SPEZIAL

Entwicklungsgeschichte der Silikonhydrogel-Tageslinsen

Zwanzig Jahre Innovation in
Material und Design

Lyndon Jones, Karen Walsh

Literatur

1. Sweeney DF. Have silicone hydrogel lenses eliminated hypoxia?
Eye Contact Lens 2013;39:53-60.

2. Hall BJ, Jones LW, Dixon B. Silicone allergies and the eye: fact or
fiction? Eye Contact Lens 2014;40:51-7.

3. lwasaki A, Medzhitov R. Regulation of adaptive immunity by the
innate immune system. Science 2010;327:291-5.

4. Ballow M, Donshik PC, Rapacz P, Maenza R, Yamase H, Muncy L.
Immune responses in monkeys to lenses from patients with contact
lens induced giant papillary conjunctivitis. CLAO J 1989;15:64-70.

5. Porazinski AD, Donshik PC. Giant papillary conjunctivitis in
frequent replacement contact lens wearers: a retrospective study.
CLAO J 1999;25:142-7.

6. Sorbara L, Jones L, Williams-Lyn D. Contact lens induced papillary
conjunctivitis with silicone hydrogel lenses. Cont Lens Anterior Eye
2009;32:93-6.

7. Skotnitsky CC, Naduvilath TJ, Sweeney DF, Sankaridurg PR.
Two presentations of contact lens-induced papillary conjunctivitis
(CLPQ) in hydrogel lens wear: local and general. Optom Vis Sci
2006;83:27-36.

8. Jones L, Subbaraman LN, Rogers R, Dumbleton K. Surface
treatment, wetting and modulus of silicone hydrogels. Optician
2006;232:28 - 34.

9. Horst CR, Brodland B, Jones LW, Brodland GW. Measuring
the modulus of silicone hydrogel contact lenses. Optom Vis Sci
2012;89:1468-76.

10. Tighe BJ. A decade of silicone hydrogel development: surface
properties, mechanical properties, and ocular compatibility. Eye
Contact Lens 2013;39:4-12.

11. Dumbleton K. Noninflammatory silicone hydrogel contact lens
complications. Eye Contact Lens 2003;29:5186-9; discussion
S90-1, S92-4.

12. Dumbleton K. Adverse events with silicone hydrogel continuous
wear. Cont Lens Anterior Eye 2002;25:137-46.

13. Holden BA, Stephenson A, Stretton S, Sankaridurg PR, O'Hare
N, Jalbert I, Sweeney DF. Superior epithelial arcuate lesions with soft
contact lens wear. Optom Vis Sci 2001;78:9-12.

14. Dumbleton KA, Chalmers RL, McNally J, Bayer S, Fonn D. Effect
of lens base curve on subjective comfort and assessment of fit with
silicone hydrogel continuous wear contact lenses. Optom Vis Sci
2002;79:633-7.

15. Dumbleton K, Jones L, Chalmers R, Williams-Lyn D, Fonn D.
Clinical characterization of spherical post-lens debris associated with
lotrafilcon high-Dk silicone lenses. CLAO J 2000;26:186-92.

16. Pritchard N, Jones L, Dumbleton K, Fonn D. Epithelial inclusions
in association with mucin ball development in high-oxygen permea-
bility hydrogel lenses. Optom Vis Sci 2000;77:68-72.

17. Chalmers RL, Keay L, McNally J, Kern J. Multicenter case-control
study of the role of lens materials and care products on the develop-
ment of corneal infiltrates. Optom Vis Sci 2012;89:316-25.

18. Chalmers RL, Wagner H, Mitchell GL, Lam DY, Kinoshita BT,
Jansen ME, Richdale K, Sorbara L, McMahon TT. Age and other risk
factors for corneal infiltrative and inflammatory events in young soft
contact lens wearers from the Contact Lens Assessment in Youth
(CLAY) study. Invest Ophthalmol Vis Sci 2011;52:6690-6.

19. Chalmers RL, Keay L, Long B, Bergenske P, Giles T, Bullimore
MA. Risk factors for contact lens complications in US clinical prac-
tices. Optom Vis Sci 2010;87:725-35.

