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INTRCDUCTION 

The first production arid subsequent testing of the hyd ro

philic contact lens took place in Czechoslovakia in 1960. The 

material which the Czechs used was a copolymere of glycolmono

methacrylate. Those early�enses were generated by a spin 

casting process and they had no speci fic bas.e curves. It was 

not long after this time that other peonle recogni?.:ed the po

tential of such an opthalmic device and_ research was taken up 

in several other countries. Many different materials and 

methods of production were pursued. Bausch and Lomb started 

refin ing the Czech lens and came up with the poly-(2-hydroxy

ethyl meth�crylate) "Soflens''• This lens was also produced by 

a spin-casting process but came in only three b�se curves . A 

clinical evaluation was initiated in late 1968. This evRlua-

tion was followed by the Food and nrug Administration and was 

terminated in March of 1971 upon F.D.A. approva l of the "Soflenstt 

for distri bu ti on to the professions. In this clinicr-i.1- ev,glua

tlon "Strict protocols for fitting patients and reporting pa

tient visits were drawn and agreed to by each clinicg,l inves

tigator.113 

As with the advent of any new oroduct , the hydrophilic 

lens has been met with mixed reactions. It has only been a 

little more thA.n twelve months since the F.D.A. ru ling that 

approved t�e hyd rophi l i c contact lens for consumer use. �his 

is an appropriate time to mP..1re an evB.l11_.9tion of pa tient accep-
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tance and hand.ling of the hydrophilic cont.cict lens. A survey 

of a more gene·ra.l popul8.tion than patients .sn1.d Doctors whic'1 were 

working under "strict protocols" may well reveal information 

that could be useful in management of hydrophilic contact lens 

problems. 
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METHOD 

The method used in gathering the info-rmr-ition for this tl-iesis 

was a sur vey conducted through the mail. E ighteen perti nent 

questions were comp iled. 8.nd assembled on one p9.ge. The first 

seventeen questions were multi ple choice type questions w\.-iich 

we felt could be answered easily and with a.·minimum amoun t of 

inconvenience to the persons being surveyed. The last ques-

tion was 8. general comment type que stion where the person being 

surve yed could submit any a.ddi tlona.l info:rrngtion or criticism 

if he wished to do so. A copy of the questionnaire is shown 

in Appendix A. 

The questionnaires were mailed individu8lly to persons 

who now wear or h.'3.ve worn Bi:rnsch and Lomb "Soflens" contact 

lenses. The sample was obtained from two practices. Practlce 

A was 0 downtoi:.m. high volume prqctice ann Pr0.ctice B W8,S 8. sub

urban JLow volume practice. Practi ce A contributed 1 30 natients 

names which consisted of all the "Soflens" patients they had 

fit up to tha.t time, Practice B contributed twenty patients 

which was all they had fit up to that time except for a few 

that were still in progress, It was explained to the practi

tioners at the time we obtained their patients nRmes th�t 

there would be no way to se par 1=.i.te the res oonses from the per

sons surveyed and t hat t11e objecti.ve for +;Y}e survey was not to 

compare results from different pr8ctices but to simuly get the 

general reaction from the "Soflens" c ontgct lens wearers. Since 



neither Practice A nor Practice B had s electively screened t he 

patients they gave us and s in ce we did get almos t all of the 

" Soflens " contact lens patients they had fit up to that time, 

we felt that the s amnle would adequately fulfill our objective, 

The pers on s s urveyed were between ten and f ifty- si x years 

of age. Forty-six of those s urveyed. were females and 104 were 

males . A total number of 150 ques tionnaires were sent, alon g 

with a s elf addressed, stamped, return en velope so they co11ld 

be easily returned. Eighty-six com�leted questionnaires were 

returned . 
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STATISTICAL DATA 

-1A. Age Distribution 

Ages Freguency 

Below 14 2 

15 . 5 

16 1 

17 2 

18 0 

19 0 

20 4 

21 3 

22 5 

23 4 

24 4 

25 3 

26 7 

27 4 

28 2 

29 8 

JO 2 

Jl 2 

J2 1 

JJ 1 

34 3 

35 2 

)6 2 



Ages 

37 

JS 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

.Above 50 

Mean age - 29. 69 

Median age - 29o0 

. lB. Sex Distribution 

Males - 26 
Females - 60 

Freguency 

JO. 2.% 
69. 8% 

2 

1 

0 

1 

0 

' 1 

2 

0 

2 

0 

2 

0 

0 

2 

6 

2 o How long have you been wearing your soft lenses
·
? 

