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Draft Guidance for Industry and FDA Staff 


Impact-Resistant Lenses: 

Questions and Answers 


This draft guidance, when finalized, will represent the Food and Drug Administration's 

(FDA's) current thinking on this topic. It does not crede or confer any rights for or on 

any person and does not operate to bind FDA or the public. You can use an alternative 

approach if the approach satisjes the requirements of the applicable statutes and 

regulations. If you want to discuss an alternative approach, contact the FDA staff 

responsible for implementing this guidance. If you cannot identib the appropriate FDA 

stafj; call the appropriate number listed on the title page of this guidance. 


; 

Introduction 

Eyeglasses and sunglasses (eyewear) that are intended to affect the structure or function of 

the body or intended for use in the diagnosis of disease or other conditions, or in the cure, 

mitigation, treatment, or prevention of disease, are devices within the meaning of section 

20 1 (h) of the Federal Food, Drug, and Cosmetic Act (the act) (2 1 U.S.C. 32 1 (h)). These 

devices are subject to applicable device regulations under Title 21, Code of Federal 

Regulations. Impact-resistant lenses reduce the number of eye injuries from eyeglasses and 

sunglasses. Glass lenses, plastic lenses, or laininated glass lenses can be made impact 

resistant by any method. However, lenses generally must be capable of withstanding the 

impact test described in 2 1 CFR 80 1.4 10. This guidance answers questions for 

manufacturers, importers, and testing laboratories on such topics as test procedures, lens 

testing apparatus, record maintenance, and exemptions to testing. 


This draft guidance is a revision of "Impact-Resistant Lenses: Questions and Answers (FDA 

87-4002)," issued September 1987. This draft guidance updates answers to questions that 

industry and consumers frequently ask FDA about impact-resistant lenses and FDA 

regulation of eyewear. The revision reflects the exemption of sunglasses from the Premarket 

Notification (5 1 O(k)) requirement effective February 19, 1998. The revised document also 

includes a more detailed discussion about lens blanks, semi-finished, finished, and plano 

lenses, as well as import procedures. We use the terms "eyeglasses" and "spectacles" 

interchangeably in this document. 


FDA's guidance documents, including this guidance, do not establish legally enforceable 

responsibilities. Instead, guidances describe the Agency's current thinking on a topic and 
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should be viewed only as recommendations, unless specific regulatory or statutory 
requirements are cited. The use of the word should in Agency guidances means that 
something is suggested or recommended, but not required. 

The Least Burdensome Approach 

This draft guidance document reflects our careful review of what we believe are the relevant 
issues related to impact testing on lenses and what we believe would be the least burdensome 
way of addressing these issues. If you have comments on whether there is a less burdensome 
approach, however, please submit your comments as indicated on the cover of this document. 

Overview 

Eyewear products regulated by FDA are commonplace in the daily lives ofthe vast majority 
of the general public. FDA believes that impact-resistant lenses are an essential component 
of the safe design of these devices. 

The use of impact-resistant lenses in eyeglasses and sunglasses is addressed in 21 CFR 
801.410. Except in those cases where the physician or optometrist finds that such lenses will 
not fulfill the visual requirements of the particular patient, directs the use of other lenses in 
writing, and gives written notification to the patient, eyeglasses and sunglasses must be fitted 
with impact-resistant lenses (2 1 CFR 80 1 -41 O(c)(l)). Glass lenses, plastic lenses, or 
laminated glass lenses can be made impact resistant by any method. However, in accordance 
with 21 CFR 801.410(~)(2), all such lenses must be capable of withstanding the impact test 
described in 2 1 CFR 801.4 10(d)(2). Although lenses must be impact resistant, it does not 
make the lenses shatterproof. 

The number of lenses actually tested for impact resistance within each batch or lot varies 
depending on material and type of lens (2 1 CFR 801 -4 10(c)(3)). You must perform impact 
testing on each glass lens for prescription use (21 CFR 801.410(~)(3)). However, you may 
test a statistically significant sample of lenses fiom each production batch for testing of over- 
the-counter (OTC) glass lenses, glass laminate (prescription or OTC), and plastic lenses 
(prescription or OTC) for impact resistance. Certain lenses, which are prescribed infrequently 
for specific, uncommon visual needs, have physical designs that make them unsuitable for 
impact testing. These lenses (see 2 1 CFR 801.410(~)(3) for specific types) should be 
rendered impact resistant but need not be tested. 

