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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards
Australia web site at www.standards.com.au and looking up the relevant Standard
in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
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Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
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PREFACE

This Standard was prepared by the Australian members of the Joint Standards Australia/
Standards New Zealand Committee HE-012, Surgical Implants. After consultation with
stakeholders in both countries, Standards Australia and Standards New Zealand decided to
develop this Standard as an Australian, rather than an Australian/New Zealand Standard.

This Standard is identical with and has been reproduced from ISO 11979-2:1999,
Ophthalmic implants—Intraocular lenses—Part 2: Optical properties and test methods.

The objective of this Standard is to specify requirements and test methods for certain optical
properties of non-toric, monofocal intraocular lenses intended for implantation into the
anterior segment of the human eye, excluding corneal implants.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an
informative annex is only for information and guidance.

As this Standard is reproduced from an international Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards as follows:

Reference to International Standard Australian Standard

ISO AS ISO

11979 Ophthalmic implants—Intraocular 11979  Ophthalmic implants—Intraocular
lenses lenses

11979-1 Part 1: Vocabulary 11979.1 Part 1: Vocabulary

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS ISO 11979.2-2003


http://www.avadocuments.com/doc/as-iso-11979-2-2003
http://www.avadocuments.com/doc/as-iso-11979-2-2003

CONTENTS
1 Yoo ] o[ 1
2 NOIMALIVE TEFEIEICES ....ei ittt et e et e s e bt et e s b et e e e b bt e e e e b e e e s aan e e e e anbre e e e e 1
3 Terms and defiNITIONS ..........eiiiiiiiie e s e eaanee e e e 1
4 R To [T LT 49 TT oL E P UOPPUPPPPTN 2
4.1 (CT=T 01T = | TP PP PP PR OUPPPRPPPPRR 2
4.2 (D] To] oo o Lo 1YY PSPPSR 2
4.3 [ gE=To [TaTo o [N =11 /PSPPSR 2
4.4 SPECIIAl tFANSIMILLANCE .....eiiiiiiii ettt e ettt e e st e e e sbb e e e e sabb e e e e sbbeeeeabbees  tabeeeesasbeeesansneeeennes 3
Annex A (normative) Measurement Of dIOPIIIC POWET .......ueiiiiiiiiei et 4
Annex B (normative) Measurement of resolution effiCienCy ... 10
Annex C (normative) MeasuremMeENnt OF MTF .. ......uiii e s e e e s snnbe e e s 12
Annex D (informative) Precision of dioptric power determination............ccccoiiiiiiiiiiiee e 16
Annex E (informative) Precision of imaging quality determination ..o 17
Annex F (informative) Verification of ray trace CalCulations............c.uuiiiiiiiiiiiii e 18
Annex G (informative) Selected defiNitiONS ...t e e e e e e e e e 19
(2] o] 1o o | =1 o] 0}V PP URP TR 20

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS ISO 11979.2-2003


http://www.avadocuments.com/doc/as-iso-11979-2-2003
http://www.avadocuments.com/doc/as-iso-11979-2-2003

INTRODUCTION

This part of 1ISO 11979 contains several test methods for which associated requirements are given and one test
method for which no requirement is formulated. The former are directly connected to the optical functions of
intraocular lenses. The latter, the test for spectral transmittance, has been provided for those interested in
information about UV transmission and in specific situations, e.g. when using laser light sources for medical
diagnosis and treatment.

Extensive interlaboratory testing has been carried out before setting the limits specified. Some basic problems were
encountered.

The accuracy in the determination of dioptric power has an error that is not negligible in relation to the half-dioptre
steps in which intraocular lenses are commonly labelled. The dioptric power tolerances take this fact into account.
Hence the limits set may lead to some overlap into the next labelled power, especially for high dioptre lenses.
Reference [1] gives further discussion on this subject.

The majority of lenses hitherto implanted have been made from poly(methyl methacrylate) (PMMA), and were
qualified using the method described in annex B. Thus the general clinical experience is associated with this level.
The method in annex B is limited in its applicability, however. The limits for the more general method in annex C
have been set in terms of MTF in an eye model, following two approaches. The first is by correlation to the method
and limit in annex B. Further discussion can be found in reference [2]. The second is set as a percentage of what is
calculated as theoretical maximum for the design, with the rationale that a minimum level of manufacturing
accuracy be guaranteed. For common PMMA lenses, these two limits correspond well with each other. For lenses
made of materials with lower refractive index, or with certain shape factors, or for extreme power lenses in general,
the latter limit is lower than the former. However, such lenses are already in use, indicating clinical acceptance. The
guestion arises which is the absolute lowest limit that is compatible with good vision. No definite answer can be
found, but following clinical data presented to the working group, an absolute lower limit has been set for the
calculation method.

NOTE It always was and still is the intention of the Technical Committees ISO/TC 172/SC 7 and CEN/TC 170 to prepare
identical ISO and CEN (European Committee for Standardization) standards on intraocular lenses. However, during the
preparation of part 7 of this series, problems were encountered with normative references to the existing ISO 14155 and EN 540
horizontal standards on clinical investigation of medical devices, which are similar but not identical.

