MR BRI

AR E BRI R B F R BT R

SkHE ', BERRLC, BB, BRR
(L FERAMBAFL T, b 100045) (2. RHE5HMHEORMIEFTRIERARLT S, | RERRAZHE
ChmIE g hE S ThE, LHRIKFRIEALER, A7 M 510640)

WE: BEERHITTINATEALD, #&TRDETBFRBELRBRII. ZAAERT RRAATRRKEAEH LT
R R ABARGE MR TR, SR ET, MAERKRENRE, BTN E MR ERIK, BRI X EHRIK, %
AL 008 iF, HIEIRMALILRIENIRZT 1048, Astihah b, A & BAEARE ARERYA, AT REA §iFT
BRAGEA, HET §letiZi i, AERT %A B ARIMENT R Y efkiits. SRAY, ATEINT
BT R R GEAR RATIE MRS A, ABRRES 0.08 B9 T A A BAR, P A § B n st A GoALIEAT 1)
D F 2 min, BEIEFRETA8 h, HIMERH A FHRET, HATRIH B 2T HEBALTIRELE BLBANNEKE 6 h,
HHATH RS RIH N5

KR AT R HiRE, ARG WOMERS A AR

NES: 1673-9078(2016)1-159-163

Modern Food Science and Technology 2016, Vol.32, No.1

DOI: 10.13982/j.mfst.1673-9078.2016.1.025

Preparation of a Starch-based Carrier for a Gastric Floating

Controlled-release Delivery System and Its in vitro Release Behavior

ZHANG Hui', HUANG Xiao-yi’, HUANG Yan-ran?, CHEN Ling’

(1.China Rural Technology Development Center, Beijing 100045, China) (2.Ministry of Education Engineering Research
Center of Starch & Protein Processing, Guangdong Province Key Laboratory for Green Processing of Natural Products and
Product Safety, College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640,
China)

Abstract: Carboxymethyl groups were introduced into starch-molecules to obtain a starch-based gastric floating drug carrier. The
influence of degree of substitution (DS) of the carboxymethyl group on the structure and performance of the starch-based gastric floating drug
carrier was investigated systematically. The results showed that, with increasing DS of the carboxymethyl group and decreasing crystallinity of
carboxymethyl starch, the swelling property decreased after the initial increase; when the DS was 0.8, the swelling index of carboxymethyl
starch increased by ten times compared with that of the native starch. Based on this result, a gastric floating drug delivery system was prepared
with vitamin B, as a functionally active substance and carboxymethyl starch as the carrier material. The in vitro release behavior of vitamin B,
gastric floating tablets was evaluated in simulated gastric fluid. The results revealed that the carboxymethyl starch based gastric floating tablets
had good floating and sustained-release properties. When the carboxymethyl starch with a DS of 0.08 was used as the carrier, the tablets could
maintain floating in gastric fluid for 8 h with a floating lag time of less than 2 min. The in vitro drug release kinetics suggest that the
carboxymethyl starch based gastric floating system can extend the vitamin B, release time to 6 h, and the release behavior follows zero order
kinetics.
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Table 1 Floating properties of gastric floating tablets based on the different starches

Sample Carrier material Tablet hardness/N Floating lag time/min Total floating duration time/h
1# Maize starch 20.00 - ~
2# Maize starch 40.00 - -
3# carboxymethyl starch (DS =0.03) 20.00 >40.0042.31 > 8.0040.34
4# carboxymethyl starch (DS =0.06) 20.00 >30.00+.56 >8.000.27
S# carboxymethyl starch (DS =0.08) 20.00 <2.0040.52 > 8.0040.26
6# carboxymethyl starch (DS =0.08) 40.00 >30.00+3.01 >8.0040.51
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Table 2 Regression equation of VB, release kinetics from starch based gastric floating tablets

Carrier material Kinetic model Regression equation R2 Rate constant K
Maize starch Logistic Q = ]ﬂﬁ% 0.912 K =3.24
Carb:)););nle:;/;s)tarch Logistic Q = Hiﬁ"% 0.970 K. =175
Carb:;’;"f?;';tamh Logistic Q = uﬁ% 0.952 K =167
Carb(o é)gn’f?ggs)tarch Zero order Q, =17.77t 0.995 Ko=0.178
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