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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR MEDICINE INSTRUMENTATION —
ROUTINE TESTS -

Part 1. Radiation counting systems

FOREWORD

1) Thg IEC (International Electrotechnical Commission) is a worldwide organization fo
all Inational electrotechnical committees (IEC National Committees). The obje
intgrnational co-operation on all questions concerning standardization in the electrical and
thi§ end and in addition to other activities, the IEC publishes International S

parficipate in this preparatory work Internatlonal

with the IEC also participate

Ordanization for Standardization (ISO) in accordance with conditions determingesby ag
two| organizations.

2) Thg formal decisions or agreements of the IEC on technical matters \s nearly as possi
intgrnational consensus of opinion on the relevant subjects \sinc i mittee has represe

from all interested National Committees.

3) Thg documents produced have the form offecommer ions i y al dse and are published in t

4) In ¢rder to promote international unificatio i 3 ittees undertake to apply IEC Interr]

5) Thg IEC provides no marking \proce
eqyipment declared to b €

6) Attention is draw
patgnt rights. T

The nmpain task of IEC

technjcal commit{ee\me publication of a technical report when it has col
data ¢f a diffe i ich is normally published as an International Standaf
example

IEC 6[L948
Equipment

committee 62 | equipment in medical practice.

The textof this technical report is based on the following documents:

entfusted to technical committees; any IEC National Committee intergsted.in\ the su'ect deal wi

ees is to prepare International Standards. Howe

is a) technical report, has been prepared by subcommittee
dpy, nuclear medicine and radiation dosimetry, of IEC tec

prising
romote

idlds. To

tion is
h may
liaising
ational
en the

ble, an
ntation

e form
ational

ational
s. Any
clearly

for any

bject of

ver, a
ected
d, for

62C:
hnical

Enquiry draft Report on voting
62C/255/CDV 62C/265A/RVC

Full information on the voting for the approval of this technical report can be found in the

report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
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In this technical report the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;

— notes, explanations, advice, introductions, general statements, exceptions and references: in smaller roman
type;

— test specifications: in italic type;

— TERMS DEFINED IN CLAUSE 3 OF THIS TECHNICAL REPORT OR LISTED IN ANNEX A: SMALL CAPITALS.

The requirements are followed by specifications for the relevant tests.

The dommittee Tas decided that the contemts of s pubiication witt Termaim unchanged until
2005.[ At this date, the publication will be

e refponfirmed;

e withdrawn;

« replaced by a revised edition, or
¢ amended.

This document, which is purely informative, is not Interngtional

o
N
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NUCLEAR MEDICINE INSTRUMENTATION —
ROUTINE TESTS —

Part 1. Radiation counting systems

1 Scope and object

This [fechnical report describes test methods of counting Instruments for
RADIONUCLIDES in vivo and in vitro without the option of imaging. AcC meters
calibrptors) are excluded.

2 Reference documents

IEC 60788:1984, Medical radiology — Terminology

IEC $61145:1992, Calibration and usage of ionization stems for ass
radiofuclides

IEC 6[1303:1994, Medical electrical equip i 1 ibfators — Particular me

for dgscribing performance

3 Terminology and definitions

For the purposes of thi

small|capital Iettef.

3.1

QUALI[TY CONTRO

part pf the uclear medicine including tests of instrumentg
appropriate t

NOTE | Inclddes hoth.AcC TING and ROUTINE TESTING.

3.2 MethodoloQy

3.2.1
ACCERTANCE TEST

£ firitions given in IEC 60788, IEC 6130
IEC 6[L145 and the followi i y_(see annex A). Defined terms are prin

suring
(dose

ay of

thods

3 and
ted in

with

test carried out at the request and with the participation of the user or his representative to
ascertain by determination of proper performance parameters that the instrument meets the

specifications claimed by the vendor

NOTE AN ACCEPTANCE TEST should be carried out at the time of installation and when appropriate after major
service. During or immediately after ACCEPTANCE TESTING, REFERENCE DATA are collected to be used as a standard

for comparison with future ROUTINE TESTS.

3.2.2
ROUTINE TEST

test of a piece of equipment or its components which is repeated at specified intervals, to

establish and document changes from the initial status described by REFERENCE DATA

NOTE A ROUTINE TEST could be carried out by the user with simple methods and equipment.
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3.2.3

REFERENCE DATA

a set of data measured immediately after ACCEPTANCE TESTING, using test methods designed
for ROUTINE TESTING

3.3
IN VIVO COUNTING SYSTEM
instruments designed to directly measure the ACTIVITY of radioactive substances in the body

3.3.1

ORGAN COUNTING SYSTEM
instrufr
organg or regions of the body

3.3.2
WHOLEBODY COUNTER
instru
the R
ACTIV
indepg
appro

lifying

their
ntially
shold,

3.4
IN VIT
instru

NOTE

3.4.1
WELL{TYPE DETECTOR

in vitno measuring inst
inserted into the well o

ample

3.4.111
WELL-COUNTER
instru
samp

i¢h the

3.4.1p
SAMPLE
count
samples in the-we

ELL-TYPE DETECTOR and a mechanism for automatically chgnging
he detector

3.4.18
MULTI-DETECTOR COUNTER

instrument consisting of an array of WELL-TYPE DETECTORS to determine the ACTIVITY in
multiple samples simultaneously

3.4.2
LIQUID SCINTILLATION COUNTER
counting system utilizing a liquid scintillator in which the radioactive material is distributed

NOTE Usually the LIQUID SCINTILLATION COUNTER is used for measuring samples with 3-emitting RADIONUCLIDES.

