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Foreword 

ISO (the International Organization for Standardization) is a worldwide federa"tion of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
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 pa此 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 m司ority 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informative in nature and does not have to be reviewed until the data it provides are considered to be no 
longer valid or useful.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. ISO 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 Techni臼1 Report provides guidance on the application of Pa由 3， 7 and 9 of the ISO 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 ahd 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. 

ISO 11979-1 , Ophthalmic implants - Intraocular lenses - Parl1: Vocabulary 

3 Terms and definitions 

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

4 Monofocal lenses 

4.1 General 

Monofocal 10Ls that are modifications of a parentlOL, have different requirements for clinical investigations 
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 su同ects followed up to and including Form 4, see ISO 11979-7. 

c) Full clinical investigation as defined in ISO 11979-7. 

4.2 Modification levels (categories) 

4.2.1 Level A modifications 

Level A modifications are minor modifications for which all safety and performance questions 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 Iimited 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 10L 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 150 11979-1. 

4.4 Mechanical data analysis 

4.4.1 General 

The mechanical data analysis method in this clause can be used to determine whether a modified posterior 
chamber 10L is a Level A modification. 

The testing to characterize the mechanical characteristics of an 10L is described in 150 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 10L(s) and a modification of the parent 10L(s). 

Two methods of mechanical data analysis that can be considered to determine the differences between a 
modified 10L and parent 10L(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 maríufacturer assesses whether the 
mechanical properties of the modified 10L 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 10L fall inside the ranges of mechanical characteristics defined by 
the parent models. 

5 Multifocallenses 

5.1 General 

This clause provides guidance to the risk analysis to assess whether a clinical investigation is warranted with 
regard to modifications of a multifocal 10L (MIOL) model. A modified MIOL can be compared to both 
monofocal and multifocal parents for mechanical properties, but only to multifocal parents for optical 
prope叫ies.
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5.2 Addition of a parent multifocal optic to a parent monofocal model 

5.2.1 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 

.Determine whether any characteristic of the monofocallens material has an impact on the performance of the 

.jnultifocal optic. If the material of the monofocal parent is different from that ()f the approved MIOL, a clinical 
到udy is considered, particularly if the optical or mechanical testing results in clinical concerns. 

~.2.3 Mechanical design 

;Determine whether the design or placement of the monofocal parent affects the optical performance expected 
\Nith the multifocal design. The risk analysis comprises the following. 

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

b) Optical sensitivity to IOL decentration and tilt are evaluated using methods outlined in 15011979-2 by 
comparison of the decentration and tilt 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 multifocal 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 refraction) is 
a change to the multifocal parent design and a clinical investigation is performed as specified in 
150 11979-9. 

b) Minor modifications to a parent multifocal design can be made to enhance or optimize performance. 
Optical bench testing as defined in 15011979-9, including measurement of the modulation transfer 
function (MTF) as function of spatial frequency (through-frequency MTF) and as function of defocus 
(through-fócus MTF), is performed and analysed to assess the potential for significant changes in clinical 
function. Additional analysis is pe斤。rmed to assess specific concerns raised with the design modification. 
When an additional risk is identified, a clinical investigation is considered that is designed to address the 
specific risk area. 
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A.1 General 

AnnexA 
(informative) 

Examples of modifications to a parent IOL model 

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 configuralion 

Modification Applicability Mechanical 
data analysis 

Mirror-image version of a model P/NPL 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从 No 

Changes such as the 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 a maximum of 1,6 mm for the 20 D version of the model. 

Change in overall diameter P Yes 

Change In loop thickness or width P Yes 

Change in loop configuration (shape) P Yes 
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Table A.2 - Change in optic configuration 

Modification Applicabillty 

Change in dioptric power range P/AlPL 

Whereby the iOL of any power in the range that the manufacturer makes available meets 
ISO 11979. The clearance between the su巾ce of the anterior chamber 10L and the 
ocular tissue is a subject for consideration for each new power range. see ISO 11979-3. 

