
Am
er

ic
an

 N
at

io
na

l S
ta

nd
ar

d

Developed by

for Ophthalmics

Contact Lenses –
Standard Terminology,
Tolerances, Measurements and
Physicochemical Properties

ANSI Z80.20-2010

A
N

S
I 

Z
80

.2
0-

20
10





ANSI
Z80.20-2010

Revision of
ANSI Z80.20-2004

American National Standard
for Ophthalmics –

Contact Lenses –
Standard Terminology, Tolerances,

Measurements and
Physicochemical Properties

Secretariat

The Vision Council

Approved December 6, 2010 

American National Standards Institute, Inc.



Approval of an American National Standard requires review by ANSI that the
requirements for due process, consensus, and other criteria for approval have
been met by the standards developer.

Consensus is established when, in the judgement of the ANSI Board of
Standards Review, substantial agreement has been reached by directly and
materially affected interests. Substantial agreement means much more than
a simple majority, but not necessarily unanimity. Consensus requires that all
views and objections be considered, and that a concerted effort be made
towards their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has approved
the standards or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and
will in no circumstances give an interpretation of any American National
Standard. Moreover, no person shall have the right or authority to issue an
interpretation of an American National Standard in the name of the American
National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the title
page of this standard.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute require that action be taken periodically to reaffirm, revise, or
withdraw this standard. Purchasers of American National Standards may
receive current information on all standards by calling or writing the American
National Standards Institute.

American 
National 
Standard

 

Published by
The Vision Council
Z80 Secretariat
225 Reinekers Lane
Alexandria, VA 22314

Copyright © 2010 by The Vision Council
All rights reserved.

No part of this publication may be reproduced in any
form, in an electronic retrieval system or otherwise,
without prior written permission of the publisher.

Printed in the United States of America

Developed by

The Accredited Committee Z80 for Ophthalmic Standards

The Vision Council
Z80 Secretariat
225 Reinekers Lane
Alexandria, VA 22314



i

Contents
Page

Foreword ............................................................................................................... iii 

1 Scope and Purpose ...................................................................................... 1 

2 Normative References ................................................................................. 2

3 Contact Lens Terminology............................................................................ 4

4 Nomenclature and Classification of Contact Lens Materials ..................... 16

5 Standard Tolerances of Finished Contact Lenses...................................... 21

6 Physicochemical Properties of Contact Lens Materials ............................. 27

7 Standard Measurement Methods for Contact Lenses ............................... 28

Tables

1 Contact Lens materials................................................................................. 1

2 Symbols for Parameters and Linear Dimensions ........................................ 4

3 Tolerances for Corneal and Paralimbal Contact Lenses ........................... 22

4 Tolerances for Scleral (Haptic) Contact Lenses ........................................ 24

5 Tolerance Limits of Material and Contact Lens Physical Properties .......... 25

6 Physicochemical Properties: Repeatability, Test Methods, 
      and Units of Measure .......................................................................... 28

7 Summary of Sagittal Depth Equations in Terms of 
      Apical Radius of Curvature (r), Eccentricity (e), 
      Chord Diameter (2h), and Lens Diameter (D) ...................................... 35

8 Specifications for a V-Groove Diameter Gauge ......................................... 44

Figures

1 Linear Dimensions of a Corneal Contact Lens ............................................ 5

2 Qualitative Specification of Edge Thickness 
      and Shape for Rigid Contact Lenses ................................................... 26

3 Optical System of a Microsphereometer ................................................... 29

4 Optical System of an Ophthalmometer ...................................................... 33

5 Measurement of Sagittal Depth of a Soft Lens .......................................... 36

6 Annular Cylinder Contact Lens Support for the Focimeter ......................... 37

7 Contact Lens Resting on an Annular Cylinder Contact Lens Stop ............. 38

8 Paddle Contact Lens Support (Stop) for the Focimeter.............................. 39

9 Contact Lens Resting on a Paddle Contact Lens Stop .............................. 39

10 V-Groove Diameter Gauge ........................................................................ 43

11 Principle of the Projection Comparator....................................................... 45

12 Measurement of Center Thickness with a Dial Gauge ............................... 49

13 Apparatus for Determination of Spectral and Luminous Transmittance ..... 54



ii

Page

14 Specimen Dimensions for Testing of Flexural Strength, 
      Dimensions in Millimeters .................................................................... 59

15 Fixture Holding Specimen for Testing of Flexural Strength, 
      Dimensions in Inches ........................................................................... 60

16 Hydrogel Sample between Sensor and Retaining Mesh ..........................  66

17 Clamping Mechanism for Polarographic Measurement.............................. 66

18 Polarographic Cell Body............................................................................. 67

19 Nonhydrogel Sample between Sensor and Retaining Mesh...................... 67

20 Coulometric Apparatus............................................................................... 71

21 Diffusion Cell for Coulometric Method.......................................................  71

22 Measurement of Bulk Material with Prism-Coupling Device....................... 77

Annexes

A Conformance Criteria for Testing Products ................................................ 82

B Measurement Systems Requirements ....................................................... 85

C Example of Calulating Gauge R&R ............................................................ 87

D Bibliography ..............................................................................................  94



iii

Foreword    (This foreword is not part of American National Standard ANSI Z80.20-2010.)

The Z80 Committee for Ophthalmics was organized in 1956, and the committee's ini-
tial standard on ophthalmic lenses was issued in 1964. In the ensuing years the com-
mittee expanded its scope and organization into a number of subcommittees, each
charged with specific areas of responsibility. One of these, The Subcommittee for
Contact Lenses, has published two standards (Insert names) which are dutifully re-
viewed on a five year basis to include any newly established information.

