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HydroJel
——Highly Robust and Biocompatible Hydrogel for Joint Injuries——
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1. Meniscus Replacement
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Tendon Repair .2

1.2 Mechanical Testing

*p=0.337

One-way ANOVA showed that there was no significant

difference in compressive moduli between HydroJel and

bovine menisci.
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1.1 Animal Model

1.3 3D Printing 

Animal Model 2.1
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Bovine Meniscus 
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Mechanical Testing and 
Simulation 2.2

Achilles Tendon 

Harvest

Tendon Cutting

Collagenase 

immersion

Double Syringe Delivery System 2.3

Simulation exhibited that HydroJel was capable of

reducing the uneven load distribution in injured tendon

even though HydroJel was softer.

Using medium viscosity alginate, HydroJel was able to be

3D printed into desired shape by 3D Bioplotter®.

Using double syringe system in delivering HydroJel

allow intuitive usage and stable storage
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Merits
syringe delivery system has to 
be improved 

Intact Tendon

Injured Tendon

HydroJel-
treated Tendon

Incomplete characterization

High swelling ratio

Difficulty in manipulating the double syringe

☺ Prevailing mechanical property 

☺ Relatively low cost

☺ Flexible and wide applications

☺ Tailorable and customizable 

Limitations

Formula 

Modification

Growth Factors 

and Stem Cells 

Encapsulation
In vivo 
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Degradation 

Examination

Joint injury is the damage over the joint tissues, including articular cartilages, ligaments,

tendons or menisci. Out of these different joint injuries, meniscus and tendon injuries give rise

to an unmet clinical need for patients. While it is estimated that over 30 million patients per year

require tendon related operation, 23.8 out of each 100,000 people within the world population

suffer from meniscus injury per year1,2
. Although an array of therapeutic strategy is developed,

ranging from non-surgical conservative treatment, minimal invasive treatment to surgical

treatment, full recovery of either injured menisci or tendons haven’t been achieved. With this

being the case, this project aims to invent a novel material, HydroJel, in hope of allowing the

potential construction of optimal approaches for full menisci and tendons remedy. H2O PEGDA PEG-NHS Alginate

HydroJel composition

The result displayed the cell viability on HydroJel

with green fluorescence light as the surviving

cells and red fluorescent light as the dead.
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