Copyright

O

Providad by |
No

e for
HS under Rcense with ISO

or

without ¥cenae from IHS

TECHNICAL ~ ISOITR

'REPORT 22979

. First edition
2006-02-01

Ophthalmic implants — Intraocular
lenses — Guidance on assessment of the
need for clinical investigation of
intraocular lens design modifications

Implants ophtalmiques — Lentilles intraoculaires — Directives relatives
a l'évaluation de la nécessité d'investigation clinique pour les
modifications de dessin des lentilles intraoculaires

— : Reference number
N— ISO/TR 22979:2006(E)

_/@\'—__:
ISO:
NS =

i

©180 2006

ticensee=Alcon Labs/5912187100
Not for Resale, (5/16/2006 10:42:38 MDT




ISO/TR 22979:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by SO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 180 2006 .
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utifized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
1SO's member body in the country of the reqqester.

1SO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11 ‘

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

Copyrght s o fors , ©1S0 2006 — Al rights reserved
Provided by IHS under license with ISO Licensee=Alcon L.abs/5912187100
No or without ficense from (HS Not for Resale, 05/16/2006 10:42:38 MDT




ISO/TR 22979:2006(E)

Contents Page
Foreword. iv
1 Scope 1
2 Normative references 1
3 Terms and definitions 1
4 Monofocal lenses 1
4.1 General 1
4.2 Modification levels (categories) 1
43 Clinical investigation with multiple IOL models 2
44  Mechanical data analysis 2
5 Multifocal lenses 2
5.1 General. 2
5.2 Addition of a parent multifocal optic to a parent monofocal model 3
5.3 Modification of the optical design geometry of a parent multifocal optic.. 3
Annex A (informative) Examples of modifications to a parent IOL model 4
Annex B (informative) Mechanical data analysis 7
Bibliography 19

Copyright Organization for Standardization gNtS reserved }

Provlded by IHS under license with ISO ) Uoensea=Alcon Labs/5912187100

without license from IHS Not for Reaale, 05/16/2006 10:42:38 MOT




i
Capyright

ISO/TR 22979:2006(E)

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 committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from that
which is normally published as an International Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informative in nature and does not have to be reviewed until the data it provides are considered to be no

longer valid or useful.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1SO shall not be held responsible for identifying any or all such patent rights.

ISO/TR 22979 was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee SC 7,
Ophthalmic optics and instruments.
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TECHNICAL REPORT ISO/TR 22979:2006(E)

Ophthalmic implants — Intraocular lenses — Guidance on
assessment of the need for clinical investigation of intraocular

lens design modifications

1 Scope
This Technical Report provides guidance on the application of Parts 3, 7 and 9 of the 1SO 11979 series of
International Standards for intraocular lenses (IOLs). It addresses factors to be considered in a risk analysis of

the significance of modifications .to anterior and posterior chamber, monofocal and multifocal, intraocular
lenses. It also suggests methods of data analysis and interpretation that can be used to determine the need

for and the design of a clinical investigation.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

I1SO 11979-1, Ophthalmic implants — Intraocular lenses — Part 1: Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11979-1 apply.

4 Monofocal lenses

41 General

Monofocal IOLs that are modifications of a parent IOL, have different requirements for clinical investigatio_ns
depending on the magnitude of the modifications. This Technical Report provides considerations for the risk

analysis to determine which of the following are needed.

a) No clinical investigation.

b) Limited clinical investigation of 100 subjects followed up to and including Form 4, see [SO 11979-7.

c¢) Fullclinical investigation as defined in ISO 11979-7.
4.2 Modification levels (categories)

4.21 Level A modifications

Le\)eIA modifications are minor modifications for which all safety and performance que§tions can be
adequately addressed by non-clinical testing. Level A modifications require no clinical investigation.
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4.2.2 Level B modifications

Level B modifications are modifications that raise safety and/or performance questions that can be adequately
addressed with a limited clinical investigation.

4.2.3 Level C modifications

Level C modifications are modifications that raise safety and/or performance questions that can only be
addressed with a full clinical investigation.

4.3 Clinical investigation with multiple IOL models

More than one IOL model can be studied in the same clinical investigation provided that the models are
Level A modifications of each other. A model qualifies as a parent only if it has been investigated in a
minimum of 100 subjects as defined in ISO 11979-1.

