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Bacterial colonization of rigid gas permeable and hydrogel
contact lenses by Staphylococcus aureus
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Staphylococcus aureus ATCC 6538 and a clinical isolate of S. aureus from a bacterial keratitis patient were examined

for their ability to adhere to etafilcon A, polymacon, silafocon, and pauflufocon A, B and C contact lenses. Both

isolates adhered more to the rigid gas permeable (RGP) materials than to the hydrogel lenses tested ( P <0.05). S.
aureus ATCC 6538 adhered to the etafilcon A material to a greater extent than did the clinical isolate ( P < 0.05).
There were no statistically significant differences in the recovery of staphylococci from unworn lens materials when

surface area, composition and ionicity were evaluated for either the hydrogel or RGP lenses tested against lenses

of a similar type. However, differences were observed when hydrogel lenses were evaluated against RGP lenses

(P < 0.05). These differences may be related to water content. Journal of Industrial Microbiology & Biotechnology (2000)
24, 113-115.
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Introduction have significant differences with respect to lens size, poly-
. . . . . mer composition, oxygen transmissibility, base curve and
Bacterial adhesion to medical devices is a source of concerl . content. Using the modified vortex device (MVD)

mogt]-% ??QESZ' cdc%”clﬁ: ;E?OT]??# ;{ynf) ; C%‘éiiro[%]thﬁ] ?ﬁ 5'3 : 11] protocol to evaluate adhesion, we were able to demon-
P P P y ; strate differences in the amount of bacterial adhesion

trial settings biofouling of drains and other fluid-carrying : :
pipes costs millions of dollars annually [7,8]. Contact Iensbfﬁtmfye?ongargﬁ;’:oggg?d lenses and RGP lenses in their

wear, which has become increasingly popular, is nof’
immune to the effects of biofouling by human proteins and
various types of bacteria [1,3-5]. Bacteria are thought taViaterials and methods
attach to a matrix such as a contact lens by interaction o
the outer lipoprotein layer with the lens. This attachment
is important because the lens may act as a reservoir or su
strate for the bacteria. The ability of the bacteria to attach t . ; .
the lens may depend on the type of lens material, immedia&vﬁ;go g[rjoe\’;/rr:)itorl\]/lIscijysbzflgngai‘:’]i'gbadtggsét gn@etfig:nig(r':'SB)
enyiror)mental conditions or the bacterium itself. S_hould a&esulti,ng in céll dénsities of 5.810P-1.0x 1(° cells per
ggl'gmeii'g'th?éebar'éagng:hggs fg‘gugxgatgee dﬁ:i\cl:tgrrrl]ae r£;;g:f(':miniliter (CFU ml3). One milliliter of this culture was

H L . “Hiluted in physiological saline for a final concentration of

ydrogel and rigid gas permeable (RGP) lenses differ i 8-2 4x 10° CEU ml

several ways. Hydrogel lenses are soft and pliable with~~ = '
varying amounts of water as part of their composition. RGP
lenses have a water content of zero, are more rigid an
generally smaller than hydrogel lenses. As a result, the lim,

\l/)v?tlharr]egl rgf greleﬁ)éevsz ar;ot covered with RGP wear as it | olymacon contact lenses, B.C. 8.7 (Bausch and Lomb,
ydrog ' d?ochester, NY, USA). These lens types have water contents

The most common physiological abnormality associate o 5 ; T
with contact lens wearers is the occurrence of corneal im‘il-Of 58% and 38%, respectively. The oxygen transmissibility

| . . easurements for the unworn hydrogel lenses were 27 for
trates. In comparison to RGP lenses, the risk of mﬂltrateé(;aﬁlcon A and 10 for polymacon.

is 1.6—2.3 times higher with daily-wear soft lenses and 2.3— The RGP lenses used were silafocon A (Pilkington

4.6 times higher with extended-wear soft lenses [2,12]. ;
: Barnes Hind, Sunnyvale, CA, USA) and pauflufocon A
BecauseS. aureuds the most common ocular pathogen, [BC 9.0); B (B.C. 6,5): and C (B.C. 9.0) (Paragon Vision

IDreparation of test microorganisms
. aureusATCC 6538 and arS. aureusclinical isolate
btained from a patient diagnosed with bacterial keratitis,

ontact lenses
he hydrogel contact lenses were etafilcon A, base curves
B.C.) 8.4 and 8.8, (Vistakon, Jacksonville, FL, USA) and

¥(\;e She?/\é?a?vsggtzdnéhﬁ %?gméIolfe?]'gssrer}fhsgrzgzé?egdlr;ﬁrs ciences, Mesa, AZ, USA). The oxygen transmissibility for
ydrog : e unworn pauflufocon A, B and C materials are 30, 60
and 92, respectively. The water content of RGP contact
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sition that also includes silicone acrylate. All contact lenses ~ Average Recovery (CFU/mm?)

used in this study were unworn. 5

The contact lenses were transferred aseptically into 50 nr4.s
conical centrifuge tubes (one lens per tube) and washe 4
three times in 10 ml of sterile PBS for 20 min per wash. ;5
This step removed the packing solution. Three lenses c ,

each type were examined in each test. 25

Bacterial adhesion evaluations using the Modified 2

Vortex Device

The Modified Vortex Device (MVD) was used in the evalu-
ation of the contact lens materials [11]. Briefly, the washec?®
contact lenses were placed in one milliliter of bacterial sus: o
pension at a concentration of about .00* CFU ml™.