1-3 months 
3-6 months 
6-12 months 
over 1 year 

16 
28 
42 

0 

18.6% 
32.5% 
49. 0% 
00.0% 

6 

3o How many hour s each day do you wear them on the average? 

0-4 hours 
4-10 hours 

5 
17 

5. 8% 
19.7% 
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10-15 hours 45 52. 5% 
15 & up 19 22 . 0% 

4. Do you think the price was too high? 

yes 60 70. o.� 
no 26 J0.0% 

5. What did you wear before your soft lenses? 

hard lenses J2 37.2% 
glasses 51 59.3<t 
nothing 3 3.5% 

6. Which do you like best? 

soft lenses 72 84.0% 
hard lenses 1 1.1,'.I& 
glasses 4 4. 7.1o 
nothing 7 8.1% 

7. Where did you hear about the soft lens? 

advertising 47 55.0,?b 
a friend 20 23.3% 
your doctor 23 26.8% 
other 4 4�7% 

s. To what degree do you follow the lens care a.nd wearing 
program? 

100% of the time 65 75.5% 
·.75% of the time 18 21.0% 
50% of the time 0 00.09& 
10% of the time 3 3.5% 

9. Has it been necessary to recelve medical attention as a 
result of wearing soft lenses? 

yes 6 7.0% 
no 80 93. o:� 

10. Are you ever bothered by foreign material getting under 
the lenses? 

yes 16 18.5% 
no 70 81.5% 



11. When, if ever do you experience a blur? 
as apply) 

never 
while reading 
while driving 
during 1st. hr. 
after many hours 
far to near 
near to far 
near work 
looking at far 
indoors 
outd.oors 
other 

8 
26 
16 
1J 
52 
lJ 
10 
21 

7 
12 
1J 
18 

28.0% 
12. 4c:6 

7�6% 
6. 2 g; 

2LJ-.8;g 
6.2% 
4. 8�. 

10.0% 
J. J'?t 
5.2% 
5. 7,trh 
Ba 5% 

(check as many 

120 When, if ever, do you experience discomfort or pain? 
(check as many as apoly). 

never 29 
daytime 5 
nightime 9 
indoors 7 
outdoors 4 
when reading 9 
when in wind and 25 

dust 

25.4.% 
l.J.. 4% 
7 9d 

• /0 
6 .1% 
J.5� 
7,9_% 

21.9% 

8 

13. With your soft lenses do straight lines ever appear bent 
or curvy? 

all the time 0 
never BJ 
I've gotten used 3 

to it 

00.0% 
96,7% 

3.3?& 

14. Have your soft lenses ever come loose accidently? 

yes 
no 

19 
67 

22.0% 
78.0% 

15. Have you ever had to replqce your soft lenses? 

yes 
no 

JJ 
53 

JB,4% 
61.5% 

16. Would you recommend soft lenses to your friends? 

yes 
no 

78 
8 

90.5% 
9.5% 



17. How much longer do you plan to wear your soft lenses? 

forever 
don't 1\:now 
quit 

79 
1 
2 

96. 5� 
1.1� 
2. 4.96 

9 

Success versus nonsuccess. ( see text for criterion for success ) 

Success 
Nonsuccess 

Success versus age. 

