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Introduction

lThere have been many documented casen wﬁeneég Agdnogel contact
lenses have tunned brown asr a result of being atorned in centain
pneaenved saline solutions (aee pﬁoto #//. [he ovenwﬁelmdng magjonity
of the colon cﬁanged have been noted with the F.D.A. Gnoup IV /ﬁégﬁ
waten, lonic) lenasea. Many possible causesr have been apeculated,
auch aa: heating of extended-wean lenses in Aonéate—containing
a0lutions, atonage on diainfection of dinty lensea in asonbate-con-
talining so0dutions, and use 0{ tapdca[ vasoconatnictona.! [t haa funtﬁen
been Apecu[ated that intenaction 0{ tean film protelina with asaline
presenvatives on the pantéculan dddin{ectéon aystem may alaro be a
contnibuting {acton.Z

Thia atudy was deaigned to detenmine (f sonbic acid ia indeed
the undenlyéng cause of the induced ﬁgdnoge[ lens brunescence and
the Aégnificance the pantéculan F.D.A. lena group hanr in the process.
[he atudy alaro attempta to deternmine whethen on not the panticulan
diainfection aystem on the interaction of tean f&lm proteina play a

nole in the diacoloration of hydrogel lensea.

Study Deaign

Twelve ﬁgdnoge[ contact lenses wene utélé;ed in the Atudy; 4lx
lenses wene Bausch & Lomb Optima 38 dailg weanr lenses, the nemaining
2ix wene Bannes Hind ﬂydnocunve Il (55% waten content) extended-wean

lenses. The B & L lenses wene chosren to nepneaent the F.D.A. Gnoup 4
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(Llow waten, nonionic) classr while the Hydrocunve lenses wene chosen
to nepnesent the F.D.A. Gnroup IV (high waten, ilonic) clanrs of lenses.

[ he expenimental dQALQn of the Atudy ia (ddustrated in Fég./.
Thnee disinfection aystems wene utilized in thia atudy. Two lenses
fﬂom both F.D.A. Gnoupa [ and [V wene d&adn{ectad with each type 0{
aystem, with one lens in each group beéng coated with tean protelina
and the othen being a clean, uncoated lens. [The tean coated lenseas
were obtained éy p[acéng them in the expenimenten'a eyen fon a peniod
of f&fteen minuten; a{fen the lensesr wene coated, tﬁey wene then
placed dinectly into the dedégnated dLALnfection aystem [ree Fég.//.

The lenses wene nrnemoved fnom the dLALnfectéon ayastem aften the
appropriate dLALnfectLon penéod [see FL9.2/ and all wenre placed tnto
identical contact lena casen, each of which contained a designated
presenved aaline aolution (as outlined in Fig.!), and atoned. The
Atudg was de&égned 20 as to have sonbic acid well nepnedented because
0{ the 4eemin91g well-held notion of tt 6ein9 the moat liéely cause.
Fig.3 tdlustnrates the vanious aaline presenvatives involved in the
Atudg and the brnand namen of the solutions that the vanious lenseas
wene atoned in.

The lensesr wene atonrned at room tempenratune fon thrnee weeks in
thein neapective aolutiona. Aften three weeks, all of the lenses wene
rnemoved and cleaned with the aame Agdnogel c[eanéng ao0lution /?ldage[/.
Once cleaned, the lenses which were manked to be coated with tean
protelns wene placed in the neseanchenrn’s eyea Ln the asame mannenr and
dunation as waa descnibed eanlien to provide the necessany coating.
Cach lens was then dLALnfected in the aame mannen as was done previous-

ly and placed back into (t'a neapective case cantaéndng the appnopnéately



pneaenved saline rolution. The lenses wene then allowed to nemain
atoned fon appnoxémately anothen thnee week penéod.

lThe above cleanéng/déainfectLon/Atonage proceas waa nepeated
{fon a dunation of aix montha (asee Fig.%4). Aften eveny cleaning, the
lensesn which wene de&égnated to be coated with tean protelins wene
coated in the mannen outlined eanliern. Mo enzyme cleanen waa utili;ed
throughout the counse of the atudy. Lena colonration wasr monitoned by
viaual lnapection to detect any cﬁangeA. White contact lena casean
wenre used ax atornage cases to aid in detecténg aubtle colon cAangeA.
?ﬁotognapAA wene taken at the conclusion of the Atudg to document the
[ong tenm cﬁan9e4 in lens colonation, Lf any, which may occun tﬁnougﬁ—

out the counse o{ the Atudg.