20. Szczotka-Flynn L, Diaz M. Risk of corneal inflammatory events
with silicone hydrogel and low dk hydrogel extended contact lens
wear: a meta-analysis. Optom Vis Sci 2007;84:247-56.

21. Radford CF, Minassian D, Dart JK, Stapleton F, Verma S. Risk
factors for nonulcerative contact lens complications in an ophthalmic
accident and emergency department: a case-control study. Ophthal-
mology 2009;116:385-92.

22. Jones L, MacDougall N, Sorbara LG. Asymptomatic corneal stain-
ing associated with the use of balafilcon silicone-hydrogel

contact lenses disinfected with a polyaminopropyl biguanide-
preserved care regimen. Optom Vis Sci 2002;79:753-61.

DOZ 0212019 1



SPEZIAL

23. Andrasko G, Ryen K. A series of evaluations of MPS and
silicone hydrogel lens combinations. Rev Cornea and Contact
Lenses 2007;143:36 - 42.

24. Carnt N, Jalbert |, Stretton S, Naduvilath T, Papas E. Solution
toxicity in soft contact lens daily wear is associated with corneal
inflammation. Optom Vis Sci 2007;84:309-15.

25. Papas EB, Carnt N, Willcox MD, Holden BA. Complications asso-
ciated with care product use during silicone daily wear of hydrogel
contact lens. Eye Contact Lens 2007;33:392-3; discussion 9-400.

26. Andrasko G, Ryen K. Corneal staining and comfort observed with
traditional and silicone hydrogel lenses and multipurpose solution
combinations. Optometry 2008;79:444-54.

27. Carnt N, Evans V, Holden B, Naduvilath T, Tilia D, Papas E,
Willcox M. [ER matrix update: adding another silicone hydrogel.
Contact Lens Spectrum 2008;23:28 - 35.

28. Carnt NA, Evans VE, Naduvilath TJ, Willcox MD, Papas EB, Frick
KD, Holden BA. Contact lens-related adverse events and the silicone
hydrogel lenses and daily wear care system used. Arch Ophthalmol
2009;127:1616-23.

29. Willcox MD, Phillips B, Ozkan J, Jalbert I, Meagher L, Gengen-
bach T, Holden B, Papas E. Interactions of lens care with silicone hy-
drogel lenses and effect on comfort. Optom Vis Sci 2010;87:839-46.

30. Woods J, Jones LW. Pilot Study to Determine the Effect of Lens
and Eye Rinsing on Solution-Induced Corneal Staining (SICS). Optom
Vis Sci 2016;93:1218-27.

31. Zhang X, Marchetti C, Lee J, Sun 'Y, Debanne S, Jiang Y, Kern J,
Harrod M, Benetz BA, Pearlman E, Szczotka-Flynn L. The impact of
lens care solutions on corneal epithelial changes during daily silicone
hydrogel contact lens wear as measured by in vivo confocal micros-
copy. Cont Lens Anterior Eye 2017;40:33-41.

32. Willcox MD, Carnt N, Diec J, Naduvilath T, Evans V, Stapleton F,
Iskandar S, Harmis N, Lazon de la Jara P, Holden BA. Contact lens
case contamination during daily wear of silicone hydrogels. Optom
Vis Sci 2010;87:456-64.

33. Wu YT, Teng YJ, Nicholas M, Harmis N, Zhu H, Willcox MD,
Stapleton F. Impact of lens case hygiene guidelines on contact lens
case contamination. Optom Vis Sci 2011;88:E1180-7.

34. Dantam J, McCanna DJ, Subbaraman LN, Papinski D, Lakkis C,
Mirza A, Berntsen DA, Morgan P, Nichols JJ, Jones LW, Performance
of Contact Lens Solutions Study G. Microbial Contamination of
Contact Lens Storage Cases During Daily Wear Use. Optom Vis Sci
2016;93:925-32.

35. Willcox MD. Solutions for care of silicone hydrogel lenses. Eye
Contact Lens 2013;39:24-8.

36. Truong TN, Graham AD, Lin MC. Factors in contact lens
symptoms: evidence from a multistudy database. Optom Vis Sci
2014;91:133-41.

