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Preparation and Properties of Tetrahydropalmatine Gel Emulsion

LIU Simei, ZHANG Lihua, ZHANG Tingting, GUO Ke, YE Shili, XUE Shuyue, ZHAO Peng " ( Shaanxi Key Labora-
tory of Traditional Chinese Pharmacy Foundation and New Drug Research, College of Pharmacy, Shaanxi University of Chinese Medi-
cine, Xi'an 712046, China)

ABSTRACT: OBJECTIVE To prepare tetrahydropalmatine gel emulsion with Bletilla siriata polysaccharide, and investigate its
stability and dissolution characteristics in vitro. METHODS  The nascent soap method combined with high pressure homogenization
method were used to prepare tetrahydropalmatine gel emulsion. Using the particle size and polydispersity index (PDI) as evaluation
indexes, the single factor response surface method was used to screen the optimal prescription, and the biological properties of tetrahy-
dropalmatine gel emulsion were investigated. RESULTS The optimum formula was m ( Bletilla striata polysaccharide ) -m ( konjac
gum) =50:1, triethanolamine mass fraction of 0. 8% , stearic acid mass fraction of 2. 0% . The gel emulsion of tetrahydropalmatine
was milky white, fine, uniform and glossy, and had good moisturizing, coating and stability properties. The average particle size and
PDI value were about (1.56 +£0.04) pm, (0.434 £0.03), and the cumulative transmittance of the gel emulsion for 24 h was
(915.23 +85.55) pg * em >. CONCLUSION The tetrahydropalmatine gel emulsion prepared in this experiment has good appear-
ance, moisture retention, coating and stability, and good transdermal absorption rate. The research results can provide reference for the
further development and utilization of tetrahydropalmatine.
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Tab.1 Factors and levels in Box-Benhken response surface test
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B Triethanolamine mass fraction/% 0.6 0.8 1.0
C Stearic acid mass fraction/% .5 2 2.5

2.5 HPRZEBRRIALMMERSE

KA RS B ST B MR IE TR &
BRI SNIIE 25, Malvern 385567 84S0 5 42 K
PDI A, 2 3 B0 12 5 R B IV A7 12 25 2 L 1
FEE , RO RIS AR IERE IR A LI 45
R R SR o
2.6 AL R A BB B
2.6.1  EiRRIkEH Y BCSD KR, Sk
SES , FHA B A A B I B B R B B %, 3T sy
KNI B2 JER 70 Gl 5 B2 T L SR DT, i DR 5
WA i o Bz Ik A 0T )2 AN 32 450405, R AE R K b gk T
G K TR 0 B R SR T AR T 2, - 20 C
BORIRAE 1 AN TSE
2.6.2 B AUGRICH] 0.9% A BERK S L
Fi 18 80: 20 LA T 7T 43R AT, BV AAR S0 37 He iz il
SEIG RO (FF5 TR 2544) o
2.6.3 BHKERKBIEEEL R Franz §HUH
WP BN R 2 FR R I LR 6 B A DR B
(BB & m AR 0.785 em’, UL E 4 LN
15 mL) SRR BB 1A R Ik = I A R, FH A2 3R K
Uk, BYIBGE X5 /N 375 B W Wk B b4 = S ik
T AHEAT [, PR B R SF- 8, A J5 2 B Ak 2
TSRO, HER A Rz R 5 3 OR R %
filko 7K ¥ UL EE (37 = 0.5)°C, @ )y 5 FF e &
350 v+ min "', -4 20 min, K5 REGE R L E
EEREFLA 0.5 mlL, FC I AH [F] v B RE B 2R £ 28V T [+
AEZS EX IR AR R 2N AR, T 0.5.1.2.4.6.8,
10,12 24 h BUAE 0.5 mL, FFAMINAE (A BURT S 42 IS0,
HEBRAHL o KR L B B IR ) B2 IO 28 0. 22 pum 7§

P 242 2k 2024 4E S 55 59 55 9 )

FLUBIEIE A BV A He2. 2 1 F (o

JPHEHERT HPLC 437, HSE AT ) 250 RV

HeA R | TR LR 1R 2 2600 BB
0.=(Vp, + 3p,x0.5)/5 A1)

