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Abstract: Objective To select and optimize the Phellodendron chinense and Angelica dahurica (Yellow-white) thermosensitive
in-situ gel, and to investigate its transdermal permeability. Methods Using poloxamer 407, poloxamer 188, and PEG6000 as gel
matrix materials, and taking gelation temperature as investigation index, Box-Behnken response surface method was used to optimize
the gel matrix prescription. At the same time, the thermosensitive gel was characterized, and the transdermal permeability of drugs in
the yellow-white thermosensitive in-situ gel was investigated by Franz transdermal diffusion cell. Results The best prescription of
thermosensitive in-situ gel is P407 20.10%, P188 2.54%, PEG6000 2.00%, and the gelation temperature is (34.2 £ 0.2) “C. Within 24
h, the cumulative permeation of imperatorin and berberine were (14.07 + 1.34) and (395.72 + 35.04) pg/cm?, respectively, and the
release process of imperatorin and berberine followed Higuchi kinetic equation. Conclusion The gel prepared in this study has
temperature sensitivity and slow release, which can lay the foundation for clinical preparation for treating snake and insects bites.
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I3%099.6% ). EhER/NEERL (b5 110713-201814,
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1 B IR B R O R e PED-S), [Hl 5 P407 AT P188
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Fig. 1 Stability of different formulations
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SRR “PEEETIR M IR BRI T4, HUE
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IR 0.1 °C), IR BT HHRE 2 AR AR IR
gt BT RN B, BRI ER 200
t/min, FFEEEIBTHE, MERRIERE FIHER N
1~2 C/min, MEEFILFEN e 4L CARRB)
W REREE, BRI Ty BAMERSPATIE 3 K, HUP
BIME
25 aFik
251 HRREFE L TAENBLIER, WAFHH
B P407 (20%. 21%-. 22%. 23%. 24%). P188
(1% 2%~ 3%~ 4% 5%) F PEG6000 (1%- 2%
3% 4% 5%) FHATRREEFESL, 455 P407 HE
i, Ty 8fik; P188 AI&E® &, Ty#&: PEG6000

F&E#E, T.#E, H PEG6000 F & 3%0 ki
Jie 280 FE A, FH BN S% R INFAE 55 CAI T
FEA

2.5.2 Box-Behnken 5 [HE AL iR BUEE AL 5 b
77 f#FH Design Expert 8.0.6 H1F, AR¥E FALN & %42
PRER S R, 48 P407 HE (X1, P188 HE (X2)-
PEG6000 & (X3) AFEmR R, ke HH
BV X1 20%~24% Xo 1%~5%- X3 1%~3%,
P Ty NVET FRAR AT AL D7 I, AR B R T H I I
o, BFHERE 3 KTP, AMRIEE-1. 0. +1 kK
7~ BL Ty RVERFRIEAT AL T 0%, Box-Behnken
RN TS 56 (O IR 2 KT SEER s E S SRR 1,
253 HEMIEEEERK KA ANOVA 24T
S EH, AR 2 B EDA R A B R I v A
AT Xiv Xon Xs AN T 5 A2 25 B2
254 BAHE  RERKLEIR, NHAH Design
Expert 8.0.6 2 AT Ik Z B mlHM A, 15
FIHFE: T,=30.66—4.34 X;+1.75 Xo+1.94 X3—
0.40 X1X>,—0.83 X1X3+0.35 XoX3—0.14 X12—0.017
XP2—1.54 X5%. i AERT LA, Rl EE N,
bEE Xo e, BREHEE I B, MEEE X
Xa (T, e B 5 T o AR P<<0.000 1,
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% 1 Box-Behnken N HASLIWHIERKFE. LEKIHTEER

Table 1 Design and results of Box-Behnken response surface methodology

RIS X% X% X% TJT|RES X% Xo/% X% TJC[|RES X% Xo/% X3/% TofC
1 220) 3(0) 20 313 7 20(-1) 6(+1) 2(0) 372 13 2200 3(0) 2(0) 305
2 20(-1) 1(=1) 2(0) 33.1 8 22(0) 1(-1) 3(+1) 284 14 24(+1) 3(0) 1(-1) 234
3 22(0) 3(0) 20) 309 9 24(+1) 1(-1) 2(0) 246 15 20(-1) 3(0) 1(-1) 298
4 24 (+1) 3(0) 3(+1) 265 10 20(-1) 3(0) 3(+1) 362 16 24(+1) 6(+1) 2(0) 27.1
5 220) 3(0) 2(0) 304 11 22000 6(+1) 1(-1) 29.1 17 2200 1(1) 1(-1) 261
6 220) 6(+1) 3(+1) 32.8 12 220 3(0) 2(0) 302

