
 

Light Activated Gels for 3D-Bioprinting with 
Enhanced Cell Viability and High Shape Fidelity 
 
Light Activated Gels polymerise and harden under visible light. These bio-ink gels can 
be printed into 3D patterns, and visible light applied to induce rigidity. Previous light-
activated hydrogels have relied on toxic compounds and destructive UV light to trigger 
polymerisation. These new LAGs are much less cytotoxic and do not rely on free 
radical-generating UV. Putative applications include printing 3-dimensional cellular 
compartments for drug discovery and modelling drug function in human tissue.  
 

Light Activated Gels (LAGs), comprised of 
biomaterial (including collagen, heparin, gelatin-
MA) combined with our photoinitiator polymerise 
and solidify under visible light.  

Potential applications for these LAGs are in 3D 
printing, where the primary advantage over 
existing “bio-inks” is the increased cell survival 
due to visible light activation rather than 
cytotoxic UV activation.  

In order to create 3D tissue models or 3D cell 
based assays for drug discovery, cells are 
combined with biomaterials in liquid form, and 
then printed into the 3D shape using 
conventional 3D printing tools.  These shapes 
with encapsulated cells are stabilised by 
irradiation with visible light irradiation, which 
initiates the polymerisation process. 

 

Figure 1: (Left). A) Cell viability and B) live dead images of 
MCF-7 encapsulated in Gel-MA/Col hydrogels fabricated with 
varying photoinitiator concentrations.  

Figure 2: (Right). Biofabricated and photopolymerised Gel-
MA/Col constructs before and after equilibrium swelling.  
Photoinitiators concentrations were 0.05 wt % I2959 or 1/10 
Ru/SPS (mM/mM), respectively. All constructs were irradiated 
for 15 min. (I) % Change in fibre diameter.  

Other bio-inks (gels) that polymerise under UV 
light are available. Our data shows that visible 
light is much gentler on cells than UV irradiation. 
Other available bio-inks available that use visible 
light require cytotoxic photoinitiators. Our data 
shows that our photoinitiators are less cytotoxic. 
The use of LAG in tissue engineering including 
cartilage is also in progress. 

Light Activated Gel Applications 
The applications of 3D printed LAGs include 3D 
cell based assays in drug discovery, tissue 
engineering, lithography, and basic research.  

Benefits: 

• Enhanced cell viability and high shape fidelity 
in utilising LAG, suitable for tissue 
engineering; LAGs are also suitable as bio-
resins. 

• LAG can accommodate more than one starting 
material (gelatin-MA, Gel-AGE, OVA-MA, 
heparin-MA, collagen etc) 

• LAG can incorporate nanoparticles (i.e. 
MgCO

3
), cells (primary cells and cell lines 

including fibroblasts, lipocytes, muscle cells, 
neural cell lines), growth factors, etc. 

Investment Opportunity 
The Bioprinting Technology & Products Market is 
anticipated to be $2.854 billion by 2020. 

Otago Innovation is now seeking partners to 
explore the use of LAG material.  

IP Position 
PCT application: PCT/NZ2016/050192.  
 
 
 
 

 



 

 

University of Otago 
Founded in 1869, the University of 
Otago is New Zealand’s oldest 
university. The University of Otago has 
campuses in 5 main centres throughout 
New Zealand. Its main campus is 
located in Dunedin and its Christchurch 
campus at the Christchurch School of 
Medicine and Health Sciences. 

Associate Professor Tim Woodfield leads the 
Christchurch Regenerative Medicine and Tissue 
Engineering (CReaTE) group in the Department of 
Orthopaedic Surgery and Centre for 
Bioengineering & Nanomedicine at the University 
of Otago, Christchurch, New Zealand. 

The CReaTE group is investigating stem cell and 
biomaterial-based strategies for muscoskeletal 
tissue regeneration and their application in the 
clinical translation of orthopaedic medical devices 
and cell-based therapies. Dr Khoon Lim focuses on 
soft biomaterials (hydrogels) to deliver instructive 
elements that are capable of signalling cells down 
a pathway of tissue organisation and formation. 

Associate Professor Woodfield published 49 
articles in peer reviewed international journals and 
book chapters and attracted over NZ$19.3 million 
competitive funding. 

In 2012, Associate Professor Woodfield was 
awarded a Rutherford Discovery Fellowship by the 
Royal Society of New Zealand and also holds an 
adjunct Associate Professor position at the 
Institute of Health & Biomedical Innovation, 
Queensland University of Technology, Australia.

 

 

 

Otago Innovation 
Otago Innovation Ltd is the University 
of Otago’s commercialisation company 
to develop and commercialise the 
University’s intellectual property. 

To transfer groundbreaking ideas from the 
University of Otago to the world market place, 
Otago Innovation provides expertise in IP 
protection and supports scientific development of 
innovative technologies to the point of investor 
readiness. Technology transfer occurs usually via 
sale, licensing or company formation. 

Otago Innovation actively seeks alliances with 
seed and venture investment companies, as well 
as with industry, particularly in the drug discovery 
and development, vaccine, diagnostic biomarker 
and medical device spaces. 

 

 

Contact 
Dr Alexandra Tickle  

Commercialisation Manager 
Otago Innovation Ltd 

Tel: +64 3 479 4145   
Mob: +64 274 392954 

alexandra.tickle@otagoinnovation.com 

Centre for Innovation, 87 St David Street 
PO Box 56, Dunedin 9054, New Zealand 

www.otagoinnovation.com 
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