under 14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

62 
24 

Success 
Preguency 

2 

4 

1 

1 

0 

0 

4 

J 

4 

J 

J 

2 

5 

J 

1 

6 

0 

72.1% 
2?.9% 

Nonsuccess 
Freguency 

0 

1 

0 

1 

0 

0 

0 

0 

1 

1 

1 

1 

2 

0 

1 

2 

2 
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Success Nonsuccess 
Age Freguency Freguency 

31 1 1 

J2 1 0 

33 1 0 

J4 0 3 

35 2 0 

J6 2 0 

37 1 1 

JS 0 1 

39 0 0 

40 1 0 

41 0 0 

42 0 1 

43 1 1 

44 0 0 

45 2 0 

46 0 0 

47 2 0 

48 0 0 

49 0 0 

50 2 0 

over 50 J J 

Hours of wearing time versus sex a � f e'Tiale 

O-l} hours o f  wearing time J 1 
4-10 hours J 16 
10-15 hours 13 JO 
15 and up 7 13 
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Success-nonsuccess versus previous prescription f ormi 

Hard contact lenses 
Glasses 
Nothing 

Successful 

2) 
37 

2 

37.1% 
58.7% 

J. 2% 

Success-nonsuccess versus degree of cares 

100% care 
75% care 
50.% care 
10% care 

Successful ca.ses 

49 
12 

0 
1 

Bo. 6% 
17.7% 
00.0% 

1.6% 

l\Tonsuccessful 

11 
13 

45. 8% 
54.2% 

Nonsuccessful c�ses 

16 
6 
0 
2 

66.71o 
24.0% 
00.0% 

8. 0% 



Number of 
Wearers 

Surveyed 

9 

s---

7 

5 

3 L:::::::s:::zt�9: -

2 

1 

Mean Age - 29.69 years 

Median Age - 29 

10-14 15-17 20-22 23-25 26-28 29-31 32-34 35-37 38-42 43-47 50 & up 

Years of Age 

Figure No. 1 - AGE DISTRIBUTION OF SOFT LENS WEARERS 

........ 
!\) 



. 

Non 
Success 

27.9% 

Totam 
:Population ) 

Surveyed WWW 

i 
-

Figure No. 2 - GRAPHIC REPRESENTATION OF SUCCESS/NON�SUCCESS IN POPULATION SURVEYED. 

........ 
� 
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RESULTS AND DISCUSSICN 

As with conventional lenses the majority of wearers appear 

to be females. From the oomnents of the uatients questioned, 

this ratio may be due to cosmetic factors. ·The median 8.ge of 

twenty nine reflects that hydroohilic lenses comnared to spec

tacles and even conventional contact lenses :are still relqtively 

expensive and the average teenager does not have quite the 

means for wha.t many people would consider a luxury item. 

Since hydrophilic lenses have only been on the mar�et a 

short while an analysis of long term effects is i�possible 

and. the oatients question e d had for t\J.e most pqrt been wearing 

their.l�nses somewhere between six and twelve months. Most 

wore their lenses more than ten hours per day and there was a 

significAnt number who wore tYieir lenses nrimarily for cosmetic 

purposes or for sports and were perfectly satisfied with short 

wearing periods and did not desire to increase their wearing 

time, 

The average price for hydrophilic lenses paid by these 

patients was around $265 ( this was the suggested price of prac

titioner A from which the larger sample was taken ) . Seventy 

percent decided that this price was too high and some remarked 

thi.:it the price see med all out of proportion when considered 

in the light of apparently low material costs and what se e me d  

to them a rather quick and simple fitting procedure from the 

optometrist. 
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Mos t of the patients f ormerl y wore glas ses and about 37% 

previously wore conventional contact l ens es many of whom were 

uns ucces s ful in their own estimation. In f act only 1.1% actu

ally pref erred "hard" len ses where 84% were in f avor of tl-ie hy

drophi lic lenses. Only 4. 7% preferred gla.sses and 8 . 1.% pre

ferred wear ing nothing. One must remember, however, that ·'3.f ter 

paying 1265 most peopl e are not going to turn around right away 

and admit that their ·�30 glas s es were better. Als o it is ap

paren t that s ome peonle probi;i.bly answered "nothing" meaning 

they would rather be an em'Tietrope instead of the intended mean

ing t hat they would rather s tumble around in myo nia tYian weBr 

any s ort of correction whatsoever. Even with the figures 

thus tempered it remains cl ear th9.t tYie 'hydrophilic lens was 

an overwhelming favorite over conventional contact lenses, 

gl as s es ,  or ametropia. 

