
I N T R O D U C T I O N

In acrylic intraocular lenses (IOL) (AcrySof, Alcon),
small shiny spots known as glistening are sometimes
observed under slit-lamp evaluation. The nonunifor-
mity of material in lenses produced by molding tech-
nology has been raised as a potential cause of glis-
tening formation, but individual diff e rences in the de-
g ree of glistening are observed in actual clinical sit-
uations; thus, the cause is not completely understood. 

T h e re are reports that glistening is a phenomenon
that occurs only in AcrySof lenses packaged in Acry-

Pak folders (1), on the effects of heating lenses prior
to ocular implantation (2), and of a high frequency of
glistening formation in diabetic patients (3). 

We conducted a study on the effect of temperature
changes of lens soaking solution on glistening formation
in AcrySof lenses packaged in Wagon Wheel cases.

M E T H O D S

We examined acrylic IOL by slit lamp in four ex-
p e r i m e n t s .

E u ropean Journal of Ophthalmology / Vol. 13 no. 9/10, 2003 / pp. 759-763

1 1 2 0 - 6 7 2 1 / 7 5 9 - 0 5 $ 1 5 . 0 0 / 0© Wichtig Editore, 2003

In vitro analysis of AcrySof intraocular lens
g l i s t e n i n g

T. SHIBA, K. MITOOKA, H. TSUNEOKA

Department of Ophthalmology, Jikei University, School of Medicine, Tokyo - Japan

PU R P O S E. The authors studied the effects of changes in packaging solution temperature on
the development of glistening in acrylic intraocular lenses (AcrySof, Alcon).
ME T H O D S. Glistening was examined by slit lamp at each condition. In Experiment 1, Acry S o f
lenses were soaked in physiologic saline adjusted to 15°C and 37°C in an incubator. In Ex-
periment 2, AcrySof lenses were soaked in physiologic saline adjusted to 37°C and 60°C
for 5 min, then stored in physiologic saline adjusted to 15°C. In Experiment 3, glistening
f o rmation was induced in AcrySof lenses by soaking them in warm water (37°C). The lens-
es were allowed to dry at 15°C and then soaked in physiologic saline adjusted to 15°C. Af-
ter storage of dry AcrySof lenses at 37°C in an incubator for 10 months followed by soak-
ing in physiologic saline adjusted to 15°C, glistening formation was evaluated in Experi-
ment 4. 
RE S U LT S. Glistening became observable after 1 month, despite the temperature having been
l o w e red to 15°C. No glistening was observed in the lenses soaked in physiologic saline ad-
justed to 37°C after 5 min, but glistening was observed 1 month after soaking. When al-
lowed to dry at 15°C, the glistening decreased. After 1 month of soaking at 15°C, glisten-
ing was again observ a b l e .
CO N C L U S I O N S. AcrySof lenses soaked in warm water for a short time may change character-
istics, and there f o re, close monitoring of the temperature and time of soaking is necessary
to prevent glistening formation. (Eur J Ophthalmol 2003; 13: 759-63)
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Experiment 1: AcrySof lenses were soaked in physi-
ologic saline adjusted to 15°C and 37°C in an incuba-
t o r, and the lenses were examined by slit lamp at 5 min,
1 week, 1 month, 3 months, and 6 months (Fig. 1).

Experiment 2: AcrySof lenses were soaked in phys-
iologic saline adjusted to 37°C and 60°C for 5 min,
then stored in physiologic saline adjusted to 15°C.
Glistening was examined by slit lamp at 1 week, 1
month, 3 months, and 6 months (Fig. 1).

Experiment 3: AcrySof lenses were soaked in phys-
iologic saline adjusted to 37°C for 1 month in an in-
c u b a t o r, and the lenses were allowed to dry at 15°C
for 30 min and then soaked in physiologic saline ad-
justed to 15°C, and glistening was examined over time
(Fig. 2).

Experiment 4: After storage of dry AcrySof lenses
at 37°C in an incubator for 10 months followed by
soaking in physiologic saline adjusted to 15°C, glis-
tening formation was evaluated over time (Fig. 2).

Five AcrySof lenses (MA60BM, 23.0 D) were used
for each experiment.

R E S U LTS 

Experiment 1

No glistening was observed in the AcrySof lenses
soaked in physiologic saline adjusted to 15°C at any
time (Fig. 3). No glistening was observed in the AcrySof
lenses soaked in physiologic saline adjusted to 37°C
after 5 min. However, glistening of grades 1 and 2 (4)
was observed 1 month after soaking (Fig. 4). This
glistening remained at the same degree at 3 and 6
months, showing no particular changes. Similar re-
sults were obtained in all f ive lenses used in this ex-
p e r i m e n t .

Experiment 2

No glistening was observed after soaking the lens-
es at 37°C for 5 min, as in Experiment 1. Glistening
became clearly observable after 1 month had passed,
despite the temperature having been lowered to 15°C.
No particular changes in glistening were observed
until 6 months after soaking (Fig. 5), whereas grade
3 (4) glistening was observed in AcrySof lenses soaked
in physiologic saline adjusted to 60°C after 5 min.

The lenses were then soaked in physiologic saline
adjusted to 15°C, resulting in no particular changes
in the degree of glistening (Fig. 6). Similar re s u l t s
w e re obtained in all five lenses used in this experi-
m e n t .

Experiment 3

Glistening was observed at 1 month when the lenses
w e re soaked at 37°C, as in Experiment 1. When al-

Fig. 1 - Experiment 1: AcrySof lenses were soaked in physiologic
saline adjusted to 15°C and 37°C in an incubator. Experiment 2:
A c rySof lenses were soaked in physiologic saline adjusted to 37°C and
60°C for 5 min, then stored in physiologic saline adjusted to 15°C.

