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Abstract: Objective To study the effect of ultrafine comminution on transdermal absorption and rheology of P. cuspidatum ointment
(PCO). Methods Common and ultrafine common powder of P. cuspidatum was got by common and ultrafine comminution
technology respectively, and then prepared into common and ultrafine PCO. The skin permeation of common and ultrafine PCO was
investigated through in vitro excised mice skin using improved Franz diffusion cell, with polydatin, resveratrol, and emodind as the
indexes to compare the effect on the cumulative permeation amount and permeation rate of ointments. Then the effect on the rheology
of ointments with apparent viscosity and yield stress as the indexes was compared. Results The d,, 9 of common and ultrafine powder
of P. cuspidatum were (210.011 + 3.468) and (63.496 + 2.570) um; And the spans were (5.412 £ 0.055) and (2.913 £ 0.117),
respectively. The cumulative permeation amount of polydatin, resveratrol, and emodind of PCO were (2.100 3 + 0.154 5), (2.114 5 +
0.341 6), and (6.210 4 = 0.750 0) pug/cm?, and the permeation rate were (0.175 3 +0.022 6), (0.234 0+ 0.020 2), and (0.337 4 £ 0.051 6)
ng/(cm*h), respectively. The ultrafine cumulative permeation amounts of polydatin, resveratrol, and emodind of PCO were (14.247 9 +
4.875 0), (4.399 3 + 0.628 7), and (6.768 6 % 0.728 6) pg/cm?, which were 6.8, 2.1, and 1.1 times compared to common PCO; The
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permeation rates were (0.815 9 £ 0.277 1), (0.313 2 £ 0.043 0), and (0.393 7 £ 0.042 6) pg/(cm*h), which were 4.7, 1.3, and 1.2

times compared to common PCO respectively. The cumulative permeation amounts and permeation rates of ultrafine PCO were 6.8,

2.1, 1.1 and 4.7, 1.3, 1.2 times compared to common PCO. The apparent viscosity and yield stress of common and ultrafine PCO
were 34.940, 8.865 Pa-s and 41.211, 7.381 Pa. Conclusion Compared with common PCO, the transdermal permeability and

fineness of ultrafine PCO were improved, and the apparent viscosity and yield stress decreased, which facilitates of spreadability.

Key words: Polygoni cuspidati Rhizoma et Radix; Polygonum cuspidatum ointment; ultrafine comminution technology; particle size;

transdermal absorption; rheology; polydatin; resveratrol; emodind; in vitro skin permeation; apparent viscosity; yield stress

PERLE A HHRALFI UK T Ak ZEJBR i A 0 A o
MEARE R, CUSZYIRANG “HmE i
MRUZH 7, EFXters By 3 i, SERE, Jhilk
TEAERE WMER 2 ), FEHTRYT A R
B i T 0, DARBRA S, A
Bk R 2, AR N 248, I B, pets
PEALLAH A N2, MR ROR, W RS UK
I M AE R R 5y, MR R AR, HE
KRS, A7 ARCYRER, DRGSR, 2 Rk -
BT 2R . A Egr s BRI R 2GR i R R
WM TEEH RIGE, TR 28
TR I R A BRI R g B, 2y sk
RIS AR P S O R, o
PRI SR B« 3 Mmoo fE & 2555, hy
I A S50 2 SR RO FH A1 B 0 SRRl I B R BCORT A
AP R, DA R AL B R s v R A
1 UESHH

ME204E HiK~¥, MpRFE-EH 2403 i
FRA ] BT125D 1R, FE2 ARG (b
5O A RAF]; WK-500A /NS m o e bL, N
R EEHI 25U R A 7] ; MASTERSIZE 2000 #
JTERLEEA, T lE B RS A R A F] s WZI-6P1 i
BTN, Brraf TR HoR TR B 2w
SXJQ-1 R E HghhiFt4s . HH-S6 — 4177 LK,
IR T 547 BR A ) s TK-24BL 238 R 4 HGik
®AL, EFEBIRHHECR AR AF; Agilent 1260
R RCAR A, 6 E PR R AR, R}
Exceed-Cd-20 S50 2@ 2K ML, Bl SR K Ab 3 v
%4 PR 22 7] ; Physica MCR101 %t 421X, B HbF] Anton
Paar A ] .

