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Abstract: Objective To prepare palmatine-loaded flexible nano-liposomes (PFL) films with Bletilla striata polysaccharide (BSP) as
membrane material, and evaluate its pharmacy related performance in order to lay the foundation for further application. Methods
The PFL was prepared by injection method and the films of PFL based on Bletilla striata polysaccharide (PFL-BPF) was prepared by
homogenate coating method. The PFL-BPF was characterized and evaluated by electron microscopy, differential scanning calorimeter
(DSC), and in vitro transmucosal membrane experiment. Results The PFL and BSP had good compatibility and easy to film with BSP
as membrane material. The appearance of PFL-BPF obtained was smooth, non-bubble, flexible, and suitable stiffness; PFL-BPF had
good biological adhesion. The time of scouring the film agent from mucous membrane with normal saline was (130 + 7) min. At 0.5 h,
the dose of PFL-BPF promoting palmatine (PA) infiltration to mucosa was 32.41 pg/g. It was 3.17 times higher than those of PA
solution based on BSP (PL-BPF) and 1.9 times for PA common liposomes based on BSP (BLP + PA-BPF) (#-test, P < 0.05); At 2.5 h, it
was 2.67 times and 1.89 times higher than those of PL-BPF and BLP + PA-BPF, respectively. It showed that PFL-BPF could
significantly promote the water-soluble drug PA through mucosa membrane and release it slowly. The results of DSC showed that the

possible mechanism for promoting the absorption of PA through mucosa membrane was that the flexible liposomes disturbed the
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mucosal epithelial cells and carried the drug into the mucosal tissue. Conclusion The PFL-BPF had the advantages of good

film-forming property, lasting adhesive attraction, strong scour resistance, simple and feasible preparation process, and could promote

drug permeation into mucosa obviously. Therefore, the flexible nano-liposomes film is a good drug carrier for the transmucosal drug

delivery applications and has a wide application prospect.

Key words: flexible nano-liposomes; Bletilla striata polysaccharide; films; palmatine; homogenate coating method; flexible; stiffness;

biological adhesion
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A\ 3 mL [£] 12% Triton X-100 H EZ 15 T8 i g o 4k &2
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pg/mL 1 PA X HESATR S 2 mL, AT A3
PEAg AR 1 mL, Fh0 3 mL ) 12% Triton X-100 H
P VT R N AR 2R 967, #2240, 13 000 r/min &0
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fi#, EN75.
2.2.4 PAKIEW (PL) il FREL 0.25 g PA,
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2.2.5 JEFAIMHI% B EIARFTA PFL. BLP+PA.
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Fig. 1 Self-made device for determinating adhesion of film

agents
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min, WL 354 0.22 pm fAFLIERE TS, B 20 pL
ENEROBAE IS, TE PA IEE. FRER
AR EFIERSH PA FERR. RO
I, ¥ PFL-BPF/EFH T LR 2h J5, /b
O B HZERARER (DSC) TR #
A 20 C/min, FHEERIN-20~200 C, A%
AR AT IS BRI S T A T
3 HR
3.1 BPF xf PFL Z55% 14 B RO S2 0

PFL ARIBERTELEH) (] 2-A), 0 d i, PFL X
PA KA RN (81.00+2.16) % (n=3), Kift
N (197+15) nm, K Zeta A7l (—49.00+2.18)
mV. JCE 7 dJ5, WA PFL RN (57.00+
231 % (n=3), KRN (249+16) nm, K

B

2 PFL HOiESTERSEE (X100 000, A) 1 PFL-BPF #9143
TSR (X5 000, B)
Fig.2 TEM image of PFL (x 100 000, A) and SEM image of
PFL-BPF (x 5000, B)
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A NEZE T BSP marFIEBKR (i 2-B i
), 0d i, HXFPA B %K (80.00+1.73) %
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P>0.05), /(& 7d J5, PFL-BPF X} PA [l N
(79.00+1.85) % (n=3), PFL ¥if& N (197+13)
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Lj PFL-BPF 7£35 0 R ALE 2, hiftl Zeta ML
R ZE R G5 REW, EHRARIRE TR R H
TARGRIHRI1E GBI 1EARRENE, 15 KRR
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T A RZEES TSR, &5 1 IR AR
Wit T #7152 580 7154 R IR EE & F A2t
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PFL A ) SRR Xt T B0 5 2 —FP A Y
WEYEFR, LB B v I R TR () B A 0
TREEEAR, PRA 5 as t 5o . it thds) 50 (1) i
A, &R R R M. 24 BSP-PFL KT 1: 4
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JY ) ol RS R AR R R R R 3
KU1 T PRL M T4 40 /0 Ee BSP B
%1 BSPREREX PFL-BPFCS B9800 (X+s,n=23)
Table 1 Effects of BSP concentration on CS of PFL-BPF
(X£s,n=3)

BSP 55 PFL L1 CS i
1:10 2.540.23
1:5 7.040.63
1:4 8.240.91
1:3 6.140.55
1:2 3.340.29
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RIE R EERE N AE;  b4h, BSP BBk
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e e, B E R R R g T o T,

I, FEEIR CS K.

R T AERER G T R B R R A, & BSP-
PFL v 1 : 4 {E R4 PFL-BPF [{ffERlCEL, 20t
Hic B4 ) ) 2% 4 HEZGUE O 1.5 emX 1.5 ecm). 45
R 3 Frow, HEWE MR 4 B G 5
BA—E MR, SHARIMIEEA—EL.

B3 4 #t PFL-BPF MR
Fig.3 Appearance characteristics of four batches of PFL-BPF
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FEAE TR KB RIPE R R, R0 0 M6 A 2 B
PEXTEL N 2 Fion. PFL-BPF HI-F-33%6 I IR]
(130.6+12.7 ) min ¥ ¥ & T BLP + PA-BPF
(92.0£10.8) min 5 PL-BPF (51.3%£6.2) min, H
EZREEH R, P<0.05), HJRARFATEEZH T4
KGR T G B 755 R R PR, T Aok 25
MR N . BRI b R, SRR R PR
FH k5 o Eﬁi‘ﬁ’]%ﬁﬁﬁﬁ‘* AR TR T J s AL
REEKBERAEH, 15 7RG BIK T84
KHL.

*2 AREFHFHIETE (Xts,n=3)
Table 2 Adhesion time of different film agents (x £ s, n =3)

AN [RI B Z Bt B 1) /min
PFL-BPF 130.6+12.7
BLP-+PA-BPF 92.0%£10.8
PL-BPF 513+ 6.2
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WK 4 fizr, 0.5h i, PFL-BPF {2k PA B A
FIRH L MFIE AN 3241 ug/g, 475N PL-BPF.
BLP+PA-BPF 1) 3.17 f%#1 1.90 fi%; 2.5h B, 437l
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/RS i G = TR LN S R G ) DR N AT B U
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DSC H# (K 5) &7, PFL-BPF 5% 1
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Fig. 4 Cumulative permeable amount of PA (xts,n=3)
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Fig. § DSC figures of mucosa before and after

administration of PFL-BPF
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