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Abstract: This study aims to verify for humans the suitability of the enzyme—fixed hydrogel used for
the patch sensor of the blood sugar testing system without blood sampling, which utilizes reverse
iontophoresis. Using acrylate monomers, hydrogel was synthesized to which a certain unit of enzyme is
fixed. In order to analyze the material property of the synthesized hydrogel, a structural analysis was
performed using FT—IR spectroscopy, while the DSC was used to verify the thermal stability. In addition,
with the UV—Vis spectrophotometer, it was verified that the degree of active enzyme is at least 50%
greater than the standard product. The SEM was used to verify secure fixation of the enzyme onto the
surface. As a result, it was observed that the enzyme is successfully fixed to the surface. Since the
hydrogel makes direct contact with a patient’s skin, it is essential to evaluate the toxicity when making
direct contact with the skin. For that purpose, various sets of tests were undertaken according to the
ISO 10993 —cytotoxicity, intracutaneous reactivity, skin irritation test and maximization sensitization.
Consequently, it was successfully verified that the enzyme—fixed hydrogel have bioavailability.
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AR AlQko R Sesldl 0] £ ATS Q)8 2—hydroxypropyl
methacrylate (HPMA, aldrich) £} (N,AN—dimethylamino) ethyl meth—
acrylate (DMA, Aldrich) 2 4% Qi a8]a, 844 94l 7lwA| st
< 3R= tetraethylene glycol dimethacrylate (TEGDMA, Fluka), ¥F&-
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HPMA + DMA+ EG 5 min Mixing

Add to TEGDMA + TEMED 5 min mixing

Add to Gox solution 5 min mixing

Add to APS 1 min mixing

e N =—

25 T 3 hr gelation in chamber

4 C 3 hr aging in chamber

6 time washing 48 hr & 4 C keep in shaking bath

e N ———

4 C keep a gel in cold storge

Figure 1. Synthesis process of hydrogel.

U A 7] ol A W 3] 2 s
DG ol ae) A9 olAE S Aeg fls) 5 e

A2l AAZ ¢35 PBS (phosphate buffered saline) PFFNS o]
L3+ AH ZAS A Qu;] MH A7 Bt $81AL- 100 mL
bottleel] Bol 4 Tl B3It

SMEM,

IR 24M: Sens IR system®] FT-IRE ©]€3}% ATR methodZ
transmission F =64 resolution 4 cm™, scan factori= 16°.%
217gste] F4sksick

DSC 2A: Perkin—Elmer Pyris 1 DSC with coolerg ©]-£-3]
o] S5 W¢ 20~400 ColA heating®} coolingS HHE351
2 heatingZ7H4] 243197 & £% 2 W7t £5X 20 C/min
o7 /dx%g].oq 1-';4\-1 O]_oﬂ\;].

TGA 2AM: TA instrument, 2950 TGAE o]€3l] LEHAE
204 800 TV &3kl & &5+ 10 C/min® = A7s}

of wAjstIk

EHEA,

S84 EY 244 51 ) pore B 9 7)E B 95
of 308 57 23 5 SEME olajo] 53 Wl 9 sk
2 30u1E 10001714 SR15H5I,

£ 2 ] T2 S5 Ul Pore B2 24 A 1% 3|
of wk =814 Ul pore w35 A8] S8l a4
unit 91O WS SakaS Fhgsisict
R 1 212 A1) SHefel FHAL SRR SEMO



FAE A 544252 Patch Sensord 3] 3 9l AAAGZA o A AT 113

slelaigick

A BME X 3P A a4 ARESE glucose oxidase
9] S 40 unit © & 243 - MegazymeA ] Glucose Oxidase
Assay Kit(K—GLOX01/05) & AR5l 10 mL conical tube®l|
POD mixture 4 mL¥ Y, 7|5 Il 3145 Y€1 D—glucose
1 mLE ¥il, wRE 3 Agoflx] 2531t WAAIZ] 5 WA|EE &<
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Figure 2. FT—IR spectra of hydrogel.
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Figure 3. DSC thermogram of hydrogel.
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Figure 5. SEM photographs of hydrogel surface.
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Figure 4. TGA thermogram of hydrogel.
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Figure 7. SEM photographs of pore in hydrogel by enzyme unit: (a) 0 unit; (b) 10 unit; (¢) 20 unit; (d) 40 unit.
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Figure 8. SEM photographs of fixed enzyme in hydrogel by enzyme unit: (a) O unit; (b) 10 unit; (¢) 20 unit; (d) 40 unit.
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Figure 9. UV—vis spectrum of enzyme activity by time: (a) 40 unit STD; (b) 40 unit hydrogel.
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