37. Keir N, Jones L. Wettability and silicone hydrogel lenses:
a review. Eye Contact Lens 2013;39:100-8.

38. Lorentz H, Rogers R, Jones L. The impact of lipid on contact
angle wettability. Optom Vis Sci 2007;84:946-53.

39. Read ML, Morgan PB, Kelly JM, Maldonado-Codina C. Dynamic
contact angle analysis of silicone hydrogel contact lenses. J Biomater
Appl 2011;26:85-99.

2 DOZ 0212019

40. Menzies KL, Jones LW. Sessile drop contact angle analysis

of hydrogel and silicone hydrogel daily disposable and frequent
replacement contact lenses. Contact Lens and Anterior Eye 2012;35,
Supplement 1:e12-e3.

41. Lira M, Silva R. Effect of Lens Care Systems on Silicone Hydrogel
Contact Lens Hydrophobicity. Eye Contact Lens 2017;43:89-94.

42. Carney FP, Nash WL, Sentell KB. The adsorption of major tear
film lipids in vitro to various silicone hydrogels over time. Invest
Ophthalmol Vis Sci 2008;49:120-4.

43. Walther H, Lorentz H, Kay L, Heynen M, Jones L. The effect of

in vitro lipid concentration on lipid deposition on silicone hydrogel

and conventional hydrogel contact lens materials. Contact Lens and
Anterior Eye 2011;34, Supplement 1:521.

44. Lorentz H, Heynen M, Trieu D, Hagedorn SJ, Jones L. The impact
of tear film components on in vitro lipid uptake. Optom Vis Sci
2012;89:856-67.

45. Pucker AD, Thangavelu M, Nichols JJ. In vitro lipid deposition
on hydrogel and silicone hydrogel contact lenses. Invest Ophthalmol
Vis Sci 2010;51:6334-40.

46. Walther H, Subbaraman L, Jones LW. In Vitro Cholesterol
Deposition on Daily Disposable Contact Lens Materials. Optom Vis
Sci 2016;93:36-41.

47. Senchyna M, Jones L, Louie D, May C, Forbes I, Glasier MA.
Quantitative and conformational characterization of lysozyme
deposited on balafilcon and etafilcon contact lens materials. Curr
Eye Res 2004;28:25-36.

48. Subbaraman LN, Glasier MA, Senchyna M, Sheardown H, Jones
L. Kinetics of in vitro lysozyme deposition on silicone hydrogel,
PMMA, and FDA groups I, Il, and IV contact lens materials. Curr
Eye Res 2006;31:787-96.

49. Luensmann D, Jones L. Protein deposition on contact lenses:
the past, the present, and the future. Cont Lens Anterior Eye
2012;35:53-64.

50. Hall B, Jones L, Forrest JA. Kinetics of Competitive Adsorp-
tion between Lysozyme and Lactoferrin on Silicone Hydrogel
Contact Lenses and the Effect on Lysozyme Activity. Curr Eye Res
2015;40:622-31.

51. Omali NB, Subbaraman LN, Coles-Brennan C, Fadli Z, Jones LW.
Biological and Clinical Implications of Lysozyme Deposition on Soft
Contact Lenses. Optom Vis Sci 2015;92:750-7.

52. Heynen M, Babaei Omali N, Fadli Z, Coles-Brennan C, Subbara-
man LN, Jones L. Selectivity and localization of lysozyme uptake in
contemporary hydrogel contact lens materials. J Biomater Sci Polym
Ed 2017;28:1351-64.

53. Nichols JJ. Deposition on silicone hydrogel lenses. Eye Contact
Lens 2013;39:19-22.

54. Suwala M, Glasier MA, Subbaraman LN, Jones L. Quantity and
conformation of lysozyme deposited on conventional and silicone
hydrogel contact lens materials using an in vitro model. Eye Contact
Lens 2007;33:138-43.

55. Subbaraman LN, Jones L. Kinetics of lysozyme activity recovered
from conventional and silicone hydrogel contact lens materials.
J Biomater Sci Polym Ed 2010;21:343-58.



