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Abstract

Twenty subjects took part in a single-masked. randomised. cross-over
study to investigate the fitting characteristic and comfort encountered
after disinfecting ionic disposable contact lenses with a two-step hydro-
gen peroxide (ll ,(),) disinfection system, whilst using both overnight
disinfection and overnight neutralisation. Lenses inserted after 20 min-
utes neutralisation resulted in a statiscallv significant reduction in coin-
fort on insertion coinpard with overnight neutralisation (p=().()()()§). Af-
ter ltl minutes there was no difference in comfort between the two
groups. There was a wide scatter in the comfort scores for the Z0 minute
neutralisation droup. indicating significant inter-subject variation. with
‘t)“.. (:.Z()“t~) ofsubjects grading comfort as “ /' it) or better.Lenses neutra-
lised for .20 minutes were generally immobile on insertion. requiring
almost I0 minutes to cointnence movement. After 60 minutes there was
no difference in movement between the two neutralisation systems. The
stud)" indicates that if Hit): is to be used to disinfect group l\' lenses
then a small percentage of subjects may complain oflens discomfort oninsertion if the lenses are only neutralised for 20 minutes. The results
also show that such lenses show an acceptable clinical fit within (>0minutes of insertion. whichever neutralisation method is utilised.
KeyWords; Hydrogen peroxide. desinfection. neutralisation. Acuvue.disposable contact lens.
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Introduction could be expected to affect the t of such lenses
following disinfection and subsequent
neutralisation. The purpose of this study was to

As soon as 3 eoutaet ieus is Piaeed on the eYe it examine the in-vivo parameter changes associated
becomes Contaminated with 3 biolm Consisting with differing disinfection and neutralisationof both tear contaminants and bacteria. On re- “mesh The hydrogcn peroxide System Choscn was
moval, contact lenses must be both cleaned and Ancrgan “Oxyscph which has the most rapid
<ii5i"f¢°"?‘i_ in order to midimis? the risk Pf infco neutralisation phase of all currently available per-tive conditions such as microbial keratitis. In an oxide Sysmms in mt: UK
attempt to reduce the complications and incove-
nience associated with soft contact lenses, increas- .. -. .. _.
ing numbers of practitioners are using planned Matgfials and Mgthgds
replacement and disposable lenses. Where used — -~~d .1 . . ._

Z313 ¢;‘!.l"§f;§$S‘1Z$FnZ‘$§€§§§Zii§§“;i§if,i?$Z TWY myopic whims wok Pa" -H "1 WY-
' . all of whom wore Acuvue disposable lenses on a

s stems such as <<O tifree» and <<ReNu» are used
fgr the routine nfaintenance of daily wear daiéy-“FE; btsis Eplviagcl» andhisofmb»
disposables. These products are corruntly not avail- gzallfcsfenfzélzlesjfin a:ilndcf.[:?[?t.a:nt ls" no‘;
able in the UK due to licensing complications, Y _ I g M CL If ' _0_nC 0which has led to mcmioncrs 1_ec0mm€nd_ the subjects had used hydrogen peroxide disinfec-

Y . . \ .

ing the use of one-step clhlorine release systems. A non Sysmms Wlth group Iv matcals or hydrogen
number of recent publications have questioned the P°_‘°’“d° based Solunons for a penfod of (ms _Y°‘"
use ofCmO11n6 Systems’ questioning thCi1, efficacy‘ prior to the study. The subjects details are outlined

inparticulary in the presence of residual cleaner or
organic material. These publications, in combina-
tion with two papers describing cases of corneal ,_;,.31_ _L.@=-;";;;;=;>'_,-

ulceration in subjects using daily-wear disposable ‘ M|N MAX
lenses with a chlorine-system as the method of
disinfection, has resulted in practitioners consid- AGE 2970 7'66 I950 4500