2 BUHREREBAEAREMAES
Table 2 Factor regression coefficients and ANOVA

HERE FHM AEE FHE PH  REM | TERE P BHHE F1 P BEM
ieic) 219.18 9 53.87 <0.0001 MR | X2 0.085 1 019 0.676 7
X 150.51 1 33294 <0.0001 HEFE | X2 1.289%X1073 1 2.852X1073 0.9589
X 24.50 1 5419  0.0002 HEFE| x2 10.02 1 2216 0.0022 &
X 30.03 1 66.43 <<0.000 1 REE | %= 3.16 7
XXz 0.64 1 142 02729 RIT 239 3 413 0.1021 g
XX 2.72 1 6.02  0.0438 iRz 0.77 4
XaX3 0.49 1 1.08 03324 MARE 22234 16
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A 0.01%~100%, #5%N 10 rad/s) WEFF i 1)
LRMERE R, SR 3 R, SR (RA
N 1%, BFEARTER 0.1~100 Hz) & 4 fixs.
B IR g ST 0, B2 BRI R I R
BRI T R E R, (HRME LY
DRSS pH (B2 PR, HEIH—E M
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2 Xiv X XaX T EMPNNERSES%E

Fig.2 Contour plot and response surface of effect of variables X1, X2, X3 on Ty

®3 TRHAHENER
Table 3 Investigation of different drug loads

WA/ % VADIRERIN FeEt pH{E TyC
2 BEA. BB e 627 349
30 W, ¥W—-EW B 6.12 355
4 M, WFEW RE 6.03 34.8
50 iRt ¥—E e 578 342
6  HIRM. BB BOEDEYNE 5.68 344
7 ARG ¥IEW RO ETTE 557 342
9 ARG, EBY, K BEOETHE 550 34.2

A EITE
10 FARE. B, K BOETUE 5.47 34.0
e

12 R, JREUUE B ETTE 543 33.0
15 FAFO. ERHVEMR B0 5 D0E 534 325
20 EEER. JRFRVEMR B0 T0E 5.30 30.7

pH EARAE, 24828 RN, IRBORA B R
FETUaE B, FTREBR ROV B B3N, pH EFEAK,
WAERBEERE T, s R s &
71, MARRBI>T IR G EE VR IS, BUSERBRER L F4
K. Zre UL SR E SRR BB A RN 5%.

2.7 HRRBERINEEITN

270 SMLEYEIREE  =im T, BAGEBONEES
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Fig. 4 Frequency scanning curves of different drug loadings
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Fig.5 Thermosensitive gel morphology

2.7.3 pHAAMIME (M pH T EL#EEIN E iR BUkt IR
i) pH {8, 453 pHE N 5.78+0.02, FFHAIREY
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—20 ChEAE 24 h, ¥RHISZIMS.
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Fig. 6 SEM image of temperature sensitive gel
2.7.6 REUBRIEZEERIE R Osmomat
030 VK fUVEE s TN E R FR920dE U2, AR 26
B1153% 159 1302 mOsmol/kg, KT8V (280~
320 mOsmol/kg), BIHHASBIEA, &1 HE-F
W PRI, R R N T e A5 P S0 e A
H, A REFREMER .
2.7.7 TR BB R R U AR A A BT A US4 i
Anton Paar Physica MCR101 24354843, 10 PP50
ANEWFATIR (EAE 50 mm), [AIFE 1 mm, FRAHAS
TFEN e AN HARIITE (35.040.5) C REHATIHA.

