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lnt~oductLon 

The~e have 6een man~ documented ca~e~ whe~e6~ h~d~o~el contact 

len~e~ have tu~ned 6~own a~ a ~e~ult o/ 6een~ ~to~ed en ce~taen 

p~e~e~ved ~alene ~oluteon~ r~ee photo #;J. The ove~whelmen~ majo~et~ 

o/ the colo~ chan~e~ have 6een noted weth the F.D.A. q~oup IV fhe~h 

wate~) eonec) len~e~. ~an~ po~~e6le cau~e~ have 6een ~peculated; 

~uch a~: heaten~ oj extended-wea~ len~e~ en ~o~6ate-contaenen~ 

~oluteon~; ~to~a~e o~ de~en/ecteon o/ dent~ len~e~ en ~o~6ate-con

taenen~ ~oluteon~; and u~e o/ topecal va~ocon~tnecton~.l It ha~ fu~then 

6een ~peculated that ente~acteon of tean /elm pnoteen~ weth ~alene 

pne~envateve~ on the panteculan de~en{ecteon ~~~tem ma~ al~o 6e a 

contne6uten~ jacton.2 

The~ ~tud~ wa~ de~e~ned to detenmene e/ ~on6cc aced c~ cndeed 

the undenl~cn~ cau~e o/ the cnduced h~dno~el len~ 6nune~cence and 

the ~e~nc/ccance the pantcculan F.D.A. len~ ~noup ha~ en the pnoce~~. 

The ~tud~ al~o attempt~ to detenmcne whethe~ o~ not the pantccula~ 

dc~cn/ectcon ~~~tem on the cntenactcon of tean /elm pnoteen~ pla~ a 

nole en the dc~colonatcon of h~d~o~el len~e~. 

Stud~ Oe~L£n 

Twelve h~d~o~el contact len~e~ wene utcle3ed en the ~tud~j ~ex 

len~e~ wene Bau~ch & Lom6 Optcma ]8 dacl~ wean len~e~; the nemacncn~ 

~ex wene Banne~ #end H~dnocunve II (55% waten content) extended-wean 

len~e~. The B & L len~e~ we~e cho~en to nepne~ent the F.D.A. qnoup I 

I Aguavella YV; ~ao qN; ed~: Contact Len~e~. Chapten /0. g.B. 
Lcppencott; ?hcla; PP· 226-262; 1987. 

? qenald Lowthe~; O.D.;?h.O.j Contact Len~ Lectune Note~; Coun~e 
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(low wate~J nonLonLc) cla~~ whLle the #~d~ocu~ve len~e~ we~e cho~en 

to ~ep~e~ent the F.D.A. q~oup IV (hL~h wate~J LOnLc) cla~~ o/ len~e~. 

The expe~Lmental de~L~n of the ~tud~ L~ Lllu~t~ated Ln FL~.1. 

