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Statement of Purpose 

Injectable polymer scaffolds which are both 
biocompatible and biodegradable are important 
biomaterials for tissue engineering and drug delivery. 
Hydrogels derived from natural polysaccharides are ideal 
scaffolds for regenerative medicine applications, such as 
soft tissue repair, as they resemble the extracellular 
matrices of the tissue comprised of various 
glycosaminoglycan (GAG). Here, we report a new class 
of biocompatible and biodegradable hydrogels derived 
from hyaluronic acid (HA) and multi-arm poly(ethylene 
glycol) (PEG). The hydrogel precursors crosslinked to 
form a flexible hydrogel upon mixing without any other 
chemical crosslinking agent. Furthermore, human 
adipose-derived stem cells are able to survive the gelation 
process. 
 
Methods 

In the current work, aldehyde hyaluronic acid (A-HA) 
and amino 4-arm PEG-hyaluronic acid (PEG-HA) were 
synthesized for preparation of composite hydrogel. 
Various volumes ratio of A-HA and PEG-HA solutions 
was sufficiently mixed to form HA-PEG-HA hydrogels. 
The polysaccharide derivatives were characterized by 
NMR and FTIR spectroscopy. Gelation time, equilibrium 
swelling and degradation properties of hydrogels in 
phosphate buffered saline (PBS) at 37oC were studied. 
The potential of the system as an injectable tissue-
engineering scaffold is demonstrated by encapsulation of 
human adipose-derived stem cells (ASCs) within the 
hydrogel matrix in vitro.        
 
Results 
 

 
Figure 1. Synthetic scheme for the introduction of 
aldehyde group and 4-arm PEG to hyaluronic acid, 
respectively. Redline signifies PEG. Blackline signifies 
HA.  
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Figure 2. Gelation time of HA-PEG-HA hydrogels as a 
function of volume ratio at room temperature. The total 
polymer concentration was 20mg/mL. 
 

 
Figure 3. Image showing gross morphology of 5/5 HA-
PEG-HA hydrogel gelling at room temperature. 
 
Conclusions 

In this study, a novel hyaluronic acid and PEG-based 
hydrogel was developed based on Schiff-base reaction. 
We have shown that PEG modified HA can be cross-
linked to give an injectable system for soft tissue repair 
and other tissue engineering applications. HA-PEG-HA 
hydrogels contained >96% water and formed rapidly in 
<10 min. The rapid gelation allows for successful 
encapsulation of adult stem cells, while the grafted multi-
arm PEG decreases the gel degradation. The next studies 
involve in vivo evaluation of the HA-PEG-HA hydrogels. 
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