Change In optic or body slze and addition of tabs to the periphery of the optic P/PL 

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 to an ovoid body) and not greater than 
7,5 mm along any meridian. 

Change of clear optic P/AlPL 

Any obstruction that interferes with the pe斤。rmance of the optic, provided that the clear 
optic diameter is greater than 4,25 mm. 

Table A.3 - Interchanging IOL materials and designs 

Modification 

Interchanging materials and deslgn from parent IOLs 

Assuming that the interchange is within the limits of a Level A modification mechanicaliy. 

A.3 Level 8 modifications 

The Level B modifications are listed in Tables A.4 and A.5. 

Table A.4 - Change in loop configuration or material 

Modification 

Change in loop configuration 

Including change in overall diameter, loop thickness or width, when not meeting the 
Level A criteria mechanicaliy. 

If the change in loop configuration of the modified lens appears to have the potential to 
cause different or greatiy increased safety concerns as compared to the parent model(s), 
it is considered to be a Level C modification. 

Change to new loop materlal 

This is a change in loop material to a materîal that is new to the manufacturer, but is a 
material the long-tenn 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. 
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Table A.5 - Change in optic material or configuration 

Modification 

Change In body material 

This is a change in body material to a material that is new to the manufacturer, but is a 
material the long-term safety of which as a body material can be suppo由d by the 
ophthalmic literature, provided that the articles disclose the identity of the material used 
and the manufacturer uses the identical l)1aterial. 

Change In body or optic diameter 

This is a change in body 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 e仔'ects of glare on the subject's visual acuity that n1ay result 
from the sma" optic. 

A.4 Level C modifications 

Modifications not described in A.2 or A.3 are Level C modifications. 

a 
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8.1 Principle 

Annex B 
(informative) 

Mechanical data analysis 

ISO/TR 22979:2006{E) 

The methods in this annex apply to two-Iooped 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. 

8.2 Terms and definilions 

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

8.2.1 
open-Ioop IOL 
IOL model which contains two loops, each loop having one end attached to the body of the IOL and the other 
end free 

8.2.2 
closed-Ioop IOL 
IOL model, which contains two loops, each loop having both ends attached to the body of the optic 

8.2.3 
hybrid open-Ioop/closed-Ioop 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 IOL 

8.3 Mechanical comparison methods 

8.3.1 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 prope叫es of the modified lens are not significantly different from those of the parent model. 

For comparisons between a modified model and multiple 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 
compansons: 

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. 

Copyr!ght Intamallona1曲g~I~Uo~ f~S~~ardl:adloñ:ghts reserved 
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8.3.2 Restrictions 

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

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

For models of the open同loop or closed-Ioop type having dissimilar loops, each loop is assessed 
se阳rately， and then each loop on the modified model is ∞mpared to the corresponding loop on the 
parent model that it most closely resembles. 

8.3.2.2 The method of comparison with multiple parents includes the foflowing restrictions. 

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

A closed-Ioop model or the closed loop of a hybrid open-Ioop/closed-Ioop model is only compared to the 
prope叫es associated with closed-Ioop parent models. 

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

8.3.3 Calculations 

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

Theforce spread value f in the equations is set equal to 20 % of the mean force value (0 ，2 月 or to the 
standard deviation σprovided thatσis lower than (0 ，2 月.

From this data, the upper forωboun~~ries UFBp and lower force boundaries LFBp are calculated Lising the 
following equations for the parent model: 

UFBp =Fp + Ip 

UFBp = Fp + 3fp - [(Fp - 800 x 10-5) 1150 x 1O-5]fp 

UFBp =Fp + 3品

LFBp = Fp -3品

LFBp = Fp - (Fp 150x 10-5)fp 

LFBp = Fp -fp 

仰hen Fp ~ 1100 x 10-5 N) 

仙hen 800 X 10-5 < Fp < 1 100 x 10-5 N) 

(when Fp ζ 800 x 10-5 N) 

(when Fp 注 150 x 10-5 N) 

(when 50 x 10-5 < Fp < 150 x 10-5 N) 

仙hen Fp ~ 50 x 10-5 N) 

