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RESULTS
At 380 nm, none of the lenses studied offered UV-A protection up
to 95% (Table I). At 360 nm (UV-A), 75% of the lenses failed to
offer 95% protection. In this region, 73% of plastic and 78% of
glass lenses failed to protect against UVR. At 320 nm (lower end
of UV-A), 40% of the lenses failed to offer 95% protection. In this
region, 88.9% of glass lenses prevented UVR as compared with
36% of hard resin lenses. At the lower end of UV-B (280 nm),
100% of glass lenses but only 36% of hard resin lenses showed
more than 99% protection. Among the hard resin lenses studied,
the hard coated ones prevented UVR better than the uncoated
lenses.

Again, from all the hard resin lenses evaluated, tinted lenses
also failed to protect against UVR. Of the glass lenses analysed,
the tinted lenses provided comparatively better protection at
different wavelengths. However, in both the hard resin as well as
glass lenses, either coated (including antiglare) or uncoated, there
was a major variation in the degree of protection at 360 nm and all
the lenses failed to protect against UVR at 380 nm. The diversity
in the transmittance of UVR of a few lenses at the UV-A, -B and
-C bands is shown in Fig. 1. Among the lenses studied, 9 hard
resin and 1 glass lens claimed UVR protection (Table I). No
correlation could be observed between UV transmittance and lens
thickness.

Analysing the robustness of the spectrophotometer, the PABA
measurements at increasing concentrations showed a good linear-
ity between 1 and 32 µg/ml (r2=0.997). The line equation for
absorbance at 280 nm was found to be y=0.0799x+0.0565. At the
concentration of 32 µg/ml, the maximum UV protection was
observed to be 99.7% (corrected to one decimal place). The
method adopted for assessing UV absorbance also ensured the
absence of stray light as evidenced by the lack of variation in the
blank run in the presence and absence of a lens adopter.

DISCUSSION
The American National Standards Institute (ANSI), International
Organization for Standards (ISO) and Prevent Blindness America

TABLE I. Protection offered by different lenses at varying wavelengths in the UV-A and -B bands

Type of lens Tint Central % protection at UV-A (400–315 nm) and UV-B (315–280 nm) bands
thickness (mm) 280 nm 320 nm 340 nm 360 nm 380 nm 400 nm

Hard resin H* None 2.2 99.9 99.8 100.0 98.5 48.5 14.5
Hard resin* None 2.2 78.4 25.5 13.4 9.9 8.4 7.9
Hard resin* None 1.8 99.9 99.8 99.9 95.1 38.4 11.2
Hard resin* None 2.2 81.6 26.4 13.2 9.7 7.9 7.3
Hard resin S* None 2 99.9 68.2 60.7 44.1 15.8 7.6
Hard resin HS* None 1.8 99.9 99.8 99.8 93.2 35.9 11.5
Hard resin* None 2.2 60.9 18.3 10.1 8.3 7.4 7.0
Hard resin* Pink 2.2 64.1 22.9 15.2 14.0 12.6 12.0
Hard resin* Blue 2.2 67.4 25.3 16.4 14.5 12.7 11.8
Hard resin None 1.8 95.3 98.6 99.6 97.8 48.5 12.4
Hard resin None 2.6 84.2 35.2 23.3 18.0 13.6 10.8
Crown glass Blue 3 99.9 99.8 100.0 95.9 38.3 17.5
Local ophthalmic blank None 2.2 99.9 94.1 43.9 16.0 14.3 9.3
Crown glass Blue–pink 2 99.9 98.5 89.5 70.8 47.8 27.8
Crown glass None 2.2 99.9 99.8 90.0 26.0 11.1 8.8
Crown glass Pink 2.4 99.9 99.8 99.9 88.9 40.3 21.3
Crown glass ARC Yellow 2.2 99.9 99.8 95.7 71.5 55.3 41.3
Crown glass None 2 99.9 99.8 88.7 28.2 13.0 8.7
Crown glass Brown 1.8 99.9 99.8 99.6 96.2 83.2 59.8
Crown glass* None 2 99.8 99.0 72.5 17.5 8.9 7.7

*UV protection claimed H hard coated S scratch resistance coated ARC anti-reflection coated
The numbers in bold indicate the values fulfilling the US FDA UVR protection criteria

FIG 1. Diversity in the UV transmittance of a few lenses at UV-A, -B and -C
bands.
C/PT hard resin lenses with pink tint C hard resin lenses
G crown glass G/BT crown glass with blue tint
C/H hard resin lenses with hard coating

(PBA) recommend that all lenses should provide UV protection at
380 nm. The US FDA regulations state that plano sun lenses
should transmit no more than 5% of UV-A below 380 nm and no
more than 1% of UV-B below 315 nm.5 We used the US FDA
criteria as some American States fall within the same latitude as
India.

After comparing spectacle wearers and non-wearers, Wojno et
al. reported UVR as a risk factor for the development of nuclear
cataract.6 Therefore, good quality UVR protective lenses, either as
prescription or non-prescription wear, can reduce the incidence of
ocular UVR hazards including cataracts. However, the role of UV
protection lenses in preventing the entry of UVR from the sides of
the conventional design of spectacles is questionable in conditions
such as pterygium.

The robustness of the spectrophotometer in our laboratory has
been assured for its integrity in terms of the linear correlation
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