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MEASURED AND LABORATORY-STATED PARAMETERS OF THE GELFLEX MT 

Abstract 

Twe~ty new Gelflex MT ~ydrophilic lenses were r andomly s elect­

ed from an optomet;r~r clinic for measurement of base curve radius 

and center thickness. Approximately 80% of the base curve spec­
o.~ 

ifications fell within acceptable limits,±2mmo 100% of the center • 
thickness specifications were within s ueeested tolerence, ±.02mm. 
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INTRODUCTION 

Most private pr~ctitioners are VAry limited in rthe3r ab-

ility to measure hydrophilic contact lens parameters. This is 

mainly due to inadequate instrumentation, Two important para-

meters which are often neglected a r e bAse curve radius anrt 

center thickness. 

The exact center thickness is extremely i~por.tant in that 

recent research has indicated the relationship between soft 

contact lens thickness and the amount of oxygen transmission, 

especially in the thinner lenses. 1 

Increased center thickness affects lens performance by makine; 

the lens less flexible. 2 The decrease in flexibility acts to 

"tighten" the lens. With standard thickness lenses such as 

Aquaflex, Hydron, AOSoft, and AL-47, the oxygen which the cornea 

needs i~ provided through l ens pumping.3 Any excess 

cente~ thickness may cause poorer lens performance, tie;ht 
...... ~:j 

symptoms, and more corneal swelli~g. ... ><·· . ... ;• 

.. 
' 

Base curve radius is one of the most important parameters 

of a hydrophilic conxact lens but one of the most difficult to 

measure, A study by Schoessler and Barr ( not yet published ) 

indicated that the quality control of base curve radius of most 

soft lens manufacture!!s leaves much to be· desired. 'rhe study 

indicated that the base curve radius is controlled very well for 

the Soflens and for the AL-47 lens, but not so well for the other 

lenses in the study (Hydrocurve II, AOsoft, Aquaflex, Hydron). 
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The a·elflex MT was used i. n this sturiy beca~se of its critical 

thickness (,06) and also becauc;e it wa~ ; rela tively new. A cpmlity 

control study had not yet been repor ted. 

METHODS 
...... ' .:. 

•' t .. 

Center 11 hi.ckne~• ~ • 

The procedure used in this study was described by Para~ore 

and Wechsler. 1 It is a simple technique which uses a standard 

radiuscope, An aluminum cylinder, which has been abraded over 

half the flat surface is pJaced ovPr the lens holder. This set 11p 

allows easy measurement of the c~nter thickness, A blotted lens 

is positioned so that the ra~cope mires fall half on the shinq. 

( 

~~·1: ... ,; . 

·' 

'Jit:"'· 
·•·'' ~
tl~ 

side and half on the dull side, The instrument is then zeroed 
• ~-~~1 ·V1 Hi'''ilj l!h :.,,,:;;; . 

·' n •f'-'~~ ~~·:·~~~;~r ~f'·d • ~~~ ·i·'i· ~:~- .J 

using the ·shiny side, The radiuscope is re-focused on the con-

cave surface of the lens usin,::; the dull side. This measurement 

indicates the apparent center thickness, The actual center thick­

ness is determined by multiplying the apparent center thickpess ~;1 -~~ 
' ) .. ,:• • • • "'1-.• .,J ,,,~, 

by the 1.ndex of refraction of the lens ( 1,43 for hydrophilic ·~-'n£t: ··~{~;·;~ 

lenses). Data of the reliability and repeatability of this meth-

od used is listed in table 2. 

Base Curve Radius 
~ 

The base curve radius is one of the most difficult to mea-

sure accurately. SeYeral methods have been reported. Tab1e 1, 

taken fr.om Barr and Lowther4 summarize some of these methods, 
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Many of these methods are so inaccurate as to be useless, or 

:aquire equipment that is not easily available, or are too time­

consuming to be practical clinically.4 

Two methods for measuring base curve radius were compared in 

this study, The first was using the commercially available soft 

lens analyzer. The soft lens anal yzer involves corr.paring the fit 

of soft lenses wit~ a series of t empla tes of known radiuso The 

c cmparison is made while the J ens i s in saline, by use of a pro-

jection technique, The reliability of this method is listed in 

table 2, 

The second method involved 1me of the conventional radiuscope. 

