A study on the removal of protein deposits on contact lens using enzymes
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ABSTRACT
This study was conducted to investigate the quantification and cleaning methods for the protein deposits on contact lens. The items
studied include the effect of wearing time on the quantity of protein deposits; the effect of finger-rubbing on the removal of protein
deposits; and the effect of protease addition on the removal of protein deposits. Furthermore, a cleaning solution was prepared in this
study, and its storing stability and cleaning efficiency were estimated and compared with the commercial products. The results
showed that the changes in the absorbance at 275 nm could be an indicator of the quantity of protein deposits on contact lens. For
the same type of contact lens (disposable or long-term wearing), the higher the water contents of contact lens, the larger the quantity
of protein deposits. Of these, the quantity of protein deposits on disposable contact lens was greater than that on long-term wearing
ones. For a short soaking term, there had an enhancing effect on the removal of the protein deposits on contact lens by finger
rubbing. In this regard, it was significant when the soaking time was less than an hour; however, it was less significant when the
soaking time was more than four hours. As for the effect of the proteases on the removal of the protein deposits on contact lens, when
cleaning for 30 minutes, the flavourzyme had the best performance (82.94 %, expressed as the percentage of the absorbance reduced
at 275 nm). When cleaning for two hours, the subtilisin A was the best (95.07 %). Moreover, there was no difference between three
proteases when cleaning over four hours. A cleaning solution, designated as DYU-C001, was prepared in this study. When the
solution was stored for different periods of time, it showed no remarkable changes in the efficiency for the removal of protein deposits
on contact lens. This reveals that the DYU-CO001 solution had a good storing stability. In comparison with other commercial
products (Sample S and Sample J), the DYU-C001 solution had a low cost and had a good performance on the removal of protein
deposits on contact lens.

Keywords : cleaning solution, contact lens, proteases, protein deposits
Table of Contents

obooooboobooboboooooboobooobooboooobooboobDobboOooDobOoLOmwobDOobboOoDOoDOo
oooobooooooobooooobooooowvobOoobOOobOoOobOOoDOoboooOobobobooDobooog
OO0viDOOooOooooobooooboboooooboooobobooooviiObooboboooooboooooo
oo00o0bOO0b0O00bO0b0oU0O0dOxOobOobooooobOo0ooOobDOobOoOooDoboooOoDOobLOoOoOxabO
goodoOobo0o0ooOOoboU0oOo0oobOoooOobooooDOxivhbOoo DoOobobooOooOobooobooboo
goooboobobobioboobo0obooboboo0obooboobobooobOoobOobobs3210b00oobDOon
gooobooboboboboobooboobOosz2z2000boobobooob0oobooboboboobDoobOon
ob4230000000000000DO0O0OO0ODODO0ODODO0ODLOODODOObOS24000000000O0D0O0ODODO
oooobooboboboboory25000000000000Db0O0DbO0ODODOO0ObOOObUOOobOoboOos2510000
ooooboobobobobboobouoobooboobos2s52000oboobooboboooboobooboonoo
googdez2s530ibbdbouooboooboobooboooboobuobnboobnDtnn2s5400b0booboobOon
goooboobobobobooob2600000000OD0O0ODODODDODOODOODODDODODOO142610
gbooobobooooobooooooboooobobooby26200 00000000 0OOODOOOODOO
obooobooboosz2e30bib0ooooboboboobooboooobobboobogDIk2e4b 000D OOO
obooobooboooooboooooboobbe26s5db0b00obobobooooboooobDobobOoDOoDO

ls2700ooooboouoooobooboooooboooobobooooowy28o0oooobobooooOon
gboooboobobbobo228100bgobgboobooboobobboobooboobO20282000
gboooboobobboobooboobobboobopoze2830b0booobooboboboOoboooboobon
gboogobdz232840000000000000000O00O0DO0O0ODO0ODODOOO228500000000000O
go0o00bo0bOobobobboobigz2286000000000000Db0OOOODOODOODOODLDOO2529
gboooboobobooboobuoobobooobooboober29.100booboboboOoboOobOoobOon
gbooobgoobgopbozr29200000000000000D0O0DOODOOODOODbDOOObO282100020000O
goooboobobbobooobgoobooboobo2e21010002m00booboboboobooobooboooboon