(1) BERSLEMER#IX (LVER): J@id LVER i
A AT A5 B8 R A 1 = 4 IR &5 R A A AR
REAR 2 B RIBAZ, PRIESEH (NAN 0.01%~
100%, AN 10 rad/s) E M LVER (45
W 7. WNEIFREINA () <1%, G'>G",
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Fig.7 Linear viscoelastic interval of gel
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B MBI LI 7 0] y 78 1% AN

(2) AR FEME : FERGE NI B
IR AR IR L . SR LE 1 Hz, 34T 1%
o FEMLL 2 C/min BRI, IR EEVEHIE 5~
0 C. 5K 819, MK 8 n4n, 7£34 CK
HOGHR GMAHAS, A AR . TEUL IR A
FE &b R BEAFEBOFERE R, R B B R A
FHARUR 5 128 G'> G, VLI 4540 IEAE T A%
H Gl G"&aT 1%, IEHERE T RE.
] 9 it it 52 6 P AT SRAEA i AR 1) R o
WA RIS, FEMME SR RERE, R
MRUNBE R A ARG E, 5K 8 —EL.

(3) SZFH: S B ERR R S IR AR
PR TG LA (R It TR AR DGR, ZER G T X
B AT AR O AR A 1%, SR R 0.1~
100 Hz). ey A6 4 7 45 A e (] RUBE N i pRistiz 3,
TRA 28 7R K N [R] RUBE N 1 22 180 3 B 1R
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101 =G’

1034 +—G"
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Fig. 8 Dynamic temperature scanning diagram
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with temperature

Ao AT RALEL A S A M KRR 2 M. 45
ik 10 P o FEBEAIREFMTEE N T, G'HiZin
AT GUHIZR, RIS R
H GBAEE, RMBLEZEFHRMIIE, REL
U2 BAT RS E I = 4E PR

. ‘M—F—VH‘\
M

107! 10° 10! 102
w/(rad-s™)

E 10 nERfEE
Fig. 10 Frequency scanning diagram
2.8 EEURRBAZRZE MRS
2.8.1 HIEHRKETEHH R G K BI1E 715 E AT

(1) %M JED ] Cs taittAE (250 mm X
4.6 mm, 5 pum); VLA FEE-0.1%5E R KI5
(75 25); R E 1.0 mL/min; #:3% K 300 nm;
HERE 20 uL; FEIR 30 C. BRI =5000, E
E>1.5,

(2) S5F HE IR TBC A1) 85 R BRI 50 2 0t
I E T2, I 25 ] R RR AT #H 2
HIREN 14.75 pg/mL B0 RSB ST, RIR%E
fifife, &H-

(3) Bttt . a3 B AT HH 250 HE o 7
T 2V IEE R B O 5 IR i BRI %
20 uL, 4% “2.8.1 (1”7 TAIEFANE, dx AN
K (B 1D, SRRHITTEL B R

(4) BMER ZRH 5L HURKHT A 200 I i 25 T

G'5{ G"/Pa

Fig. 11 HPLC diagram of imperatorin reference standard
(A), drug gel transdermal receiver (B), and blank gel

transdermal receiver (C)

FH A REAR e Fi e 22 7.38 3.69. 1.84. 0.92. 0.46.
0.23 pg/mL IR FIRKATEHZ 4 AW, 022 um
TUFLIEREE I, Bk BRI N VR LA, 3%
“2.8.1 (1)7 TJ7VEME AR . DX R Joit =ik
FERREAA AR (), WETRRME R AL (), 4
filbriEdh 4, 25 R RERATEHRNZEM TN y=
34.857 x—0.916 6, r=1.000 0, &5HLRKHTHER
7£ 0.23~14.75 ug/mL 2ePEC R R If.

(5) FE% LR : FEE I 0.92 pg/mL BKHTHA
FOTIRAVATR 20 pL, #% “2.8.1 (17 BiJjiEHEE
HERE 6 Uk, W52 WS THI AR, 45 SRR AT B 2204 TH AL RSD
H0.59%, FRPCIHREHE RIS

(6) HEEMIRE: “PATH| & B AL R 6
B, 3% “2.8.1 (D7 WL E, THEFIRKETEHZE
JFRE IR RSD N 4.37%, 45 R W% 5056 5 1
R4f.

(7 FEtERee: WA —f S Ew, 20T
0. 2. 4. 6. 8. 12, 24 h #:FfE, EEmMA, it
G TEAR K RSD A 0.34%. 45 52 B A3 5 I
7E 24 h WEEME R IT .