Consumers, manufacturers, and sellers.should remember that the strength of any lens is 
related to the condition of its surface and edge. All lenses lose their impact strength in direct 
proportion to the breakdown of the polished and edged surfaces. The greater the number and 
depth of scratches or.the poorer the edge finish, the weaker the lens becomes. For 
consumers, there is an inherent hazard in continuing to wear scratched lenses because their 
impact strength is reduced. Spectacle wearers also should be aware that plastic lenses are not 
necessarily impact resistant simply because they are manufactured of a plastic material. 
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FDA does not regulate other forms of eyewear, such as safety glasses and sports glasses 
(including swimmers' racing goggles, ski goggles, and racquetball eye guards), as devices 
unless they have ultraviolet (UV) prescription lenses. 

We recommend you also refer to "Guidance Document for Nonprescription Sunglasses" at 
http://www.fda.gov/cdrh/ode/sunglass. pdf. 

For more information on this topic, you may contact the Division of Small Manufacturers, 
International, and Consumer Assistance (DSMICA) by phone at 240-276-3 150 or toll free, 
800-638-2041, by fax at 240-276-3 15 1, by e-mail at dsmica@,fda.hhs.gov, or write to the 
following address: 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Office of Communication, Education and Radiation Programs 
Division of Small Manufacturers, International, and Consumer Assistance (HFZ-220) 
1350 Piccard Drive 
Rockville, Maryland 20850 

http://www.fda.gov/cdrh/ode/sunglass
http:dsmica@,fda.hhs.gov
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Prescription and Non-Prescription Glass Lenses 

1. 	 Q. What are the impact testing requirements for prescription (Rx) glass lenses? 

A. 	The manufacturer must test each finished Rx glass lens individually for impact 
resistance (21 CFR 801 -41 0(c)(3)). The lens must be capable of withstanding the 
impact test provided in 2 1 CFR 801 -4 10(d)(2) as described under "Testing Apparatus 
and Procedure" below. You should perform testing after the lens has been edged (cut 
to the shape of the fiame) but before the lens is put into the fiame. 

2. 	 Q. What are the impact testing requirements for non-prescription (over-the-counter) 
glass lenses, e-g., magnifLing spectacles and nonprescription sunglasses? MagnifLing 
spectacles are intended to be worn by a patient who has impaired vision to enlarge 
images. See 2 1 CFR 886.5840. Nonprescription sunglasses are intended-to be worn 
to protect the eyes from bright sunlight but not to provide refractive corrections. See 
21 CFR 886.5850. 

A. 	Under 2 1 CFR 801 -4 10(c)(3), you must test a statistically significant sample of over- 
the-counter glass lenses fiom each production batch. The sample must be 
representative of the finished forms as worn by the wearer, including forms that are of 
minimal lens thickness and have been subjected to any treatment used to impart 
impact resistance. You must test all nonprescription lenses in uncut-finished or 
finished form. 2 1 CFR 80 1.4 10(c)(3). You should perform testing on a sample after 
the lens has been edged (cut to the shape of the fiame) but before being put into the 
frame. 

3. 	 Q. Can a glass lens that is chemically or thermally treated for impact resistance be further 
processed? 

A. 	 You may re-edge or modifL the power (resurface) of lenses that have been chemically 
or thermally treated for impact resistance. However, this may significantly reduce the 
resistance to impact. You should re-treat and retest the lenses before delivering them 
to the end customer. 

Prescription and Non-Prescription Plastic Lenses 

4. 	 Q. What are the impact testing requirements for prescription (Rx)and non-prescription 
plastic lenses? 

A. 	Under 21 CFR 801 -4 10(c)(3), you must test a statistically significant sample of 
prescription or non-prescription plastic lenses fiom each production batch. The 
sample must be representative of the finished forms as worn by the wearer, including 
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forms that are of minimal lens thickness and have been subjected to any treatment 
used to impart impact resistance. You must test all nonprescription lenses in uncut- 
finished or finished form. 2 1 CFR 80 1.4 10(c)(3). You should perform testing on a 
sample after the lens has been edged (cut to the shape of the frame) but before being 
put into the frame. 

