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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 1SO 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 commlttee International orgamzatlons governmental and non- governmental in

liaison with
Commission

Internationa

Draft Internd
Publication 4

(IEC) on all matters of electrotechmcal standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

tional Standards adopted by the technical committees are circulated to the member bodies
1S an International Standard requires approval by at least 75 % of the member bodies casting

Attention is ¢irawn to the possibility that some of the elements of this part of ISO 8655.may be the subjec

rights. ISO s

International
related app4
ISO 8655 cd
Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:

T
P
P
O
O
g

The followin
— Part 7: N

hall not be held responsible for identifying any or all such patent rights:

Standard ISO 8655-1 was prepared by Technical Committee 4SO/TC 48, Laboratory glasg
ratus, Subcommittee SC 1, Volumetric instruments.

nsists of the following parts, under the general title Piston-@perated volumetric apparatus:
erminology, general requirements and user recommendations

iston pipettes

iston burettes

ilutors

ispensers

ravimetric methods for the determination of measurement error

) part is under preparation:

on-gravimetric methods.for'the determination of measurement error

Annex A forins a normative part of this part of ISO 8655.

otechnical

for voting.
a vote.

of patent

ware and
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Introduction

ISO 8655 addresses the needs of:
— suppliers, as a basis for quality control including, where appropriate, the issuance of supplier's declarations;

— test houses and other bodies, as a basis for independent certification;

— users|of the equipment, to enable routine checking of accuracy.

The tests [specified should be carried out by trained personnel.
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Piston-operated volumetric apparatus —

Part 1

Terminology, general requirements and user recommendations

1 Scoy

This part
piston pip
volumetrig

ISO 8655

NOTE Fo
users for
ISO 8655-4
apparatus
future Part
assurance

2 Norn

The follow
this part o

not apply.
possibility]
the latest
currently

ISO 8655
ISO 8655

ISO 8655

e

bf ISO 8655 specifies the general requirements for piston-operated volumetric apparatus. It is
pttes, piston burettes, dilutors and dispensers. It furthermore defines terms for.the use of pis
apparatus and gives user recommendations.

is not applicable to medical products intended for use on human beings;-€.g. for medical syrin

metrological requirements, maximum permissible errors, requirements for marking and information to b
iston-operated volumetric apparatus, see 1ISO 8655-2 for piston pipettes, see 1SO 8655-3 for piston
| for dilutors and see 1SO 8655-5 for dispensers. Conformity testing (type evaluation) of piston-operal
s given in 1ISO 8655-3. Alternative test methods such as photometric and titrimetric methods will be th
7 to ISO 8655. For all other tests (e.g. quality assurance by.the supplier, analytical and measuring equ
by the user) see ISO 8655-6 or alternative test methods.

native references

ing normative documents contain proyisions which, through reference in this text, constitute
f1ISO 8655. For dated references, subsequent amendments to, or revisions of, any of these pu
However, parties to agreements based on this part of 1ISO 8655 are encouraged to in

edition of the normative document referred to applies. Members of ISO and IEC maintain
alid International Standards.

2:2002, Piston-operated volumetric apparatus — Part 2; Piston pipettes
3:2002, Piston-operated volumetric apparatus — Part 3: Piston burettes

4:2002; Piston-operated volumetric apparatus — Part 4: Dilutors

ISO 8655

applicable to
on-operated

ges.

e provided for
burettes, see
ed volumetric
e subject of a
pment quality

provisions of
blications do
estigate the

of applying the most recent editions of the normative documents indicated below. For undated references,

registers of

5:2002, Piston-operated volumetric apparatus — Part 5: Dispensers

ISO 8655-6:2002, Piston-operated volumetric apparatus — Part 6: Gravimetric methods for the determination of
measurement error

IEC 60073, Basic and safety principles for man-machine interface, marking and identification — Coding principles for

indication

devices and actuators

IEC 61010-1, Safety requirements for electrical equipment for measurement, control and laboratory use — Part 1:
General requirements

IEC 61326-1, Electrical equipment for measurement, control and laboratory use — EMC requirements
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3 Terms

and definitions

For the purposes of this part of ISO 8655, the following terms and definitions apply.