. . . . . MEAN R BVP -2.78 0.9] ~I .25 4.50ering alternatives to chlorine for the desinfection MEAN L BVP _2_76 0.89 _] 25 450
of disposable lenses. One of the most effective MONTHS OF
methods of disinfecting soft contact lenses is via ACUVUE WEAR |9_ I O 8_64 3 3|
the use of disinfectants based on 3% hydrogen R Hofjz K (mm; 7_8| O_29 7_3Q 310
peroxide. Although the causative factors of ocular R \/er; |< (mmj 7_75 032 7, | 0 310
infections in contact lens wearers are not clearly L Horiz K (mm) 7.82 ' 6.31 7.20 8.25
understood, they have been closely linked to ex- L Vert K (mm) 7.72 0.3] 7. I 0 8.10
posure to contaminated lenses, lens cases and so-
lutions. Using this assumption, the efficient kill- The subieets were issued with Aiieigu
rate ofperoxide-based systems should provide sub- <‘OXYsePt**- This utilises 3% hYdl'0geu Peroxide ‘is
jects with a potencially larger margin of error and 3 disinfeeting agent» Whieh is subseque"tiY "eu'
increased safety in cases of poor compliance, tralised by a unit-dose catalase neutraliser before
which has been variously estimated as being be- lens insertion takes place. The subjects were in-
tween 40% and 74% of all contact lens subjects. structed to rub the lens for 5 seconds following
However, the use of peroxide-based systems with lens removal with a small amount of the disinfect-
soft lenses, particularly Group IV materials, has ing agent (<<Oxisept 1») and then carry out one of
been noted to result in parameter changes, which the following two regimens:
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A). 'l'he lettses were placed in -tthtysept I» values and inferior and temporal deeentrations
o\'et'lngltt (for a tttlttltttttttt ol' (x ltottrs) and then
neutrallsed with ttxysept .2» ltt the morning for

negative values.

e.\;;n'tl_v .20 tnlnntes. "‘**4i
ll). '|'he lenses were plaeed in tttlxysept l» for

Data Analysis

exaetlv it) minutes and tlten nentra|ls"ed witlt Summary statistics were calculated for all vari-
..< txysept .2» overnigt (tor a tninlnnttn oft» hottrs). ahles. liyes were not considered to be independent

for comfort ratings and so the mean value of the
|i.tt-It sttltjeel attended l'ot'l\vo\'lsits, otte wltllst two eyes were calculated. The Comfort scores.

t|_\i|\)_; o\'et‘ttigltt perttxltlt‘ dis"inl'eetion and onee being interval measurements, were considered to
whilst usittg overnlgt neutralis"ation. 'l'he he non-nortnal data. All other data was tested for
_t|\|mi|tt||\e||_~. were ot'gatti.s'ed sueh that the solu- normality of distribution. Wileoxon signed rank
lint! reginten being used by tltesuhleet at the tinte test was ttsed to compare sets of nonparametric
tll the t-onsultation was ttttktto\\'tt to the observer data Students paired t-Test was used for normally
t.tktng the ttte.tsttretttettts. The appointtnents were distributed data. Percentages are given with their
ot');.ttti.-etl sneh that the nnmhers" of suhieets us- ‘)5“t- Confidence intervals.
ing eaeh srstettt .tt their l'lrs't appointment was
equal .tttd tandontised. I-iaeh snhieet hegan \\'ear- A ttp» value of< 0.05 was taken as being statisti-
lttt.1.t ne\\ pair ot .-\en\'ne lenses on the day before
.tttendtn_t; tor e.teh ot‘ the two appointments. le the
lens was t.tl\en from the hllster paek the pt'e\'lous
d.t\, inserted itt the snhieets‘ e_\'e and then disisn-
teeted with Oxysept that evening. On the morn-
ing ol' the .t|\pointtnent the suhieets attended the
|\t".tetiee not \\‘e.tt"itu.1 lenses. t) tnintttes before

eally significant.

Results

Comfort

their allotted appointtnent tittte. ‘l'hose suhieets '|'|“- mt-an Cumfm-; ,~q,“-Sm-¢gi\~¢n in(gu1-c 1)
\\ ho lt.td been assigned to o\'et"ttight pemxide were
tlten tttstrtteted to nentr.tlise their lenses for es»

and (lablel).