Fig. 2 - Experiment 3: AcrySof lenses were soaked in physiologic
saline adjusted to 37°C for 1 month in an incubator, and the lenses
were allowed to dry at 15°C for 30 min and then soaked in physiolog-
ic saline adjusted to 15°C. Experiment 4: Storage of dry Acry S o f
lenses at 37°C in an incubator for 10 months was followed by soak-
ing in physiologic saline adjusted to 15°C.
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lowed to dry at 15°C, the glistening gradually decre a s e d
and was not observable 30 min later. Then, after 1
month of soaking at 15°C, the glistening was again
observable (Fig. 7).

Experiment 4

No glistening was observed at any time.

D I S C U S S I O N

Small incision cataract surgery is the main type of
cataract surgery performed. Because there is mini-
mal risk of postoperative inflammation or corneal astig-
matism after surg e r y, patients undergoing this pro-
c e d u re may experience an early re t u rn to normal life
(5). Along those lines, various foldable lenses have
been developed, and the demand for these lenses con-
tinues to increase. AcrySof IOL, made of a material

Fig. 4 - No glistening was observed in the AcrySof lenses soaked in
physiologic saline adjusted to 37°C after 5 min. However, glistening
was observed 1 month after soaking.

Fig. 6 - Grade 3 glistening was observed in AcrySof lenses soaked in
physiologic saline adjusted to 60°C after 5 min. The lenses were then
soaked in physiologic saline adjusted to 15°C, resulting in no particu-
lar changes in the degree of glistening. 

Fig. 5 - No glistening was observed after soaking the lenses at 37°C
for 5 min. Glistening became clearly observable after 1 month had
passed. No particular changes in glistening were observed until 6
months after soaking.

Fig. 3 - No glistening was observed in the AcrySof lenses soaked in
physiologic saline adjusted to 15°C at any time. 
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similar to PMMA, are the most commonly used lens-
es, having the advantages of low frequency postop-
erative inflammation or re c u r rence of cataracts (6-9).
H o w e v e r, it has been reported that shiny spots, known
as glistening, were observed in AcrySof lenses by slit-
lamp evaluation after a certain period postimplanta-
tion. This glistening had been believed to be induced
by sterilization of lenses in the AcryPak lens case sold
in the United States, but not in lens cases sold in
Japan and Europe (1). In addition, it was originally
thought that shiny spots in lenses had no effect on
ocular function, and were only a cosmetic issue. Re-
c e n t l y, this issue has moved back into the spotlight
by reports of high frequency of glistening formation
in AcrySof packaged in Wagon Wheel cases (4) in pa-
tients with lowered contrast sensitivity (10) and in pa-
tients in which a YAG laser target l ight does not con-
v e rge (11).

The nonuniformity of the material in lenses pro d u c e d
by molding technology has been raised as a mecha-
nism for glistening formation. It is thought that tiny
vacuoles, called microvoids, are formed in AcrySof lens-
es produced by this method and that aqueous humor
is taken into these spaces and observed as tiny glis-
tening spots. AcrySof IOL are believed to contain 0.3%
water at 37°C. Observations of glistening formation
not occurring in 15°C solution but occurring in 37°C
solution in Experiment 1, and no glistening formation

in Experiment 4, suggest either an increase in micro v o i d s
or an increase in penetration of solution into micro v o i d s
in AcrySof lenses soaked in 37°C solution over a pe-
riod of time. The observation in Experiment 2 that no
glistening formation occurred in AcrySof lenses
soaked in 15°C solution for 6 months, but glistening
formation occurred in lenses soaked in 37°C for 5 min,
despite the soaking temperature having been lowere d
to 15°C for 1 month, suggests that microvoid forma-
tion will be induced or increased in as short a time as
5 min when the temperature is set at 37°C. However,
it is thought that liquid sufficient to be observed as
shiny spots has not been taken into vacuoles at this
point. More liquid will gradually be taken into micro v o i d s
as the lenses are soaked for a certain length of time,
and the amount of liquid reaches a certain thre s h o l d
after 1 month. Additionally, in Experiment 3, glisten-
ing was not observable after AcrySof lenses were al-
lowed to dry for approximately 30 min, and were again
observable after 1 month of soaking at 15°C, suggesting
that the amount of water taken into microvoids grad-
ually decreases when the lenses are dried, re n d e r i n g
glistening unobservable. However, because mi-
c rovoids have already been formed, the amount of wa-
ter taken into the microvoids gradually increases even
when the lenses are soaked in low temperatures aro u n d
15°C, reaching a certain threshold after 1 month. Soak-
ing of AcrySof lenses in warm physiologic saline im-
mediately prior to folding has been the practice. Soak-
ing AcrySof lenses in warm water for a short time may
change their characteristics, and there f o re, close mon-
itoring of the temperature and time of soaking is nec-
essary to prevent glistening formation. In clinical sit-
uations, not all cases exhibit glistening formation, sug-
gesting that nonuniformity of material due to the man-
ufacturing process, handling of lenses prior to implantation,
and postimplantation temperature changes in the an-
terior chamber all may be factors. Future studies should
be conducted on diabetic cases and cases of stro n g
postoperative inflammation, in which glistening for-
mation is frequently observed, focusing on tempera-
t u re changes in the anterior chamber.

It is said that glistening has no effect on ocular func-
tion, but glistening higher than grade 3 may cause is-
sues more serious than cosmetic. The long-term sta-
bility of AcrySof lenses, as well as methods of pre-
vention of glistening formation, need to continue to
be closely investigated.

Fig. 7 - Glistening was observed in 1 month when the lenses were
soaked at 37°C. When allowed to dry at 15°C, the glistening gradual-
ly decreased and was not observable 30 min later. After 1 month of
soaking at 15°C, the glistening was again observable. 
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