Results

TAnougﬁout the counase of the neseanch Atudg /ﬂuly, /988 - ganuany,
1989) no viaible coloration changes wene obaenved to have taken place
in any of the lenses involved in the atudy. Photographa taken at the
concluaion of the atudy alaro fail to show any appreciable change in
lens colonation throughout the dunation of the atudy (see photos 2-7).
Upon concluaion of the atudy, the lensesr wene allowed to remain atonred
in thein neapective cases forn an additional three month perniod without
even 6edn9 rnemoved fon c[eanéng on neplacéng the atorage asaline. Photo-
grnapha fail to show any colon change in any of the lenses, howeven,
viasual inapection shows a alight bruneacent colon change in the Group
IV lens which waar chemically dirinfected (Polyquad disinfectant), coated

with tean protelna, and atoned in aonbic acid pneAenved aaline fon the

pnolonged peniod.



Conclusiona

With neapect to the dunation of the atudy, the neasults auppont
the notion that atornage of clean hydrnogel lenses in sonbate-presenved
salines ia no mone a cause of induced brunescence than atonrnage in
salines presenved with othen agenta. Funthernmone, the Group [V lenses
seem to be no monrne appreciably auasceptable to coloration changesa than
the Gnoup [ lenses, and the parnticulan diainfection aystem seema to
play no Aégnificant nole in the discolornation proceas. There appeans
to be no catalytic effect caused by the interaction of tean {ilm
proteina tn the diacolonation process as well.

While the atudy falla ahont of identifying the exact cause of
induced hydnogel lena bnrunescence, it doesa provide valuable inaight
into the problem. The beginning coloration change which was noted

o the extended 4t0na96 peniod /a{ten the

in one of the lenses duning

actual concluaion of the ”deaigned” 4tudy/ leads to the apeculation
that sonbate-presenved saline aolutiona do play a majon nole in the
diacolonation proceasr, anr was believed at the outset of the atudy.
lhe changes obrenved aften the extended atonrage peniod bninga into
queation the time facton involved in the proceaa. In addition, the
neaults of the atudy raise additional questiona: whethen on not the
exact concentration o{ aonbic acid in vanious aaline solutions needa
tobe looked at mone closrely, the aignificance the powen on thickneasa
of the lena haa in the proceas, and whethern on not atornage of dinty
lensres in Aonéate—contaénéng aaline solutions contnibutean ALQanLcantly
to the pnoélem. lThese queationa need to be looked at in mone detail,

and could p044L619 pnovéde the basia fon a follow—up Atudy to {untﬁen

examine t/le, pnob[em 0{ LRC{UCQCI} /zg,/d/zog,el le,fl/l Z)ﬂuneacence.
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Fig., 2 Disinfection System Utilized

Disinfection System

System Brand Name Disinfection Period

Hydrogen peroxide

Lensept (Ciba) 2 hrs. disinfection
10 min. neutralization

Chemical Opti-soft (Alcon) 4 hrs.

Heat Thermal disinfec. Duration of unit operation
unit (Barnes Hind) (approx. 20 min.)

Fig. 3 Saline Solutions Utilized for Storage )

Preservative Saline Brand Name

Non-preserved Lens Plus Saline Solution

Sorbic acid

Polyquad

Thimerosol

Dymed

(aerosol-Allergan)
Murine Saline Solution (Murine)

Opti-soft Disinfection/Saline Splution
(Alcon)

Boil-n-Soak Saline Solution (Alcon)

Renu Saline Solution (Bausch&Lomb)



Fig, 4

Cleaning #

0 (Starting date)

(Study concl.)

Record of Cleaning/Disinfection Schedule

Date of Cleaning/Disinfection

July 18, 1988
August 10, 1988
September 1, 1988
September 23, 1988
October 15, 1988
November 6, 1988
November 30, 1988
December 20, 1988
January 10, 1989
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