Since 1980, the Subcommittee for Contact Lenses has provided delegates to the In-
ternational Standards Organization to represent the American Standards Institute's
role (for the United States) in developing and approving contact lens and contact lens
care products standards for the international community. In providing this service for
ANSI it became apparent that the role of the delegates continued to require reaffir-
mation from the American community as a whole to support their input. Thus in addi-
tion to providing information to the international forum the Subcommittee for Contact
Lenses continues to process all available information through its ANSI network.

This latest version of Z80.20 was written to include provisions for newer contact lens-
es and materials now on the public market and to insure that the US standard is in
conformance with the International Standard. Thus this revision of Z80.20 and future
reviews or revisions of this standard will ensure that the continued participation of
American delegates to ISO will be supported by an America standard that has re-
ceived a consensus by the Z80 Committee for Ophthalmic standards in addition to
other American interests.

This standard contains four informative annexes, which are not considered part of
this standard.

Suggestions for improvement of this standard will be welcome. They should be sent
the Vision Council, 225 Reinekers Lane, Suite 700, Alexandria, VA 22314.

This standard was processed and approved for submittal to ANSI by the Accredited
Standards Committee on Ophthalmic Standards, Z80. Committee approval of this
standard does not necessarily imply that all committee members voted for its approv-
al. At the time it approved this standard, the Z80 Committee had the following mem-
bers

Thomas C. White, M.D., Chairman
Quido A. Cappelli, P.E., Vice-Chairman
Robert Rosenberg, O.D., Secretary

Organization Represented Name of Representative

Advanced Medical Technologies Association ............................ Douglas Fortunato
Richard Courtney (Alt.)
Glenn Davies (Alt.)
Bernie Liebler (Alt.)

American Academy of Ophthalmology ....................................... Thomas White
Carl Tubbs (Alt.)
Pradeep Ramulu (Alt.)
Rebecca Hyder (Alt.)

American Academy of Optometry............................................... David S. Loshin
American Ceramic Society ......................................................... Lyle Rubin

Herbert Hoover (Alt.)
American Glaucoma Society ...................................................... Steven Gedde

Douglas Rhee (Alt.)
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Organization Represented Name of Representative

American Optometric Association .............................................. Jeffrey Weaver
Robert Rosenberg (Alt.)
William Benjamin (Alt.)
William Brown (Alt.)

American Society of Cataract and Refractive Surgery ............... Steven Klyce
Jack Holladay (Alt.)
Contact Lens Institute................................................................. Stan Rogaski

Peter Mathers (Alt.)
Contact Lens Manaufacturer's Association ................................ Quido Cappelli

Jan Svochak (Alt.)
John Walfoort (Alt.)

Department of Veterans Affairs .................................................. John Townsend
Sharon Atkin (Alt.)

Federated Cornea Societies/ASCRS ......................................... Michael Belin
David Glasser (Alt.)

Food & Drug Administration ....................................................... Don Calogero
Robert James (Alt.)

National Association. of Optometrists & Opticians ..................... Nick Mileti
Joe Dezenzo (Alt.)
Franklin Rozak (Alt.)

National Academy of Opticianry ................................................. James Elkins
Optical Laboratory Association................................................... Daniel Torgersen

Virginia (Susie) Lesher (Alt.)
Richard Tinson (Alt.)
Robert Dziuban (Alt.)

Opticians Association of America ............................................... Tom Hicks
Chris Allen (Alt.)

Sunglass Association of America ............................................... Kenneth Frederick
Scott MacGuffie (Alt.)
Rick Van Arnam (Alt.)

US Leader to ISO TC 172/SC7 .................................................. Charles E. Campbell
The Vision Council...................................................................... Jeff Endres

Steve Drake (Alt.)
Neil Roche (Alt.)
Dick Whitney (Alt.)
Ken Wood (Alt.) 

The Subcommittee for Contact Lenses, which developed this standard, is composed
of two groups having areas of interest as follows:

- Contact lens parameters; Methods of measuring contact lens parameters;
Physical and chemical properties of contact lens materials; Methods of
measurement of physical and chemical properties.

- Contact lens care products.

The working group that coordinated the development of this revision and harmoniza-
tion with ISO standards in progress was headed by Doug Fortunato. 

The Subcommittee had the following members: 

Quido A. Cappelli, Chairman
William Benjamin
Glen Davies
Doug Fortunato
Steve Galas
David Meadows
Mary Mowrey McKee
Ralph Stone
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1 Scope and Purpose 

1.1 Scope 

This American National Standard applies to contact lenses worn over the front surface of the eye in contact 
with the preocular tear film. The standard covers rigid intracorneal and haptic (scleral) contact lenses, as well 
as soft paralimbal contact lenses. Table 1 provides a high-level list of materials used for both rigid and soft 
contact lenses. 

Table 1 – Contact Lens Materials 

Type Subtype Material 

Rigid Traditional PMMA (polymethyl methacrylate), CAB 

 Non-hydrogel 
Group 1 Materials not containing silicone 
or fluorine 

  
Group 2 Materials containing silicone but 
not fluorine 

  
Group 3 Materials containing silicone and 
fluorine 

  
Group 4 Materials containing fluorine but 
not silicone 

Soft Hydrogel Group 1 (low water (< 50%), non-ionic) 

  Group 2 (high water (>/= 50%), non-ionic) 

  Group 3 (low water, (< 50%), ionic) 

  Group 4 (high water, (>/= 50%), ionic) 

 

Enhanced oxygen 
permeable materials (e.g., 
Silicone Hydrogels) 

Group 5 Materials having a Dk greater 
than 40 Dk units (using mmHg) and 
having a Dk greater than that expected on 
the basis of the materials’ water content 
alone. 

 