4.4 Mechanical data analysis

441 General

The mechanical data analysis method in this clause can be used to determine whether a modified posterior
chamber IOL is a Level A modification.

The testing to characterize the mechanical characteristics of an I0OL is described in 1SO 11979-3. The data
from the compression force, compression force decay and angle of contact testing is used to determine the
difference in mechanical behaviour between the parent 0L(s) and a modification of the parent IOL(s).

Two methods of mechanical data analysis that can be considered to determine the differences between a
modified IOL and parent I0L(s) are outlined in 4.4.2 and 4.4.3. A detailed description of the methods with

examples is given in Annex B.

4.4.2 Comparison to a single parent IOL model

For comparison between a modified model and a single parent model, the marufacturer assesses whether the
mechanical properties of the modified IOL are similar to those of the parent model.

4.4.3 Comparison to multiple parent IOL models

For comparison between a modified model and multiple parent models, the manufacturer assesses whether
the mechanical properties of the modified IOL fall inside the ranges of mechanical characteristics defined by

the parent models.

5 Multifocal lenses

51 General

This clause provides guidance to the risk analysis to assess whether a clinical investigation is warranted with
regard to modifications of a multifocal IOL (MIOL) model. A modified MIOL can be compared fo both
monofocal and multifocal parents for mechanical properties, but only to multifocal parents for optical

properties.
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5.2 Addition of a parent multifocal optic to a parent monofocal model

5.21 General

The factors below are considered when adding a parent multifocal optic to a parent monofocal model. When a
significant additional risk is identified, a clinical investigation, designed to address the specific risk area, is

considered.

5.2,2 Material

\

DPetermine whether any characteristic of the monofocal lens material has an impact on the performance of the
multifocal optic. If the material of the monofocal parent is different from that of the approved MIOL, a clinical
study is considered, particularly if the optical or mechanical testing results in clinical concerns.

5.2 3 Mechanical design

Determme whether the design or placement of the monofocal parent affects the optical performance expected
With the multifocal design. The risk analysis comprises the following.

a) The potential for increased variability in IOL centration (i.e. filt and decentration) due to the monofocal
parent's 10L body and haptic design. The comparison includes analysis of clinical study reports of
centration issues and mechanical differences in I0L design.

b) Optical sensitivity to IOL decentration and tilt are evaluated using methods outlined in ISO 11979:2 by
comparison of the decentration and filt characteristics of the new multifocal design to the parent multifocal
design.

c) Evaluation of the potential for changes in the predictability and stability of post-operative refraction.

5.3 Modification of the optical design geometry of a parent muI’tifoca_I optic

The following factors are considered when modifying the geometry of a multifocal optic of a parent MIOL
model.

a) A change in the fundamental technology creating the multiple powers (e.g. diffraction versus refrac_:tion) _is
a change to the multifocal parent design and a clinical investigation is performed as specified in
ISO 11979-9.

b) Minor modifications to a parent multifocal design can be made to enhance or optimize performance.
Optical bench testing as defined in 1SO 11979-9, including measurement of the modulation transfer
function (MTF) as function of spatial frequency (through-frequency MTF) and as function of defocus
(through-focus MTF), is performed and analysed to assess the potential for significant changes in clinical
function. Additional anaIySIs is performed to assess specific concerns raised with the design modification.
When an additional risk is identified, a clinical mvestlgatlon is considered that is designed to address the

specific risk area.
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Annex A
(informative)

Examples of modifications to a parent IOL model

A.1 General

Modifications to an IOL that has undergone a clinical investigation can be classified in one of three categories
depending on the level of modification: Level A, Level B or Level C. The applicable criteria to determine what
level of modification has occurred to the parent model are described below.

The applicability column indicates the type of IOL that the modification is applicable to:

— P designates posterior chamber IOLs, excluding one-piece plate designs;

— A designates anterior chamber IOLs;

— PL designates posterior chamber IOLs made from flexible materials that are of a one-piece plate design.

A modified model may have various combinations of the modifications listed below, as long as all the
applicable criteria are met. .