3.1 Metrological terms

311
maximum p

ermissible error

upper or lower permitted extreme value for the deviation of the dispensed volume from the nominal volume (3.1.5) or
selected volume (3.1.6) of a piston-operated volumetric apparatus

NOTE1l Ag

NOTE 2 The
Conformity te

3.1.2
systematic
(piston-oper

selected voliime of the piston-operated volumetric apparatus

NOTE1 Ge

NOTE 2 For
10 measurem

3.1.3

random error

(piston-oper.
NOTE 1 Ger

NOTE 2 For
standard devi

3.1.4
uncertainty

(volume dis
characterize|

NOTE 1 Adg

NOTE 2 The
calculation of

3.15

pneral definition for maximum permissible error is given in the VIM.

maximum permissible errors of piston-operated volumetric apparatus are specified in 1ISO 8655*2'to |
5ting for observance of maximum permissible errors is performed gravimetrically in accordance with ISO

error
hted volumetric apparatus) difference between the dispensed volume{ and the nominal

eral definitions for systematic error are given in the VIM and ISO 3534-%,

conformity testing in accordance with ISO 8655-6, the systemati¢’ error is ascertained by taking th
ents.

hted volumetric apparatus) scatter of the dispenséd volumes around the mean of the dispense
eral definitions for random error are given in thé VIM and ISO 3534-1.

conformity testing in accordance with SO 8655-6, the random error is ascertained by taking the r
htion of 10 measurements.

of measurement
bensed by a piston-eperated apparatus) parameter, associated with the dispensed vol
5 the dispersion of thie\volumes that could reasonably be attributed to the dispensed volume

pted from the VINI.

uncertainty, '\0f measurement comprises portions of the systematic and random error of measure
the uncertainty of measurement can be performed with the equation given in annex B of ISO 8655-6:20

nominal volume.

50 8655-5.
8655-6.

olume or

e mean of

d volumes

bpeatability

Ume, that

ment. The
D2.

(piston-operated volumetric apparatus) volume specified by the manufacturer and used for identification and for

indication of

the measuring range

NOTE For specific piston-operated volumetric apparatus such as variable-volume piston pipettes and multi-channel piston
pipettes, this definition is further qualified in the applicable parts of ISO 8655.

3.1.6

selected volume
(variable-volume volumetric apparatus) volume set by the user, in order to dispense a volume chosen from the useful
volume range (3.1.7) of a variable-volume piston-operated volumetric apparatus

NOTE Fora

fixed-volume piston-operated volumetric apparatus, the selected volume is equal to the nominal volume.
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useful vo
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lume range

that part of the nominal volume which allows dispensing under observance of the maximum permissible errors as
specified in the applicable part of ISO 8655

NOTE 1 The upper limit of the useful volume range is always the nominal volume. The lower limit is 10 % of the nominal volume
if not otherwise specified by the supplier.

NOTE 2 For piston-operated burettes, provision may be made in the design for the burette to be recharged automatically
(involving more than one stroke of the piston) before the required volume has been dispensed.

3.1.8
dead air

(piston-oferated pipettes with air interface) air volume between the lower part of the piston andcthe s

liquid

3.1.9

dead quu(ﬂd volume
isplacement pipettes, burettes, dilutors and dispensers) amount of liquid,which does not Helong to the
volume and which is contained during operation in aspiration or expelling tubes, valves apd within the

(positive
dispensed
cylinder

3.1.10
adjustme
(piston-op
setting of
a referend

3.1.11
user adju
(piston-op

NOTE 1 A

NOTE 2 A

3.1.12
calibratio
(piston-op
volume ar

NOTE 1 A

NOTE 2 T

expanded fincertainty, e.g. following an adjustment or user adjustment.

NOTE 3 T

olume

nt
erated volumetric apparatus) manufacture of an apparatus:within appropriate tolerances, or t
the apparatus, ensuring the metrological performance, &s.specified in the applicable part of |
e temperature of 20 °C

stment
erated pipette) adjustment employing only the means at the disposal of the user

dapted from the VIM.

djustment requires operations which modify the apparatus for subsequent measurements.

n
erated volumetric apparatus) set of operations that establish the relationship between th
d the correspondirig nominal or selected volume of the apparatus

dapted from th@.\AM.

he result ©f a calibration permits the determination of correction values of the dispensed volume and

he-result of a calibration may be recorded in a document called a calibration certificate or a calibration r|

Lirface of the

he supplier's
50 8655, for

e dispensed

its associated

Eport.