Th~ee dL~Ln/ectLon ~~~tem~ we~e utLlLJed Ln thL~ ~tud~. Two len~e~ 

f~om 6oth F.D.A. q~oup~ I and IV we~e dL~Ln/ected wLth each t~pe o/ 

~~~temJ wLth one len~ Ln each ~~oup DeLn~ coated wLth tea~ p~ote Ln~ 

and the othe~ beLn~ a clean) uncoated len~. The tea~ coated len~e~ 

we~e o6taLned 6~ placLn~ them Ln the expe~Lmente~'~ e~e~ /o~ a pe~Lod 

o/ / L/teen mLnute~j afte~ the len~e~ we~e coated) the~ we~e then 

placed dL~ectl~ Lnto the de~L~nated dL~Ln/ectLon ~~~tem r~ee FL~ .I). 

The len~e~ we~e ~emoved /~om the dL~LnfectLon ~~~tem afte~ the 

app~op~Late dL~Ln/ectLon pe~Lod (~ee fL~ .2J and all we~e placed Lnto 

LdentLcal contact len~ ca~e~J each of whLch contaLned a de~L~nated 

p~e~e~ved ~alLne ~olutLon fa~ outlLned Ln FL~ .!)J and ~to~ed. The 

~tud~ wa~ de~L~ned ~o a~ to have ~o~DLc acLd well ~ep~e~ented 6ecau~e 

o/ the ~eemLn~l~ well-held notLon o/ Lt beLn~ the mo~t lLkel~ cau~e. 

FL~ .] Lllu~t~ate~ the va~Lou~ ~alLne p~e~e~vatLve~ Lnvolved Ln the 

~tud~ and the 6~and name~ of the ~olutLon~ that the va~Lou~ len~e~ 

we~e ~to~ed Ln. 

The len~e~ we~e ~to~ed at ~oom tempe~atu~e /o~ th~ee week~ Ln 

theL~ ~e~pectLve ~olutLon~. Afte~ th~ee week~) all of the len~e~ we~e 

~emoved and cleaned wLth the ~ame h~d~o~el cleanLn~ ~olutLon f~lLa~el ). 

Once cleaned) the len~e~ whLch we~e ma~ked to 6e coated wLth tea~ 

p~oteLn~ we~e placed Ln the ~e~ea~che~'~ e~e~ Ln the ~ame manne~ and 

du~atLon a~ wa~ de~c~Lbed ea~lLe~ to p~ovLde the nece~~a~~ coatLn~ . 

each len~ wa~ then dL~Ln/ected Ln the ~ame manne~ a~ wa~ done p~eVLOU~-

1~ and placed back Lnto Lt 1 ~ ~e~pectLve ca~e contaLnLn~ the app~op~Latel~ 



pne~enved ~alLne ~olutLon . The len~e~ wene then allowed to nemaLn 

~toned /on appnoxLmately anothen thnee week penLod. 

The a6ove cleanLn~/ dL~LnfectLon/~tona~e pnoce~~ wa~ nepeated 

fon a dunatLon of ~LX month~ r~ee fL~ .4). Aften even y cleanLn~ } the 

len~e~ whLch wene de~L~nated to 6e coated wLth tean pnoteLn~ wene 

coated Ln the mannen outlLned eanlLen . No en3 yme cleanen wa~ utLlL3ed 

thnou~hout the coun~e o/ the ~tudy. Len~ colonatLon wa~ monLtoned 6y 

VL~ual Ln~pectLon to detect any chan~e~. WhLte contact Len~ ca~e~ 

wene u~ed a~ ~tona~ e ca~e~ to aLd Ln detectLn~ ~u6tle colon chan~e~ . 

f>hoto~naph~ wene tak en at the conclu~Lon of the ~tudy to document the 

Lon~ tenm chan~e~ Ln Len~ colonatLon J L/ any } whLch ma y occun thnou~h

out the coun~e o/ the ~tudy . 

~e~ult~ 

Thnou~hout the coun~e of the ne~eanch ~tudy f9ul y J 1988- 9anuan y J 

1989) no VL~L6le colonatLon chan~e~ wene o6~enved to have taken place 

Ln any of the Len~e~ Lnvolved Ln the ~t u dy . ?hoto~naph~ taken at the 

conclu~Lon of the ~tudy al~o fa LL to ~how any appnecLa6Le chan~e Ln 

Len~ colonatLon thnou~hout the dunatLon of the ~tudy f~ee photo~ 2 - ?). 

Upon conclu~Lon of the ~tudy J the Len~e~ wene aLLowed to nemaLn ~toned 

Ln theLn ne~pectLve ca~e~ fon an addLtLonaL thnee month penLod wLthout 

even 6eLn~ nemoved /on cleanLn~ on neplacLn~ the ~tona~e ~ aLLne. ?hoto

~naph~ / aLL to ~how an y colon chan~e Ln any of the Len~e~ J howeven J 

VL~ual Ln~pectLon ~how~ a ~LL~ht 6nune~cent colon chan~e Ln the qnoup 

IV Len~ whLch wa~ chemLcaLLy dL~Ln/ected f?oly~uad dL~Ln/ectantJJ coated 