56. Jones L, Brennan NA, Gonzalez-Meijome J, Lally J, Maldonado-
Codina C, Schmidt TA, Subbaraman L, Young G, Nichols JJ, members
of the TIWoCLD. The TFOS International Workshop on Contact Lens
Discomfort: report of the contact lens materials, design, and care
subcommittee. Invest Ophthalmol Vis Sci 2013;54:TFOS37-70.

57. Garofalo RJ, Dassanayake N, Carey C, Stein J, Stone R, David R.
Corneal staining and subjective symptoms with multipurpose solu-
tions as a function of time. Eye Contact Lens 2005;31:166 - 74.

58. Diec J, Evans VE, Tilia D, Naduvilath T, Holden BA, Lazon de la
Jara P. Comparison of ocular comfort, vision, and SICS during sili-
cone hydrogel contact lens daily wear. Eye Contact Lens 2012;38:2-6.

59. Lazon de la Jara P, Papas E, Diec J, Naduvilath T, Willcox MD,
Holden BA. Effect of lens care systems on the clinical performance
of a contact lens. Optom Vis Sci 2013;90:344-50.

60. Morgan PB, Brennan NA, Maldonado-Codina C, Quhill W, Rashid
K, Efron N. Central and peripheral oxygen transmissibility thresholds
to avoid corneal swelling during open eye soft contact lens wear.

J Biomed Mater Res B Appl Biomater 2010;92:361-5.

61. Jones L, Franklin V, Evans K, Sariri R, Tighe B. Spoilation and
clinical performance of monthly vs. three monthly Group Il dispos-
able contact lenses. Optom Vis Sci 1996,73:16-21.

62. Morgan PB, Woods C, Tranoudis |, Helland M, Efron N, Jones L,
Nelson L, Merchan B, Ing M, van Beusekom M, Grupcheva CN, Jones
D, Beeler-Kaupke M, Krasnanska J, Pult H, Tast P, Ravn O, Santodo-
mingo J, Malet F, Plakitis A, Vegh M, Shing C, Erdinest N, Jafari A,
Montani G, Itoi M, Bendoriene J, Ziziuchin V, van der Worp E, Lam
W, Ystenaes AE, Romualdez-Oo J, Abesamis-Dichoso C, Gonza-
lez-Meijome JM, Sim D, Silih M, Hsiao J, Nichols J. International Con-
tact Lens Prescribing in 2017. Contact Lens Spectrum 2018;33:28-33.

63. Diec J, Tilia D, Thomas V. Comparison of Silicone Hydrogel and
Hydrogel Daily Disposable Contact Lenses. Eye Contact Lens 2017;
In press.

64. Ruiz-Alcocer J, Monsalvez-Romin D, Garcia-Lazaro S, Albar-
ran-Diego C, Hernandez-Verdejo JL, Madrid-Costa D. Impact of con-
tact lens material and design on the ocular surface. Clin Exp Optom
2017;In press.

65. Chalmers RL, Hickson-Curran SB, Keay L, Gleason WJ, Albright
R. Rates of adverse events with hydrogel and silicone hydrogel daily
disposable lenses in a large postmarket surveillance registry: The
TEMPO Registry. Invest Ophthalmol Vis Sci 2015;56:654-63.

66. Varikooty J, Keir N, Richter D, Jones LW, Woods C, Fonn D.
Comfort response of three silicone hydrogel daily disposable contact
lenses. Optom Vis Sci 2013;90:945-53.

67. Varikooty J, Schulze MM, Dumbleton K, Keir N, Woods CA,
Fonn D, Jones LW. Clinical performance of three silicone hydrogel
daily disposable lenses. Optom Vis Sci 2015;In press.

68. Szczesna-Iskander DH. Comparison of tear film surface quality
measured in vivo on water gradient silicone hydrogel and hydrogel
contact lenses. Eye Contact Lens 2014;40:23-7.

69. Wolffsohn JS, Mroczkowska S, Hunt OA, Bilkhu P, Drew T,
Sheppard A. Crossover Evaluation of Silicone Hydrogel Daily
Disposable Contact Lenses. Optom Vis Sci 2015;92:1063-8.

DOZ 0212019

3



