
 

CORE Demonstrates Advanced 3D Printing  
for Ocular Research at ARVO 2023 

  
Latest Innovations Offer Widespread Applications for Development of  

Drug Delivery Systems, Biodegradable Contact Lenses, and Pharmaceuticals  
  

WATERLOO, Ontario, April 18, 2023—Scientists from the Centre for Ocular Research & Education 
(CORE) are poised to unveil multiple advancements in 3D printing next week during the ARVO 
2023 Annual Meeting in New Orleans. These innovations have widespread applications, with the 
potential to accelerate development of drug delivery systems, biodegradable contact lenses, and 
pharmaceuticals. 
  
“Our multidisciplinary team has created one of the most sophisticated 3D printing environments 
for ocular research in the world,” said Alex Hui, OD, PhD, FAAO, head of Biosciences at CORE. “This 
investment in people and technologies is opening doors for new discoveries, product validation, 
and clinical insights, with so many implications for enhancing vision.” 
  
[Editor's Note: Laboratory images are included below.] 
  
CORE’s scientific poster presentations at ARVO span several interlinked aspects of three-
dimensional modeling. Three related works focus on a new, CORE-developed method to rapidly 
fabricate PDMS (polydimethyl siloxane) microfluidic chips at a low cost and with high throughput. 
These chips are used to test ocular cellular responses to various conditions, formulations, and 
materials. Researchers were able to incorporate human corneal epithelial cells (HCECs), which 
showed strong adherence, metabolic activity, and growth capability, indicating the viability of 
chip-based cell biological studies.  
  
CORE also fabricated a PDMS microfluidic chip for evaluating contact lens-based drug release. 
ARVO organizers have designated “Fabrication of a Microfluidic Chip for Ophthalmic Drug 
Delivery Studies Using 3D Printing” (Ramasamy M., et al.) as a scientific highlight for the entire 
conference. 
  
Another CORE program to be shared in New Orleans developed a biodegradable bioink for 
fabricating ophthalmic devices. A novel gelatin methacrylate (GelMA)-centric formulation was 
used with a commercial masked-stereolithography (mSLA) 3D printer, with the resulting material 
assessed for degradation. Investigators also fabricated a contact lens from the same material, 
without requiring any support structures during printing. 
  
In a quest to better evaluate ocular drug delivery, CORE scientists designed a soft hydrogel eye 
model, including an upper and lower eyelid, a frontal surface to mimic the cornea and sclera, and 
an internal chamber to mimic the interior of the eye. The eyeball and the lower eyelid were 3D 
bioprinted, then fit to a CORE-created in vitro OcuBlink device for automated blinking and tear 
collection. The outcomes supported the method for testing that more closely mimics a human 
ocular system, especially for drug absorption through the cornea. 
  

