5540 B4 2 B ¥ @ 4t T Vol.40, No.2
2023 4 2 A FINE CHEMICALS Feb. 2023

EHS5BEUER
ETREEEIN KRR R SIEERE
WEHH RENETI R FEAERE

AR, RE® ', WRILZ, HEMA, EHL
e, mmal, & kT, K"
(L ARWEFE RS (L2 S FREEERE, |4 T 524088; 2. WIRIMEAS: L2kps, MPS 400047)

TR DL N-ToS ke dk = B SRR A AR, RERR IO 2R 2K MR RN SR Sl 46 T AL Ak ik (MSN) 4KER,

Hakma i, K. ARuIRr g, ZORICEIARE MG E (Flu-G-Ins, Flu AREEIRZE
HE) Bkl TR E 2 R4 Flu-G-Ins-MSN,, i3 TEM, FTIR, XRD., N, Wik, i Zeta BAL
XPRRIEAT T RAE . 58 T At 22 i isg i, 358 TR . R . pH X Flu-G-Ins FIFREEAR 1T
BRI o 452 R3RHT, 24 MSN ZKIRBURREE Y 10 g/L. FRBEIRHHREZ N 0.10 mmol/L i, 28 24 h #Et
4%, Flu-G-Ins-MSN X BRBAR T 02k 245 7] 34 25.9 umol/g; % Flu-G-Ins FIERENR T 00 B B B L0 pH
WA, pH BT, B2k, 7EAMRIE R 430 pH 7.4 BREEH, SRR 2T 2k 21 (s 8O R fe 5
FUte B 2 o/L WERZ5RT-7E 50 mmol/L #iZEMMHA ORI T, Flu-G-Ins 0.5 h AU T IA 8.35 pmol/L, FAHifiR
20 h PRI T3 75% o A ERE ST 3R 20T (1) S R A, R S Flu-G-Ins FIER W%ﬁﬂ’]ﬁéﬂ*#ﬁo
KRR AN W E; BT WRREG LA R B2 R

FESZES: TQ469; TQ460.4 XERFRIRES: A
MEHS: 1003-5214 (2023) 02-0322-08 FRRE (FRERE) #RIRF (OSID):

Fabrication and drug release perfor mance of glucose-responsive double
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Abstract: A dual drug delivery system Flu-G-Ins-MSN (Flu represents for fluorescein isothiocyanate) was
prepared by surface aminopropylation, phenylboration, cyclic adenosine monophosphate (cAMP) loading
and fluorescein-labeled gluconate insulin (Flu-G-Ins) capping of mesoporous silica nanospheres (MSN),
which was prepared by hydrolysis and polycondensation of tetracthyl orthosilicate (TEOS) using
N-hexadecyltrimethylammonium bromide (CTAB) as template. The samples obtained were then
characterized by TEM, FTIR, XRD, N, adsorption-desorption, Zeta potential analysis, followed by
investigation on the effect of loading time on drug loading capability and the effect of sugar sources, sugar
concentration and pH on the release of Flu-G-Ins and cAMP. The results demonstrated that, when the mass
concentration of Flu-G-Ins-MSN was 10 g/LL and the concentration of cAMP was 0.10 mmol/L, the drug
loading capability could reach 25.9 umol/g after stirring for 24 h with no light irradiation. The release of
Flu-G-Ins and cAMP trigger by glucose was significantly pH-dependent and enhanced as pH increased. In
the normal human physiological pH=7.4 environment, fructose and glucose exhibited the strongest
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stimulatory effect on drug-loaded particles. Flu-G-Ins release from 2 g/L drug-loaded particles stimulated

with 50 mmol/L glucose solution for 0.5 h was up to 8.35 pmol/L, while cAMP release was up to 75% in

20 h. Glucose could repeatedly stimulate and unseal drug-loaded particles, thus achieving sustained

controlled release of Flu-G-Ins and cAMP.

Key words: glucose; insulin; cyclic adenosine monophosphate; response release; mesoporous silica; drug materials
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Fig. 1 Schematic diagrams of fabrication of glucose-responsive MSN based delivery system and controlled release of

Flu-G-Ins and cAMP
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Fig. 4 Pore size distribution curves of AP-MSN, BA-MSN
and Flu-G-Ins-MSN
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Table 1 Pore structure parameters of AP-MSN, BA-MSN
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Fig. 6 FTIR spectra of MSN, AP-MSN, BA-MSN and
Flu-G-Ins-MSN
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Fig. 11 Release kinetic curves of cAMP
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