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relevant to solubility parameters (Supporting Information, 
Table S3). 

In order to investigate the morphology of oil gels, we 
freeze-dried gels in DMC and observed them under a Scanning 
Electron Microscope (SEM). Figure 3a shows an SEM 
micrograph of a freeze-dried oil gel, which confirms that the oil 
gel had three- dimensional polymer networks and suggests that 
the pore size of the oil gel is about 10 m. 

Next, we tried to form stereocomplexes inside the oil gels, 
because we have confirmed that the prepolymer could form 
stereocomplexation with PDLA (Supporting Information, 
Figure S12). It is noteworthy that the solubility of 
stereocomplexed PLA is lower than enatiomeric PLA.11b 
Therefore, we assume that an oil gel shrinks by forming 
stereocomplexes between PLLA within polymer networks and 
PDLA. The oil gel in DMC was immersed into a solution 
containing PDLA (Mn = 4300, polydispersity = 2.24, 50 
mg/mL). After 24 hours, the oil gel was freeze-dried in order to 
preserve the structure of the polymer network. We vertified the 
stereocomplexation by SEM images and X-ray diffraction 
(XRD) measurements. Figure 3b shows an SEM image after 
introducing PDLA; as compared with the pore sizes before 
introducing PDLA (Figure 3a), pore size was reduced after 
introducing PDLA, suggested that the oil gel might shrink by 
stereocomplexation of PLA. XRD pattern is shown in Figure 4. 
Strong peak is observed at 2 = 12 °, which are in agreement 
with previously reported values of PLA stereocomplexes.11b . 
The amount of introduced PDLA was 0.9±0.2 mg (n = 3) (see 
Supporting Information, Table S1). We think that the oil gel 
might shrink due to the lowering of solubility of polymers 
caused by stereocomplexation. And it is also conceivable that 
PDLA cross-link prepolymers by sterecomplexation between 
PDLA and block sequence of L-lactic acid, leading the 
shrinking of polymer network. However, shrinking of oil gels 
was not made sure by the change of swelling ratio (see 
Supporting Information, Figure S10). If PDLA with more high 
molecular weight was used, swelling ratio might decrease by 
stereocomplexation. Therefore, it suggests that stereocomplexes  
might form in oil gels and the oil gel shrunk. Detail 
investigations are currently underway with various conditions 

Conclusions 

In conclusion, this is the first reported instance describing the 
preparation of chemical gels composed of PLA with low-toxic 
organic solvents. Copolymers composed of PLLA and PTMC 

derivative were cross-linked using oligo(ethylene glycol) containing 
amino groups. The yield of the cross-linking reaction is about 20%. 
This value is considered to be low because of steric hindrance of the 
main polymer chain and synthesis of graft copolymers from 
prepolymers and cross-linkers. The obtaind chemically cross-linked 
polymer network absorbed DMSO, DMC and DMS, leading to oil 
gels. Swelling ratios of these solvents are 28, 3, 8, respectively, 
which revealed that stereocomplexation between PLLA of three-
dimensional polymer networks and PDLA occurred and the oil gel 
shrank. These oil gels can be investigated as vehicles for lipophilic 
drug delivery systems (under investigation and published in the 
future) and gel shrinking upon stereocomplexation has potential 
applications in stimuli-responsive materials. For example, the size of 
oil gels with nano size can be changed by stereocomplexation when 
the swelling ratios of them are low (the distances among the 
sequences of PLLA are short, so it is easy to cross-link by 
stereocomplexation).And we found out that stereocomplexes 
between PLLA and PDLA is easy to degrade than homopolymer.24, 

25) Therefore, degradation of oil gels can be changed by making 
stereocomplexation.    
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