.tetl\ ltl tninntes: The suhieets then inserted their -H“. nullts Show mm mt“. is 3 mam mducon
l*‘"~“‘~‘ \\\'"l\*‘_\" -\l\)‘_~\"-tllllt‘ l'll\~\‘\"Rl lllld "‘\‘\"'\l\‘\l in comfort on initial insertion with lenses neutra-
the letts uvtnlort. .~\tter an intet'\".tl oi one tninute li,-ca fur only 30 mimm-$_ The diff‘-R-ncc bct“-an
tto allow the lenses to settle) the lens tit was as-
sessed .tttd reeorded. This was then repeated at FIGURE 1

ttttet'\“.tls of ltl. .'tl. 50 and tvtl ntinutes. tTotnt'ort 10 MEAN COMFORT SCORES
was tttztded by the suhieets on a ltl point seale.
\\'het\- ttl» t\~|\t\~settted t~tttt\\"earahle» attd tltl» an
t\ttt.tl\ilit\' to teel the lens». l’rituar_\' gaze tttovetnettt
\\".ts t\~e\\t\led utilistn_u .tn e_\"e-piece _t:r.ttieule. Lens
ttgltltte.\\' \\".ts ".tss"ess‘ed l\_\" using .1 \"ertie;tl pusltup
test. \\"het\- ltttl‘\- represented no movetnent and
tl‘\- t*ept\‘settted .t letts \\'hieh deeentred otT the

9 __
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. . . lmrne.t wttltottt ltd tension. lens eentration \\'-as 5 0 1° go 3° 4° 5° m 7°
t\*\\>t\led in tntn \'i.t a tgrid sjrstetn». whete supe TIME tumst
riot" and nastl positions were teutrded as ptxsitive I °'"\@" °$"FE¢"°N I °"°*""5°“W-$*"°"
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1; 1. ‘

IMIN 6.80 1 2.29 8.75 1 0.89 P = 0.0005 10 MIN
I0 MIN 9.00 1 I.I4 9.45163
20 MIN 9.33 1 0.98 9.90 1 0.20
30 MIN 9.50 1 0.76 9.88 1 0.22

1'91:

= 0_05 20 MIN 00210.19 00410.10 00610.23 0.001034
O 004 30 MIN 00310.13 00110.12 00410.33 0.061033' " so MIN 00910.15 0.121010 0.091029 00910.30

i'1~-11: ‘

I1 .-

I MIN 00310.08 0.0310. I0
0.0310. I O 0.0610. I 5

0.021036 0.0081036
01210.23 0.! l1O.30

= 0.04
60 MIN 9.53 1 0.75 9.95 1 0.22 = 0.0I

"U

zhe two neutralisation systems rapidly diminishes. Y 01/E11N1€E|-IT  ON
Ill/hilst the difference continues to be statistically “l"M’l;;’l ‘ ‘(T66l_O'_24“ GT4+016“ 0_04l_O_Z7 O_O6l_0_3l

ilgI1lC3I‘l[ throughout the hour s wearing time, it 10 MIN 0.151-0.20 0.1 110.24 0.021030 0.061036
s unlikely that this difference is clinically signi- gg 3%:-5: $11123-$2) 8-310:3-3; 8-$33-gg

. . . . . . . . . 1 . . 6 ..ant, with a maximun difference in comfort score 60 MW 0_00l_O_32 o_ m_o_36 0_o2l_o>3l 0031035
tfter the rst 10 minutes of only half a grade. The
reduced comfort would appear to be signicantly
;ub|'ect dependent, with a greater standard devia-
liOI1 found after overnight peroxide disinfection.

Vertical Movement

Initial paired t-Testing indicated no difference
kvcmy pm-Cent (+- 20%) of Subjects using 20 mi' in movemenet between R and L eyes and so analy-
JUIS neutralisation had a comfort score of >- 7 on sis of mean vertical movement was undertaken.
.rutial insertion, whilst 20% (+- 18%) of patients The results are presented in (Figure 2) and (Table
13d Comfon Scores of <'4- 5). There was a signicant difference in lens move-

ment on initial insertion with either system. It took
Vertical Centration approximately 10 minutes for a lens to show any

movement if only neutralised for 20 mins. After
These results are presented ln( Table 3) The 60 minutes there was no signicant difference in

lCl'l$€S tended to centre slightly superiorly (approxi-
mately 0.05 mm), but all lenses provided full cor-
meal coverage at all times. There was no statisti-
cally signicant difference found with either sys-

movement.