3.4.3
CERENKOV COUNTER
counting system which detects the Cerenkov radiation emitted from the sample
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NOTE CERENKOV COUNTERS are used for measuring samples with [3-emitting RADIONUCLIDES that have a particle
energy larger than the Cerenkov threshold. Under special conditions, a LIQUID SCINTILLATION COUNTER can be used
as a CERENKOV COUNTER.

3.5

ENERGY CALIBRATION

process of establishing a relation between the window setting of the pulse height analyzer and
the energy of the photons

3.6

ENERGY RESOLUTION
a terri used 1o characterize the abllily ol a radiation detector 10 distinguish between protons
of different energies

(o)

NOTE | The ENERGY RESOLUTION can be expressed as the ratio of the photopeak Ralf maximum

(FWHM) to photopeak energy expressed as a percentage.

3.7
RADIONUCLIDE
radiodctive nuclide [IEC 60788]

3.8

ACTIV|TY

Lettef symbol: A

guantjtative indication of the radioactivity 0 ) nergy
state |at a given time. ACTIVITY is determin 23 i is the
expedtation value of the number of spo - ar transitions from that energy state in

the time interval dt:

The unit of ACTIV, is ITY is
the becquerel (B e’transition per second. The earlier unit of AQTIVITY
x 1010 transitions per second [IEC 60788].

was the curie (Ci), 1
4 T

RouTt teSts with and without radioactive sources. If radioactive
sourc ; 1t loss as determined by the count rate performance measurgment
at Ac( NG shall not exceed 5 %, unless otherwise specified.

4.1 ENERGY CALIBRATION

The ENERGYCALBRATIONpProcedure—estabtishestheretationshipbetween—the—window—setting
(dial reading) of the pulse height analyzer and the energy of the photons. As a part of the
ENERGY CALIBRATION, a reference point has to be fixed on the energy scale.

A RADIONUCLIDE with a photon energy appropriate for the energy range used shall be selected.
The dial reading of the pulse height analyzer will be set to a value corresponding to the
photon energy. Using a small window less than the FWHM of the photopeak, the high voltage
and/or gain are varied until the maximum count rate is observed.
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To establish/check the stability of the ENERGY CALIBRATION over the whole energy range, the
centerline of the photopeak of RADIONUCLIDES with different photon energies is determined.
Maintaining the same narrow window, high voltage and gain, the readings to observe the
maximum count rate are determined, using at least three RADIONUCLIDES with different photon

energies covering the desired energy range.

NOTE If only one RADIONUCLIDE is used, the setting of the reference point is valid for this nuclide.

4.2  Sensitivity check

Sensitivity shall be checked with a reference source containing a long-lived RADIONUCLIDE of
approptriatephotorrenergy—Themeastringgeometry—and-functionat-settings—of-the-nstryment
must pe fixed and stated.

NOTE | A change in sensitivity may require energy recalibration.

4.3 |[Preset window setting

To check the correction function of the preset window setti a_RABIONUCL has |to be
measpred, first with the appropriate preset window setting<and sex Athwith the correspgnding
manupl setting (window dial). Ideally, the count rate s

NOTE | This test should be done after ENERGY CALIBRATION.

4.4 |ENERGY RESOLUTION

To dgtermine the photopeak full width (FWHM), the pulse height spgctrum
can bp obtained by measuring the count rat ifferent\dial readings using a narrow wihdow.
The energy window width should not excee NHM

4.5 | COUNTING PRECISION

For tgsting the COUNTING P uare test shall be used. For a set of n obgerved
count| values (N, a mean value (N) can be calculated. Forl each
measlirement N; and e interval, about 10 000 counts shall be collgcted.

The c

The v,

For a

punt loss sho

n

_Z (Ni - N)Z
x2 = (i-n
N

number of 10 measurements, the value for chi-square should be

4.6

3,3<x2<16,9

Background

The background has to be determined for each energy and window setting commonly used.

4.7

Frequency of ROUTINE TESTS

ROUTINE TESTS shall be carried out at the time intervals given in table 1.
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Table 1 — Frequency of R

OUTINE TESTS

Test Frequency
Background Daily*
Sensitivity** Daily*

ENERGY CALIBRATION

Twice per year

ENERGY RESOLUTION

Twice per year

COUNTING PRECISION

Twice per year

Preset window setting

Twice per year

* Each day the instrument is used.

** |f sensitivity changes appreciabl
be repeated.

y all the tests should

@
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