A.2 Level A modifications

The Level A modifications are listed in Tables A.1 to A.3. Modifications in Table A.3 differ from the other
modifications in that they involve material/design substitutions of parent models only. -

Table A.1 — Change in loop configuration

Modification Applicability d":;"';z'a‘:;:i's
Mirror-image version of a model ‘ P/A/PL No
Change In overall diameter A No
Addition of a size specific to patients with a certain anterior chamber width.
Changes in loop features ' P/A No
Changes such as fhe addition of notches or the addition of eyelets or rounded ends to
loops.
Change in loop angulation P No
Changes to a design with the body angulated posterior to the loops resulting in a change
in sagitta value up to 2a maximum of 1,6 mm for the 20 D version of the model.
Change in overall diameter Yes
Change In loop thickness or width P Yes
Change in loop configuration (shape) ' P Yes

Copyrght famationsi for © 1SO 2006 — All rights reserved
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Table A.2 — Change in optic configuration

ISO/TR 22979:2006(E)

Modification Applicabllity d':'fa'::“::;;;'s
Change In dioptric power range P/IA/PL No
Whereby the IOL of any power in the range that the manufacturer makes available meets
ISO 11979. The clearance between the surface of the anterior chamber IOL and the
ocular tissue is a subject for consideration for each new power range, see ISO 11979-3.
Change in optic or body size and addition of tabs to the periphery of the optic P/PL No
Changes in body circumference design or optic size if the length is not less than 5,0 mm
along any meridian (e.g. going from a circular fo an ovoid body) and not greater than
7,5 mm along any meridian.
Change of clear optic PIAIPL No
Any obstruction that interferes with the performance of the optic, provided that the clear
optic diameter is greater than 4,25 mm. )

Table A.3 — Interchanging IOL materials and designs

Modification Applicability d“:gg:g:;:ils
Interchanging materials and design from parent 10Ls P Yes
Assuming that the interchange is within the limits of a Level A modification mechanically.

i A3 Level B modifications
The Level B modifications are listed in Tables A.4 and A.5.
Table A.4 — Change in loop configuration or material

Modification Applicabllity d":;‘;::;‘:;:i's
Change in loop configuration P Yes
Including change in overall diameter, loop thickness or width, when not meeting the
Level A criteria mechanically.
If the change in loop configuration of the modified lens appears to have the potential to
cause different or greatly increased safety concerns as compared to the parent model(s),
it is considered to be a Level C modification.
Change to new loop materlal - P Yes
This is a change in loop material to a material that is new to the manufacturer, but is a
material the long-term safety of which as a loop material can be supported by the
ophthalmic literature, provided that the articles disclose the identity of the material used
and the manufacturer uses the identical material.

ANOA ANAA
for

sation ghts reserved

Copyright [o/

Pravided by IHS under license with ISO Licensee=Alcon L.aba/5912187100
No or

wilthout #oense from fHS Not for Resala, 05/18/2006 10:42:38 MDT




Copyright

ISO/TR 22979:2006(E)

Table A.5 — Change in optic material or configuration

: . . 1
Modification Applicability dlrfac;‘:::ycsais
Change in body material P Not
Lo : . - . . applicable
This is a change in body material to a material that is new to the manufacturer, butis a
material the long-term safety of which as a body material can be supported by the
ophthalmic literature, provided that the articles disclose the identity of the material used
and the manufacturer uses the identical material. '
Change in body or optic diameter P Not~
o . - . , applicable
This is a change in bady or optic diameter outside the range from 5,0 mm to 7,5 mm.
Evaluations of models that incorporate optics less than 5,0 mm in diameter should include
clinical testing to evaluate the effects of glare on the subject's visual acuity that may result
from the small optic.

A.4 Level C modifications

Modifications not described in A.2 or A.3 are Level C modifications,
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Annex B
(informative)

Mechanical data analysis

B.1 Principle

The methods in this annex apply to two-looped lens models only. Mechanical data, i.e. compression force,
compression force after decay and angle of contact, can be used to assess whether a modified IOL is a
Level A modification of a parent IOL, as described in Annex A.

B.2 Terms and definitions
The following terms and definitions in this paragraph apply for this Annex only.

B.21
open-loop IOL
IOL model which contains two loops, each loop having one end attached to the body of the 0L and the other

end free

B.2.2

closed-loop IOL
IOL model, which contains two loops, each loop having both ends attached to the body of the optic

B.2.3
hybrid open-loop/closed-loop IOL :
IOL model which contains two loops, with one loop having one end attached to the body of the IOL and the

other end free, and the other loop having both ends attached to the body of the 1OL

B.3 Mechanical comparison methods

B.3.1 General

For comparisons between a modified model and a single parent model, which is either currently undergoing a
clinical investigation or has completed a clinical investigation, the manufacturer demonstrates that the
mechanical properties of the modified lens are not significantly different from those of the parent model.