5. 	 Q. Should you sell plastic-prescription lenses that have been used as part of the sample 
that was impact tested? 

A. 	No. Drop ball testing and other similar tests weaken plastic lenses due to stress 
placed on the plastic. Impact testing causes microscopic cracks in the lenses which 
significantly reduces the lens strength. You should discard lenses that have been 
impact tested or you may use the lenses for demonstration purposes. See Question 
#20 for guidance on how to ensure demonstration lenses are not used by the public. 

Finished Lenses 

6. Q. 	What is meant by "finished device" or "finished form" in 2 1 CFR 80 1.4 10(c)(3)? 

A. 	FDA considers a lens to be a "finished device" or in "finished form" when both 
surface and edging operations have been completed, and coating and treatment for 
impact resistance has been applied; if appropriate. 

Lens Blanks (Semi-Finished Lens) 

7. Q. 	What is a "semi-finished" lens blank? 

A. 	FDA considers a "semi-finished" lens blank to be a lens blank that does not yet have 
the surfaces (back surface or concave surface) ground to a dioptic power. The front 
surface of the lens is shaped (not ground) during the manufacturing process. 

8. 	 Q. Is the manufacturer of semi-finished lens blanks required to perform the impact 
testing? 

A. 	No. A semi-finished lens blank needs further processing that may weaken the lens. 
You should test the finished lens. 

Plano (Non-Corrective) Lens 

9. Q. 	What is a "plano" lens? 
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A. 	A plano lens is a lens with no corrective dioptic power and no refracting ability. For 
example, when one eye needs refractive correction and the other eye does not, you 
may use the plano lens for the eye that requires no correction. 

10. Q. Does impact testing apply to retailers that put plano lenses in sunglass frames or that 
put lenses into an eyeglass frame in which one lens is plano and the other lens is 
corrective? 

A. 	Yes. In general, it is the retailer who usually grinds and shapes lenses to fit the 
eyeglass frame. Retailers that process lenses (grind and shape) must render the plano 
lenses impact resistant and test them. However, retailers only need to test mass- 
produced plano lenses on a statistically significant, batch-sampling basis (2 1 CFR 
80 1 -4lo(c)(3)): 

Sunglasses 

11. Q. Does impact testing apply to finished non-prescription sunglass lenses, i.e., sunglass 
lenses that need only to be inserted into a frame? 

A. 	Yes. Under 2 1 CFR 80 1.410(c)(3), you must test a statistically significant sample of 
sunglass lenses from each production batch. The sample must be representative of the 
finished forms, including forms that are of minimal lens thickness and have been 
subjected to any treatment used to impart impact resistance. You must test all lenses 
in uncut-finished or finished form. 2 1 CFR 80 1.410(c)(3). You should perform 
testing-on a sample after the lens has been edged (cut to the shape of the frame) but 
before being put into the frame. 

12. Q. Are clip-on sunglass lenses subject to impact testing? 

A. 	Yes (2 1 CFR 80 1-410 (c)(3)). However, FDA intends to exercise its enforcement 
discretion regarding impact testing based on the following factors: 

1. 	 Whether the clip-ons cannot be worn alone, but can only be worn with lenses that 
are impact resistant. 

2. 	 Whether the clip-ons are designed so that they may be worn only on the outside 
(side distal from the eye) of the prescription lenses. 

3. 	 Whether the clip-ons are the same size or smaller than the prescription lenses 
upon which they are intended to be worn. 
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Novelty and Children's "Toy" Sunglasses 

13. Q. Is novelty eyewear subject to the impact testing regulations? 

A. FDA strongly recommends that you conduct impact testing of any glass or plastic 
lenses used in novelty eyewear to help ensure the safe design of these products. 

In general, FDA does not require impact testing of novelty eyewear if: 

(1) the item is a novelty item, which is not intended to provide children (or other 
users) with corrective power or protection from bright sunlight; and 

(2) a warning label stating that the item is not to be worn outside as sunglasses to 
protect the eyes against strong sunlight is placed on eyewear that has dark-colored 
lenses. 

