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Abstract: In the present study, glucose-sensitive hydrogels using phenylboronic acid (PBA) without glucose
oxidase and catalase were prepared. The swelling-shrinking behavior of the hydrogel according to the variation
of pH and glucose and ionic concentrations was investigated. The swelling ratio of the hydrogel containing
PBA increased with increasing the glucose concentration and the volume was very sensitively varied with the
pH. However, the ionic concentration did not change significantly the relative swelling ratio on the hydrogel,
indicating that the hydrogel was dimensionally stable.
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Figure 1. Charged tetrahedral form of phenylboronic acid
in an acidic medium.
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Figure 2. The reaction of p-tolylboronic acid with glucose.
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2.1. A2 Al

Hydroxypropyl methacrylate (HPMA, Aldrich)} (NV,N-
dimethylamino)ethyl methacrylate (DMA, Aldrich)y= &%
HhS- Hol| XFF5FAHE AAH AHESHA T Tetraethylene
glycol dimethacrylata (TEGDMA, Aldrich), ethylene glycol
(EG, Sigma), ammoniumpersulfate (APS, ALdrich), hy-
droxyethyl methacrylate (HEMA, Sigma), acrylamide (sigma),
phenylboronic acid (PBA, Aldrich), aminophenylboronic
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Figure 3. Relative swelling ratio as a function of glucose

for hydrogels at 25°C.
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Table 1. H>O content in synthesized hydrogel

H,O content (%)

Polymerization temperature

4°C 25°C 35°C
Without AAmPBA 79.73 77.91 80.16
With AAmPBA 81.53 85.33 84.91
I : after1h
i B : after 6 h
= 200 |
2
'
@ 200 |-
£
3
2
@ 100 |-
0= S e e e B -y
-100 | 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5

Concentration of NaCl (M)

Figure 4. Swelling and shrinking profiles of hydrogels at
various ionic concentrations of 50 mM Tris buffer at room
temperature.
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Figure 5. Swelling and shrinking profiles of hydrogels at

various pH values of 50 mM Tris buffer (0.15 M NaCl) at
room temperature.
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Figure 6. The relationship between equilibrium swelling ra-
tio and pH profiles for hydrogels in 50 mM Tris buffer
(0.15 M NaCl) at room temperature. The hydrogel was in-
cubated for 6 h at each pH.
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