For comparisons between a modified model and muttiple parent models, the manufacturer demonstrates that
the mechanical properties of the modified lens are not significantly different from the range of properties
associated with the parent models.

.The analysis between the modified model and the manufacturer's parent model(s) includes the following

comparisons:
— compression force divided by angle of contact per loop;
— compression force after decay divided by angle of contact per loop.

For each test needed for the analysis, the lens is evaluated at 10,0 mm compressed diameter if the modified
lens is only for capsular bag fixation, at 11,0 mm if it is only for ciliary sulcus fixation, or at both diameters if

intended for both capsular bag and ciliary sulcus fixation.

Uicansas=Alcon Labs/5912187100

withaut license from 1HS Not for Resale, 05/16/2008 10:42:38 MDT

of




ISO/TR 22979:2006(E)

B.3.2 Restrictions

B.3.2.1 The method of comparison with a single parent model includes the following restrictions.

— A model of either the open-loop, closed-toop, or hybrid open/closed-loop types is only compared to the
same type of model.

— For models of the open-loop or closed-loop type having dissimilar loops, each loop is assessed
separately, and then each loop on the modified model is compared to the corresponding loop on the

parent model that it most closely resembles.

B.3.2.2 The method of comparison with multiple parents includes the following restrictions.

— An open-loop model or the open loop of a hybrid open-loop/closed-loop model is only compared to the
properties associated with open- Ioop parent models.

— A closed-loop model or the closed loop of a hybrid open-loop/closed-loop model is only compared to the
properties associated with closed-loop parent models.

— For models of the open-loop or closed-loop type having dissimilar loops (and therefore different angles of
contact) each loop is compared separately to the appropriate (i.e. open-loop or closed-loop) graph of
properties associated with the parent models.

B.3.3 Calculations

The manufacturer determines the force necessary to compress the parent model and the modified model to
the applicable overall diameter(s) (see I1SO 11979-3 for the test method). The mean force value F and the
standard deviation o are determined for the parent model and the modified model for the applicable overall

diameters.

Theforce spread value £ in the equations is set equal to 20 % of the mean force value (0,2 F) or to the
standard deviation o provided that & is lower than (0,2 F).

From this data, the upper force boundaries UFB, and lower force boundaries LFBy, are calculated using the
following equations for the parent model:

UFB, = Fy +f, | (when £, > 1100 x 10-5N)

UFB, = Fy + 3 f, - [(F, — 800 x 107) / 150 x 10-5] £, (when 800x 105 <F, <1100 <105 N)
UFB, = Fy + 31, (when F,, < 800 x 1075 N)

LFBy = F, -3, (when F, > 150 x 10-5 N)

LFBy = Fy - (F, 1 50'% 105) f, (when 50 x 10% < F, <150 x 1075 N)
LFB, = F,~f, (when F, < 50 x 10~5 N)

The upper force boundaries UFB,, and lower force boundaries LFB,, are calculated using the following
equations for the modified model:

UFBy, = Foy *+ fin

LFBy, = Fry —fin

© 1SO 2006 — Al rights reserved
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B.3.4 Backgrouhd of the calculations

The compression force values 150 x 105 N and 800 x 10-5 N represent the lower and upper boundaries,
respectively, containing most of the 0L models that have demonstrated acceptable clinical performance.
Since much less is known about the clinical performance of IOL models outside these boundaries, a more
conservative approach has been taken with parent models with loop flexibilities outside these boundaries to
minimize the difference between the parent and the modified model. The equations above accomplish this in
the following manner for the parent models: .

— by using 3 £, only with parent models that have mean compression force values between 150 x 10N
and 800 x 10-5 N:

— by decreasing the multiplier of £, used in the LFB, equation with parent models that have mean
compression force values below 150 x 105N in a continuous manner until it equals 1 at a mean
compression force value of 50 x 105 N;

— Dby using B with parent models that have mean compression force values below 50 x 1078 N;

— by decreasing the muiltiplier of £, | used in the UFB, equation with parent models that have mean
compression force values above 800 x 105N in a continuous manner until it equals 1 at a mean
compression force value of 1100 x 10~5 N; '

— by using Jp with parent models that have mean compression force values above 1100 x 105 N.