The upper force boundaries UFBm and lower force boundaries LFBm are calculated using the following 
equations for the modified model: 

UFBm =Fm +fm 

LFBm =Fm-fm 

。
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8.3.4 8ackground of the calculations 

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

by using 310 only with parent models that have mean compression force values between 150 x 10-5 N 
and 800 x 1Ö-5 N; 

by decre~sin~ the m~ltipli~r ?f f p. ~:ed. ~n }~.e . LFBp eg~ation with parent ..!l'?dels t~a! h~ve mean 
compression force values below c150 x 10-5 N in a ccontinuous manner until it equals 1 at a mean 
compression force value of 50 x 10-5 N; 

by usingtp with parent models that have mean compression force values below 50 x 10-5 N; 

by decre~sin~ the m~ltiplier. of fp_~~ed.~ }~~ yFBp eg~ation with parent .. !l'?dels t~a! h~ve ~ean 
compression force values above r 800 x 10-5 N in a 'continuous manner until it equals 1 at a mean 
compression force value of 1100 x 10-5 N; 

by using马 with parent models that have mean compression force values above 1100 x 10-5 N 

8.3.5 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 15011979-3. 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 ACm associated with the loops of the modified model at the applicable compressed overall 
diameter(s) is within 土 40 % of the mean AC.口 associated with the loops on the parent model at each of 
the compressed overall diameters. 

50me part of the range defined by the UFBmlACm and the LFBmlACm for the modified lens overlaps the 
r~nge defin.ed.by ~h.eyFBr/Aqp a~d the LFBplACp for the parent model at each of the compi'essed overall 
diameters, both initially an'd affer decay. 

Example 1 and Example 2 in 8.4 iIIustrate hypothetical results using this method of analysis to demonstrate 
that a modified lens is a Level A modification of the parent lens. 

8.3.6 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(吟， see 150 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-Ioop/closed-Ioop parent models the properties are separated into their open-Ioop and their 
closed-Ioop components and the data is added to the corresponding graph. 
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For the modified lens to be considered a Level A modification of the parent mode怡， the following applies: 

- i'Flart"ôf" t情 farce注ran!!Je，IQJ，3tÞg.A!iO，Q且融业11l0Q也，falls喇il!ill!ik，tw斜靠IJ咖啡阳ngasdefiftediyby tl1ê'/fol噎
ÇIl氯恩~k!!ls1ies言。在an轩lWo\fof<tlile<manufaQtlJJi靠自呈隐隐I;l!tmJlQ金11ì"，tlu~t委fß;;腾阴阳.led也铲闹It'rtlðf削随而毫伊薄T
ð，@'，fø时监制ji)jl)p苔ity阳西in剖面画盲流iðñ~i<lt is not necessary that the same two parent models be used for the 
comparisons under all of the test conditions. 

Example 3 in 8 .4 iIIustrates hypothetical results using this method of analysis to demonstrate that a modified 
lens is a Level A modification ofthe inultiple parent lens models. 

8.4 Examples 

8.4.1 Example 1: Single parent comparison (IOLs with symmetricalloops) 

Example 1 discusses the testing necessary to demonstrate the Level A relationship between two open-Ioop 
models with symmetrical loops. The manufacturer, in this example, has designed a new model (Model 5) by 
modifying a parent IOL model (ModeI2), with modified C haptics and an overall diameter of 12 mm, by 
increasing theoverall diameter from 12,0 mm to 14,0 mm and by modifying the shape of the loop to a di仔erent
form of modified C-Ioop. To determine if Model 5 is a Level A modification of Model2, 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 σwere determined. From these data the upper force boundaries UFB 
and lower force boundaries LFB were calculated according to the equations and procedure in 8.3, in which the 
force spread values fwere setequal to the standard deviations (1'. 

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 AC. 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 8.1 and 8.2 show the data associated with the two hypothetical models. 

