %, then the value of 25 % shall be applied as the maximum permissible

erro

EXAMPLE

I.

Calculation of maximum permissible systematic error at a selected volume of 2 ml:

€Vnom

=0,60 %

© IS0 2022 - All rights reserved
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V. om =10 ml
Vs =2 ml
|74
Cys = O x €/nom
S
10 ml
eyszmn) = -~ X0,6%

eVS(z ml) =5x 0,6 %

eyszmi [F3 %
Table 1 — Maximum permissible errors for single-stroke dispensers
Dispensing volume Maximum permissible sys- | Maximumpermissible ran-
tematic error? dom error?
Nominal yolumes | Setting as a propor- +% %P
m tion of the nominal
volume
%
100 2,0 1,0
0,01t 50 4,0 2,0
10 20 10
100 2,0 0,50
>0,01tp 0,02 50 4,0 1,0
10 20 50
100 1,5 0,40
>0,02tp 0,05 50 3,0 0,80
10 15 4,0
100 1,5 0,30
>0,05400,1 50 3,0 0,60
10 15 3,0
100 1,0 0,30
>0,1t9 0,2 50 2,0 0,60
10 10 3,0
100 1,0 0,20
>0,2tp 055 50 2,0 0,40
10 10 2,0
100 0,60 0,20
>0,5to 200 50 1,2 0,40
10 6,0 2,0

a2 To calculate errors in units of millilitres, multiply the maximum permissible errors by the selected volume.

b Expressed as the coefficient of variation according to ISO 8655-6, ISO 8655-7, or ISO 8655-8.

4 © IS0 2022 - All rights reserved
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Table 2 — Maximum permissible errors for multiple-delivery dispensers

Dispensing volume Maximum permissible sys- | Maximum permissible ran-
tematic error? dom error?
Nominal volumes | Setting as a propor- % %P
tion of the nominal
ml
volume
%
100 5,0 5,0
0,001 to 0,002 50 10 10
10 25 25 |
(1 v
100 2,5 R
>{0,002 to 0,003 50 5,0 PR
10 25 Ly 25
8

100 2,0 ~© 2,5

10,003 to 0,01 50 4,0 a” 5,0
10 20 Ko 25

100 15 Y 2,0

> 0,01 to 0,02 50 30 X 4,0
10 15 QY 20

100 Lo 1,5

> 0,02 to 0,05 50 Q2,0 3,0
10 JO 10 15

*‘\x

100 O 1,0 1,0

>0,05t0 0,2 50 D 2,0 2,0
10 > 10 10
100 M 1,0 0,60

>0,2-0,5 50 . 2,0 1,2
100 10 6,0
1200 1,0 0,40
>0,5t0 1 ()" 50 2,0 0,80
N2 10 10 4,0
Q7 100 0,80 0,40
>1t02 ?i% 50 16 0,80
RN 10 8,0 4,0
v 100 0,60 0,30
g&z to5 50 1,2 0,60
10 6,0 3,0
100 0,50 0,30
>5t0 25 50 1,0 0,60
10 5,0 3,0

100 0,50 0,25
> 25 to 200 50 1,0 0,50
10 5,0 2,5

a  To calculate errors in units of millilitres, multiply the maximum permissible errors by the selected volume.

b Expressed as the coefficient of variation according to ISO 8655-6, ISO 8655-7, or ISO 8655-8.

© IS0 2022 - All rights re
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6.3 Dispenser tips

The maximum permissible errors always apply to the total system of dispenser and tip. Before the
dispenser tip is placed on the market, it shall be proven that the system, including the tips, fulfils the
requirements and maximum permissible errors of this document. The different batches of tips as well
as the different moulds/cavities used shall be taken into account.

A set of measurements shall be performed in accordance with ISO 8655-6, ISO 8655-7 or ISO 8655-8.

In the case of sterilisable dispenser tips, the sterilisation procedures indicated as appropriate by
the manufacturer in user information or on packaging (see Clause 7) shall not negatively affect the

metrologicg

NOTE T
and have not
7 Useri

Informatior
provided w

a) thebas

b) noming

to enable the nominal volume to be correctly identified fromimarkings on the appropriate un
module;

c) smalleg
with Cl

d) the cor

e) theerrgrlimits of the systematic and randem error of measurement at the nominal volume, at ]

of the n
whiche

f) inform
g) advice

h) suggest

including a referenceto)this document, i.e. ISO 8655-5;

i) upon rg

and ingrganicsolations, solvents and caustic chemicals;

j)  recomn

tcharacteristics of thetipssuchasshape;seatamrd-wettabitity:
his requirement can be checked by comparing errors of measurement using tips whichchave
been sterilised.

nformation

hen making a dispenser available on the market and shall be as follows:
s of adjustment (Ex) at reference conditions according to 1SQ,8655-1;

| volume; where this is not practicable [see Clause 8, iteri/a)], information shall be prov

4

t volume which can be delivered observing the maximum permissible errors in accord
huse 6;

rect method of use;

ver is greater;
ition regarding the care, ¢leaning and maintenance of the dispenser;
hbout air-bubble-freefilling;

ions as to the basis on which a minimum routine testing protocol can be establi

quest, infofmation regarding the interaction of the materials of the dispenser with org

hendations for the proper storage of the dispenser.

been

essential to the proper use of the apparatus and its accessories (see ISO 8655-1) shalll be

ided
it or

ance

b0 %

ominal volume and either at 10 @, of the nominal volume or the smallest selectable volume

shed

anic

8 Marking

8.1 Dispenser

The following data shall be permanently marked on each dispenser:

a) nominal volume; where this is not practicable due to a modular design, the volumetric modules
shall be marked either with their nominal volumes or information to enable the user to obtain the
nominal volume from the user information [see Clause 7, item b)];

b) unit of measurement;

c¢) brand name and/or trademark;

© IS0 2022 - All rights reserved
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