Percentage Tightness

1 , b t ch e e, over the eriod of the _ ' _ , _cm or C ween ca Y P time was taken The results are given in (Figure 3)
trial‘ and (Table 6). These results. support those fotmd

with lens movement.
Horizontal Centration

As with movement mean data for each point in

The results are given in (Table 4). The lenses Discussion
tended to centre very well. The left lens had a ten-
dency to sit more nasany at thc end of the wearing The standard deviations of the comfort scores
period in those lenses neutralised for only 20 mins indicate that certain subjects are likely to experi-
[P=0"01)' However’ with 3 difference of appron ence marked discomfort after inserting lenses
mately 0.12 mm after 60 minutes ofwear, this find-
. . . . . . which have been neutralised for only 20 minutes,
mg ls not thought to be Chmcany Slgmcam but these differences become clinically insignifi-
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FIGURE 2
MEAN VERTICAL MOVEMENT

mm

°'4 bvs»i~|&ai=|+§¥_ z5vs|éiui;<':;ra%§:i?§-:-

I MIN 99.0012.00 68.001! 5.00
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I0 MIN 970013.00 73.001800
20 MIN 870017.00 69.0018.00
30 MIN 76.001I0.00 680014.00
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= 0 0000
= 0.0000
= 0.0000
= 0.0013

60 MIN 69.001600 670013.00 P = NS

cant after 10 minutes. The reason for this discom-
fort is unlikely to be due to residual peroxide re-
maining attached to the lenses. Gyulai et al have
shown that the catalase neutralisation system em-
ployed in the <<Oxysept» system is the most effec-
tive ofall the forms ofneutralisation currently avail-O/N HTN UTRAIJSATION . .I °'"'°'“T °'s'"FE°T'°" I IG E able, resulting in the carry-over of <1 ppm hydro-

. .. _. . . gen peroxide after 10 minutes neutralisation. It.-
has been estimated that ocular tissues are able to

f withstand between 100ppm and approximately
OVERNIGHT “ ‘ “W”I 250ppm, with no adverse effects on corneal

TIME PEROXIDE NEUTRAUSATION TEST i funtion. Of potentially greater significance is the
I MIN 0.00410.0I O.2710.ZI
IO MIN 0.0I10.0Z 0.2I10.I4
20 MIN 0.I I10. I0 0.301018
30 MIN 02010.12 0.2710. I3
60 MIN 0.2910. I4 03110.09 P = NS

"U'U‘U'U

= 0-0000 pH of the final solution, which has been postu-
= Q0000 lated in several studies to bee the cause of the likely
= O-0005 discomfort following insertion of soft lenses after
= Q0077 hydrogen peroxide disinfection. Human tear pH

is a highly individualized function, showing both
FIGURE 3 inter- and intra-subject variability, but with an av-

erage value of 7.45. The objective of the neutral-MEAN /° TIGHTNE55 ization phase is to both eliminate all traces of hy-
100

HTNESS

Q(D
UlO

%TG

TIME (MINS)

drogen peroxide and to return the contact lenses
95 and soaking solution to the physiological pH of

7.45, although the threshold pH for ocular
awarencess has been found to be between 6.6 to
7.8 pH units. Harris et al measured the pH

B0 <<Oxysept 1» to be approximately 5.5, with a final75 pH after neutralisation of approximately 6.9. This70 pH will be on the slightly acidic side for some sub
jects, and could explain why certain subjects ex-1 perience discomfort upon initial insertion with5° lenses neutralised with such two-step peroxide so0 10 20 30 40 50 5° 7° lutions. IfpH is involved in producing discomfort,
then advising subjects who experience discom-I 0/mam’ n|s|N|=E¢T|oN I o/mam usurmms/mow fort to utilise copious buffereed saline rinsing may
alleviate the problem. However, further work is
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necessary to determine whether pH is the caus- contract, resulting in a decrease of the physical
ative factor, particularly with reference to localised volume of the material.
differences in pH at the lens surface and within
31¢ 1'-3115 matrix aft" difftlt P¢l'i0d5 Of These findings have been verified in-vitro.
neutralisation, in lenses of varying chemical con1- McKenney found Group IV materials experienced
Position, Wat“ C0t1t¢t1t and W11t¢f binding P1‘0p- a 1-2mm reduction in diameter and 0.5-0.5mm
erties. The large intersubject difference found in steepending in base curve afteran extended soak-
this study has also been reported in other stud- ing in hydrogen peroxide, which took approxi-
i¢$l indialtig that I65" film differcnc“ "WY b6 T1 mately 60 minutes to recover to initial values, a
causative factor. This also requires further investi- similarresult to that found by Janoff. Harris et al
8ti0I1- T116 i¢I1$ m0V¢tI1¢t f65ll1tS iI1diC3t6 that indicatedadramatic differencein dehydration anti
1¢f15¢$ di$it1fCt¢d 0V6fI1igl1t t00k approximately end-point water content of Acuvue lenses when
40 ITliI1Ul¢5 I0 IYl0V6 35 I11llCi1 115 ti105€Wi1iCi1 llI1- overnight neutralisation was compared with over-
d¢FW@nt °V¢mi8i1t I1¢l1t1'3ii-53ti0I1, With the final night peroxide. They measured a 19% dehydration
fl‘l0V¢m€f1t found being C0l"l5i5t€I1t With that f0UI1d following six-hours of pereoxide, compared with
in 5iI11i1fStU(ii¢S With GFOUP IV diSp0S£lble 1611565. a 2% increase in water content if soaked for only
Whilst the itlitii diff€I'€C¢ in IT10V6m€Ht i5 mfkii 20 minutes. After neutralisation the end-point de-
between the two systems, the short period over hydrations were 6% and 5% for <<overnight perox-
WhiCh tilt? diff€1'¢I‘lC6 i5 f0UHd W0llid intuitively ide» and “overnight neutralisation» respectively, a
seem unlikely to have any clinical significance. statistically significant difference. Such results