NOTE 4 Calibration requires no operation which permanently modifies the apparatus.

3.2 Terms related to testing

3.2.1

conformity testing
(piston-operated volumetric apparatus) systematic examination to determine whether the requirements specified in

this Intern

ational Standard, especially in a metrological sense, are fulfilled

NOTE 1 Adapted from ISO/IEC Guide 2.

NOTE 2 The corresponding test methods are specified in the applicable part of ISO 8655.
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3.2.2
type testing

conformity testing on the basis of one or more specimens of a product representative of the production

3.2.3
supplier

party that is responsible for the piston-operated volumetric apparatus and is able to ensure that quality assurance is

exercised

NOTE This definition may apply to manufacturers, distributors, importers, assemblers, service organizations, etc.

3.24

supplier's
document by
requirement

NOTE Thes

3.25
certificate 0
document is
performed al
Standard

NOTE 1 Adg
NOTE 2 Cer

metrologically
indicate comb

3.2.6

calibration
document is

4 Types

4.1 Genef
Piston-operg

liquids; they
electronic m

4.2 Pistor

Jeclaration

which a supplier gives written assurance that a piston-operated volumetric apparatus €onfo
5 of this International Standard

Lpplier's declaration can be issued after conformity testing.

f conformity
sued under the rules of a certification system, providing confidence that conformity testing
hd that the piston-operated volumetric apparatus fulfills the requirements specified in this Int

pted from ISO/IEC Guide 2.

relevant accessories. For this reason, certificates of conformity for pipette tips and for burette change
inations of piston-operated volumetric apparatus and accessories for which the certificate applies.

Certificate
sued after the calibration of a piston-operated volumetric apparatus, reporting the result of cal

pf piston-operated volumetric apparatus

al
ted volumetric apparatus includes a range of devices intended to aspirate or deliver specific \

may be manuallyZor automatically operated and are controlled by mechanical, electro-mec
Pans.

pipettes

ms to the

has been
ernational

ificates of conformity for piston-operated volumetric apparatus are always related to the entire system including

-over units

bration

olumes of
hanical or

Piston-operg

tédh pipettes are used to pick up and deliver liquids. Single-channel piston pipettes have

only one

piston/cylin

rasSembly Mutti-chanmet pistorm pipettes Tave a pistony/eytinaer assempty for eactt chanmet;

the same

volume of liquid can be delivered into several receptacles simultaneously (for example the wells of a microtitre plate).
Piston-operated pipettes may be factory-preset to deliver a given volume, or may have user-selectable volumes
within a useful volume range.

Piston-operated pipettes may be of the positive displacement or air-displacement type (see ISO 8655-2).

4.3 Piston burettes

Piston burettes are designed to deliver liquid progressively until the volume delivered is sufficient to satisfy external
(usually analytical) criteria such as change of colour, pH, conductivity or polarization. The volume delivered may be
read from a display or recorded from the apparatus by other means (see 1SO 8655-3).
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4.4 Dilutors

Dilutors are used to deliver mixtures of liquids of defined volumetric proportions. The intended volumes of sample
and dilution fluid, chosen to provide a combined volume of the required dilution ratio, are user selected prior to the
uptake and delivery of the liquids. According to ISO 8655-4, dilutors may be constructed with or without valves, and
may be of fixed or variable volume.

4.5 Dispensers

Dispensers are used for the repetitive delivery (dispensing) of a measured volume of liquid. Single-stroke dispensers
provide a|single delivery from each filling stroke. Multiple delivery dispensers or ratchet-based systems provide
multiple deliveries from each filling stroke.

5 Gengral requirements and testing

Piston-opgrated volumetric apparatus shall conform to the appropriate requirements ofithe following spécifications.
— Electr|cal and general safety requirements, in accordance with IEC 61010-1.
— Electrpmagnetic compatibility requirements, in accordance with IEC 6132621.

