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Diabetes is caused by the lack of insulin secretion or the reduction in its sensitivity. The recent treatments for diabetes do
not fulfill the requirements for the maintaining of normal blood glucose level. The most frequently used treatment for type
I diabetes is an insulin injection. However, the insulin injection often involves the life-threatening risk and the low compliance
of patients. Accordingly, extensive studies have been done to overcome the shortcomings of the injection. A representative
approach is to employ self-regulated insulin delivery systems. This report includes the principles of glucose-responsive release

in the self-regulated insulin delivery systems.
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7P RIA (concanavalin A)i= 273 (jack bean, Canavalia ensi-
Sormis)ellAl @Al dde] dFo g AP SHENE 7ML
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molecules)@} FAF71H Qledo] FyhPERAL] AFHHE £
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Figure 1. Self-regulated insulin delivery system using glycosylated-
insulin and concanavalin A (Con A).
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Al Fth(Figure 1). ©] flol® B2 AFAs0] 7718 1
7 FZIRPERAE o] g8t At 24 QEY A AlAEE AT
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9 WA} Z(three-dimensional networking structure) & 7 2] 5= Q)
o 3k MESA 725 ] A8l T2 AREE e 1l
A} ARERE] B2 3EAF ARER 7EA|(crosslinking agents) 7FS] 4
243N (hydrogen bond), &2 % (covalent bond), A+ Q13 (van der
waals force), 2274 A& Z-&(hydrophobic interaction), WH7-Z(helix
structure)4d, 18]32 ©]2A%ion bond) 5] thEZ o]l Lee and
ParkZ} Obaidat and Park 5> X5 A 7411 Q= A} A
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D so|l=m2 AL AZEATH10-13]. ©] S| =R AL A Tk
o &Aool Wl Z-A 23 o](sol-gel phase transition) 75
Ehf=t, Txgo] EAshE el slo|Eg o] mEHWH X
= 7R 1A ARES A LEYo] R RIALL A= AAA A
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UHHIA (102 kDa)= £+ 5= ¢l WHFE 21 (semi-permeable
pouch)ell W& ARSI Q1A o]2lek= W o] 71 <
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Figure 2. Glucose-responsive sol-gel transition of hydrogel composed
of glucose containing polymer and con A. Con A was played a role
in crosslinking agent.
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Figure 3. Swelling of glucose-responsive hydrogel composed of basic
polymer and glucose oxidase (GOD).
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Figure 4. Deswelling of glucose-responsive hydrogel composed of
acidic polymer and GOD.
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Figure S. Glucose-responsive porous microcapsules. The functional
gate, which was composed of poly(acrylic acid) (PAAC) and GOD.
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(interfacial polymerization) &= Azt tha-4d wlo] 274 (porous
microcapsules)®] 7]3-& EE]okaHAKpolyacrylic acid) .2 A&
(graft)3 H X Aslass 1gslste] v SHA Ti(gate)
= 7K wlol a2 EE AxEATH21]. 2edo] EAEHA] =(F
) ZelX= EjolaAte] AlEo| #ol(extension)§lo] Flo]AE
WEe] Y75 Balskar AN, 2 AFEE AL jEgel o) At
dg} =¥ Zelotagito] %3kl (shrinkage) Vol AE HE2] V1%
d7E dol FouA IRt U QEUE WEStFigure 5).
FHZolle 25T AstaA ol FiEE e Y HEAT
S @ E<%(liposomes)©l 093t ?i T= YAt Jo ef al > EEY
’&QLOH A] ‘””‘F(fatty acid) B oFz1vllAd a1 Aamphiphilic poly-
mer)E ATAA 27431 E5 9 4k} E A (hydrophobically modified
glucose oxidase)E A|Z=stal, ©]& AHdolA WEsh= pH 584
X Z(pH-responsive liposome)2] o) Tgo = ¥t S04
2 EHS 20k 22-25]. ©] BlEHS o] & gl
wEE A, PEEe o m‘Oﬂ E?Jsd EET AISIELS] £
ol o= 2z &
o] e =AY —rﬂr’ﬂol Z7kste] EAdekal QA A
(Figure 6). °]5> HE2 O F AM-E AL Q= pH SHA
[22,23], wlElorT 2 A methacrylic acid) 55 SAE &
FEC] pH SHA x| L= Aksla =313
o] PEHFL XEo] EAlsh Sl =EHW AL FFHel 9
3| Bzl vs FHANIIAY AR S ThEo] YEFORNE XA

F
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Figure 6. Glucose-responsive liposomes incorporating GOD. GOD was
hydrophobically modified with alkyl chain or amphiphilic copolymer.
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Figure 7. Glucose-responsive sol-gel transition of phenylboronic acid
with poly(vinyl alcohol).
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A otr] E(polyacrylamide) ¥ Z338te] L2 §973 EAerS
Aeraloith28]. o] Bl AARS o Asla s aaik-go
of8l) A Btelrart UEReH| = 27 AHS(NADH — NAD')
A7 w8 kst S7Ee EA whe Rgdo] Absstel &
Hozn Fido] FxlE= Zlo] 11 dejolrk

EE AStEAE o &3 A 2 Ed Y AIAES ol
AF7F Hoj e o, ¢ (buffering)”]50] = A Hol) A
oM<= in virro 7ellX 8] AEAAET BEA o] Wk o] &
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Figure 8. Self-regulated insulin delivery system using gluconic acid
modified insulin and phenylboronate group-contained gel bead.
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2.3. SMSIBIES 0|88 X7 T QIEEl Mk A|AH
A Sakurai W AT BAFSFEHES] A5 Hd W 2 Kphenyl-
boronic acid)@} E&]E(polyol)Q] Z2]H]'d & -2(poly(vinyl alcohol),

PVA)Q H3HAE o] 83t ¥t A WE AJAES wchksith
[2930]. ©) AARE sldn et Fejuldeage] so|EHA]
(hydroxyl group)Zte] 554 4 Wheo® A& gk dalF o

N

|3tz Flojt}. o] Ao xEo] EAH: 7 =EFHW ddR
E2ke] BA I (borate group)©ll o] A 07 AjehHA
R EAY sto]|=5A]719] Aol gljg]= o] 7‘3 | W&o Egst
S JEHE WEslth(Figure 7). Z7RPLHAE o]8-319] 7k
stolE2 A rix7 A £ A d R EAREEE 5?3 A A 74 A
Z-A Ado] AEE BT AN o] H3AlE pH 9.0 0]
] Z0dA N ARt Ao] EAIF O R XA, oy AT
AAE HdBEAY 1EALS] FAkIE ofn| ] HIkete] EwAk
9] A FA(nucleophilic attack) . ZH-¥ 51k-E2]S AS BT
srowm A pHelA Aoz EdAE 9N F U
[31,32]. ®3 o] A7 AR ST G 2] Al A<kst
0% E}L __IL_E\:]— gDL/H H]—T ]/\Eﬂl: ;1]0].0}03\;]_[32] /ﬂ :L_Fri:f
o] A A& (gluconic acid modified insulin)S #| 32312, ©]
AR EAS 7H 3122 7 YK (gel bead)ell AFAIA Fet ©
o AdEEE gl HRE e S S e
o} o] A At TEFS VlellT, EEFo] dldrEAtel| FAZ
O & AfshEA SFAte] A edo] ] thFigure 8).
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