B.3.5 Analysis of a single parent comparison

The manufacturer determines the angle of contact AC associated with the loops of the parent model and the
modified model when the lenses are compressed to the required overall diameter(s), see I1SO 11979-3. The
UFB and the LFB divided by the mean AC at the compressed overall diameter(s) determine the range of force
values per degree of AC associated with the parent lens and the modified lens at the compressed diameter(s).

For the modified lens to be considered a Level A modification of the parent model, the following criteria apply.

— The mean AC,, associated with the loops of the modified model at the applicable compressed overall
diameter(s) is within + 40 % of the mean AC,, associated with the loops on the parent model at each of
the compressed overall diameters. '

— Some part of the range defined by the UFB,,/AC,, and the LFB/AC, for the modified lens overlaps the
range defined by the UFB/AC, and the LFBp/ACp for the parent model at each of the compressed overall
diameters, both initially and after decay.

Example 1 and Example 2 in B.4 illustrate hypothetical results using this method of analysis to demonstrate
that a modified lens is a Level A modiﬁcation of the parent lens.

B.3.6 Analysis of a multiple parent comparison

The manufacturer determines the angle of contact AC associated with the loops of the parent models and the
modified model when the lenses are compressed to the required overall diameter(s), see ISO 11979-3 for
method. '

Then for each parent model, the manufacturer graphs the force values as a function of loop AC for each
overall diameter and condition.

For hybrid open-loop/closed-loop parent models the properties are Separated into their open-loop and their
closed-loop components and the data is added to the corrésponding graph.
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For the modified lens to be considered a Level A modification of the parent modets, the following applies:

comparlsons under aII of the test condmons

Example 3 in B.4 illustrates hypothetical results using this method of analysis to demonstrate that a modified
lens is a Level A modification of the multiple parent lens models. .

B.4 Examples

B.4.1 Example 1: Single parent comparison (IOLs with symmetrical loops)

Example 1 discusses the testing necessary to demonstrate the Level A relationship between two open-loop
models with symmetrical loops. The manufacturer, in this example, has designed a new model (Model 5) by

- modifying a parent IOL model (Model 2), with modified C haptics and an overall diameter of 12 mm, by
increasing the overall diameter from 12,0 mm to 14,0 mm and by modifying the shape of the loop to a different
form.of modified C-loop. To determine if Model 5 is a Level A modification of Model 2, the manufacturer has
evaluated the mechanical characteristics of the new model.

The manufacturer has taken a minimum of 10 samples of each of the models, and has determined the
compression force necessary to compress each model to an overall diameter of 10 mm. The mean force
values F, and the standard deviations o were determined. From these data the upper force boundaries UFB
and lower force boundaries LFB were calculated according to the equations and procedure in B.3, in which the
- force spread values f'were set equal to the standard deviations o.

The AC associated with each loop when the lens was compressed to 10 mm was measured and the mean

value was determined. Next, the UFB and LFB were divided by the mean 4C. These values determine the
range of force values per degree of AC associated with a lens when compressed to 10 mm overall diameter.

‘The procedures described above were repeated for an overall compression diameter of 11 mm and for 10 mm
and 11 mm after decay. Table B.1 and B.2 show the data associated with the two hypothetical models.

Table B.1 — Mechanical data for Model 2

Compressed diameter
ra -
reremest 10mm 11 mm aft1eor criTaTay aft‘lel cr;;Tay
F 300x 105N 180 x 105N 130 x 10-5N 80x 105N
o 45x 105N 20 x 105 N 20 x 105 N 12 x 10-5 N
UFB. 435x 105N 240 x 105N 190 x 105 N 116 x 105 N
LFB 165x 105N 120 x 105N 78x 106 N3 61x105N2
AC 60° 42° 62° 44°
UFBIAC 7.3 57 3,1 2,6
LFBIAC 2,8 2,9 1,3 14
3 F<150 x 107 N, therefore LFB = Fy ~ (Fp/50 x 1075) o, was used.
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Table B.2 — Mechanical data for Model 5 (modification of Model 2)

Compressed diameter
e 10mm 11 mm aftL?' crir;nc:ay aft1e1r <rir:ar2ay
F 450 x 10-5N 250 x 105N " 220x 105N 120x 105N
o 70x 105N 55x 105N 30x 105N 20x 10°N
UFB 520 x 10-5N 300x 105N 2 250 x 105N 140x 105N
LFB 380x10-5N 200 x 105N @ 190 x 105N 100 x 10° N
AC 70° 52° 74° 55°
UFBIAC ' 7.5 58 3.4 2,6
LFBIAC 5,4 3,8 2,6 1,8
2 o> 0,2 F, therefore fwas set equal to 0,2 F.