The lenses were allowed to incubate with the bacteria witt
gentle agitation er 5 h. Following this |r_10L_Jbat|on p_e”Od' Figure 2 The effect of base curve on the adhesiorSofiureudo etafil-
the lenses were rinsed to remove bacteria in the fluid phasgn A and paufiufocon. Inoculum1.5% 10° CFU mi; n=3.

and vortexed for 3 min at about 564g. The supernatant

fluid was then plated using soybean casein digest agar

(TSA; Difco). Due to size discrepancies between the lens

types, the recovery (CFU m) for each lens type was con- C/€ct of base curve on bacterial adhesion
verted to standardized units (CFU rmin The results of experiments comparing the effect of base

curve on adhesion d8. aureusATCC 6538 to etafilcon A
and pauflufocon B lens materials are shown in Figure 2.

An analysis of variance test (ANOVA) was applied to Bacterial recovery was significantly higher statistically

C N from the pauflufocon B materials than from etafilcon A
0
evalyate the statistical significance of the results at the 95/&3 < 0.05). In contrast, there were no statistically signifi-
confidence levelK < 0.05).

cant differences in bacterial recovery observed when base
curves were compared for the given RGP or hydrogel lens
Results materials P > 005)

1
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Statistical analysis

Effect of lens composition on bacterial adhesion Effect of oxygen transmissibility on bacterial

The adhesion 06. aureusATCC 6538 and thes. aureus  adhesion

clinical isolate to etafilcon A, polymacon, and silafocon A The results of adhesion experiments conducted V@th
contact lenses is shown in Figure 1. Bacterial adhesion wagureusATCC 6538 to unworn etafilcon A, pauflufocon A,
greater for the RGP lens compared to the hydrogel leng and C contact lens materials are shown in Figure 3. Bac-
types @ < 0.05). There were no statistically significant dif- terial recovery from the three RGP lens types was signifi-
ferences in bacterial adhesion to the etafilcon A and polycantly higher statistically than from the hydrogel lens
macon lensesS. aureusATCC 6538 adhered to a greater (p < 0.05). However, there were no statistically significant

extent to etafilcon AR < 0.05), silafocon A B> 0.05), differences in adhesion when the RGP lens types were com-
and polymaconR > 0.05) lenses than dif. aureusrom  pared to each other.

a keratitis patient.
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Figure 1 Adhesion ofS. aureusATCC 6538 andS. aureus(clinical Figure 3 Adhesion of S. aureusto lens types with different oxygen
isolate) to etafilcon A, polymacon and silafocon A. transmissibilities. Inoculums 2.4x 10* CFU mF%; n=3.
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Discussion gators have shown that more bacteria will adhere to unworn 5

h h ides for th .. _contact lens materials than to worn lenses [9-11]. It is poss-
The parlamer:er.t at provides for the greatest varllatrl]on Mble that since RGP lens materials are smaller in diameter
bacterial ad eS|f0n0 IS Wﬁ‘_tler c?ntent. REP materials have gnq thus do not cover the limbus, which is a vascular area,
V\;aterocontﬁntdo OA)H while po ymﬁcor} ?}f a w%t.(fefr contentyat there is a reduced risk of infection. They reside on the
of 38%. T Ie ﬁta S owhstatlsg!cal y significant differencescqneq in most patients. Standard hydrogel contact lenses
in bacteria _ald esion ‘?’ en tr']s ens type Is corrr]wparedd ®over all of the cornea and rest on the limbus thereby
CF;(;P materlahs. Datla rom ot ?Ir experiments showe . NQAllowing the edge of the lens to come into direct contact

' eren(f:_les when po yrn?con, vifilcon (water cpnteﬂt 55%).yith an area rich in vascularization. Clearly, the relation-
ar_1dh etafl cI(_)n_ Alr_natlerlas werr]e podmpared using the MVDghiy petween bacterial adhesion to contact lenses and bac-
with non-clinical isolates as the indicator organism [11]. Iterjg| infections in the eye requires further investigation.
is possible that a water saturation point is reached whereby
no further addition of water to the polymer will affect bac-
terial adhesion. References
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