https://link.mediaoutreach.meltwater.com/ls/click?upn=1RhV3KxeNgdxyyMgVO-2FP69Ld8pf9nJvLG3pE5jwumWmy5JagJzM5i-2BUVdagDyLJLuTxX_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlPzmnzaanxhmFDhMu2lyNVChf-2FfsZ4e3Xv9kvn6CvuRyPR1vyoqJOoA5ZMjc5Gkx-2BcSK10EYR4oma4cswLwtHflzO41nFvPf3iYmM3fuHSYReUVEufVxwt-2ByeclpQnoZA2hIyI82oKOUmHDKgPQFaNHJZIVNIM7q06RiTLhzxruT6JDJto9vGoHbOzTp0SzOsQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=1RhV3KxeNgdxyyMgVO-2FP69Ld8pf9nJvLG3pE5jwumWmy5JagJzM5i-2BUVdagDyLJLuTxX_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlPzmnzaanxhmFDhMu2lyNVChf-2FfsZ4e3Xv9kvn6CvuRyPR1vyoqJOoA5ZMjc5Gkx-2BcSK10EYR4oma4cswLwtHflzO41nFvPf3iYmM3fuHSYReUVEufVxwt-2ByeclpQnoZA2hIyI82oKOUmHDKgPQFaNHJZIVNIM7q06RiTLhzxruT6JDJto9vGoHbOzTp0SzOsQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRkOdZmytLB8jbt79nBUS3tMJkvnUs8lGf-2Bnou6-2FdwSFWTefo_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlMvFEaM6qVUp1tucli5QrSat-2FZ2ObENH4y7fDlvILk3bn4cBv5pbHvOeHj4BFkggrUWI-2FBtjHGAYjRDf7eM9r-2FwzUTnK7xX4vfjwMbCf2m4mU5hygALSMUdWQzG1VxFbJCl-2BzPAP8aTo6dA1aizWCdRrA5OwEb9AhgsWKhk8wDevDCGCNhZ-2Fd-2B560e9LHahWxQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRkOdZmytLB8jbt79nBUS3tMJkvnUs8lGf-2Bnou6-2FdwSFWTefo_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlMvFEaM6qVUp1tucli5QrSat-2FZ2ObENH4y7fDlvILk3bn4cBv5pbHvOeHj4BFkggrUWI-2FBtjHGAYjRDf7eM9r-2FwzUTnK7xX4vfjwMbCf2m4mU5hygALSMUdWQzG1VxFbJCl-2BzPAP8aTo6dA1aizWCdRrA5OwEb9AhgsWKhk8wDevDCGCNhZ-2Fd-2B560e9LHahWxQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRiFXueiartfZcnLRm0YNLut7TvaByeEyn4kwCD5nvH-2BsOReT-2FcSz5x4K1ZYkb4I4FA-3D-3DIq-l_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlMcCa12F8-2BpnylWA44gC-2FSoEDqEj67-2BkNVjWBXYKzpDLudoEsNLfQGwZsNKTzrPWEqtI6RXv5hW-2Fj-2FAJ5zYO7QHiFNh-2BD95B73w-2Fy409UIdgrN66Uh7brUk7-2FK8wtFwaGc4Wmid-2B842P2zP-2F7lofpG9Ymprz3SGWNTigMnPjFmUJR3vGp7Nwhi-2B54uTJxJm9Sg-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FaftCbJO86kcbhFg-2FcgQACESwIuXF3RqHKA0J0NYygkbfQJFZg_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlEMmvzV8X9yo3vpCCRmv-2Ba2IunMmzg2DmZRa3tEWM4e1BvWahacnzaIzSnY65XYxp30hrkcg2KIzRdLgF20PKYHlHIgO-2BeYdbPL2lslzxK-2B4B-2BJWV72lpGCbRXL4sGGYrF8XM3iaY8QBOVoQqhxZMOVUZjLF1mlCDwdQ2XsSgQhqW1QsZagWc3FTylw3iUJxTQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FafqDKGIqbyRmjMhWbD2gQ3uiw5fo3DnrE30tQmtc9OI5dA9ae_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlPiXfC4AevqzNtuSbBG2K8ISvwrhperVD1q8X8QoRT4GD2GXwE3Cx34QFVA2jwvBZzUFNroEhUTMTD-2B6kfU2ApvIzIL3GUlvp3JJ60-2FgjhL8zC-2FdZIN6qMHbyBbgfce3gkwleALb62IHPwgra5zklFJBYGgkMabcfdoJr9XprS2yZ6qByKi6or0-2FuxQg84gn2w-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FaftNW-2FT8lCCE0kVukLEnYpmGCREYKDNlh9SpdcfsIu2tGhK7m_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlGXNIUQJJ2MdomOoeucI0KPeQvHITpuG8BU1mfNXyv7gyeLNGLnbjUd-2BULZJXS7zrxPSw3K7o7Gn0Ax7wJN1zcQrF9AsRB7tPcrJhxOIzvOw8YYv97tH5Ua1GhIhceT4abZVDUIzWKXoZqwgRclz8bGLeO-2FY18jKUi6SL-2BHRxn3m7ji3mBqqHUOpapyYcTEMdQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FaftNW-2FT8lCCE0kVukLEnYpmGCREYKDNlh9SpdcfsIu2tGhK7m_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlGXNIUQJJ2MdomOoeucI0KPeQvHITpuG8BU1mfNXyv7gyeLNGLnbjUd-2BULZJXS7zrxPSw3K