Based on these data, the proposed Model 5 was compared with parent Model 2. The following comparisons
form the elements necessary to conclude that Model 5 is a Level A modification of Model 2:

— The mean AC,,'1 for Model 5, 70° (10 mm) and 52° (11 mm), is within 40 % of the mean AC,, for Model 2,
i.e. 60° (10 mm) and 42° (11 mm).

— The LFBIAC, to UFBIACy, range for Model 5 overlaps the range defined by the UFBIAC, and the LFBIAC,
for Model 2 at all four test conditions: 10 mm and 11 mm compressed overall diameters and 10 mm and

11 mm compressed overall diameters after decay.

Therefore Model 5 does not need to undergo a clinical investigation, provided it is otherwise in compliance
with all relevant parts of ISO 11979.

If Model 2 was undergoing a clinical investigation, this analysis could have been used to determine that
Model 5 was a Level A modification of Model 2 and could therefore be added to its clinical investigation.

NOTE The same testing is performed to demonstrate the Level A relaﬁqnship between two closed-loop models with
symmetrical loops.

B.4.2 Example 2: Single parent comparison for IOLs With asymmetric loops

Example 2 discusses the testing necessary to demonstrate the Level A relationship between two open-looped
models with asymmetrical loops, two closed-loop models with asymmetrical loops, or two hybrid open-
loop/closed-loop models. .

The manufacturer, in this example, has modified a hybrid closed-loop/open-loop parent model, Model 6, by
changing the configuration of both the open-loop and the closed-loop, and reducing the overall diameter of the
model from 14 mm to 12,5 mm. The new model is designated Model 7. In cases like this, in which a model
possesses asymmetrical loops, the mechanical characteristics have to be determined for each loop separately.
The characteristics of the closed loops of Model 6 and 7 are first compared, and then the characteristics of the
open loops of Models 6 and 7 are compared.

Table.B.3 and Table B.4 provide the mechanical characteristics of the closed loops on Models 6 and 7,
respectively.
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Tahle B.3 — Mechanical data for the closed loop on Model 6

Compressed diameter
raremetr 10 mm 11 mm aftL?* g:zay aft1e1r g:gay
F 900x 105N 750 x 105N 450 x 105N 375x 105N
o 110x 105N 100x 105N 80x 105N 60x10°N
UFB 1157 x 109N 2 1050 x 105 N 690 x 105N 555 x 10°5 N
LFB 570 x 105N 450 x 105N 210x 105N 195x 105N
AC 65° 640 66° 65°
UFBIAC 18 16 11 8,5
LFBIAC 8,8 7 32 3
2 Fp>800x 107 N, therefore UFBp = Fp + 3 ap — [(Fp — 800 x 10-5)/ 150 x 1075 g was used.
Table B.4 — Mechanical data for the closed loop on Model 7
Compressed diameter
Par: :
e 10 mm 11 mm aft1e?' :'.'inerzay aft1e1r gtlenc:ay
F 700x 105N 600 x 105N 350x 105N 250 x 105 N
o 100x 105N 70 x 105N 50x 105N 25x 105N
UFB 800x10°N 670 x 105N 400x 105N 275 x 105N
LFB 600x 10°N 530 x 105N 300x 105N 225 x 105N
AC 50° 48° ©5T° 49°
UFBIAC 16 14 7.8 5,6
LFBIAC 12 11 | 5,9 46

Table B.5 and Table B.6 below provide the mechanical characteristics of the open-loops on Models 6 and 7,
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Copyright
Provided by IHS under licanse with ISO.