ISO and CEN principles concerning normative references made it impossible to continue the preparation of identical
International and European Standards on the clinical investigation of intraocular lenses. As a result, two different standards
series have had to be prepared. For this part of 1ISO 11979, identical versions exist for ISO and CEN (ISO 11979-2 and
EN ISO 11979-2). For those parts where no identical versions exist, it is the intention of ISO/TC 172/SC 7 and CEN/TC 170 to
revise these standards with the goal to end up with identical ones as soon as identical ISO and CEN horizontal standards on
clinical investigations become available.

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS ISO 11979.2-2003


http://www.avadocuments.com/doc/as-iso-11979-2-2003
http://www.avadocuments.com/doc/as-iso-11979-2-2003

AUSTRALIAN STANDARD
Ophthalmic implants—Intraocular lenses

Part 2: Optical properties and test methods

1 Scope

This part of ISO 11979 specifies requirements and test methods for certain optical properties of intraocular lenses
(IOLs).

It is applicable but not limited to non-toric, monofocal intraocular lenses intended for implantation into the anterior
segment of the human eye, excluding corneal implants.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 11979. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 11979 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated

references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 6328: —1), Photography — Photographic materials — Determination of ISO resolving power.

ISO 9334:1995, Optics and optical instruments — Optical transfer function — Definitions and mathematical
relationships.

ISO 9335:1995, Optics and optical instruments — Optical transfer function — Principles and procedures of
measurement.

ISO 11979-1:1999, Ophthalmic implants — Intraocular lenses — Part 1: Vocabulary.

U.S. Mil Std 150-A-1961, Photographic lenses.

3 Terms and definitions
For the purposes of this part of ISO 11979, the terms and definitions given in ISO 9334 and ISO 11979-1 apply.

NOTE Some definitions from 1SO 11979-1 are reproduced for information in annex G.

1) To be published. (Revision of ISO 6328:1982)

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents
www.standards.com.au © &?&dﬁ%nﬁéﬂ%ﬂ@g Hub

Full document details: AS ISO 11979.2-2003


http://www.avadocuments.com/doc/as-iso-11979-2-2003
http://www.avadocuments.com/doc/as-iso-11979-2-2003

4 Requirements

4.1 General

All requirements stated below shall apply to the finished product as marketed. If applicable, the lens shall be
positioned as intended for use.

NOTE 1 The methods specified below are reference methods. Alternative methods demonstrated to produce results that are
equivalent to those obtained with the reference methods may also be used.

NOTE 2 Any validated procedures that ensure that I0OLs are within the tolerances specified may be used in quality control.

4.2 Dioptric power

When determined by one of the methods described in annex A, the dioptric power as stated by the manufacturer
(e.g. on the label of the IOL) shall, in any meridian, be within the tolerance limits specified in Table 1.

NOTE Astigmatism is implicitly limited by the requirement that dioptric power be within the tolerance limits of Table 1 in all
meridians.

Table 1 — Tolerances on dioptric power

Nominal dioptric power range 2 Tolerance on dioptric power
D D
Oto <15 +£0,3
>15t0 < 25 +0,4
>251t0 < 30 +0,5
> 30 +1,0
@ The ranges apply to positive as well as to negative dioptric powers.

4.3 Imaging quality

Imaging quality shall be determined either according to the method described in annex B or to the method
described in annex C.

NOTE The method of annex C is more general. It can be used e.g. for extreme dioptric powers and for materials which
swell in aqueous humour, for which cases the method of annex B is not suitable.

a) If determined in accordance with annex B, the resolution efficiency of the IOL shall be no less than 60 % of the
diffraction-limited cut-off spatial frequency. In addition, the image shall be free of aberrations other than those
due to normal spherical aberration.

b) If determined in accordance with annex C, the modulation transfer function (MTF) value of the system of model
eye with IOL shall, at 100 mm~1: meet either of the two conditions given below:

1) be greater or equal to 0,43;

2) be greater or equal to 70 % of that calculated as maximum attainable for the system of model eye with the
specific IOL design and power in question, but in any case greater or equal to 0,28.

NOTE 1 Spatial frequency has the dimension of reciprocal length, mm~1. It is often referred to as line-pairs per mm or c/mm,
where c denotes cycles.

NOTE 2 The approval levels given above correspond well with each other for PMMA lenses in the range 10 D to 30 D.

NOTE 3 Examples of calculation of maximum attainable MTF at 100 mm~1 are given in C.5.
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4.4 Spectral transmittance

For each type of IOL, the spectral transmittance in the range 300 nm to 1200 nm shall be on record for the IOL with
a dioptric power of 20 D or its equivalent. The spectrum shall be recorded with a spectrophotometer using a 3 mm
aperture. The spectrophotometer shall have a bandwidth of not more than 5 nm and be accurate to +2 % in
transmittance.

The sample shall be either an actual IOL or a flat piece of the IOL optic material, having an average thickness
equal to that of the central 3 mm of the 20 D IOL and having undergone the same production treatment as the
finished IOL, including sterilization. IOLs made of materials that change transmittance properties in situ shall be
measured with the IOL under simulated in situ conditions.

NOTE Guidance can be found in 1SO 8599 [3] for the measurement. The definition for in situ conditions is found in
ISO 11979-1 (see also annex G).
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