L, 55 n A 8 0 6 B
B em ™)V W BUGHEARBL (mL) 0.5 W
FEVRBL(mL) .S S A5 5 K BRI B o) p, 95
A SOt 250 R (g - L) p,
A5 n B ] 52 6 1 S D 50 25 I B
W (g - mL ™)

LB R T 2 2, 2R I 0 2 i
Sl Q, J A b ROREFIR] ¢ Bl Al b 22 2
ST ™ L 40T TR — M
Higuehi SUBIAHE§) % 2, 2 BEBE FLA A A5 12 0
2T ST

3 £R55%
31 HPICMZEHE L EZ4E

DA R T R AL XX} B R p EA TR
]9, f 2 7 Fe A = 11 994p + 12 404, #H ¢ 2%
r=0.999 9 LM R 2 2, ZEAE 2 ~ 100 pg - mL ™'
Bl 4Rk Rar. i &1 ] g0, Hos 0w [a] 7E
3. 19 min B EIE AL A QAR M 109 75 7
BRI P AE R R L E AN 0.079%

T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20
t/ min

O

T T T T T T T T T T
) 4 6 8 10 12 14 16 18 20
t/ min

1 FEHARCEXMBE(A)FBRILA F AR L E(B)
Hy 8 BT AR €35 (HPLC) B

Fig.1 HPLC spectrum of tetrahydropalmatine reference sub-
stance( A) and tetrahydropalmatine in gel emulsion(B)

- 811 -

Chin Pharm J, 2024 May, Vol. 59 No.9



3.2 BREERLBREZEER
F LN HE W R 4 R BEIFLRAR  PDL 5
TN e

249 A —=—Particle size r0.52
—a—PDI
L
2.24 r0.50
£
3 20 F0.48
N =
7 a
2 ~
2 184 F0.46
s
a
1.64 r0.44
1.4 T T T T T 0.42
4011 4501 5001 5501 601
m(Bletilla striata polysaccharide)-m(konjac glucomannan)
204 B —=— Particle size Lo.s4
- —a—PDI
0.52
1.94
£
E 0.50
5 1.8+ a
-9
ﬁ 0.48
5 17
A~ E 0.46
1.6 i 044
1.5 T T T T T 0.42
0.4 0.6 0.8 1.0 1.2
Triethanolamine dosage/%
21 c —=—Particle size 060
: —a—PDI F0.58
2.0 F0.56
E 1ol Fo.54
3 Fo.s2
FERES loso &£
2
=1 b
5 174 % 048
{=%
\E Lo.46
1.64
Fo.44
1.59 F0.42
T T T T T
1.0 1.5 2.0 25 3.0

Stearic acid dosage/%
B2 m(axksH)-m(BFR)(A) . ZLBEERESK
(B) FEREB & 2% (C) xR A2 Fn % 2 # & 4 (PDI) 8 %
. n=3,x%s

Fig. 2 Effects of m( Bletilla striata polysaccharide ) -m (konjac
glucomannan) (A), triethanolamine mass fraction (B) , stearic

acid mass fraction( C) on particle size and PDI. n =3 x +s

3.2.1 AXZHESREFIREE LM e A
FAFEEALIEOL T ,m (A L ZHE) -m ()
XHEEREFLAN I R AR A0 PDI S e 25 5 ULl 2A B 1
L 22 Wl 0L = I s ok L A9 ) B0, SR & R
JEEFLFR LA A PDL R R B T el Ja 3R 1Y
FaF . IXAT BB DR 2 R A B A R N VA VR
BERGR M FLALRICR , (k42 A PDI (3800, A
L ZO BN I3 O, JE - TS AL 6 /0, Kk S
T 5K 3 ), BEBEFLARPRAR A PDI R Z FEAIC, TR
LB — 2 M, R R BE 2 38 K R A A B

