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Supervisor： Prof. Julian R. Jones 

Research theme in detail: 

<Goal> 

Various types of novel methyl methacrylate (MMA)-based copolymers have been 

synthesized by radical polymerization for preparing novel inorganic/organic hybrids. 

Methacrylate chains are not degradable, and so their molecular weight should be smaller 

than 30 kDa to pass through kidneys. Primary chain lengths and their distribution can be 

controlled by reversible addition-fragmentation chain transfer (RAFT) polymerization. To 

improve molecular weight of the polymer, degradable branching agents such as 

disulfide-based dimethacrylate (DSDMA) can be used. In this work, MMA-TMSPMA 

copolymers branched with DSDMA were synthesized and their structures were evaluated. 

After the synthesis of the polymers, hybrid materials with Tetraethylorthosilicate (TEOS) 

were also prepared and evaluated. 

<Result> 
1H NMR spectroscopy showed that these monomers could be polymerized and the 

conversion ratio was 90 % after 30 hrs reaction. GPC analysis showed the Mw, Mz and 

polydispersity of 31.6, 70.9 and 2.0, respectively. After the disulfide bond cleaving test 

with peptide, these values were decreased to 18.4, 28.2 and 1.7, respectively. This result 

indicates that disulfide bond was successfully cleaved. The value of Mz after the test was 

measured to be lower than 30 kDa. The resulting polymer is implied to be beneficial for 

synthesizing new organic-inorganic hybrid biomaterials.  

The polymer was used to synthesize hybrid materials with TEOS. FT-IR spectra showed 

hybrid materials were successfully synthesized and it was confirmed that the hybrids was 

non-toxic by cytotoxicity test. These results indicate that the hybrids are promising for the 

application as scaffolds. 

<Achievement> 

Further evaluation is going to be performed such as mechanical test and cell culture 

test. After these tests, we will try to publish a paper about these results. 



About the laboratory I was sent to: 

Number of the person in Julian’s group: 25-30 

Methods used in research activity: Students can work without any pressures. They have a 

chance to report their work once a month by a presentation style. 

My Ambitions: 

  I would like to try a project about synthesizing new materials by using the methods I 

learned in Japan and UK, such as electrospinning method and radical polymerization. I will 

also try to improve my English skills more. 

Advice and suggestions for young researchers who will go to exchange universities: 

If you are the students who will go to UK as an exchange student, you should be used to 

listen to fast English spoken in UK. It’s important to know that UK English is completely 

different from other country’s one about the speed and vocabulary. 
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