A FTVIMA contact lens with a ce!!tral f~'ne~tration of:.'5mm, basP curve 

radius of B.Omm, and a diameter of 12.5mm was mounted on a plastic 

cylinder 10mmx25mm which also had a fenestration of 5mm. The 

cylinder was then placed in a square, plastic, transparent c11be 

.~5mmx25mm. (See fi..c;. 1) The cha!Tlber wrts then filled with saline 

sulution and the lens placed concave surface up resting on the 

PMMA lens. Because the lens would have a saline interface when ·· ... 

being measured a conversion factor would have to be used, To 

determine this factor 25 PMMA lenses of known base curve radius 

w~ 'd me asured with the above method. ThA conversion factor was 

fl. md to be 1. 336 which correspond f:-~ ~±-;' to the index of 

refraction of the sal i_ne qoluti on. 

To fiBke the measurement the setup describert in Fig, 1 was 

m~.nted on the lens holder post of the radiuscope. With this 

setup 5 images are found as illustrated in Fig. 2, Since minus 

lende s were the only ones used i n this study the 2nd and 4th images 

J 
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sure the base curve are fajnt aYld are mo"'f' easily located using 

the aperture reducer found on the AO rr1diuscope which is used to 

more accurately focus the mires. The reliability and repeatability 

of this method is shown in table 2, 

CONDITIONS OF THE STUDY 

Twenty new Gelflex MT lenses received by the contact lens 

clinic of Ferris State College were rarldomly selected for the 

study. Each lens was coded so that the investigator inspecting 

the lens did not know which lens was bejng inspected. Three mea-

surements of each method were made on two separate occasions for 

a total of six measurements for each method, The. lenses were 

. 

i 

handled at all times with tweezers having soft plastic· tip covers, 
~r J 

The lenses had not been worn of remove from their via l s before 

their removal for this study. 

RESULTS ,-:.~ .... . r: ·~ .. ' "~J;~l..t.".t.'~·~_ ... ,··~. 
---, .,·~ :. ~,~ ·--~,~~·:~ -~:·· ~-:i~: .. ~··-·!;r;:.~ ~~~--f~·:·''" :",: 

' .. ,... ~.;..;.- , 
. . ·"· i.: ·. ~'i . .. · .. · _,,":~ 

~- ~~-' '1· ~ "..._, 
• , . _f' •• -.. ":·· ,..\ < .. ~ · - · ·. 1· .. 

~~ 14 ••·• 

~ ~t ., •• ='"-1' 
... \'•'; .~ ~ .J ~ .. :::. ': 

·· · Table 3 shows the suggested tolerences of parameters of 

,.. 

hydrophilic lenses (taken from an unpublished study by Schoessler 

and Bar-r) • The mean center thickness measured was o 067. The 

standard deviation was .007 and the range was ,014. 

Figure 4 shows the means of the base curve radius measured 

with the lens analyzer plotted against the laboratory specified 

base curve radius. The number of lenses measured, the equation 

· for the best-fit straight line (solid line), and the line indicat-

ing a perfect correEpondence between the measured and laboratory 
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specified radius are also shown (dotted line). Fieure 5 shows 

a similar graph using the radiuscope and Fieure 6 shows a plot 

of the correlation between both methods used for measuring base 

~ 

,J .. 

.,,-... 

curve. The correlation coeficients are also listed on each graph. ·.}!.: 

Table 4 gives the percentqge of l~nses whose sp0cified base 

curves fell within different ran~e r of the measured vaJues. For 

example SO% of the lenses measured fell vii thin t. 2r~m of the radius 

specified by the manufacturer. 

ANALYSIS 

100% of the lenses measured for center thichness were within 

suggested tolerance which is quite remarkable when compared with 

~igures on center thickness from other studies. ~ Table 5 is taken 

from a study done by Barr and Lowther which s·hows that many lenses 

rneas11r·Jd were 0 1.J.t of range of suz.~estcd tolet0.nces. 