However, all novelty eyewear may be subject to regulation by the Consumer Product 
Safety Commission (CPSC) under the provisions of the Federal Hazardous 
Substances Act (FHSA)'. The regulations are found in 16 CFR 1500, Hazardous 
Substances and Articles; Administration and Enforcement Regulations, and 16 CFR 
1501, Method for Identifying Toys and Other Articles Intended for Use by Children 
Under 3 Years of Age Which Present Choking, Aspiration, or Ingestion Hazards 
Because of Small Parts. 

14. Q. Are children's sunglasses subject to the impact testing regulations? 

A. 	 Children's sunglasses, intended for use by a child in the protection of his or her eyes 
from bright sunlight, are subject to all of the applicable requirements, including 
impact testing. Children's sunglasses that are devices within the meaning of section 
201 (h) of the act are also subject to the CPSC regulations under 16 CFR parts 1500 
and 1 501 discussed above in response to Question #13. 

If they meet the criteria outlined in response to Question #13, children's sunglasses 
may be novelty glasses that are not regulated as medical devices by FDA. However, 
they, too, may still be subject to the hazardous substance regulations of the CPSC (see 
16 CFR Parts 1500 and 1501). 

15. Q. What are the testing requirements for children's "toy" sunglasses? 

A. 	 If children's toy sunglasses are intended to provide protection fiom bright sunlight, 
such as sunglasses sold or given away in fast food restaurants as promotional items, 
they must meet the impact test (21 CFR 801.410). 

The Federal Hazardous Substances Act regulations in 16 CFR 1500.3(a)(l), defines "Act" 
as the Federal Hazardous Substances Act (Pub. L. 86-6 1 3,74 Stat. 372-8 1 (1 5 U.S.C. 126 1 -
74)), and amendments to such Act. 
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Other Lens Types 

16. 	Q. What is the difference between "safety lenses" and "impact-resistant lenses"? 

A. 	Safety lenses have more stringent impact-resistant requirements and are used in an 
industrial setting. Impact-resistant lenses are used in (1) eyeglasses, (2) sunglasses, 
and (3) noncorrective fashion eyewear. 

17. 	Q. What regulations apply to industrial safety lenses? 

A. 	Both FDA and the Occupational Safety and Health Administration (OSHA) regulate 
industrial prescription safety lenses. Under 2 1 CFR 80 1 -4 10, these lenses must be 
impact resistant. If the industrial prescription safety lenses meet OSHA requirements 
under 29 CFR 191 0.133(b), then FDA believes it is appropriate to exercise its 
enforcement discretion with respect to the need for further impact testing under 21 
CFR 801.41 0(d) for such lenses. Under 29 CFR 191 0.133(b), protective eye devices 
must comply with ANSI 287.1-1 989, "American National Standard Practice for 
Occupational and Educational Eye and Face Protection," (if purchased after July 5, 
1994) and ANSI "USA standard for Occupational and Educational Eye and Face 
Protection," 287.1-1 968 (if purchased before July 5, 1994). FDA considers ANSI 
287.1 to meet or exceed impact testing under 2 1 CFR 801.4 10. 

OSHA, not FDA, regulates non-prescription safety lenses. FDA impact test 
requirements do not apply to non-prescription safety lenses. 

18. Q. What regulations apply to sports goggles, such as skiing, swimming, and snorkeling? 

A. 	Sports goggles with prescription lenses are regulated as devices. Manufacturers must 
meet all applicable device regulations, including impact resistance (21 CFR 801.410), 
establishment registration (21 CFR Part 807), device listing (21 CFR Part 807), 
quality system regulation (21 CFR Part 820), and medical device reporting (21 CFR 
Part 803). Prescription sports goggles should also meet the appropriate safety 
standards for the sport. 

Non-corrective sports goggles that do not make any sun protection claims are not 
regulated as devices. Therefore, no device regulations, such as registration or listing, 
apply. 

19. Q. What regulations apply if sports goggles use the following claims: "Blocks UV," 
"Blocks Sunrays," or makes other sunglass claims? 
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A. 	FDA regulates goggles, including sports goggles and tanning bed goggles, that make 
such claims as sunglasses. Therefore, goggles making such claims must meet the 
same regulations as sunglasses, including impact resistance. 21 CFR 801.410. 