No

respectively.
Table B.5 — Test data for the open loop on Model 6
Compressed diameter
Parameter i
10 mm 11 mm

10 mm 1 mm after decay after decay
F 900 x 105N 750 x 105 N 450 x 105N 375x 105N
a 110x 105N 100x 105N 80x 105N 60x 105N
UFB 1157 x 10-5N @ 1050 x 105 N 690 x 105 N 555x 105N
LFB 570 x 105N 450 x 105N 210x 105N 195 x 105 N

. Ac 40° 35° 41° 36°

UFBIAC 29 30 17 15

LFBIAC 14 13 5,1 5,4

3 Fp>800 x 10° N, therefore UFBp = Fp, + 3 6 — [(Fp — 800 x 1075)/150 x 107%] o, wass used.

1O for

or g

without license from IHS

Licensea=Alcon Labs/5912187100
Not for Resale, 05/16/2006 10:42:38 MDT

©1S0 2006 — All rights reserved




No

Copyright
Provided by IHS under license with ISO

O

Table B.6 — Test data for the open loop on Model 7

ISO/TR 22979:2006(E)

Compressed diameter
rarmetr 10mm . 11 mm aft1e? trir‘engay aft‘::r ingay
F 700 x 10-5N 600 x 105N 350 x 105N 250 x 105N
o 100x 105N 70x 105N 50 x 10-5N 25x 105N
UFB 800x 105N 670x 105N 400x 105N 275 x 105N
LFB 600 x 105N 530x 10-5N 300x 105N 225x 105N
AC 46° 41° 47° 42°
UFBIAC 17 16 8,5 6,6
LFBIAC 13 13 6,4 54

It is noted that for Tables B.3 to B.6, the force value necessary to compress'the open-loop and closed-loop of
each model are, of course, identical (Tables B.3 and B.5; Tables B.4 and B.6). This is because for the
measurement both the haptics of the 0L are compressed between anvils and the force measured is exerted

by both haptics.

The force boundaries for the parent model! in Tables B.3 and B.5 were derived using 3f, except in the cases
where F > 800 x 10-% N. The force boundaries for the modified model in Tables B.4 and B.6 were derived
using force spread value £ For the parent model and the modified model the force spread value f was set

equal to the standard deviation o.

Based upon the foIIowmg analysis of the data, it can be concluded that new Model 7 is a Level A modification
of parent Model 6:

— The mean AC, for new Model 7, 50° (10 mm) and 48° (11 mm) is within 40 % of the mean AC, for parent
Model 6, 65° (10 mm) and 64° (11 mm) for the closed loops.

— The mean AC,, for new Mode! 7, 46° (10 mm) and 41° (11 mm) is within 40 % of the mean AC, for parent
Model 6, 40° (10 mm) and 35° (11 mm) for the open loops.

— The LFBIAC,, to UFBIAC,, range for Model 7 overlaps the range defined by the UFB/ACp and the LFBIAC,
for Model 6 at all of the test conditions: 10 mm and 11 mm compressed overall diameters, and 10 mm
and 11 mm compressed overall diameters after decay, for both the open-loop and closed-loop

comparisons.

B.4.3 Example 3: Multiple parents

The manufacturer has four open-loop posterior chamber parent models, which are indicated for both ciliary
sulcus and capsular bag fixation:

— Model 1: C-loop (14,0 mm overall diameter);

— Model 2: modified C-loop (12,0 mm overall diameter);

— Model 3: J-oop (13,5 mm overall diameter);

— Model 4: modified J-loop (13,0 mm overall diameter).

All relevant models of the manufacturer's lens product range are considered. Tables B.7 to B.10 list the
mechanical data associated with the four hypothetical models. The manufacturer constructs graphs of the

compression properties associated with these four hypothetical parent models (see Flgures B.1 to B.4). The
force spread value is set equal to the standard deviation o for each model.
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The t_i'ata associated with the four parent models at 10 mm constrained overall diameter is listed in Table B.7.
Figure B.1 shows the bar chart derived from those data.

Table B.7 — Mechanical data for Models 1 to 4 at 10 mm

Parameter Model
1 2 3 4
F 90 x 10-°N 300x 105N 500x 105N 250 x 105N
o 25x 105N 45x 105N 75x 105N 40x 105N
UFB 144 x 105N 2 435 x 105N 725x 105 N 370x 105N
LFB 58 x 105N ab 165x 105N 275x 105N 130x 105N
AC 50° 60° 20° 22°
UFBIAC 2,9 7.3 36 17
LFBIAC 1,2 2,8 14 59
3 >0,2F, therefore fwas restricted to 0,2 F.
P F<150 x 1075 N, therefore LFB = Fy — (/50 x 1075) o, was used.

