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PREFACE
This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee HE-003, Medical Electrical Equipment to supersede AS/NZS 3200.2.201:1996.

This Standard incorporates Amendment No. 1 (July 2002). The changes required by the
Amendment(s) are indicated in the text by a marginal bar and amendment number against
the clause, note, table, figure, or part thereof affected.

This Standard is one of a series issued by Standards Australia and Standards New Zealand
for the safe design and manufacture of various categories of medical equipment. It is
supplementary to AS/NZS 3200.1.0:1998, Medical electrical equipment, Part 1.0:  General
requirements for safety—Parent Standard. The clauses in this Standard are numbered to
correspond with the clauses that they supplement or modify in AS/NZS 3200.1.0,
hereinafter referred to as the General Standard, and take priority over those clauses of the
General Standard.

Australian or Joint Australian/New Zealand Standards referenced in this publication are
detailed in Appendix LL.

In this revised version of the 1996 edition, Clause 29 has been substantially rewritten.

The term ‘normative’ has been used in this Standard to define the application of the
Appendix to which it applies. A ‘normative’ Appendix is an integral part of a Standard.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Medical electrical equipment

Part 2.201:  Particular requirements for safety—Dento-maxillofacial
X-ray equipment

S E C T I O N  1    G E N E R A L

1   SCOPE AND OBJECT

This Clause of the General Standard applies with the following additions:

1.1   Scope

Addition:

This specification sets out the particular safety requirements for dento-maxillofacial X-ray
equipment.

The specification applies to X-ray equipment intended for—

(a) use with intra-oral image receptors;

(b) use with panoramic tomography; and

(c) use with dedicated cephalometric radiography.

1.2   Object

This subclause of the General Standard applies.

1.3   Particular Standards

This subclause of the General Standard applies.

1.4   Environmental conditions

This subclause of the General Standard applies.

Additional subclause:

1.101   Application

1.101.1   Compliance with AS/NZS 3100 and AS/NZS 3200.1.0

This specification shall be read in conjunction with AS/NZS 3100 and the appropriate
provisions of these Standards shall apply to the construction of dento-maxillofacial
diagnostic X-ray equipment and to the installation and safeguarding of parts which
normally carry current.

1.101.2   Special requirements

1.101.2.1   Special requirements of this Standard

X-ray equipment covered by this specification shall be deemed to comply with this
specification only if it complies with all the requirements of this specification and passes
the tests specified herein.
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1.101.2.2   Requirements of other Standards

Electrical accessories and components incorporated in dento-maxillofacial X-ray equipment
which are depended upon for safety shall also comply with the relevant requirements of
individual Approval and Test Standards unless these requirements are varied herein.

1.101.2.3   Protection against radiation

Where other Australian or Australian/ New Zealand Standards are issued which deal with
specific requirements for the safety of radiological staff, the patient and the public, the
more stringent Standards shall apply.

1.101.2.4   Requirements for hazardous locations

X-ray equipment suitable for use in areas where flammable medical agents are used
including hospitals, medical rooms in industrial premises, dental surgeries, and the like,
shall comply with the relevant requirements of AS 1169.

1.101.2.5   Codes of practice

Practitioners wishing to make use of the equipment specified in this Standard shall acquaint
themselves with and follow the requirements of their national codes of practice and the
requirements of all other relevant regulatory bodies.

2   TERMINOLOGY AND DEFINITIONS

For the purposes of this Standard the following additional definitions shall apply:

2.101.1   Coefficient of variation (C)

The ratio of the standard deviation to the mean value of a series of measurements calculated
by the following equation:

C = ( ) ( ) 2/1

1

2

1
/1/













−
−

= ∑
=

n

i

i

n
XX

XXS

where

Xi = ith measurement

X = mean value of measurements

S = estimated standard deviation

n = number of measurements

2.101.2   Collimators

2.101.2.1   Collimator

A fixed or adjustable device to limit the useful beam to specific dimensions.

2.101.2.2   Light beam collimator

A fixed or adjustable device to limit the useful beam to specific dimensions indicated by a
light beam emitted from the collimator.