20. Q. What regulations apply to demonstration lenses used in eyeglasses and sunglasses for 
retail display? 

A. 	Demonstration lenses are typically not rendered impact resistant as they are not 
intended to be sold to consumers. You should take precautions to assure that display 
units containing demonstration lenses that are not impact-resistant are not sold to the 
consumer. Manufacturers of eyeglass or sunglass frames with demonstration lenses 
can use various options to ensure these units are not used by consumers. The options 
include the following: 

1. You may have the word "demonstration7' etched in the lower quadrant of at least 
one lens in each pair of eyeglasses. The letters should be large enough to be seen 
easily with normal vision. 

2. You may draw a visible line through the center of the lens. 
3. You may remove a notch from the lower quadrant of at least one lens in each pair 

of eyeglasses. 
4. You may drill a hole in each lens in the wearer's line of sight. 

Demonstration lenses that are devices within the meaning of section 20 1 (h) of the act 
and that are offered for sale or distribution to consumers must undergo impact testing 
under 21 CFR 801 -410. 

Who Should Test and When 

21. Q. Who should perform the test for impact resistance? 

A. 	The manufacturer must perform the test for impact resistance (21 CFR 
80 1 -41 O(d)(l )). Manufacturer is defined under 21 CFR 820.3(0) and would include 
the person (or firm) who puts the lens in the form ready for its intended use or who 
alters the physical or chemical characteristics of the lens by grinding, heat treating, 
beveling, applying scratch resistant coating, applying anti-reflection coating, cutting, 
or other pertinent actions. Retail laboratories that perform some or all of these 
processes are manufacturers. For the purpose of 21 CFR 801.410, the term 
"manufacturer" also includes a company that imports impact resistant lenses for 
eyeglasses, or who imports finished eyeglasses or sunglasses for resale. (2 1 CFR 
80 1.4.10(g)) 

22. Q. When should lenses be tested for impact resistance? 

A. 	You should test lenses when the manufacture and treatment are complete and the 
lenses are ready to insert into eyeglass or sunglass frames. 
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23. Q. Do the impact-resistant lenses regulations apply to lenses manufactured outside the 
U.S. for import into the U.S.? 

A. 	 Yes. 21 CFR 801.410 applies to all lenses in interstate commerce regardless of their 
origin. 

24. Q. Should retail laboratories perform impact-resistant testing? 

A. 	 Yes. Because edging, drilling holes, grinding diopters, and applying coatings may 
weaken the lens, the retail laboratory should make the lens impact resistant and test 
the lens before delivery to the user. 

25. Q. What is a "Certification Statement of Impact Resistance" and who issues it? 

A. 	 A "Certification Statement of Impact Resistance," is a written statement, guaranteeing 
that the lenses have been tested and are impact resistant. FDA may accept such a 
certification in lieu of test results, but a manufacturer must make the results available, 
upon request, to the FDA as soon as practicable. 2 1 CFR 801 -4 1 O(g). The 
manufacturer issues the certification. We provide suggested wording in Appendix C. 

26. Q. Can a third-party laboratory test the lenses? 

A. 	 Yes. The third-party laboratory can conduct the impact test and issue the certification. 
Although a third-party may conduct the testing, the name of the manufacturer should 
be recorded on the Certification Statement as the certifier. 

Testing Apparatus and Procedure 

27. Q. Does FDA prefer a particular method for making eyeglass lenses impact resistant? 

A. 	 No. FDA has no preference for a particular method. You may use any method, 
provided that the lenses pass the referee test or an equal or superior test. 21 CFR 
801.410(d)(l). 

28. Q. What is the "Referee" or "Drop Ball" test and how is it done? 

A. 	 The terms referee test, "drop ball7' test, and impact test are similar. The test described 
in 2 1 CFR 80 1.4 10(d)(2) is commonly called the drop ball or impact test. ,We use the 
term "referee test" when we perform the test to determine compliance with the 
regulation. 2 1 CFR 801 -4 1 O(d)(l). 

The regulation at 2 1 CFR 80 1.4 10(d)(2) describes the exact procedure for the impact 
test (See Appendix A). The regulation states, "In the impact test, a 518-inch steel ball 
