Table B.8 lists the data associated with the four parent models at 11 mm constrained overall diameter and
Figure B.2 shows the bar chart derived from those data.

Table B.8 — Mechanical data for Models 1 to 4 at 11 mm

Parameter Model
1 2 3 4
F 80x 105 N 180 x 10-5 N 450 x 105 N 200 x 105 N
o 16 x 105N 20x 10-5N 50x 105N 25x 105N
UFB 128 x 105N 240 x 105N 600 x 105N 275x 105N
LFB 54x 105N 2 120 x 10-°N 300x 105N 125x 105N
AC 40° 42° ' 23° 22°
UFBIAC 3,2 57 26 12
LFBIAC 14 29 13 57
2 F<150x 1075 N, therefore LFB = Fy ~ (Fp/50 x 1075) o, was used.

Table B.9 lists the data associated with the four parent models at 10 mm constrained overall diameter after
decay and Figure B.3 shows the bar chart derived from those data.

© 1S0O 2006 — All rights reserved
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Table B.9 — Mechanical data for Models 1 to 4 at 10 mm after decay

Parameter Model
1 2 3 4
F 50 x 105N 130x 105N 240 x 105N 120x 10°°N
o 12x10-5N 20 x 105N 30x 105N 20x 105N
UFB 80x105N2 190 x 105N 330 x 105N 180x 10°N
LFB 40x109Nab 78 x 105N 150 x 10~5 N 72x10°5NP
AC 52° 62° 22° 24°
UFB/AC 1,5 3,1 15 7.5
LFB/AC 0,8 13 6,8 3,0
2 o >0,2F, therefore o was restricted to 0,2 F.
b F <150 x 1075 N, therefore LFB = Fp = (Fp 150 x 10~%)q;, was used.

Table B.10 — Mechanical data for Models 1 to 4 at 11 mm after decay

Parameter Model
1 2 _ 3 4
F 45x 105N 80x10°5N 200 x 105N 90x 10°N
o 10x 105N 12x 105N 25x 105N 15x 105N
UFB 72x 10-5Na 116 x 105N 275x 105N 135 x 105N
LFB 37x105Nab 61x105N¢® 125 x 105N 63x 105N¢°
AC 42° 44° 25° o4
UFBIAC 1,7 2,6 11 56
LFBIAC 0,9 1,4 5 2,6
3 o>0,2 F, therefore owas restricted to 0,2 F.
b F<50x 107 N, therefore LFB = Fy, — o, Was used.
©  F<150 x 107 N, therefore LFB = Fy, — (Fp/50 x 10~5) g, was used.

Table B.10 lists the data associated with the four parent models at 11 mm constrained overall diameter after
decay, and Figure B.4 shows the bar chart derived from those data.

In this example, the manufacturer has modified one of the open-loop parent models and designated it Model 8.
The modified model differs from its parent model in loop configuration and overall diameter. To determine if
Model 8 is a Level A modification, its compression properties were determined and found as given in
Table B.11. As always, one time the force spread value f (here set equal to the standard deviation o) from the
mean was used to define the force boundaries for this modified model.
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Table B.11 — Mechanical data for new Model 8

Compressed diameter
F 250 x 105N 220x 105N 120 x 105N 100 x 105N
o 40 x 105N 30x 105N 20x 105N 15x 105N
UFB 200x 105N 250 x 105N 140x 105N 115x 105N
LFB 210x 105N 190 x 10N 100x 105N 85x 105N
AC 40 32° 42 34°

The data in Table B.11 for Model! 8 are incorporated in Figures B.1 to B.4, from which it can be concluded that
Model 8 is a Level A modification of the manufacturer's open-loop parent models and therefore does not have
to undergo a clinical evaluation. This conclusion is based on the following elements. The force ranges for
Model 8 overlap the boundary ranges associated with two parent models which are no more than 30° of AC
different from each other under all the test conditions (at 10 mm and 11 mm, and at 10 mm and 11 mm after

decay).
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Figure B.1 — F/AC range for Models 1 to 4 at 10 mm of Example 3
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Figure B.2 — F/AC range for Models 1 to 4 at 11 mm of Example 3
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Figure B.3 — F/AC range for Models 1 to 4 at 10 mm, after decay of Example 3
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Figure B.4 — F/AC range for Models 1 to 4 at 11 mm after decay of Example 3
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