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Soft Contact Lenses for the Highly Aberrated Eye.
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Background Results

The hypothesis that lower and higher order aberrations of an eye

can be corrected using a custom contact lens pre-dates the ability 1) Measurement of residual wavefront error 2) Quantification of spherical lens translation and rotation with respect to the pupil center
to quickly and objectively measure the wavefront error of the eye.! * Uncorrected and soft lens corrected eyes measured. . Markings placed on lens surface, several patterns explored.
* Locating fiducials in NextWave images and alignment of
The emergence of clinically viqble wavefront Sensors In the equy e B S P e e 1b subsequent iterations of the lens on-eye remain
2000s saw a focus on applications for the typical eye, notably in the WF Diameter:5.11 mm  RMS:16.66 um significant challenges.
area of refractive surgery. oen _
Emphasis is now being placed on measuring the lower and higher R ' 35
order aberrations of eyes suffering from corneal ectasias, as it

enables the quantification (and therefore facilitates the objective R : gt
correction) of elevated higher order aberrations. | .

The delivery of aberration-compensating corrections for the ectatic
eye has taken the form of contact lenses, with several examples
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found in the peer-reviewed literature.9: 2>
Fig 1la:Example of raw wavefront data Fig 1b: Quantification of wavefront error from Fig 2a: Image depicting 2 of 3 Fig 2b: The markings seen distinctly Fig 2c: Image depicting the quantification of rotation/
Correction of higher order aberrations Iin a soft contact lens would (Shack Hartmann spots) for a significant the spot pattern shown in 1a. markings visible on the iris when cast against the raw wavefront translation of a soft lens on the eye with respect to pupil center.
be an evolution in personalized optical correction for the individual level of myopia. camera. data within the pupil. Here, the rotation is Ax = 0.47mm, Ay = 0.12mm, 6 = 6.4°
with corneal ectasia, blending the comfort/convenience of a soft _ _ _
lens with the optical quality afforded by wavefront-guided optics. 3) Design, manufacture and performance of spherical and wavefront-quided soft contact lenses
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Methods 3 v ars e x lenses can be made in a soft lens material, and that
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» they are capable of reducing higher order
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This process starts with the fitting of a spherical, slab-off ballasted Fig 3a: Designed vs measured sphere (blue) and waiilom) X (mm) spherical to wavefront-guided designs
NaturaSOFT contact lens (Advanced Vision Technologies). Seidel sphere (orange) defocus for a large range of
spherical lens powers. These lenses form the base
_ _ for the wavefront-guided lenses that follow in the Fig 3b: Example of a desired aberration patch Fig 3c: The aberration structure in 3b integrated into a points file e Future work will focus on evolving the process to be
The NextWave aberrometer (Wavefront Dynamics) Is used to design process. While spherical, the anterior surface “HappyDog” quantified over a 6mm diameter. description layer. This figure shows the scale of the offset foasible | .. . .
. . . o S . . . . easible in a clinical environment, and reducing the
quantify both a) residual wavefront error and b) on-eye rotation and of these lenses is defined via points, the same aberration patch (matching the dilated pupil) with respect to the _ . .
translation of the spherical NaturaSOFT lens over time. method as the wavefront-guided lenses. overall 14.5mm diameter lens. number of iterations necessary to achieve success.
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* Integrating data from steps 1 and 3 into a wavefront-guided soft Fig 3d: aberration patch integrated into the anterior surface of a permike Cosicient(ex Aberration Measurement. GSLS 2022.
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