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Abstract :
of the opical properties of actual vitreous and vitreous replacement substance.

In order to make ideal artificial vitreous, it is important to have knowledge
The
measurement of the refractive index, chromatic dispersion and its thermal alteration of the
pig vitreous, silicone oil, and perfluorodecalin were made by using Abbe refrectometer. The
mean refractive index of pig vitreous was 1.3351, silicone oil 1.4053, and perfluorodecalin
1.3152 at 20°C using wavelength of 589 nm. The longer the measured wavelength the
smaller the refractive index. The refractive index tends to be small as the temperature of
measurement rises. The difference of the refractive index between 42°C to 20C was very
small (The pig vitreous 0.003, silicone oil 0.009, perfluorodecalin 0.009) so that variation
of refractive index according to the thermal alteration of measurement was demonstrated
to be very small. Postoperative refraction was calculated by ray tracing method based on
Gullstrand’s schematic eye. When the vitreous cavity of a phakic eye is filled with silicone
oil, 8 D hyperopic shift was predicted and with perfluorodecalin 2.5 D myopic shift was
predicted. Chromatic dispersion of pig eye was 0.8 D, with silicone oil, 0.88 D, with
perfluorodecalin 0.53 D so that the chromatic aberration may unaffected by these mate-
rials, and variation of chromatic aberration according to the thermal alteration was
demonstrated to be very small.

(ZREEE. J. Nara Med. Ass. 50, 233~240, 1999)
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Fig. 1. The gross appearance of Multi-wavelegth
Abbe refractometer DR-M2. Three kinds of
interference filter (589 nm, 486 nm, 656 nm)
were used to measure refractive index, chro-
matic dispersion, and Abbe number. Measere-
ment temperature were able to change with
thermoregulator.

Table 1. The refractive index of vitreous according to Gullstrand’s sche-
matic eye, 30 pig vitreous, silicone oil, perfluorodecaline and air
at 589 nm, room temperature (20C). Standard deviation is
shown as *. Refraction is calculated by Ray tracing method

REFRACTIVE INDEX REFRACTION

vitreous (Gullstrand) 1.336 +1.01D
vitreous (pig, n=30) 1.3351+2X10* +0.89D
silicone oil 1.4053+1%x10°* +9.29D
perfluorodecalin 1.3152+£1x10°* —1.68D
air 1.0003 —59.53D (589 nm 20°C)
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Table 2. The chromatic dispersion of 486 nm, 589 nm, 656 nm at room temperature. Abbe

number vD=nD-1/nF-nC

486 nm
vitreous (pig, n=30) 1.3395+2x10"*
silicone oil 1.4110+£1X10*

589 nm
1.3351+2X10~*
1.4053+1x10*
1.31524+2x10~*

656 nm vD
1.3333+£1X10"* 53.9+1.63
1.4032+2X107* 51.7%+0.737
1.3140+£2X10~* 80.8%+3.174 (20°C)

perfluorodecalin 1.3180+1x10°*

Table 3. Influence of thermal change on the refractive index and chro-
matic dispersion of the pig vitreous at 20°C, 30°C, 36°C, 42°C.
Refraction of whole eye is calculated when vitreous refractive

indenx is changed

20C 30C 36C 42°C
486 nm 1.3395+2X10* 1.3383+1X107* 1.3374+2X10~* 1.3364+2X10~*
(1.45D) (1.30D) (1.18D) (1.06D)
589nm 1.3351+£2X107* 1.3339+2X107* 1.3332+2X10~* 1.33224+2x10~*
(0.89D) (0.74D) (0.65D) (0.52D)
656 nm 1.3333+£1X10* 1.3320+2X10"* 1.3311£3X10~* 1.3301+£2Xx10~*
(0.66D) (0.50D) (0.38D) (0.25D)

Table 4. Influence of thermal change on the refractive index and chro-
matic dispersion of silicone oil at 20°C, 30°C, 36°C, 42°C. Refrac-
tion of whole eye is calculated when vitreous refractive indenx

is changed
20°C 30C 36°C 42°C
486 nm  1.4110+1X10"* 1.40707X10"° 1.4046+1X10~* 1.4020+4X10-°
(9.93D) (9.49D) (9.22D) (8.92D)
589 nm 1.4053+1X107* 1.4015+4X10"5 1.3991+5X10"° 1.3966-+1X10~*
(9.29D) (8.87D) (8.59D) (8.31D)
656 nm  1.4032+£2X107* 1.3992+7X1075 1.3968+8X10~5 1.3944+0
(9.06D) (8.60D) (8.33D) (8.06D)
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Table 5. Influence of thermal change on the re-
fractive index and chromatic dispersion of
perfluorodecaline at 20°C, 30°C, 36°C, 42°C.
Because of measurement limitation, re-
fractive indiced at 30°C, 36°C, 42°C of 486 nm
were unable to obtain. Mean dispersion and
Abbe number can only obtain at 20C.
Mean dispersion =nF-nC.

20C 30C 36C 42°C
486 nm 1.3180
(—1.31D)
589 nm 1.3152  1.3113 1.3092 1.3068
(—1.68D)
656 nm 1.3140  1.3102 1.3081 1.3056
. (—1.84D)
vD 80.08

mean dispersion 0.004+1X10"*

Table 6. The chromatic aberration of pig, silicone
oil, perfluorodecaline at 20°C, 30°C, 36C, 42
T

20°C 30C 36C 42°C
vitreous (pig, n=30) 0.79D 0.80D 0.80D 0.81D
silicone oil 0.88D 0.88D 0.89D 0.86D
perfluorodecalin 0.53D
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Table 7. Influence of thermal change on the mean dispersion and Abbe number of
the pig vitreous at 20°C, 30°C, 36°C, 42°C. In spite of thermal change, both
mean dispersion and Abbe number were almost unchanged

20°C
vD 53.90+1.63
mean dispersion 0.0062+2X10~*

30C 36C 42°C
52.83£1.49
0.0063+2x10~*

53.09+1.44
0.0063£2Xx10~*

52.58+1.64
0.0063£2X107*

Table 8. Influence of thermal change on the mean disperrion and Abbe number of
silicone oil at 20°C, 30°C, 36°C, 42°C. In spite of thermal change, both
mean dispersion and Abbe number were almost unchanged

20C
vD 51.70+0.74
mean dispersion 0.0078+1X10~*

30C 36C 42C
51.4740.46
0.0078£7X1077

51.312%0.97
0.0078£1x10~*

52.3340.30
0.0076+£4Xx107°
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Fig. 2. Influence of thermal change on the refractive index and chro-
matic dispersion of the pig vitreous at 20°C, 30C, 36°C, 42C.
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Fig. 3. Influence of thermal change on the refractive index and chro-
matic dispersion of silicone oil at 20°C, 30°C, 36C, 42°C.
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Fig. 4. Influence of thermal change on the refractive index and chro-
matic dispersion of perfluorodecaline at 20°C, 30C, 36°C, 42°C.
Because of measurement limitation, refractive index at 30°C,
36°C, 42°C, of 486 nm were unable to obtain.
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