The base curve as measured by thelens analyzer show fairly · 

good correlation with 80% of the lenses fal+ing within suggest-

ed tolerance. Although the correlation of the radiuscope method 

was near that of t~e lens analyzer methort, the radiuscope meth­

od gave consistantly steeper readings than the lens analyzer 

method. Also the examiner noted that wh0n fT!easurine the lenses 

with the radiuscope method images .. were sometimes toric or badly 

distorted. While the lenses were beinr, measured thes~ findin~s 

were noted and upon repeated measurement it was found that the 

same lenses had toric of distorted mire images. This led us to 

believe that it v-ras the surface qu<1li ty of the l.ens responsible 
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for the poor image rather than the measurement technique. An in·-

teresting study might be to compare the 1maees in the radius cope 

method to the images seen in the lensometer when power is being 

measured to see if there is any correlation betweee poor images 

seen in both methods, 

When both methods were c:ompared to each other (Fig. ~), it 

was found that they did not correlate well. This may be because 

of the scatter produced by the lenses with the poor image quality. 

DISCUSSION 

The technique used to meaS\1re center thickness was found to 

be easy .to use and with good repeatability, It is an important 

parameter, especially with ultra thin l~nses, and should not be 

overJooked. 

The lens 8n8lyoz.er method of meaf'.udne base curve radius re-

quires some practice in technique but after a short time gives 

adequate repeatable results. The problem with ~his method is 

that many practi tionerfl consider the relatively high cos't of this 

inst ::- \!Pent an unnecessFlry lllxury. 

The r::tdiuscope method is adt.,quate W'dne s ome Jenses bn.t is 

not with other lenses which~parnntJy have po0r surface qua lity. 

Anothe r 0rawback is th..G Jareer diameter :=tnd thi.nner lenses tend to 

flex and give toric readin~s at times. Thicker lens es s~ch as 

the AOsoft seem to be easier to measure. Another pooblem is the 

dimness of the image due to the small difference of index of 

refr:=tction between the lens surface ~nd the saline. 
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Since most contact lens practitioners alre:=v'ly have a radiuscope 

this method WO'lld be ideal because of t.he lov.,r cost. But~ beca,~se 

of the reasons listed above, this ~9 tho rl needs morP study and mod-

ification before it can be used ~ith adequate confidence and 

reliability. 
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Table 1 ' 

Methods reported in the li terqturc for me8.;: nrmn~ the base curve of contact 
lenses-and the stated accuracies. 

Method Investigator 

1. Templates . 
2. W~t-cell Radiuscope 
3, Len$ radius device 

., I •, 

1 ~. Microsc ope with auto­
collimator:-

). Microme ter(sag depth) 

6. Sohnges Kontr Mess 
system(proj~ction) 

7. P,rojection ·' 
8, Zeiss ophtha)tjpmeter 
9. Javal-Shiotz type 

keratometers 

. 

Harris 1
2 Sohnges 

Sagan3 

Bisse114 

Dorman- · 
Brailsfogd5 
Koetting 

Loran? 
Holden8 ·· 
Chaston9 

'• 
l 

Stated A.ccuracy 

:o.30mm 
:o.10mm 
"less accurate 
than Ra diuscope" 

Not doc umenterl 

,;·accur::-l. tP. to 
0, O)mm" 

±0.05 to!0.10mm 

+o 1 Omm ;·. il:'' ·..;;~·., · .i 
- • .• •'ll .. ,,, f· ., 't··r'"t ~.... !0.02mm , ....... · ·-· J·· 
Not documented 

.. 
,. 

Environm9nt 

A.ir 
S~line 
Saline 

Saline or 
other fluid 
Saline 

Saline 

S'aline 
Saline 
Saline 

.- ·~ 
• ,· •• ~ oo"~·~, II 

J• ·, ,, tj!: ;; ·~ 
, .. 
·.~···\: 

I ' • •" ~1 lo~~ .... ~~~ •.,._, •, 

_, .!\;1-~ .. \: .. ; ,, ·' 
, I • 
.. '/' l. ( 
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Table 2 

To determi~e the reliability of the investigative test meth­
ods 5 Gelflex MT lenses were measured 3 times on each of 3 
days. The mean range and s tanda rcl deviation are bas ed on these 
9 measures. 