Table 8.1 - Mechanical data for Model 2 

Compressed diameter 
Parameter 10mm 刊 mm10mm 11 mm afterdecay afterdecay 

F 300 x 10-5 N 180 x 10-5 N 130 x 10-5 N 80 x 10-5 N 

σ 45 x 10-5 N 20 x 10-5 N 20 x 10-5 N 12 x 10-5 N 

UFB 435 x 10-5 N 240 x 10-5 N 190 x 10-5 N 116 x 10'-6 N 

LFB 165 x 10-5 N 120 x 10'-6 N 78 x 10-5 N a 61x10-5 Na 

AC 60 0 420 62 0 440 

UFBIAC : 7,3 5,7 3,1 2,6 

LFBIAC 2,8 2,9 1,3 1,4 
a F < 150 x 10-5 N, Iherefore LFB = Fp - (Fpl50 x 10'-6)σþwas used. 
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Table 8.2 - Mechanical data for Model 5 (modification of Model 2) 

Compressed diameter 
Parameter 10mm 11 mm 10mm 11 mm afterdecay afterdecay 

F 450 x 10-5 N 250 x 10-5 N 220 x 10-5 N 120 x 10-5 N 

σ 70 x 10-5 N 55 x 10-5 N 30 x 10-5 N 20 x 10-5 N 

UFB 520 x 10-5 N 300 x 10-5 N a 250 x 10-5 N 140 x 10-5 N 

LFB 380 x1 0-5 N 200 x 10-5 N a 190 x 10-5 N 100 x 10-5 N 

AC 700 52。 74 0 55 0 

UFBIAC 7,5 5,8 3,4 2,6 

LFBIAC 5,4 3,8 2,6 1,8 
a σ> 0,2 F, thereforejwas set equal to 0,2 F. 

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

!he_~_e~n_ ACm. for ~o.9_e~ 5! 700 .(10 mm) and 52 0 (11 mm), is within 40 % of the mean ACp for Model 2, 
i.e. 600 (10 mm) and 42 0 (11 mm). 

The LFBIACm to UFBIACm range for Model 5 overlaps the range defined by the UFBIACo and the LFBIACo 
for Model 2 élt all four test conditions: 10 mm and 11 mm compressed overall diameters and 10 mm anä 
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 150 11979. 

If Model2 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 relationship between two closed-Ioop models with 
symmetricalloops 

8.4.2 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-Iooped 
models with asymmetrical loops, two closed四loop models with asymmetrical loops, or two hybrid open­
loop/closed斗oop models. 

The manufacturer, in this example, has modified a hybrid closed-Ioop/open-Ioop parent model, Model 6, by 
changing the configuration of both the open斗oop and the closed-Ioop, and reducing the overall diameter of the 
model from 14 mm to 12,5 mm. The new model is designated Model7. In cases like this, in which a model 
possesses asymmetricalloops, the mechanical characteristics have to be determined for each loop separately. 
The characteristics of the closed loops of Model6 and 7 are first compared , and then the characteristics of the 
open loops of Models 6 and 7 are ∞mpared. 

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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Table 8.3 - Mechanical data for the closed loop on Model 6 

Compressed diameter 
Parameter 10mm 11 mm 

10mm 11 mm 
afterdecay afterdecay 

F 900 x 10-5 N 750 x 10-5 N 450 x 10-5 N 375 x 10-5 N 

σ 110 x 10-5 N 100 x 10-5 N 80 x 10-5 N 60 x 10-5 N 

UFB 1157 x 10-5 N a 1050 x 10-5 N 690 x 10-5 N 555 x 10-5 N 

LFB 570 x 10-5 N 450 x 10-5 N 210 x 10-5 N 195 x 10-5 N 

AC 65 0 64 0 66 0 65 0 

UFBIAC 18 16 11 8,5 

LFBIAC 8,8 7 3,2 3 

a Fp > 800 x 10-5 N, therefore UFBp = Fp + 3σþ - [(Fp - 800 x 10-5) 1150 x 10-5]σþwas used. 