gb2021020 0000000000000 0000DO00DO0ODDOOODO30211O002WO000D00000ODOOOO
goooboobobbobos3211002b00obooboboo0oboobobobOoboDoobOoOs2112g07
ooooboobobbobooobooboobooboobo3a1obgbopoobooboobobooobooboo
0oo0obOoobs3s3liooooobooboobooboooboobobooobooobooos3sz3200boobOon
goodobooboboboboooboobobobooss33gngboobonooobooobooboooDoooooo
ooogd3934000000000Db00DbO0ODODO0ODbD0O0ODbDObODDbUObDOObDObU40350D O OOobOODbOD
obooobooboooooboboooogobd403sbboboobooboobobbooboobobboDoboOoo
04236100000000000000000O00000DO0DO0O0O0ODO436200000000000D0O0OO
Ob000b0obo0oooobobbo42363000 00000000000 D0ObLOODOUDObObOODODDbO423640
gboooboobobbooboobooboboobooboo433esbognooboboooboooboobon
gboooboobob obooboobobobooboobo0oboobobooboobUoo433econogn
goooboobobooboobooboobooboo ooboobooboobooboobooboboboobooboon
gbo45000 0000000booboobobooboobooboboob4r41b00bOobbo0obo0oDOon
gooobuoobobboboobgd4r42000000000O0DODODOODO0ODOODODOODDOODO4743
gbooobdoobobbooboobuoobooboobooboobosc4400b00boobobbobbobooO
U0o00bo0obOoboOs4s5000000000000DO0O0O0DO0ODOOODODOODOODOODOOS8460000
goooboobobboobooboobooboboobec47rbbObOoO0ODbOO0ODODODbOODOODOOO
oooobOoobe348 00D O0ODbODODbObOOODbDO0ODbODDOObDOODbDOODbeSOUID ODOODODO
goooboobobobobooboobooboe7rT0booboobobbo0obOo0obUoobUobbOOobDoOoDbOon
oooooes

REFERENCES

1000 (199%5)0 0000000000021 (2:105-1070 2.0 00000000000O0O0O0O (199000000000 0ODOOO
0000000000D0029:92-980 3.000 (2003000000000 ODOODOODOOODOODOODOD 40000000000
00000 (1987) 0000000000 0000000000 026:88-920 5.000 (199))0 0000000000 0O0OODOOO0O
0009(2:10-110 6.000 (1994 000000000000 0O0O0O0O0O8L)60-750 7000 (199300000 ODOODOOOONO32
(3:193-1940 8.0 00 (1996) 0 0 D OO0 O0ODOO OO DD O37(3):130-1330 9.0 0O O (2003) Monascus purpureus CCRC31499 0 0 0 O
000 o0ooooo0o0dooododo0o0oo00o0ooooooOooOoooonD 10000 (960 0oooooooo
000000000000442-560 11. 0000000 (1987) 0 0000000000000 0OO0ODOOO000D0O0O0O OO 26(0)
:157-1630 12. 000 (1996) 0 0000000000 O40(2):37-390 13.000 (003) 00000000 DODODOODOOOOOOn
0000000 14000 (2001) 0000000000000 0O0O0OD0O0O0OO0OO0O33(11):58-630 15.000 (1989 00O O OO
00000000000 16000 (19900 00000000000000000D0DOppS-160 0000 00000O0OOO 17.00
0@976)0000000000ODO0O00O0O0O0O0O0O 18000 (19900000000000000000O0O0O0ODDO0O?220141-
1620 19.000 (2004000 0000DO0O-2-D000000D0ODOODODODOOOOODOOOOUODODODODOOOOOO
000000000 200000000199 00000000000000000Opp.172-2110 0000000000 21.00
00000 (199%) 0 0000000000000 012(3-4):130-1340 22. 000 (2001) 00000000 OOODOODOODOOOO
O0DD0O000D033(11):50-730 23. 000 (199500000 (0)D DD O6565-680 24. 000 (199500000 ()OO
066:38-4300 25. 000 (1996) 0 00D O0D0OOODOODOODOODO37(3):125-1290 26. 000 (199400 0D00DO0OOOODOODO4
(3:9-110 27.00 (1997) 0 00000 O0DOOOOOOODOODOODOO28.000 (1987) 0000000000 ODOODOODO?29(4):14-17
0 29.000 (2000)Bacillussp.P-6 0000000000000 0DOOO0O0 ODO00ODOOOODOODOODOOOOO 30.000 (19910
0000000000000 0D09(@2:10-110 31. 0000 (1985 000000000000 OD0OOO00O0DO2():72-770 32200000
(1997000000000 000D00D00D00O0 33.000 (19820 0000000000000 00O0ODO0ODOO0 O0DOODODOOd
0 34.000 (2003) Bacilluscereus YQ-308U 0 0 000000000000 O00O00DODOOOOOODOOOODOODOODO 35.
Brennan, N. A. and Coles, M. L. C. (2000) Deposits and symptomatology with soft contact lens wear. International Contact Lens Clinical 27 (3):
75-100. 36. Lai, C. C., Lee, J. S., Yang, N. T., Yeh, G. H., Lin, K. K., Liang, Y. S., and Gin[J L. (1996) Detection of invisible SCL deposits by
spectrophotometry. ACTA Societatis Ophthalmologicae Sinicae 35 (1): 52-56. 37. Liesgang, T. J. (1997) Contact-relate microbial keratitis Part I.
Epidemiology Cornea 16: 125-131. 38. Lin, K. K., Leg, J. S., Chen, H. S., Hsiao, C. H., and Lin, Y. C. (2002) Correction of keratoconus with rigid
gas permeable (RGP) contact lens. ACTA Societatis Ophthalmologicae Sinicae 41 (1): 37-43. 39. Lin, L. K. L., Shih, Y. F., Hsiao, C. K., Chen, C.
J., Lee, L. A., and Hung, P. T. (2001) Epidemiologic study of the prevalence and severity of myopia among schoolchildren in Taiwan in 2000.
Journal of Formosa Medical Association 100 (10): 684-6910 40. Lin, L. K. L., Shih Y. F., Tsai, C. B., Chen, C.J,, Lee, L. A., Hung, P. T., and
Hou, P. K. (1999) Epidemiologic study of ocular refraction among schoolchildren in Taiwan in 1995. Optometry and Vision Science 76 (5):
275-281. 41. Lin, S. Y., Chou, W. Y., Lin, L. K. L., Pan, W. L., and Shih, Y. F. (2001) Survey of contact lens wearing in Taiwan college