could be expected to reproduce differences in lens
The likely reason for the differences in lens tight- movement when the lenses were inserted into the

ness is that of dehydration of the lens material fol- eye. Such differences have been observed by
lowing hydrogen peroxide desinfection. Disinfec- McKenny, who noted that Group lV lenses
tion of hydrogel lenses for long periods in hydro- neutralised for only short periods were immobile
gen peroxide solutions has been shown to result on lens insertion for a period of 40-60 minutes, a
in a marked steepening of the base-curve and de- finding corroborated by otir study. The <<edgee-flt|t-
crease in diameter, both ofwhich will tighten the ing» of lenses alluded to by McKenney was also
lens fit, due to a reduction in water content. Sev- noted by all the subjects in this study following
eral studies have indicated that hydrogel lenses, overnight peroxide soaking, although no <<fluting»
particularly Group IV materials, are prone to both was seen in those lenses neutralised for longer
dehydration and parameter changes, especially periods. The final question toconsider is whether
when disinfected with hydrogeen peroxide-based subjects be encouraged to utilise overnight per-
solutions. McCarey and Wilson found that Group oxide or overnight neutralisation with Group IV
IV materials experienced >20% reduction in wa- lenses. Penley et al suggest that a minimal soaking
ter content when the pH of the surrounding me- time of 45 minutes is necessary to guarantee elimi-
dium was reduced from 7.40 to 5.00. The reason nation of certain species of fungi. Long soaking
for this is that when the pH is lowered the sodium times are similarly necessary to eliminate Acan-
salt of the carboxylate group (the carboxylate an- thamoeba. Subject compliance with a 45 minute
ion) is converted to the much less dissociated car- soaking procedure followed by overnight
boxyl group, altering the water structuring and neutralisation is likely to be low, with subjects
electrostatic forces present within the gel. This possibly tempted to <<cut corners» and disinfect for
reduces the repulsive electrostatic charges and the significantly less time before neutralisation. In
number ofwater binding sites within the polymer view of these factors, overnight peroxide is the
network and causes the molecular structure to preferred form of disinfection.
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Conclusions subjects should be advised to ‘either neutralise for
,,,_, _ ______ , ._,_ .' a longer period 1l'l the morning, SWl[Ch to over-

night neutralisation or switch to a different care
1" Vicw Qt I116 i"Cl'¢‘15@d ¢ff1C3CY and 5lmP1lC1tY regimen. In subjects who neutralise for only a short

associated with the use of overnight disinfection llmel no lens movement fol. at least lo minutes
with peroxide-based system, it is recommended sl-lonlcl be expected‘ wnn normal lens movement
that subjects who use such systems to desinfect resnmlng after 4050 minutes
group IV disposable lenses should disinfect their
lenses in this way. with a minimum neutralisation The time dependent Cflecn of Hydrogen parole
“me of 2050 mimltcs in thc morning‘ ide neutralisation on the tting characteristics of

Group IV disposable contact Lenses.
Used this way. approximately 20% of sublects

may experience stinging on lens insertion. Such