Table 8.4 - Mechanical data forthe closed loop on Model 7 

Compi'essed diameter 
Parameter 10mm 11 mm 

10mm 11 mm 
afterdecay afterdecay 

F 700 x 10-5 N 600 x 10-5 N 350 x 10-5 N 250 川旷5N

σ 100 x 10-5 N 70 x 10-5 N 50 x 10-5 N 25 x 10-5 N 

UFB 800 x 10-5 N 670 x 10-5 N 400 x 10-5 N 275 x 10-5 N 

LFB 600 x 10-5 N 530 x 10-5 N 300 x 1旷吕 N 225 x 10-5 N 

AC 50 0 48 0 51 0 49 0 

UFBIAC 16 14 7,8 5,6 

LFBIAC 12 11 5,9 4,6 

Table 8.5 and Table Bβbelow provide the mechanical characteristics of the open~loops on Models 6 and 7, 
respectively. 

Table 8.5 - Test data for the open loop on Model 6 

Compressed diameter 
Parameter 10 mm 11 mm 

10mm 刊 mm
afterdecay afterdecay 

F 900 x 10-5 N 750 x 10-5 N 450 x 10-5 N 375 x 10-5 N 

σ 110x10-5 N 100 x 10-5 N 80 x 10-吕 N 60 x 10-5 N 

UFB 1157 x 10-5 N a 1050 x 10-5 N 690 x 1σ5N 555 x 10-5 N 

LFB 570 x 10-5 N 450 x 10-5 N 210 x 10-5 N 195 x 10-5 N 

AC 40 0 35 0 41 0 36 0 

UFBlAC 29 30 17 15 

LFBIAC 14 13 5,1 5,4 

a Fp > 800 x 10-5 N, therefore UFBp = Fp + 3 O'p - [(Fp - 800 x 10-5)/150 x 10-5)σþwas used. 

"., C叩ylight IntemaUonal Organlzallon tor SlandardlzaHon 
Pro叫 ded by IHS under 11回刑。 wtthlSO
No reproduotlon or networklng 阳nnltted wilhout I阴阳afrom IHS 

……‘ . . .".." ".. 

U国nsee=Alcon Labs/59t2187100 
Nol 旬r Resale, 05116/2006 10:42:38 MDT 

。 180 2006 - AII rights reserved 



ISO/TR 22979:2006(E) 

Table 8.6 - Test data for the open loop on Model 7 

Compressed diameter 
Parameter 10mm 11 mm 

10mm 11 mm afterdecay afterdecay 

F 700 x 10-5 N 600 x 10-5 N 350 x 1o-S N 250 x 10-5 N 

σ 100 x 10-5 N 70 x 10-5 N 50x10-5 N 25 x 10-5 N 

UFB 800 x 10-5 N 670 x 10-5 N 400 x 10-5 N 275 x 10-5 N 

LFB 600 x 10-5 N 530 x 10-5 N 300 x 10-5 N 225 x 10-5 N 

AC 460 41 0 470 420 

UFBIAC 17 16 8,5 6,6 

LFBIAC 13 13 6,4 5,4 

It is noted that for Tables 8.3 to 8.6, the force value necessary to compress the open-Ioop and closed~loop of 
each model are, of course, identical (Tables 8.3 and 8.5; Tables 8.4 and 8.6). This is because for the 
measurement both the haptics of thelOL are compressed between anvils and the force measured is exerted 
by both haptics. 

The force boundaries for the parent model in Tables 8.3 and 8.5 were derived using 3f, except in the cases 
where F> 800 x 10-5 N. The force. boundaries for the modified model in Tables 8 .4 and 8.6 were derived 
using force spread value f For the parent model and the modified model the force spread value f was set 
equal to the standard deviation σ. 

8ased upon the following analysis of the data, it can be concluded that new Model 7 is a Level A modification 
of parent Model 6: 

!.he. ":l ~a~ J'1.Cr:n.. for new Model 7, 500 (1 ~ mm) and 48 0 (11 mril) is within 40 % of the mean ACp for parent 
Model6, 650(10 mm) and 64 0 (11 mm) for the closed loops. 