Most of the patients ques tioned first heard of the hydro

philic lenses through advertising with Time 1fa.gazine taking 

top honors f ol lowed by television coverage, So it seems that 

the m�jor manuf acturers have was ted no time in getting their 

products known not only to the practitioners but :3.lso to the 

general publi.c. 

The crit er ia for a "s ucces sf ul11 wearer in this study are; 

1) a positliTe attitude towards the lens es , 2) no major comp

laints of blur , pain, or discomfort, J) a wearing s chedul e  of 

t.en hours per day or more with the exception of those who 
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stated that they only desired brief wearing schedules. 

The cleaning and sterilization of hydrouhilic lenses is 

a problem that has stirred much controversy. Phares3 suggests 

that "cleaning soft lenses is a bigger and mo:re difficult pro

blem than was heretofore reali7ed." He goes on to demonstrate 

that in the two major lenses on the market (which are essentially 

the same material) there are no pores large enough to allow 

penetration by bacteria. However, he states "the porosity of 

lenses can indirectly increase the ch8.Ylces of microbiological 

contamination. Various components of the tears might be ab

sorbed into the lens through the nores and then serve as a 

reservoir of nutrient materials which could be utili�ed by 

surface bacteria." 

Over 75% of the patients renorted that they followed the 

cleaning and sterilization as recommended by the manufacturer 

to the letter 100% of the time. 

The 100% care category a c counted for 80,6% of the success

ful wearers and 66.7% of the unsuccessful wearers. In contrast 

the 75% category was responsible for only 17.7% of the suc

cessful wearers and � larger 24% of the failures, thus clearly 

showing the role played by urooer cleaning and sterilization 

procedures, The fact that 7% reported see�ing medical attention 

as a result of wearing hydrophilic lenses does not indicate 

any major hazard, however, the figure is a little higher than 

one would like to see. 
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The most frequent complaint of 18.5% of the patients who 

reported foreign rn,g_terial getting under the lens vras th9t while 

cleaning and rinsing the lenses with saline it was nearly im-

possible to get that 113.st little bit of lint clear of the lens. 

Whe� as�ed of blurring oroblems 28% said they did not ex-

perience any, about one fourth rrientioned blur 8fter many hours 

of wear and also comnlained of dehydration. About 10� of the 

population experienced blur during near wo:rk and while reading. 

One f orth of the group stated that they never exnerienced 

any· pain or discomfort while about 22% coronhl.ined of discom-

fort in the wind and dust, particularly the wind. This is a 

departure from conventional lenses which are usually the most 

comfort::i.ble in the wind. 

This problem is most 1Jrobaoly due to the f.gct th8.t both 

lens and cornea have the ability to draw in water, a property 

that Dr. Irving Fatt describes as "imbibation pressure". The 

dehydration of the lens by the wind causes an unequal gradient 

at the lens-corneal interface and a net movement of water out 

of the cornea and into the lens.1 

There did not seem to be any difficulty with distortion 

or if there was it might have fallen into the "blur" category. 

22% of the sample reoorted the lenses coming loose but in most 

cases this meant coming off center rather t�an conpletely loose 

from the eye whi c h is sometimes a problem with conventional 

lenses . 
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Tearing of the lens material seemed to be a consistant 

problem and this combined with power changes were resnonsible 

for JB.4% of the patients requiring new lenses in a period of 

less than a y ear . 