wLth tean pnoteLn~J and ~toned Ln ~on6Lc acLd pne~enved ~aLLne /on the 

pnolon~ed penLod. 



Conclu~Lon~ 

WLth ne~pect to the dunatLon o/ the ~tud~, the ne~ult~ ~uppont 

the notLon that ~tona~e of clean h~dno~el len~e~ Ln ~onbate-pne~enved 

~alLne~ L~ no mane a cau~e of Lnduced bnune~cence than ~tona~e Ln 

~alLne~ pne~enved wLth othen a~ent~. Funthenmone, the ~noup IV len~e~ 

~eem to be no mane appnecLabl~ ~u~ceptable to colonatLon chan~e~ than 

the ~noup I len~e~, and the pantLculan dL~LnfectLon ~~~tem ~eem~ to 

pia~ no ~L~nLfLcant nole Ln the dL~colonatLon pnoce~~. Thene appean~ 

to be no catal~tLc effect cau~ed b~ the LntenactLon of tean /Lim 

pnoteLn~ Ln the dL~colonatLon pnoce~~ a~ well. 

WhLle the ~tud~ fall~ ~hont of LdentLf~Ln~ the exact cau~e of 

Lnduced h~dno~eL Len~ bnune~cence, Lt doe~ pnovLde vaLuabLe Ln~L~ht 

Lnto the pnobLem. The be~LnnLn~ colonatLon chan~e whLch wa~ noted 

Ln one of the len~e~ dunLn~ the extended ~tona~e penLod (a/ten the 

actuaL concLu~Lon o/ the nde~L~nedn ~tud~) Lead~ to the ~peculatLon 

that ~onbate-pne~enved ~aLLne ~oLutLon~ do pLa~ a majon noLe Ln the 

dL~coLonatLon pnoce~~, a~ wa~ belLeved at the out~et of the ~tud~. 

The chan~e~ ob~enved aften the extended ~tona~e penLod bnLn~~ Lnto 

gue~tLon the tLme /acton LnvoLved Ln the pnoce~~. In addLtLon, the 

ne~ult~ of the ~tud~ naL~e addLtLonal ~ue~tLon~: whethen on not the 

exact concentnatLon o/ ~onbLc acLd Ln vanLou~ ~aLLne ~oLutLon~ need~ 

tobe Looked at mane clo~eL~, the ~L~nL/Lcance the powen on thLckne~~ 

o/ the Len~ ha~ Ln the pnoce~~, and whethen on not ~tona~e of dLnt~ 

Len~e~ Ln ~onbate-contaLnLn~ ~alLne ~oLutLon~ contnLbute~ ~L~nL/-Lcantl~ 

to the pnoblem. The~e gue~tLon~ need to be looked at Ln mane detaLL, 

and could po~~Lbl~ pnovLde the ba~L~ /on a f-olLow-up ~tud~ to f-unthen 

examLne the pnoblem of Lnduced h~dno~eL Len~ bnune~cence. 



~e{enence~ 

~evLew o/ Optometn y I may} 1988. p .56. 

A~uaveLLa gV} ~ao ~~} ed~: Contact Len~e~. [hapten 10} 
J.B. LLppLncott} ~hLLa} pp .226-262 } 1987 

Lowthen} ~enaLdJ O.D.J ~h.D.: Contact Len~ Lectune ~ote~J 
Coun~e #557 (Contact Len~e~JJ F.S.C.O.J FaLL/987 
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Fig. 2 Disinfection System Utilized 

Disinfection System System Brand Name 

Lensept (Ciba) 

Disinfection Period 

Hydrogen peroxide 2 hrs. disinfection 

Chemical 

Heat 

Fig. 3 

Preservative 

Non-preserved 

Sorbic acid 

Polyquad 

Thimerosal 

Dymed 

Opti-soft (Alcon) 

Thermal disinfec. 
unit (Barnes Hind) 

10 min. neutralization 

4 hrs. 

Duration of unit operation 
(approx. 20 min.) 

Saline Solutions Utilized for Storage 

Saline Brand Name 

Lens Plus Saline Solution 
(aerosol-Allergan) 

Murine Saline Solution (Murine) 

Opti-soft Disinfection/Saline S~lution 
(Alcon) 

Boil-n-Soak Saline Solution (Alcon) 

Renu Saline Solution (Bausch&Lomb) 



Fig. 4 

Cleaning # 

Record of Cleaning/Disinfection Schedule 

Date of Cleaning/Disinfection 

0 (Starting date) July 18, 1988 

1 August 10, 1988 

2 September 1 , 1988 

3 September 23, 1988 

4 October 15, 1988 

5 November 6, 1988 

6 November 30, 1988 

7 December 20, 1988 

8 (Study concl.) January 10, 1989 
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