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Introduction 
Chronic joint pain is a major medical issue; the most common cause of this condition is osteoarthritis, 
which is a degenerative disease affecting the synovial joints. The current treatment range from physical 
therapy to complete joint replacement with the need for parenteral and/oral pain killer administration [1]. 
Here, we propose an in situ crosslinking hydrogel that contain liposomes able to release painkillers locally 
and on demand inside the joint thus reducing the side effects of the conventional administration.  
 
Periodate oxidized dextran formed a Schiff base with the primary amine from phospholipids on the surface 
of a liposome thus chemically linking the liposome to the polymer network. Polyethyleneimine (PEI) was 
added in order to strengthen the network. Upon compression the polymer network deforms and the force 
is transferred to the liposome inducing the release of the cargo (fig. 1). 
 
Results  
Preliminary results for DextCHO5 (5 % of oxidized glucose units) show a significant difference in release 
between liposomes formed from non-reactive DPPC and liposomes containing 20 mol% of the reactive lipid 
DPPE. Non-reactive liposome are not influenced by the stress put on the hydrogel in contrast to the amine 
containing liposomes which are disrupted and release the encapsulated sulfo-rhodamine B. 
 
Discussion and Conclusion 
The preliminary results show a working concept. Further research will focus on the factors that influence 
the release of the encapsulated cargo under conditions found in synovial joints. 
 

 

Figure 1 Schematic representation of the behavior of covalently bound liposomes inside the hydrogel network, (A) in 
the relaxed state the liposomes are intact, (B) upon compression the liposomes break and deliver their payload. 
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