— The mjarking and layout of electronic displays, meters and controls imaccordance with IEC 60073.
6 Product information

6.1 Usdr information

Instructions for use shall be packaged with each piston-operated volumetric apparatus. The instructions|shall include
at least the following user information.

a) The cpntents of the apparatus package ‘shall be listed including accessories. If the piston-operatgd volumetric
apparptus cannot properly be used as delivered, detailed information concerning the required additional parts
and a|recommendation as to where\to acquire them shall be included.

b) Detailpd information on the-sterilization of the piston-operated volumetric apparatus or its parts, including
acceptable sterilization media-(such as steam, hot air, ethylene oxide), sterilization temperature (such as 100 °C,
121 °(), and limiting conditions (e.g. maximum recommended pressure for autoclaving) shall be given. It shall be
made| clear whether{ard to what extent the piston-operated volumetric apparatus shall be digsmantled for
sterilization.

If no quch information is included in the user information, then the piston-operated volumetric apparptus shall be
underktoodsnot to be sterilizable.

c) Instrugtions for care, cleaning and maintenance of the piston-operated volumetric apparatus shall be given.

d) Further minimum information for individual apparatus types (see clause 4) as specified in the applicable parts of
ISO 8655 shall be given.

e) The temperature range in which the piston-operated volumetric apparatus can be used shall be given.

6.2 Decontamination

The supplier shall, upon request, indicate how the piston-operated volumetric apparatus can be dismantled for
further decontamination in case it is used in conjunction with radioactive, or chemically or microbiologically
hazardous substances. The decontamination is placed under the responsibility of the user. Piston-operated
volumetric apparatus shall not be sent to third parties if it is not decontaminated.

© 1SO 2002 — All rights reserved 5
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6.3 Chem

ical resistance

The supplier shall, upon request, provide information regarding the chemical resistance of the piston-operated
volumetric apparatus against organic and inorganic solutions and solvents.

7 Factors affecting choice of piston-operated volumetric apparatus

7.1

Interaction with liquids

The range ¢f applications of piston-operated volumetric apparatus is determined, among other facto

workmanshi
the one han

b and choice of the materials from which they are made. The effect of the liquid to be delivers
[, affect the metrological performance of the apparatus. On the other hand, the apparatus c

transfer of slibstances or trace elements, or through catalytic effects, affect the characteristics ofithe"delive

without mea

The user sh
measure, an
resistance tg
6.1e),6.2a

7.2 Useo

In order to §
provided by
the pipette.

Annex B in
them.

Tips made o
reuse as the|

7.3 Testin

Surably altering the metrological performance of the apparatus.

puld verify that the piston-operated volumetric apparatus is resistant to the-liquid that it is in
d that no contamination of the liquid takes place. This can be accomplished, for example, by |
\bles or, if necessary, by undertaking tests on the apparatus and thexliquid in question. Re
nd 6.3.

f piston pipettes with air interface

\chieve the most accurate measurements, the user should note and observe the instructio
he manufacturer. Special care shall be taken to avoidNiquid being aspirated into the interior W

SO 8655-2:2002 provides comprehensive information on possible sources of error and ho

f plastic for piston pipettes with airdnterface are designed for single use. They should not be ¢
r metrological characteristics can no longer be reliable.

g by the user

Users should establish acceptable-maximum permissible systematic and random errors based on the field

the accuracy

The conform
of their test
once a year.

requirements placed on the piston-operated volumetric apparatus.

ity to the aceeéptable maximum permissible errors shall be tested by the users at regular interv.
Pquipmentumonitoring or analytical quality control routines, for example every three months b
Othertime intervals may be specified by the users depending upon

rs, by the
ed can, on
an, by the
red liquid,

tended to
eferring to
er also to

hs for use
orkings of

v to avoid

eaned for

bf use and

hls as part
ut at least

frequend

y-ob use,

number of users of the piston-operated volumetric apparatus,
aggressive nature of the liquid to be delivered, and

acceptable maximum permissible errors established by the user.

Testing can be done gravimetrically in accordance with 1ISO 8655-60r by other methods.

NOTE Alternative test methods such as photometric and titrimetric methods will be specified in the future Part 7 to ISO 8655.

When testing following maintenance or repair, the maximum permissible errors established in the applicable part of
ISO 8655 apply.
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