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Introduction: Thermogelling Pluronic F127 (F) has 
been studied extensively as a biocompatible material for 
drug delivery system and tissue engineering.1 In this 
study, we synthesized novel temperature-sensitive, 
biocompatible Pluronic F127 derivatives, and 
Arg-Gly-Asp (RGD) peptide was then grafted to F127- 
glycolide-4-methacryloxyethyl trimellitic anhydride 
(FGM) respectively. The phase behavior and 
micellization properties of F, FGM, and FGM-RGD 
hydrogels as temperature dependent manner were 
determined. In addition, chondrocytes viability and ECM 
production ability of chondrocytes in the polymer 
hydrogel were observed. 
 
Materials and Methods: FG was prepared by 
ring-opening polymerization of glycolide (G) in F127 in 
the presence of stannous octoate as a catalyst. 4-META, 
DMAP, and TEA was added to the FG dissolved toluene 
solution. Reaction was occurred at room temperature for 
15 hours to obtain FGM. Finally, FGM-RGD was 
synthesized in two steps: (1) carboxyl groups of FGM 
were activated with NHS; and then (2) RGD was coupled 
to FGM-NHS.2 These polymers were characterized by 
1H-NMR, FTIR, GPC and elemental analyzer. The 
sol-gel transition temperature was determined by 
test-tube inverting method and dynamic mechanical 
analysis.  

Apparent size of F, FGM and FGM-RGD in water as 
increasing temperature was studied by a Malvern Nano 
ZS model using a He-Ne laser (633 nm), with data 
analysis by the automeasure software (Malvern, UK). 
The size-transition was confirmed using transmission 
electron microscope (TEM). 

Chondrocytes isolated from 4-weeks-old rabbits 
were monolayer cultured in Dulbecco's Modified Eagle 
Medium (DMEM) containing 10% FBS and 1% 
penicillin/streptomycin and then subcultured to passage 
2. F, FGM, and FGM-RGD were dissolved in culture 
medium. To see chondrocyte viability in polymer 
aqueous solution, cells were seeded at a concentration of 
5,000 cells/well and cultured for 24 hours. And then the 
polymer solutions were added to the monolayer cultured 
chondrocytes. After incubation for 24 hours, the 
cytotoxicities of these polymers were evaluated in 
relative cell viability of chondrocytes using WST-8 
assay. To see the ECM producing ability of chondrocytes 
in polymer hydrogels, 1 X 105 cells were mixed with 
0.25 mL of polymer solution and the polymer solution 
was crosslinked. After 4 weeks, the mixture of 
chondrocytes and hydrogel was analyzed by histological 
staining. 

 
Results and Discussion: Thermosensitive, 
biocompatible, and biodegradable F127 derivatives were 
successfully synthesized. The chemical structures of F, 
FGM and FGM-RGD were confirmed by FTIR, 

1H-NMR and GPC. FGM and FGM-RGD showed 
narrower gel windows than F127 control (Fig. 1). 
Sol-to-gel transition temperature of 20 wt% FGM-RGD 
aqueous solution was lower than F. F and FGM formed 
micelles in aqueous solutions and showed no changes 
during increasing temperature, but FGM-RGD showed 
unique transition as temperature increased from 20 to 30 
oC, and 40 to 50 oC (Fig. 2). FGM-RGD showed a similar 
viability to F127 for chondrocytes in various 
concentration ranging from 0.01 to 10.0 mg/mL, whereas 
FGM was more cytotoxic than F or FGM-RGD at 10.0 
mg/mL. 
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Fig. 1. Phase diagram of F, FGM, and FGM-RGD 

aqueous solutions. 
 

 

Fig. 2. TEM images of F, FGM, and FGM-RGD as 
temperature dependent manner. 

 
Summary: The present study exhibited that F127 
derivatives showed thermosensitive sol-to-gel transition 
as increasing temperature. FMG-RGD showed unique 
transition as increasing temperature, whereas F and FGM 
kept their small sized micellar morphology. In addition, 
FGM-RGD was almost nontoxic and could give the 
three-dimensional culture environment to chondrocytes. 
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