(8) frEREIe RS R 1.88 3.764
7.36 pg/mL FRHTHH 26 R A 28, 2 R &
FRGRIEHMC. . SR ERER RS, &
SPAT 34, % “2.8.1 (17 TR EGE&M4ME,
THEIRE RN, 45 BT I nRE RN 101.64%,
RSD A 2.08%.

2.8.2  EAAAR AR /INEEIRA BB T IR R R ST

(1) i D] Cs ikt (250 mmX
4.6 mm, 5 um); BN LE-0.1%BEER IR (50 -
500 (F 100 ZF+ -+ he L mafRin 0.08 g); AR
i 1.0 mL/min; #1330 °C, MK 265 nm,



FED 20214E4 7 $52% B 78 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

* 1921

HEFERE 5 uL.

(2) SRR L H RS B AR T Eh IR /N BEI
PR IE BT R, N E 2 I R ER R /N BE
Bl B R A 125.00 pg/mL (% I8 S il &, AR
HEMELE, &H.

(3) TIEPEIRTS: KB ER IR /N BE BT i
T 29D I3 e SO 25 RIS R B
% 5Sul, % “2.82 (17 B, idsx
R (E12), SREBHTIELEERL .

A R
B IR /NEER
C
0 4 8 12 16 20
t/min

12 EERNEERIXT IR (A). AYERIERIEBLR (B)
= HERIER IR (C) B HPLC

Fig. 12 HPLC diagram of berberine hydrochloride
reference standard (A), drug gel transdermal receiver (B),

and blank gel transdermal receiver (C)

(4) LYERRFEL: HUERIR/NBEGGT IR i i &
W, FR R MRE A 62,50, 31.25. 15.63. 7.81.
3.91. 1.96 pg/mL K FR 5 ERR/INFERRT HE A
0.22 pm FRFLIEMEIEE, Feoxt BRI N TBUAE £
WA, % “2.8.2 (17 WM E TR AR . LA HE
ATV P R AR (x), TR AR B A AL b
(), extfilbriE M2k, 550 ERRRATH R T i
N y=11.231 x—10.604, r=0.999 8, 25 BFKI L
/NEEBRAE 1.96~125.00 pg/mL Z5 1% 56 & B IT .

(5) HE% RS FEEWEN 15.63 pg/mL #hR
NBEBHOGH R SRR S uL, % “2.8.2 (17 TJGVAE
STHERE 6 U, DIEVETRIAR, 25 5 SRR /N BEfi i T A7
(1) RSD K 0.15%, RGBT o

(6) HEEMRLE: “PATHI&E R R ER 6
B, % “2.8.2 (17 TUFENE, TR /N,
JREWRFEN RSD A 2.19%, 45 F38 1% S 86 5 2 1
EY/I

(7 FEtEiRkee: WA —pH a6l F
HI455 04 24 4. 6. 8. 12, 24 h ke, I5E g
N, THREER IR /N BERRUE AR 1) RSD A4 0.13%. 4553
FHIHER VAR 24 h WA ENE RIT

(8) MnAEEIc e : 2L 15,63, 31.25,

62.50 pg/mL FEER/INEERIT R b Ak 25T, 25 e
RO ACHIE . TP R IR FE I R RE A
BTAT 34y, 17 “2.82 (1) Tk &amE, I
THEINFE R, 245 1P InAE RICR N 104.16%,
RSD 4 0.38%.
2.83 /NREARERRIH S IEE 18~22 g fiE
SPF 2 LB AEVE /N, BIBRIGES B, FRIE S $1E,
PRI > B TR R, PB4 R B R 7 B R
M, AR, IR TR e AR T AE
FE, T-20 CHAEEH.
284 HERERBEY BEEE AN KAMR
Franz ¥ 8, §BUHEIAR 1.825 cm?, BB FR A
12 mL, fHiEKHEREESIE (37.040.5) C, ¥
WAL E N 300 t/min, FRREFEESAN 1 mL. K&
U )78 BRI R A B Bob i AR Y, B T 98K
M SHEo 2 A], R T e . st ik
NS, FHIMANS 30% 2 FE 7 AL B 25 7K
12mL, HHAABAERS. % 1 mL BRE5GHET
FWRERTH, ~PAT 6 fe rmlT 4. 6. 8. 10, 12
24 h RSB R IEO | mL, [R)0 S7 R 2 & i 4
FECE, DRI B AR . BUGR L 0.22
um LR EE, M.
2.8.5 HAESHTUT 2P R
= /N W1