7o7Gn0Ax7wJN1zcQrF9AsRB7tPcrJhxOIzvOw8YYv97tH5Ua1GhIhceT4abZVDUIzWKXoZqwgRclz8bGLeO-2FY18jKUi6SL-2BHRxn3m7ji3mBqqHUOpapyYcTEMdQ-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FafqDKGIqbyRmjMhWbD2gQ3uglDO1ot5n0chl5q95HkzF8Oajf_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlHEi9PW8ly9s3TV-2B-2Bn0u6c75LDCiuj6mCg0DFlSN1w81nqcXolDLhaowT3ZAPc5mv2Hc-2BpLxPRrQQ9W4h7o8V2yk3kVy2DtEGVXzEVUs69uddN2IP97ocVYcdzQSiRODd-2FVFyQumOunN3lC40aefPO5-2F1R7lZouge-2BLkcNXtVaxN2MfTuL3oOU01BSKnJJN0HA-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FafqDKGIqbyRmjMhWbD2gQ3uglDO1ot5n0chl5q95HkzF8Oajf_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlHEi9PW8ly9s3TV-2B-2Bn0u6c75LDCiuj6mCg0DFlSN1w81nqcXolDLhaowT3ZAPc5mv2Hc-2BpLxPRrQQ9W4h7o8V2yk3kVy2DtEGVXzEVUs69uddN2IP97ocVYcdzQSiRODd-2FVFyQumOunN3lC40aefPO5-2F1R7lZouge-2BLkcNXtVaxN2MfTuL3oOU01BSKnJJN0HA-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FafqDKGIqbyRmjMhWbD2gQ3ug8FU84uLxy44zJxKgHxZ3PhQi9_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlBaFyPDitbY7kEknLqK7jeo-2BevoSQhkmTVregIbNq6t7EsJCkDywGA5eWhoQ7a9DcfQPoo8u-2BjA7fi4wZq8-2F7DXDzhoGsqNNzM-2BFp3IODJYJ-2FCNePdqo1WRfwACp6FMz9PHWt-2BrzcPts5ulExhBeg9q28-2BjSK27y-2FIzRa5lk-2BGVR31yb4xiXnkCXyyccOCFA3g-3D-3D
https://link.mediaoutreach.meltwater.com/ls/click?upn=JFUJQV22jzLxPFexbFMHRoM6orKUK-2BdkTXwWEjp8FS0FPaWSxXvgrMECEWBN2Bb6J8eUclwHFuSgN-2BpEir-2FafqDKGIqbyRmjMhWbD2gQ3ug8FU84uLxy44zJxKgHxZ3PhQi9_j6cgk1rWggENoFgybW6ZQ7fVw77i4nXHDn8MUS3F9O9M30FysE8VI0qovlq1J3WrH4PdHgMjncqXfZ4UPqW4sumZzaPhr6K9ARhnI7-2FssLrn2h8uenZa-2FwXBGnfnwNN8FTNMdz12660nN-2FcgveVr-2BYlIycQegpR1m7pjWLpmd1d6kSCBBSqBdmA6M4gA4pJ6wpkrtSPfya7UMR9IozgVlBaFyPDitbY7kEknLqK7jeo-2BevoSQhkmTVregIbNq6t7EsJCkDywGA5eWhoQ7a9DcfQPoo8u-2BjA7fi4wZq8-2F7DXDzhoGsqNNzM-2BFp3IODJYJ-2FCNePdqo1WRfwACp6FMz9PHWt-2BrzcPts5ulExhBeg9q28-2BjSK27y-2FIzRa5lk-2BGVR31yb4xiXnkCXyyccOCFA3g-3D-3D


The Association for Research in Vision and Ophthalmology (ARVO) is the largest and most 
respected eye and vision research organization in the world. Its members include nearly 10,000 
researchers from more than 75 countries. The ARVO 2023 Annual Meeting runs from April 23–
27, and attracts thousands of attendees from academic, industry, and clinical settings. 
  

### 

  

About the Centre for Ocular Research & Education (CORE) 

The Centre for Ocular Research & Education (CORE) – formerly known as the Centre for Contact Lens 
Research – was established in 1988 at the University of Waterloo’s School of Optometry & Vision 
Science. Over the next three decades, the organization evolved from a three-person operation into a 
thriving hub of basic and applied research, collaborating with sponsors, agencies and academia on 
advanced biosciences, clinical research and education. Its uncompromising independence and results 
of the highest quality have been at the heart of many of the most prominent advances in eye health. 
Today, its approximately 50-person team serves a range of ophthalmic sectors, including medical 
devices, ocular pharmaceuticals, digital technology and others, with a focus on the anterior segment. 
For more information, please visit core.uwaterloo.ca. 
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