!.he. ":l ~a~ J'1.~I1) !or new Mode) 7, 460 (1 ~ mm) and 41 0 (11 mm) is within 40 % of the mean ACp for parent 
Model 6, 400 (10 mm) and 35 0 (11 mm) for the open loops. 

The LFBIACm to UFBIACm range for Model 7 overlaps the range defined by the UFBIACp and the LFBIACp 
for Model 6 at all of the test conditions: 10 mm and 11 mm compressed overall diam'eters, and 10 mm 
and 11 mm compressed overall diameters after decay, for both the open-Ioop and closed-Ioop 
compansons. 

8.4.3 Example 3: Multiple parents 

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

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

Model2: modified C-Ioop (12,0 mm overall diameter); 

Model3: J-Ioop (13,5 mm overall diameter); 

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

AII relevant models of the manufacturer's lens product range are considered. Tables 8.7 to 8.10 list the 
mechanical data associated with the four hypothetical models. The manufacturer constructs graphs of the 
compression prope民ies associated with these four hypothetical parent models (see Figures 8.1 to 8 .4). The 
force spread value is set equal to the standard deviation σfor each modeL 
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The ~ata associated with the four p阳阳a缸ren
Figur~ 8.1 shows the bar char叫t der川ived from those data. 

Table 8.7 - Mechanical data for Models 1 to 4 at 10 mm 

Parameter 
Model 

' 2 3 4 

F 90 x 10-5 N 300 x 10-5 N 500 x 10-5 N 250 x 10-5 N 

σ 25x10-5 N 45 x 10-5 N 75 x 10-5 N 40 x 10-5 N 

UFB 144 x 10-5 N a 435 x10-5 N 725 x 10-5 N 370 x 10-5 N 

LFB 58 x 10-5 N a, b 165 x 10-5 N 275 x 1σ5N 130 x 10-5 N 

AC 500 600 200 22 0 

UFBIAC 2,9 7,3 36 17 

LFBIAC 1,2 2,8 14 5,9 
a σ> 0,2 F, therefore fwas restricted to 0,2 F. 
b F < 150 x 10-5 N, therefore LFB = Fp - (Fpf50 x 10-5)σÞ was used. 

丁able 8.8 lists the data associated with the four parent models at 11 mm constrained overall diameter and 
Figure 8.2 shows the bar chart derived from those data. 

Table 8.8 - Mechanical data for Models 1 to 4 at 11 mm 

Parameter 
Model 

' 2 3 4 

F 80 x 10-5 N 180 x 10-5 N 450 x 10-5 N 200 x 10-5 N 

σ 16 x 10-5 N 20 x 10-5 N 50 x 10-5 N 25 x 10-5 N 

UFB 128 x 10-5 N 240 x 10-5 N 600 x 10-5 N 275 x 10-5 N 

LFB 54 x 10-5 N a 120 x 10-5 N 300 x 1旷5N 125 x 10-5 N 

AC 400 42 0 23 0 22 0 

UFBIAC 3,2 5,7 26 12 

LFBIAC 丁，4 2,9 13 5,7 
a F < 150 x 10-5 N, therefore LFB = Fp - (Fp/50 xto-5)o"p w'as used. 

Table 8.9 lists the data associated with the four parent models at 10 mm const阳ined overall diameter after 
decay and Figure 8.3 shows the bar chart derived from those data. 

"I A 
Copyrighlln(Elmatlonal 0咱anlzatlon for Slandardlzalion 
Provlded by IHS under自由nse wllh 150 
No 阳伊'Oductlon or networklng pem相ed wlthoulllo町、sefrom IHS 

。 1502006 -AII rights reserved 
U国nsee=Alcon Labsl6912187100 
Nol for Resale. 05116/2006 10;42:38 MDT 



c臼。叩py酬 1恤n'阳t阳e町.oma阳no回蛐a

ISO/TR 22979:2006(E) 