0n=VCo+ nﬁ Civi)lA

i=1

& Q) Mt

A Fom Y B (1.825 em?), V NEBERREAR (12
mL), Vi REFREARR (1mL), Co N5 n REUEERHEUOR T
RIS, CiRRE | RBUREI HRCR - 25 i i &=
W

CLZGWI) On NNAERR, BFTE]) ¢ ARRARNR, FEX
F 4% . —%% .Higuchi. Ritger-Peppas- Hixon-Crowell
FERIRS O-t HEATAALAN G, (R B o) i 286 1 B 2350
SRIATERNMEIRNE, SR H I B 2R 2RI A RRASIE B R
Z [Js, pgllem>h)], SEIGEER G, HBUR KL, 4
LK, 25T e RBIREfS, AN HEE 1
mL, # 30 min, T 8000 r/min &> 10 min, H{_E
THEW, 022 um ALIERES, WE S &, FFiHE
B E (Qs Q=VCIA, A NGB B,
V RN ERE SRR, C NI 2 R B, 45
RILE 13 MR 4. 58 FR BB P IRET R 5 5
/INBER KB 253 Huguchi BEzh /158, H
Ritger-Peppas 77 F24U & 5 £33 K T 0.89,
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Fig. 13

berberine in thermosensitive gel amount (X +s,n =5)

Cumulative permeation of imperatorin and

3 g

T BRI & — B B ) R RE R 37, LR
AT ESSN AR RS, HiRE
e IR By B R —FRAE, WO BRI AR
— H R RIS, SN A T RIS
2. VESTR . ESY A R T

FEBE TR i) 25 i R e, J8 S DUKAE A,
TR BRI BRI TE LY, U BB AR & i
AT KB T /K 250, S 7K M B 7 1)
fE &) . A FTAE A Turbiscan Lab £25E 14
3T A T AN [R] Bl 3 751 0] i B R Ak & 1 AR
e, HARSET: ORBEREERTNE2W
BERARE, A Turbiscan Lab 2 & 14 40 AT X 1)
M LR s ORI R R AN T, A
e, AN, BB, A BRI S HUAR R 1) EL S
R @FHER. Pk, B FIEL T AT
PERAR AR, Syl BBORE i 1) Ak 5 95 346 AN P £ 41
THAEFE.

AR F Box-Behnken M 87 7 AU 856 4 77 3
17 7, 30l RS St T P407. P188.
PEG6000 5 & AR piAE, HABAL & BRI {5
JER . Ak, AR IR IR R AT T RAL,
PSS R E B RBE IR R T — 2 1 =4
WARGE R, HIARGEHHEZI S, fLIRE A, AHE
Tl I UK B IE RO e HBE I, RILLLE

R4 ERATAARMEE N ERMNZREENNFEH (xts,n=5)

Table 4 Percutaneous permeation kinetic parameters of imperatorin and berberine (X +s,n=5)

2% Ot Ji12 R? it Oxu/(ugrem™?)  Jd(ugem>h!) Od/(ng-em™2)
IR ES 0,=3.8871¢2—4.1881 09645 Higuchi 14.07+1.34 3.89 0.178 340.007 8
EhENEEL 0,=114.04 112—151.51 0.9909  Higuchi  395.72+35.04 114.04 1.647 6+0.040 9

I RPRHR % IR BUR R R A =B e, ST
A PETER S, AT RNAE I e R T PABR IR Y Js
B MK ERAL AL, AIK B R 3 i g1
RY, XA T HGH BT 2N, AR R
JRCFRA e R JBE BRI 5717 R ) B I e - (RIS
FKBEFBE AR A AR FT DA I B P& MR S & s [R]
I 3 >R P AR ASOR i BB i U A S Ak St AT 1 R
s AR SRR BT ) R, AR T3
BB WERE . IR VX IS H MR vy, I
R RORERRE . PSR EAMEE SR, HARSH
SRS T B S BRI . RoRlk. Rkt
178 DR SR R R AME AR S IRk

JRE TR B Jo = VAN B R AR

ALK Franz 3 BOBERIT 1 ¥ B iR s
FE IR AN R W ISAT A, 45 S s e A BRI 22 A
EREENBE) RIRBER Qe BEMEHTE
Huguchi BN /1577718, RWAYIRIAEAE—E
HIZERE R, H Ritger-Peppas J7 & RECK T
0.89, Ui HREZHLHI & 2L T AEH

