2% 224 Acta Pharmaceutica Sinica 2019, 54(11): 2093 -2099 - 2093 -

E TR YIS HNRE S EFE MM aH] & A FF TN

OB, L K, ERE MK BV REEY D 5

(B BEZRY Lg%l 2. P IARHIRIER Z0E 3 LA e, 3. Bl EE AR E-0T TERE,
4, bR AR E IR S B IR 6 3 oy, B3F 201203)

TEE: AW 3 BRI TRR LR AR B B 1R R B s, 1 IRgh 2 5 v A K 8 i Py B B I, B R
T LA 2 B IS A o AR SCIE IR Ak 25 ORI 85 B B, $ H — Bl S RO ik g A Ak T 1
FhBE AL T 38 7, R LA N e T, SR b VR VR ) 46 3 B R R A AR B R ORL; BTN B A R A B AR A
BT RS B R, S 26 R LT A P R A B REVPAN o S8 M (A T S S R B R 1 A B
FNBE R PE RO 52, B RE T S RMME S H T (Ha) B I HE (Ad). #E (Sp). P9 SR P (Co) IR 1 (Ch), 15 A7 ik f
e b 5 14 SRR AR T A W GRS VR, LG VPN AR B G U (B B A Oy AT S A R4, A5 IR
BE 5 R AT A E s (TR IR R 940=21 1), FLrh B AR & A RL T & 20%, Zidlit o 1140 TR s SRk
153 LHE R 2 A F 2R 2 B it o PR I AR AN B B MERE VPN A R R, 5 B R A R B O AR L, A B
AL B B SR T i R O 4 RS T T A v S RO N B IR AL 7 R R R AT EE

SR RN AR O, B VS R B R A FE

FE 525 R43 CRRFRINED: A X E YRS 0513-4870(2019)11-2093-07

Bioadhesive pellets of astragalosides: preparation and adhesive
evaluation based on the physical properties of wet mass

LI Lei', SHEN Lan"**, WANG Xiao-ning®, LIN Xiao'?, HONG Yan-long*, FENG Yi’

(1. School of Pharmacy, 2. Engineering Research Center of Modern Preparation Technology of Traditional Chinese Medicine
of Ministry of Education, 3. E-institute of Chinese Traditional Internal Medicine, 4. Shanghai Innovation Center of Traditional
Chinese Medicine Health Service, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract: Bioadhesive preparation can be attached to specific sites to control drug release rate, increase drug
concentration and increase efficacy, which is based on natural or synthetic polymer material. In this paper, based on
the physical properties of wet mass, a method for screening adhesion formulation was proposed, which was different
from conventional way of screening optimal formulation, and astragalosides loaded bioadhesive pellets were
prepared by extrusion-spheronization method (extrusion speed 30 r-min?, spheronization speed 808 r-min,
spheronization time 7.5 min) based on this formulation screening method, small living animal imaging technology
and mucin from porcine stomach model were used to evaluate the in vivo and in vitro adhesiveness behaviour of
the pellets. According to the relationship between the physical properties of wet mass and the formability and
adhesiveness of bioadhesive pellets, five key physical properties hardness (Ha), adhesiveness (Ad), springiness
(Sp), cohesiveness (Co), chewiness (Ch) were selected as the index of screening optimal formulation, therefore a
comprehensive evaluation model was established, which based on principal component analysis, to did digital
ranking for these proposed adhesion formulation, the optimal formulation was determined: microcrystalline cellulose:
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(chitosan : Carbomer 940 = 2: 1), the adhesive material dosage accounted for 20% of the excipient dosage, and
the ratio of drugs to excipients was 1 : 4. All animal experiments have been approved by Ethics Committee of
Shanghai University of Traditional Chinese Medicine. The in vivo and in vitro adhesive evaluation results showed
the pellets had a clear advantage in intestinal adhesion over normal pellets, its also proved the scientificity and
reliability of the method of screening bioadhesive formulation.

