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This study gives an account of the collateral standards in IEC 60601-1-3: 2008 specifying the general

requirements for basic safety and essential performance of diagnostic X-ray equipment regarding radiation

protection as it pertains to the production of X-rays. The collateral standards establish general requirements for

safety regarding ionization radiation in diagnostic radiation systems and describe a verifiable evaluation method

of suitable requirements regarding control over the lowest possible dose equivalent for patients, radiologic

technologists, and others.

B ATE WBAE AFIFERAY SAATAYL A A7
H](FAHE 081429] 2 71344) Al

o) FAHAS
Corresponding Author: 573 2l
(506-701) FFFgA FAT A% 683-3

R A e HL/\]./\-IJ,].
Tel: 062) 958-7667 Fax: 062) 958-7669
E-mail: kichabo@hanmail.net

Korean J Digit Imaging Med, Vol.11 No.2 November 2009 69



General Requirements Pertaining to Radiation Protection in Diagnostic X-ray Equipment

The particular standards for each equipment can be determined by the general require- ments in the collateral

standard and the particular standard is followed in the risk management file. The guidelines for radiation safety
of diagnostic radiation systems is written up in ISO 13485, ISO 14971, IEC 60601-1-3(2002)1st edition, medical

electric equipment part 1-3, and the general requirements for safety-collateral standards: programmable electrical

medical systems. Therefore the diagnostic radiation system protects citizens’ health rights with the establishment

and revisions of laws and standards for diagnostic radiation systems as a background for the general requi-

rements of radiation safe guards applies, as an international trend, standards regarding the medical radiation

safety management. The diagnostic radiation system will also assure competitive power through a conforming

evaluation unifying the differing standards, technical specifications, and recognized processes.

Key Words : Diagnostic X-ray equipment, Radiation protection, Collateral standard, Risk management file
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Table 1. DRS standard document classification of KFDA
Model Series
Product )
Model Number Name Series Number Name
) . ) KFDA DRS T-1-xx Collateral standards
Medical devices listed A-11000
KFDA DRS-1 in KEDA KFDA DRS 1-2-xx | Particular standards
(General) (Diagnostic X-ray system in KFDA DRS 1-3-xx Performance standards
Standard L . ) .
ionization diagnostic device) KFDA DRS 1-4-xx | Medical devices listed

Medical devices listed A-12000
in KFDA

KFDA DRS” | KFDA DRS-2 | (Magnetic resonance diagnostic
device in Non-ionization
diagnostic device)

Medical devices listed A-26000
in KFDA

KFDA DRS-3 | (Ultrasonic diagnostic system in
Visceral function testing
instruments)

Medical devices listed A-13000

KFDA RTS” KFDA RTS | in KFDA
(Radiation Therapy device)

9 KFDA DRS: Korea Food & Drug Administration Diagnostic X-ray System
® KFDA RTS: Korea Food & Drug Administration Radiation Therapy System

IEC 60601 KFDA DRS
Documentation system Documentation system
Medical electrical equipment g
IEC 60601-1(3rd editig,

nostic X-ray system general standard
DRS 1

Radiation safety Radiation safety
Collateral standards/IEC 60601-1-3 Collateral standards KFDA DRS1-1-3
+ Particular standards +* Particular standards
IEC 60601-2-XX KFDA DRS 1-2-XX
» Performance standards * Performance standards
IEC 60601-3-XX KFDA DRS 1-3-XX

Medical devices list

KFDA DRS 1-4-XX
(Medical equipment classification a rule to A-11000)

Fig. 1. Comparison between the documentation system of IEC 60601 and diagnostic radiation system
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General Requirements Pertaining to Radiation Protection in Diagnostic X-ray Equipment

Table 2. Radiation safety of diagnostic radiation system regarding each item in the table of contents