- 812 -

Chin Pharm J, 2024 May, Vol.59 No.9

R,PDUEA SRR @S & E, kFEn(B 2
W) -m (L) =500 1 AR AT R 2Lt .
3.2.2 =PRI AR A AR
PREEAE BT, = S BERAS [ %8 A 2L
FIRPRAZ AN PDI 2 45 2R U1K 2B, BfE = LBtk
J e 73 B 1, SEH AR £ 2R BE R FL R 0 kLA
PDI (B ¥R B T 55080558 )5 Y R p fa 4, = sl
A ECN 0. 4% I, FLABOR B ZE , RN BERFL
FIFSE P, SORLAR N PDI (B4 =, 1 e ok
2 1. 2% I, RGO, X RLA A PDT (B3 A
M b VR = SRR TR 3 BCh 0. 8%
A TRl
3.2.3  fEIRERBTE B mAIR AR R
W] 5E ARG DL, B IR R AN [] FH 0 BRI L) o
P2 PDISZIRE R UL 2C BEFE R IR o i /0 40
B, G R O R BRI PRLAS AT PDI {1 R B
IR EE) R DN SR T (0T i € N B
R R, L ARARICR 22 R4 A0 PDIAELSE A, 1 i
O3B0 R AT B JRE L0 48 5 BE B AR, A7 K 43 2 1
P MEEI FLARLAR R PDI (., 25 b, YePRad Jg ik
MO0 2. 0% s T IR St .
3.3 RFFBMA

WA AR RIS R, IR O R B LR
12 \PDI g iFA 48 A5, e 8 m (1 S ZHE) -m (B3
JBE) = M o 53 5 A TR B 0 Ry A
%, 454 Box-Behnken Design JRF %11 T 17 4~5E
0, W HERH R £ 2R BRI A AL T3 R4 T e 7 T A A
ZERWAK2,

% 2 Box-Benhken v i W L%t R &R

Tab.2 Box-Benhken response surface test design and results

No. X, X, X3 Particle size/pum PDI
1 -1 -1 0 1. 653 0. 569
2 1 -1 0 2.269 0.595
3 -1 1 0 2.054 0.581
4 1 1 0 1.955 0.528
5 -1 0 -1 1.791 0.501
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13 0 0 0 1.563 0. 445
14 0 0 0 1.56 0. 434
15 0 0 0 1. 606 0. 461
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Tab.3 Box-Behnken response surface optimization of the effect of preparation process of tetrahydropalmatine gel emulsion on particle

size of experimental regression analysis of variance results

Sources of variance Sum of squares Degrees of freedom Mean square F value Significant level P
Model 1.22 9 0.1354 86. 17 <0.000 1
X 0.150 2 1 0.150 2 95.59 <0.000 1
X, 0.009 3 1 0.009 3 5.93 0.045 1
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X;? 0.250 7 1 0.250 7 159. 58 <0.000 1
Residual 0.011 7 0.001 6
Miss error 0.004 9 3 0.001 6 1. 06 0.459 5
Pure error 0.006 1 4 0.001 5
Total regression 1.23 16
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Tab.4 Box-Behnken response surface optimization of the effect of preparation process of tetrahydropalmatine gel emulsion on PDI val-

ue of experimental regression analysis of variance results

Sources of variance Sum of squares Degrees of freedom Mean square F value Significant level P
Model 0.049 4 9 0.005 5 52.19 <0.000 1
X 0. 000 2 1 0. 000 2 2.00 0.200 5
X, 0.002 6 1 0.002 6 24. 63 0.001 6
X3 0.005 1 1 0.005 1 48.00 0.000 2
XX, 0.001 6 1 0.001 6 14.83 0. 006 3
X X3 0.000 1 1 0.000 1 0.7698 0.409 4
XyX5 0.003 8 1 0.003 8 35.95 0. 000 5
X,2 0.0109 1 0.010 9 103. 47 <0.000 1
X,? 0.019 8 1 0.019 8 188.31 <0.000 1
X352 0.002 3 1 0.002 3 21.82 0.002 3
Residual 0.000 7 7 0.000 1
Miss error 0.000 3 3 0.000 1 0.925 3 0.505 6
Pure error 0. 000 4 4 0.000 1
Total regression 0.050 2 16
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Fig.3 Response surface diagram of the interaction between the two factors of the mass fraction of triethanolamine and m ( Bletilla
striata polysaccharide ) /m(konjac glucomannan) , the mass fraction of stearic acid and m( Bletilla striata polysaccharide ) /m ( konjac
glucomannan) , the mass fraction of stearic acid and the mass fraction of triethanolamine on the particle size of tetrahydropalmatine gel

emulsion
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Higuchi model Q,=178.02"2 - 14.943 0.984 9
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