Key words: astragalosides; bioadhesive pellet; wet mass; physical property; mucin from porcine stomach;
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Table 1 The results of total variance explained of the alternative
formulations

Initial eigenvalue

Component Total Percentage of variance/% Cumulative/%
1 2.106 15 52.12 52.12
2 141013 30.20 82.33
3 0.587 49 11.75 93.08
4 0.524 61 6.49 99.57
5 0.371 62 0.43 100.00
Table 2 The results of component matrix of the alternative

formulations. Ha: Hardness; Ad: Adhesiveness; Sp: Springiness;
Co: Cohesiveness; Ch: Chewiness

Physical property 1 Component 2
Ha 0.279 05 0.630 93
Ad -0.305 28 0.643 88
Sp 0.545 19 -0.329 42
Co 0.523 23 0.155 55
Ch 0.507 88 0.233 74
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RS R B e B R BB Ak, SR 4 R T2
1l A v [ BR O ) B S R B A B B O,
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A (5 R R B 1 B 3R AT N 5, 285 RT3 45.88%. [
B 23.17° MG 5 0.86%
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Table 3  First/second composite principal component value of the alternative formulations. MCC: Microcrystalline cellulose; CS: Chitosan;

CP 940: Carbomer 940; HPMC: Hydroxypropyl methylcellulose

Formulation type

First principal

Second prinicipal Composite principal

Constitute adhzrs?\?s :.:z:;z; 1, COmponent (F,) Ranking. component (F) Raking component (F) AN
MCC:(CS:CP940=2:1) 20 09781 1 0.8320 4 0.9230 1
MCC:(CS:CP940=3:1) 20 0.1824 8 0.8412 3 0.4314 2
MCC:(HPMC:CS:CP940=1:1:1) 40 0.656 9 3 -0.102 3 13 0.369 9 3
MCC:(CS:CP940=1:1) 30 -0.006 2 10 0.310 6 8 0.1135 4
MCC:(CS:CP940=2:1) 30 0.647 6 4 -0.786 9 17 0.1054 5
MCC:(CS:CP940=1:1) 20 -0.662 2 18 1.3275 1 0.089 9 6
MCC:(HPMC:CS:CP 940=1:1:1) 30 0.0347 9 0.160 6 10 0.082 2 7
MCC:(CS:HPMC=2:1) 40 -0.3147 16 0.6950 6 0.066 9 8
MCC:(CS:CP940=3:1) 40 0.4875 6 -0.656 2 16 0.055 2 9
MCC:(CS:CP940=1:1) 40 0.2350 7 -0.364 4 14 0.008 5 10
MCC:(CS:HPMC=1:1) 40 -0.1759 14 0.2070 9 -0.0312 11
MCC:(HPMC:CS:CP 940=1:1:1) 20 -0.039 4 12 -0.0205 12 -0.0323 12
MCC:(CS:CP940=3:1) 30 0.5810 5 -1.046 2 19 -0.0340 13
MCC:(CS:HPMC=3:1) 40 -0.699 0 19 0.7139 5 -0.1650 14
MCC:(CS:HPMC=3:1) 20 -0.048 6 13 -0.488 9 15 -0.2151 15
MCC:(CS:HPMC=3:1) 30 -0.362 7 17 0.006 8 11 -0.2231 16
MCC:(CS:CP940=2:1) 40 0.8377 2 -2.036 8 20 -0.248 6 17
MCC:(CS:HPMC=1:1) 20 -0.2801 15 -0.3150 21 -0.293 4 18
MCC:(CS:HPMC=2:1) 20 -0.0177 11 -0.802 3 18 -0.314 3 19
MCC:(CS:HPMC=2:1) 30 -0.869 4 20 0.5832 7 -0.3204 20
MCC:(CS:HPMC=1:1) 30 -1.164 9 21 0.941 8 2 -0.368 7 21

Figure 2 The external appearance of bioadhesive pellets of

astragalosides
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Figure 4 In vivo imaging of mouse with pellets at different time by small living animal imaging technology. A: Normal pellets group; B: Bioad-

hesive pellets group
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