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ABSTRACT

Hydrogels are essential for extended-wear contact lenses due to their biocompatibility and moisture retention. This study
Investigates the growth dynamics of hydrogels to optimize contact lens design. Samples with varying water content (38%
to 77%) were observed using high-resolution microscopy and time-lapse imaging. Higher water content correlated with
iIncreased swelling, which is consistent with Contamac’s data. This has validated the method for additional insight into
contaflex properties, as well as further exploration of other hydrogel materials.

OBJECTIVES RESULTS & DISCUSSION
Hydrogels play a crucial role in providing comfort and  Raw hydrogel buttons had a (Mean+SD) diameter of
functionality in contact lenses. This study investigates the 13.00 £0.19mm, thickness of 5.14 £0.08mm and mass
hydration kinetics of hydrogels to enhance understanding of 0.8240 £ 0.0257g.
and contribute to the advancement of contact lens

« Hydrated hydrogel buttons had a (MeanzSD) diameter
of 16.27 £2.21mm, thickness of 6.88 £1.82mm and
mass of 1.6016 + 0.5731¢.
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« Of n=8 C38% samples tested, the average swelling

Figure 3: Tracker "Tape factor was calculated at 1.197.
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« Variation could be attributed to experimental
conditions or sample measurement preparation, but
the overall agreement demonstrates the reproducibility
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setup Fitter” for Radius Growth.  buttons pre (left) and of the material's swelling behaviour across multiple
post (right) hydration. trials.
M ET H O D O L O G Y Individual Test Runs - Height Swelling Over Time Average Height Swelling Behavior Over Time
* Raw, dehydrated Contamac Contaflex* samples of varying Pl
w/c% were immersed in room temperature PBS. Time o A S

lapsed Images were captured under static lighting
conditions at 4K resolution over a period of 72 hours and
processed with a bespoke Python script to allow for
capture of diameter and thickness increase at a rate of Vi1 ]
0.05Hz. - RS
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- Dimensional increase was tracked with Tracker via a mesh -
of highly precise points (Physlets, Aptos, USA) (Fig 2&3). CONCLUSION ctoiona |

All samples included an initial ‘calibration frame’ with scale 11,4
of known length (sub-mm) to ensure accurate tracking.
Discrete points were then curve fitted with a custom swelling factor of 1.2 for C38
MATLAB script for comprehensive data visualisation 54 orovided by Contamac =
(Figures 5&6). | with transient measurement |
« Opacity was concurrently measured with a bespoke
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(Figure 7). Light intensity was recorded at a‘ rate of 0.0ET:Hz., an interpretation of change Figure 5Time vs Height
Output data was treated Wlth the MATLAB Lowpags Filter’ opacity. This method has  (n=8), Figure 6:Time Vs
to remove artefactual noise. The raw sample's diameter, .qn strongly validated for Height  (mean),  Figure

radius and weight were measured pre- and post-hydration ¢ ther work 7:Time Vs LiDAR intensity
on all occasions. ' reflected (n=1). All for C38%

samples.
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FUTURE WORK

The above has been validated as an effective method for tracking all dimensional parameters of a lens’ hydration
behaviour. Validation of this method allows the opportunity for further study of other hydrogel contact lens materials,
specifically where transient hydration is a property of interest in reference to comfortability and functional performance over
extended use. With the recently developed capability to control the temperature of the hydrogel's environment through PID
control, the number of hydration protocols provided by manufacturers that can be replicated has been expanded
drastically. It will lead to the characterisation of various silicone hydrogel and other contact lens materials.

**Contaflex. Contamac. (2024, April 25). https://contamac.com/products/contaflex
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