No. Contents

A Contents

B Establishment - Revision by record

C Forword

D Introduction

1 Scope, object and related standards

2 Normative references

3 Term and definitions

4 General requirements

5 ME Equipment identification, marking and documents

6 Radiation management

7 Radiation quality

8 Limitation of the extent of the X-ray beam and relationship between X-ray field and image
reception area

9 Focal spot to skin distance

10 Attenuation of the X-ray beam between the patient and the X-ray image receptor

11 Protection against residual radiation

12 Protection against leakage radiation

13 Protection against stray radiation
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General Requirements Pertaining to Radiation Protection in Diagnostic X-ray Equipment

Table 3. Half value layers(HVL) in X-ray equipment

X-ray tube voltage Minimum permissible
(kV) first HVL(mmAI)
50 1.8
60 2.2
70 2.5
80 2.9
90 32
100 3.6
110 3.9
120 4.3
130 4.7
140 54
150 5.0

-HVL for other voltages shall be obtained by linear
interpolation or extrapolation.

- These HVL values correspond to a total filtration of 2.5
mmAl for X-ray equipment, operationg at constant
potential X-ray tube voltage
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General Requirements Pertaining to Radiation Protection in Diagnostic X-ray Equipment
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1. IEC 60601-2-7, Medical electrical equipment-Part 2-7:
Particular requirements for the safety of high—voltage
generators of diagnostic X-ray generators, 1998.

2. IEC 60601-2-28, Medical electrical equipment—Part
2. Particular requirements for the safety of X-ray
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10.

11.

12.

source assemblies and X-ray tube assemblies for
medical diagnosis, 1993.

. IEC 60601-2-29, Medical electrical equipment-Part

2-29. Particular requirements for the safety of
radiotherapy simulators, 1999.

. IEC 60601-2-32, Medical electrical equipment-Part 2:

Particular requirements for the safety of associated
equipment of X-ray equipment, 1994.

IEC 60601-2-43, Medical electrical equipment-Part
2-43. Particular requirements for the safety of
X-ray equipment for interventional procedures, 2000.

. IEC 60601-2-44, Medical electrical equipment-Part

2-44. Particular requirements for the safety of X-
ray equipment for computed tomography Amendment
1, 2001.

. IEC 60601-2-45, Medical electrical equipment-Part

2-45:

mammographic X-ray equipment and mammogra-

Particular requirements for the safety of

phic stereotatic devices, 2001.

. IEC 60580, Medical electrical equipment-Dose area

product meters, 2000.

. IEC 60627, Diagnostic X-ray imaging equipment-

Characteristics of general purpose and mammo-
graphic anti-scatter grids, 2001.

IEC 60878: Graphical symbols for electrical equi-
pment in medical practice.

IEC 61262: Medical electrical equipment-Chara—
cteristics of electro-optical X-ray image intensifiers.
IEC 62220: Medical electrical equipment-Charac-

teristics of digital X-ray imaging devices.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

IEC 62220-1: Medical electrical equipment-Chara-
teristics of digital X-ray imaging devices—Deter—

mination of the detective quantum efficiency, 2003.

. ISO 7004: Photography-Industrial radiographic films-

Determination of ISO speed, ISO average gradient
and ISO gradients G2 and G4 when exposed to
X- and gamma-radiation, 2002.

ICRP Publication 33: Protection against ionizing
radiation from external sources used in medicine,
ICRP 9(1), 1982.

ICRP Publication 34: Protection of the patient in
diagnostic radiology, ICRP 9(213), 1982.

ICRP Publication 60: 1990 Recommendations of
the international Commission on Radiological Pro—
tection, ICRP 21(1-3), 1991.

ICRP Publication 73: Radiological protection and
safety in medicine, ICRP 26(2), 1996.

ICRU Report 51: Quantities and Units in Radiation
Protection Dosimetry, 1993.

ICRU Report 60: Fundamental Quantities and Units
for Ionizing Radiation, 1998.

ICRP Publication 85 Avoidance of Radiation In-
juries from Medical Interventional Procedures,
ICRP 30(2), 2000.

ICRP Publication 87: Managing Patient Dose in
Computed Tomography, ICRP 30(4), 2000.

ICRP Publication 93: Managing Dose in Digital
Radiology, ICRP 34(1), 2004.

ICRU Report 74: Patient dosimetry for x-rays
used in medical imaging, Published by Oxford
University Press. 2005.
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