Table 8.9 - Mechanical data for Models 1 to 4 at 10 mm after decay 

Parameter 
Model 

1 2 3 4 

F 50x10-5 N 130 x 10-5 N 240 x 10-5 N 120 x 10-5 N 

σ 12 x 10-5 N 20 x 10-5 N 30 x 10-5 N 20 x 10-5 N 

UFB 80 x 10-5 Na 190 x 10-5 N 330 x 10-5 N 180 x 10-5 N 

LFB 40 x 10-5 N a, b 78 x 10-5 N b 150 x 10-5 N 72 x 10-5 N b 

AC 520 62。 220 240 

UFB/AC 1,5 3,1 15 7,5 

LFB/AC 0,8 1,3 6,8 3,0 
a σ> 0,2 F, Ihereforeσwas reslricled 10 0,2 F. 
b F < 150 x 10-5 N, Iherefo陪 LFB = Fp - (Fp 150 x 10-5)up was used. 

Table 8.10 lists the data associated with the four parent models at 11 mm constrained overall diameter after 
decay, and Figure 8 .4 shows the bar chart derived from those data. 

Table 8.10 - Mechanical data for Models 1 to 4 at 11 mm after decay 

Parameter 
Model 

1 2 3 4 

F 45x10-5 N 80 x 10-5 N 200 x 10-5 N 90 x 10-5 N 

σ 10 x 10-5 N 12x10-5 N 25 x 10-5 N 15x10-5 N 

UFB 72 x 10-5 N a 116 x 10-5 N 275 x 10-5 N 135 x 10-5 N 

LFB 37 x 10-5 N a, b 61x10-5 Nc 125 x 10-5 N 63 x 10-5 N c 

AC 420 440 25。 24 0 

UFBIAC 1,7 2,6 11 5,6 

LFBIAC 0,9 1,4 5 2,6 

a σ> 0,2 F, Ihereforeσwasrestricted 10 0，2 卫

b F < 50 x 10-5 N, Ihere旬reLFB = Fp - oj户 was used. 
c F < 150 x 10-5 N, Iherefore LFB = Fp - (Fpl50 x 10-5) up was used. 

In this example, the manufacturer has modified one of the open-Ioop parent models and designated it Model 8. 
:rhe modífied model díffers from íts parent model in loop configuration and overall diameter. To determine if 
{v1odel 8 is a Level A modification, its compression prope叫es were determined and found as given in 
lable 8.11. As always, one time the force spread value f (here set equal to the standard deviation 0) from the 
mean was used to define the force boundaries for this modified model. 

15 
Pr阳。v叫Id由odb均yl旧H侣S und回d圄町rß回n阳s盹ewl甜h、 l阻s。 U国阳ee=AIα)1\ Labal59121B7100 
Nor甲roductlon or networklng pem曲odw挝、。"自由nsefrom IHS Not for Resale, 05116/2006 10:42:38 MDT 



ISO/TR 22979:2006(E) 

Table 8.11 - Mechanical data for new Model 8 

Compressed diameter 
Parameter 10mm 11 mm 

10mm 11 mm 
afterdecay afterdecay 

F 250 x 10-5 N 220 x 10-5 N 120 川旷5N 100 x 10-5 N 

σ 40 x 10-5 N 30 x 10-5 N 20 x 10-5 N 15x10-5 N 

UFB 290 x 10-5 N 250 x 10-5 N 140 x 10-5 N 115 x 10-5 N 

LFB 210 x 10-5 N 190 x 10-5 N 100 x 10-5 N 85 x 10-5 N 

AC 40 0 320 420 34 0 

The data in Table 8.11 for Model 8 are incorporated in Figures 8.1 to 8 .4, from which it can be concluded that 
Model 8 is a Level A modification of the manufacturer's open-Ioop 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 300 of AC 
different from each other under all the test conditions (at 10 mm and 11 mm , and at 10 mm and 11 mm a促.er
decay). 
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Figure 8.1 - FIAC range for Models 1 to 4 at 10 mm of Example 3 
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Figure 8.2 - FIAC range for Models 1 to 4 at 11 mm of Example 3 
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Figure 8.3 - FIAC range for Models 1 to 4 at 10 mm, after decay of Example 3 
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