Laboratory Specification Mean Range SD 

Base Curve by 8.3 8.24 .1 • 05 
Lens Analyzor(mm) 8.6 8.67 .1 • 05 

8,0 7.78 .1 • oL~ 
8.6 8.88 . 2 • 08 
8.3 8.56 .2 .07 

Base Curve by 8.3 8 • .31 .19 .08 
Radiuscope(mm) 8.6 8.22 .16 .o6 

8.0 7.70 .19 • 07 
8.6 8.33 .19 0 07 
8.3 8.35 .21 0 08 

Center thickness(mm) • 06 .065 • 015 • ooe(._ . 
,06 • 070 .015 .007 

. :. "': ·; .. _\.,.•' . '~ ..... ~ -~ ··~ .. ,~.; :. .06 .. .070 .015 ,007 
I . 06 .b65 .015 .008· I 

. •: ~- :'4 ... ~ ,,. 

. 06 
.\ 

.065 .015 ' ,008 ' 

... 
' ' 

,; J -•• J;''t' 

,·.e. 

•' 
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Table 3 

SUGGESTED STANDARD WET TOLERANCES (mm) 

. 

Base Curve Radius* 

Overall Diameter 

Center Thickness 

Power 
.~J.~.... . .~. -·~ 

!o.zo 
!0.20 

:o.o2 
!o.zso 

. -~ 

All measurements should be repeated 
at least thre e time s . 

.. 
r .•• 1""·:-t .. · ·-~or.· " 

•. ~ 

... , 
'-;' .;.. .. 1 '~ ·'rt·...... ;·· ._ 

.. ..... :, •• _· l ... 
._., .... 

"tHt~ 

..-.. 
' 11:. .. \ ·~ . 

'.t 

* This toJ. e rFmc e rn~ly , ..... ry dependir1g 
upon the rna terj al, its el8.s tici ty. 
thickness and water content. 
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Percentage of Gelflex lenses found with­
in different ranges when measured with the 
soft lens analyzer and compared to spec­
ified laboratory tolerances. 
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TRh]e 5 

New hydrophilic contact lenses received in the optometry 
clinic at the Ohio State University were rarldomly selected for 
measurement. The sample consisted of 72 Bausch & Lomv Soflens 
contact lenses, 37 Milton Roy Naturvue lenses, and 22 Soft Lens 
Inc. Hydrocurve lenses. The percentage of each manufacturer's 
lenses whose specified dimensions fell within differen~ ranges of 
the measured dimensions are tabulated for base-curve radius of 
curvature, power, center thickness, and overall diRrneter. 

Soflens Naturvue Hydro curve 
Radius(mm) 

<0,07.5 37.5 18.9 9.1 
0.07.5-0.149 27.8 8.1 22.7 
o. 1.50-0.224 20.8 24.3 31.8 
0.22.5-0.299 6.9 0 31.8 
0,)00-0.374 4.2 8.1 9.1 
0 • 3 7 5 - 0 • 44 9 0 13.5 9.1 
0.450-0.524 1.4 0 4.5 
0.525-0.599 1.4 8.1 0 
~o. o6 0 18.9 4.5 

Power(D) 
<0,120 30.6 35.1 4.$.5 
0.120-0.249 34.7 32.4 31.8 
0.250-0.369 19.4 21.6 13.6 
0.370-0.499 8.3 10, R 4.5 
~o.soo 6.9 0 4.5 

Thickness ( mm) 
'-0,020 36.6 eo.6 45.5 
o. 020-0.039 53.5 19 .1.~ 18.?. 
0 • oJ~. 0- 0 • 0.5 9 9.9 0 18.?. 
0.060-0.079 0 I) 13.6 
~0.08 0 0 4.5 

Diameter(mrn) 
~0.20 85.9 51.4 59.1 
0.20-0.39 14.1 18.9 31.8 
0.40-0.59 0 16.2 9.1 

::::0.60 0 ' 13 , ~ 0 
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Setup fur Radiuscope 
method of measuring 
base curve 
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Images seen when 
measuring base 
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