BT A S 3 S 7T 7 e B B R & 2 1B %E
P, T I R SEBR R 0 9 B s RO A Al Ao B JB
S H R 1% 14 0 At B RN B A 9T AN T B B S PR
RN E R BIAT N -

RBAR FAVEHFRARGEAEZFR



FED 20214E4 7 $52% B 78 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

* 1923«

SE

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

FEHEME, BB, RELC, % EAFBHTELSGE
BWITBRKAGAEE 1. R FE, 2017, 32(12):
1706-1708.

Wang W, Wat E, Hui P C, et al. Dual-functional
transdermal drug delivery system with controllable drug
loading based on thermosensitive poloxamer hydrogel for
atopic dermatitis treatment [J]. Sci Rep, 2016, 6: 24112.
Qi X J, Liu X Y, Tang L M, et al. Anti-depressant effect of
curcumin-loaded  guanidine-chitosan
hydrogel by nasal delivery [J]. Pharm Dev Technol, 2020,
25(3): 316-325.

Gong C, Qi T, Wei X, et al. Thermosensitive polymeric

thermo-sensitive

hydrogels as drug delivery systems [J]. Curr Med Chem,
2013, 20(1): 79-94.
Bordes C, Snabre P, Frances C,

investigation  of

et al. Optical

shear- and time-dependent
microstructural changes to stabilized and depletion-
flocculated concentrated latex sphere suspensions [J].
Powder Technol, 2003, 130(1/2/3): 331-337.

NEE, e, Tk, 55 FIH Turbiscan Lab FajE 14
AT SRR REYE (0], A AR Ao
T, 2016, 32(6): 1164-1170.

P, R, ERTE, F. R RO VA
M 5 IR BRI 0 b T R L 5 R IS 3 R A AT
[J]. H¥HZy, 2014, 45(13): 1845-1849.

ZEGE, JERIE, S SR ANTR BRI AL T
A ARAG (0] P ESRER TT R A &, 2014, 20(24):
34-38.

RS, il O IR P 5 AR 2 S Rt 1) ) 6 5 o
e [7]. HPEZE2EA &, 2019, 34(3): 132-136.

TN, e e T R W M K A A R I T
H KRR TT [0, AR BR 2Ok, 2019,

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

(19]

[20]

[21]

34(5): 2145-2149.

Fe5e, B, EiF, 5. SRR SOk 1) 5 L
AR R K BB B AR 5L (1], I SE58 7 771
R, 2020, 26(14): 164-172.

FEW, K, TW, % BEREIRERIEE RN
€[] T ARAE s SE B AR PR AE ARG, 2009, 26(1):
16-18.

JEBA R, AT 2 R SR RO I U BT 5T (D). L
AL B 25K, 2019.

2 FEE R IR R R B AL R B WE R [D].
HR: =R AR, 2014,

EUKME, ROTAR, XUEE, S5 ARAR LRI NG 7 A Ak
JiAR ik 5 R R[] PR 25, 2019, 50(23):
5731-5738.

XURNEN, Se 2, J58, 45 BT R AT R IR
JRSLTT R SN 2 S ARSMP-AN [T]. hE 2, 2019,
50(17): 4076-4083.

BRI, ¥IENL, M5, & O oRERMEN 1% /R IR B
i (i) 46 AR AME B 5% (7], ThEZ50W, 2020, 23(7):
1453-1456,1463.

Hob, Fidedh, YLEUR, 4. BT REE LG SE KR
S i DA R ORI R & R AT (], PREZ, 2020,
51(8): 2134-2140.

Pisal P B, Patil S S, Pokharkar V B. Rheological
investigation and its correlation with permeability
coefficient of drug loaded carbopol gel: Influence of
absorption enhancers [J]. Drug Dev Ind Pharm, 2013,
39(4): 593-599.

Mg g, XITHE, &L KBRS
[7]. &% T8k, 2017(5): 1-10.

Siska B, Snejdrova E, Machac I, et al. Contribution to the
rheological testing of pharmaceutical semisolids [J].
Pharm Dev Technol, 2019, 24(1): 80-88.

[FriEsmit  #RALRE]