2.101.3   Documents

See also Clause 6.101.1.
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2.101.3.1   Accompanying documents

Documents accompanying a radiological installation or accessories, containing all
important information for the user, in particular that relevant to safety.

2.101.3.2   Instruction documents

Those parts of accompanying documents giving the necessary detailed information on the
equipment to enable the user to operate the equipment properly and safely.

2.101.4   Filtration

2.101.4.1   Filtration

Modification of the spectral distribution of an X-ray beam as it passes through matter, due
to the selective attenuation of particular photon energies in the radiation beam.

2.101.4.2   Added filtration

Quantity indicating the filtration effected by added filters in the useful beam, but excluding
inherent filtration.

2.101.4.3   Inherent filtration

The filtration caused by the irremovable materials of an X-ray tube assembly, i.e. glass, oil
and port seal, through which the radiation beam passes before emerging from the X-ray tube
assembly. It is expressed as the thickness of a reference material which, at a specified X-ray
tube voltage and waveform, gives the same radiation quality in terms of half-value layer.

2.101.4.4   Total filtration

The total of inherent filtration and added filtration between the radiation source and the
patient or a defined plane.

2.101.4.5   Lead equivalent
The thickness of lead causing the same attenuation of a beam of a specified radiation
quality as the material under consideration at a specified X-ray tube voltage expressed in
kilovolts (peak) (kVp).

2.101.5   Radiation

2.101.5.1   Radiographic exposure
The actuation of X-ray equipment producing ionizing radiation.

2.101.5.2   Air kerma
Kerma measured in a mass of air.

2.101.5.3   Half-value layer (HVL)
The thickness of specified material which reduces the kerma rate of a given X-ray beam to
half its original value.

2.101.5.4   Ionizing radiation
Photons or particles which, either directly or indirectly, produce ionization in matter.

2.101.5.5   Kerma (K)
The quotient of dEtr by dm, where dEtr is the sum of the initial kinetic energies of all
charged ionizing particles liberated by uncharged ionizing radiation in matter of mass, dm.

m
E

 K =
d
d tr

The unit of kerma is the gray (Gy).
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2.101.5.6   Leakage radiation

Ionizing radiation transmitted through the protective shielding of a radiation source.

2.101.5.7   Radiation

Energy propagated through space or through a material medium in the form of
electromagnetic waves or in the form of kinetic energy of particles.

2.101.5.8   Radiation quality

A characteristic of radiation determined by its spectral distribution which controls its
penetration. For an X-ray beam it depends on the magnitude and waveform of the X-ray
tube voltage and the amount of filtration and is described, in part, by its half-value layer.

2.101.5.9   Scattered radiation

Ionizing radiation resulting from the interaction of ionizing radiation with matter.

2.101.5.10   Useful beam (from a source of ionizing radiation)

All ionizing radiation which emerges through the specified aperture of its protective
shielding and its beam collimator.

2.101.6   Shall and should

The word ‘shall’ is to be understood as mandatory, and the word ‘should’ as
non-mandatory, advisory or recommended.

2.101.7   Protective shielding

Those parts of equipment, protective devices and structural shielding providing protection
against ionizing radiation.

2.101.8   X-ray equipment

2.101.8.1   Beam applicator

An accessory device on X-ray equipment used to indicate the position of the useful beam
and to establish a definite source-skin distance.

2.101.8.2   Dento-maxillofacial X-ray equipment

X-ray equipment designed for radiographic examinations of the teeth and maxillofacial
structures.

2.101.8.3   Focus to mid-sagittal plane distance

Distance between the focus and the mid-sagittal plane of a patient correctly positioned for a
lateral cephalogram.

2.101.8.4   Maximum X-ray tube voltage (for an X-ray tube or an X-ray tube assembly)

The maximum X-ray tube voltage permitted under specified operating conditions and for a
specified waveform of the X-ray tube voltage expressed as kilovolts (peak) (kVp).

2.101.8.5   X-ray generator

Combination of all components provided for the generation and control of X-radiation,
comprising at least the high potential generator interconnected with an X-ray tube
assembly.

2.101.8.6   X-ray tube

A highly evacuated vessel for the production of X-radiation by the bombardment of a metal
target with a beam of electrons accelerated by high voltage.
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