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Encapsulation of pH-Responsive Polymer Gel
with a Hollow type Spherical Bacterial Cellulose Gel and Drug Release Evaluation
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Abstract: In this study, HSBC gels encapsulating Poly (N-methacryloyl Glycine)(PMGly) gel, which is a pH-responsive polymer gel,
were prepared. The volume of the encapsulated PMGly gel changed reversibly depending on the pH of the medium. The encapsulated
PMGly gels could contain cationic model drugs and the release behavior of the loaded model drugs changed depending on the pH. Under
acidic conditions (pH 2.0), the model drug was rapidly released from the PMGly gel, on the other hand, in pure water, the drugs were not
released because these drugs were strongly adsorbed on the PMGly gel by electrostatic interaction. The HSBC gel encapsulated with
PMGly gels with biocompatibility can be applied to safe drug release materials with clearty controllable release by pH
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2 — 1. PMGly /LA, HSBC & /L Dl

JKIBH T MGly, ZEEH], BRIAAIZHUKICIAIR L2 b D& T ) ~—IwiEE Lz, UTIK 96 V= /L7 L— D% T =
N ) a— A A VTl UTcte, £/~ —3HR 15 uL 21 K L 60 °C T 2IFHBUG SHT2 . G572 EkiK PMGly
TN EMUKCUEE LT, B 2 5Tl BRIk PMGly 7V 21298 L 1 Bis 2@ L7k, vV a—> A4 A LT
M= L7 UFIER 96 7 = /L7 L— ML, 5 HHEICEEFT O VE EFEEL, &FF7 BRI 30°C Thsg L=, A
ZAI/K TS 1 wi% NaOHaq CYARAWEE L7-1%, BRIk PMGly 7 /LPNE HSBC 7 /L %157
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T IVHE T FA M FE T H D Rhodamine 6G 238K L7=. BRIK PMGly 77 /L% 1 mg/mL Rhodamine 6G 7K H1Z
2 HMIER LTz, T EERKEER(EH = 20)E721300KE2 2 mL A7 AR Sz L OBREER: 1 em)DHIZ AL, UV-Vis
441 % IV C Rhodamine 6G O KWK 5 525 nm OWSEEE DORIR (L 2 HIE LTz
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3 — 1. PMGly # /L% HSBC #7 /L Dkl

WERDOIEERFTIEEZBEIZ LT, RIRHK T2\ rd HSBC
TN KD B 7T EABIZEEE) L 7= (Fig. 1(B)). PMGly 7 /L ®
HSBC 7' /W2 &5 71 72 AkiE, HSBCZ LAY TIEL D,
HIREEEME DB PMGly 7L & AR L 2Bl K200 THEIC e D
ZEMHIRESND.

BEEHIDOYRINE DD 720y PMGly 7' /L % HSBC %7 /L Tl 7 /L
L7256, pH =70 OfiKF T PMGly 7 V2 M35 2 &
C, HSBCZ DB LT, ZREM AT/ ~—ITx LT 5wi% E
THMEAENSE S &, #kFT PMGly 7003 L TH
HSBC 7 /WA ST, B 7B/ AIEETH -7

71 F 7 T % Rhodamine 6G % PMGly /LNl HSBC 7 /L

(T L72RAE % Fig. 2 1”3, pHIZIE L CHERD PMGly &7
JLDMHE LT D Z & DMBIZE S L7 (Fig2 (B)). pH 2.0 DEREET
I%, PMGly 7LD ADHE L, HSBC 7LD KE X%, pH7.0D
EE LIFFEE L TR Z &G, PMGly 70 & HSBC 7 /v
WA EAERETIZ, AWML L TIFEEL TWA Z LR MR L
7o, ZOWHE L7= PMGly 7 /v FREE, #liKIZIRIE S8 C S IH
BIRETpinoTz.

Z #UF Rhodamine 6G 73 PMGly 7' /L0 1 )Lk ik & §FEE BRI CE L, BN+
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Fig. 1 Photographs of (A) PMGlIy gel (crosslinker :
5%), (B) PMGly (5 %) gel encapsulated HSBC gel.

Fig. 2 Images of PMGly (crosslinker : 7 %) encapsulated
HSBC gel stained with Rhodamine 6G. (A) swelling of
PMGily gel, (B) shrinking of PMGly gel (pH2.0)
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Sleleh EEZBND. T FURERA A U REIC K T, Rhodamine 6G ZfFAE S5 Z & T, HIAMET L LR
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3—2. AT FAEE ORI
fliAKI X OERQEH = 20086 5 @Nﬁ# IZBWTh,

Rhodamine 6G DI AN 525 nm (2351 2 WL, B
MofGE & & HizHmL, 24 REFE&I _/EE#I@I iz ﬁui
(Fig. 3). 24 WL ORI R kT 5 &, fKF Tk
0.0586 pg, HEER/KIAERHF(PEH=20)TlX30.1ug & K& B b
fik & Zp o7z, MUKHTILFEH S 77 Rhodamine 6G 13 PMGly
TNHFD-CO0™ & FFERH BRI L VAT 525, pH 28
KTFL7 e hARENRREL< 72D L PMGly 7V DIV RF
37 e b A3 5728 Rhodamine 6G 23 L, % 7-PMGly
TN DIHEIC L D0 LR o7z, REIC
Rhodamine 6G DFLHAL - ~ 7= E 2 Hivb.
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PMGly #* /L4 HSBC 4 /Wi, JEPFHO pH BEElC kv
PMGly /7/W>H 2 — I, 1A My & O BEAER O
ZMIC LD, BAREZ S HHHIREAS ATHEA > HSBC 7 /LA M
Ll &b, LRI B OFEE N E 2 binb.
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Fig. 3 Time-dependent curves of released Rhodamine
6G concentration from of PMGly gel in pure water or
HClag (pH=2.0).