students-Changing trends in 10 Years. ACTA Societatis Ophthalmologicae Sinicae 40 (3): 320-325. 42. Lin, Y. C,, Lin, K. K., Leg, J. S., Chen, H.
S., Hsieh, W. Y., and Liang, Y. S. (2001) Anti-ultraviolet radiation efficacy of spectacle lens, soft contact lens, and intraocular lens. ACTA Societatis
Ophthalmologicae Sinicae 40 (1): 47-53. 43. Liu, Y. T., Shih, M. H., and Lin, C. P. (1998) Compliance of contactlLens wearing in Kaohsiung
Medical College students. ACTA Societatis Ophthalmologicae Sinicae 37 (4): 492-495. 44. Liu, Y., and Xie, P. Y. (1999) Quantitative assay of
protein deposits on hydrophilic contact lenses treated with renuR and completeR solutions. International Contact Lens Clinic 26 (1): 15-19. 45.
Liu, Y., Xie, P. Y., Qu, J., and Chu, R. Y. (2001) Comparison of the cleaning efficiency of normal saline and multi-purpose care solution for
protein deposits on hydrophilic contact lenses. Chinese Journal of Optometry & Ophthalmology 3 (3): 160-161. 46. Liu, Y., Xied P. Y., Chu, R.
Y., and Qu, J. (2000) Confocal images of protein deposits on hydrophilic contact lenses. Chinese Journal of Optometry & Ophthalmology 2 (3):
133-135. 47. Liu, Y., Xie, P. Y., Chu, R. Y., and Qu, J. (1999) Dynamics of protein deposits on hydrophilic contact lenses. Chinese Journal of
Optometry & Ophthalmology 1 (2): 98-100. 48. Loffler, A. (1986) Proteolytic enzymes: sources and applications. Food Technology 40 (12): 63-70.
49. Guerard, F., Gusimas, L., and Binet, A. (2002) Production of tuna waste hydrolysates by a commercial neutral protease preparation. Journal of
Molecular Catalysis B: Enzymatic 19-20: 489-498. 50. Grosvenor, T. (1996) Primary care optometry-anomalies of refraction and binocular vision
(3rd ed). pp.18-32, Butterworth-Heinemann, New York. 51. Rao, M. B., Tanksale, A. M., Chatge, M. S., and Deshpande, V. V. (1998) Molecular
and Biotechnological aspects of microbial protease.Microbial Molecular Biology Revision 62 (3) : 597-635. 52. Richard, N. R., Anderson, J. A.,
Tasveska, Z. G. and Binder, P. S. (1992) Evaluation of tear deposits on contact lenses from patients with and without giant papillary conjunctivities.
Contact Lens Association of Ophthalmologists Journal 18: 143-147. 53. McClellan, B. H., Whitney, C. R., and Newman, L. P. (1973)
Immunoglobulins in tears. American Journal of Ophthalmology 76: 89-101.