SR AL (S MUST-14071606, &%y
#98.60%) FEEF I (b5 MUST-15052611, Jit
HEL99.95%). KpiE (k'S5 MUST-14022715,
R =98%), B 2 AR EY R A R A F]
JEAL (A5 140801) T H PR 2 A PR A ],
KR (S 251022577) W DU 15 o AR 2547

BRA ], 2018 PR 2 e A 2 2 B B0 SO AR %
TE R 2B Y AL Polygonum cuspidatum Sieb.
et Zuce. MTEMRZEN, #f746 (PEZM) 2015
SERORLAE s BRI (HEE'5 2015111 B BH T RE A X [
TR Al (5 201408090 B EH &2
WARRAE W%, oral, ARt Tk
] WEE. &G, Aik4l, Dikma Technologies Inc.;
i I E N i

EE R RN, HEVE, fRE 18~22¢,
Tl S B A B SRR A L, BN A UES SYXK
(¥ 2014-003.
2 AEEER
2.1 ERE BB E

BURKKR 1 kg, R ARSI N U1,
RIAS PE R Ky BUE RSy 500 g, SR RZ)
R TERLE & e A ™, TS HOh R
PN, S BIAFERLAN 70%, JelE 5 mm, F
W 10~16 °C, FrfEmf(i] 30 min, RI7GEALHE
TR o
2.2 [ERCEEMAERMARIE N E

H PR 0 A R R 18 B, SR PO R EE A
WE, IKAFHAN P, EOLRE 10~15, BA 2
min, WEKRHE 10s, BF5EA 12s, e st
Wi, HEWE 3 ), MESHRNZR 1, RS
IR 1. GivtorirR i, FEpUE ok Ak d ok Lt
B dogs doss doo FNREE [(doo—do1)dos] BIRH
e B EEE .
23 ERENBREENE N

FERE T RV EERRICR B ARE, R BRI 5 A RN
KRN, AR (60 °C)H, fFibin#, JIf
ANWEFE, WHIZERGR (<40 C) RIS E
BT VKRR, ERERINA, A, rE
HIFE
2.4 RINME IR IS
241 SRR RIEIS BRI U2
K, SHEMGFIEALTE, G BT U R, AN BR



¢ % Chinese Traditional and Herbal Drugs 35 48 % %8 12 3] 201746 A © 2427 ¢
F1 ENTEMFEMNEIRZMZE (X £s,n=4)
Table 1 Particle size and span of common powder and ultrafine powder of P. cuspidatum (X *s,n=4)
*ﬁ'ﬁg doll/um doj/l,lm dolg/um '?éh!E
SBtE) 6.900+0.124 37.5384+0.995 210.01143.468 5.412+0.055

ERTHCRY 6.328+0.009™

19.625+0.095™"

63.496+2.570™" 29134+0.117°

5 R B R SR E T 0 TP<0.01 (F=63.2549, P=0.0014), “"P<0.000 1 (F=964.243 3. 3455.648. 1121.006, P J<<0.000 1)
P <0.01 (F=63.2549,P=0.0014), P <0000 1 (F= 964243 3,3 455.648, 1 121.006, P < 0.000 1) one-way ANOVA vs common powder of P.

cuspidatum

1

0.01 0.1 1 10 100 1000
K%/ um
1 EREEH A) FIUERERS B) MHESH
Fig. 1 Particle size distribution of common powder (A) and
ultrafine powder (B) of P. cuspidatum
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Fig.3 QO-t curves of common and ultrafine PCO
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Table 2 In vitro permeation Kinetic parameters of common and ultrafine PCO (X %5, n = 4)

B il O-t Jifd r Osy/(ug-em ™) JJ(ugrem >hh)
PR JRBLE 0=0.17531—0.3542 0.987 8 2.1003£0.154 5 0.175340.022 6
TR 0=0.8159¢—12970 0.997 7 14.2479+4.8750™ 0.8159+0.277 1"

SEy2] JERUE 0=0.23401—0.3332 0.994 7 2.1145+0.3416 0.234 040.020 2
R 0=0.3132¢—0.186 5 0.992 0 4399340.628 7" 0.313240.043 0"

INE JRERLE 0=0.3374t—0.615 1 0.995 5 6.2104+0.750 0 0.337440.051 6

TR 0=0.3937¢—0.534 8 0.999 5 6.768 6+0.728 6 0.393 740.042 6

Lt E RN ZE 40T TP<0.05 TP<0.01

TP<0.001; LRRELE Welch J5 20T *P<<0.05

*P<0.05 TP<0.01 “P<0.001 one-way ANOVA vs common PCO; “P<<0.05 Welch’s ANOVA vs common PCO
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Fig. 4 Rheological curves of common and ultrafine PCO
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Table 3 Apparent viscosity and rheological model of common and ultrafine PCO

EiBl 5 FEA T R ro R ZE/Pa AR J)/Pa JEBRBY IR/ (Pas) KME & /(Pass)
RECE Bingham Y=52.606 0+0.8632X  0.7638  13.467 52.606 0.863 34.940
Casson Y"*=6.419 6+0.513 5 X% 0.896 7 9.234 41211 0.264
MR Bingham Y=11.9470+0.7454X  0.9399 6.112 11.947 0.745 8.865
Casson Y"*=2.716 8+0.626 3 X' 0.984 2 3.170 7.381 0.392
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