The most surprising factor of all to this investigator 

is the unabashed enthusiasm for the new type of lens es on the 

part of the pa tients , Nine out of ten would recommend hydro

philic contact lenses to their friends and furthermore when 

as1\:ed how· much longer they intfmded to wear their new lenses 

96.5% of the patients gushed "forever!" 



-

19 

REFERENCES 

lo .Fatt, Irving PhD., "Some Effects of the Gel Cont.g_ct 
Lens on Corneal Physiology" Journal of the American 
Optometric Association, V. 43, Noa 3, March 1972. 

2. Knoll, Henery A. and Clements, Dean L. "The Hydro
philic Contact Lenss A Clinical Study" Journal of 
the American Optmetric Association, March 1972, 

)o Phares, Russell E. PhD,, "Sof t  Lens Care", Journal 
of the American Optometr-ic Association, V. 43, No. J, 
March 1972. 



APP.ENDIX A 



Dear soft lens wearer; 
We are doing a study of the pratical results in fitting the hydrophilic soft contact 

lenses here at the Pacific Univarslty, College of Optometry. Information of this nature 

will be beneficial to both the pratitloner and the patient and we have come to you for 

your pratlcal experience in the day to day handling of these lenses. The information you 

provide will aid in research and improvement on the soft lenses. Please fill in the 

following questions and mall this form back to us in the envelope provided as soon as 

possible. 

1. Sex 11. When, if ever do you experience a 
blur? (check as many as apply). 

Age 
Occupation 

( ) never, ( ) near work, 
2. 

3. 

How long have you 
your soft lenses? 
( ) 1-3 months, 
( ) 3-6 months, 

been wearing 

( ) 6-12 months, 
( ) over 1 year. 

How many hours each day do you 
wear them on the average? 
( ) 0-4 hours, ( ) 10-15 hrs., 
( ) 4 .. 10 hours, ( ) 15 & up. 

4. Do you think the price was too high? 
( ) Yes, ( ) No, 

5. What did you wear before your 
soft lenses? 
( ) hard lenses, ( ) nothing. 
( ) glasses, 

6. Which do you like best? 

'· 

s. 

( ) soft lenses, ( ) glasses, 
( ) hard contacts, ( ) nothing. 

Where did you hear 
soft lens? 

about the 

( . ) advertising, 
( ) a friend, 

( ) vour doctor, 
(·· )\other • 

To what degreo do you 
lens care and wearing 
( ) 100'7. of the time, 
( )' 753, 

follow the 
program? 

( ) 507., 
( ) 103. 

Has lt been necessary to receive 
medical attention as a result of 
wearlng your soft lenses? 
( ) yes, ( ) no. 
lf yes what for ·--������-· 

lo. Arc you ever bothered by foreign 
. ·material getting under the lenses? 

( ) yes, ( ) no. 

( ) while reading, ( ) looking at far, 

12. 

( ) while driving, ( ) indoors, 
( )iduring 1st. hr. , ( ) outdoors, 
( ) after many hrs., 
( ) looking far to near, 
( ) looking near to far, 
( ) other ��------------�----�-

When, if ever� do you experience 
discomfort or pain? (check as many 
as apply). 
( ) never, ( ) outdoors, 
( ) daytime, ( ) when reading, 
( ) nlghtime, ( ) when in dust 
( ) indoors, and wind, 
( ) other 

130 With your soft lenses do straight 
lines ever appear bent or curvy? 
( ) all the time, 

140 

150 

( ) never, 
( ) I've gotten used to lte 

Have your soft lenses over come 
loose accidently? 
( ) yes, ( ) no. 

Have you ever had to replace your 
soft lenses? 
( ) yes, ( ) no o 
if yes what for • �--�--�------� 

16. Would you recommend soft lenses 
to your friends? 
( ) yes9 ( ) no. 

17. How much longer do you plan to 
wear your soft lenses? 

• 

Please write any additional connnents or criticisms regarding soft contact lenses that 
you think we ought to knowc 

----------------------------------------------�--------------------------------� · 

Thank you for your cooperation. 
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