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Preparation of solid dispersion of Polygonum cuspidatum extract by hot melt
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Abstract: Objective To prepare solid dispersions (SD) of Polygonum cuspidatum extract (PCE) with the intention of improving
the dissolution rate of its active ingredients in vitro and exploring the applicability of hot melt extrusion in SD of traditional Chinese
medicine extract. Methods The SD of PCE were prepared via hot melt extrusion based on Eudragit EPO. The cumulative
dissolution of resveratrol and emodin in the extract of PCE was used as an evaluation index, and the single factor experiment was
optimized. Then physicochemical properties of the SD prepared by optimized process were investigated by differential scanning
calorimetry (DSC), powder X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), and scanning electron
microscope (SEM). Results The optimized process was 120 r/min for screw speed, 160 “C for barrel temperature and liquid
nitrogen cooling. Under the optimized conditions, the dissolution rate of resveratrol and emodin in the extract was significantly
improved, and the drug was present in the amorphous state in the carrier. Conclusion Hot melt extrusion can prepare SD of PCE to

improve the dissolution rate of resveratrol and emodin, which provided experimental reference and data support for the study of
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preparation of SD of traditional Chinese medicine by hot melt extrusion.

Key words: Polygonum cuspidatum extract; quick release; solid dispersion; hot melt extrusion; dissolution rate; acrylic resin;

resveratrol; emodin; single factor experiment

JRHL Polygonum cuspidatum Sieb. et Zucc. A
I A, RO IS RS R B
AL PURTE. BUMIESE, HbumRSUoR e, 2
TR IEIVE R, BT R i S A A
H#PEE (resveratrol, RES) MWHIK# 2 (emodin,
EMO) PUE bk 1 B {0 43 %05y Hh RES
MR R S, ERE K2, Y
FIF AR, 52madT 2.

[E 4R 53K (solid dispersion, SD) J&$E =24
IR AR FBZ—, K24%l#&m SD J&,
WNRI, R, BORALIRE, b g,
MEE I EIRAS, HE 29k 215 7K F
SrECIRAS, WIS s 2 i A R 0 g
Fr B AR TR IGEH) SD il & 777, Mt Ah
Hl& %, RIETTHIERAL LA ERANE
A, Tig g T2AWS, WHESAERIE: Ar=aE
B, ATSEEL A A P R RE AR B R
T RAEEY) (Polygonum cuspidatum extract,
PCE) AR WARIE » AHIF 78 LSS I IR A i Eudragit
EPO (EPO) A#fk, KRGS HHARS & PCE-
SD, LA PCE [ 227 AN R B 2R (1) R R bR
KRR FRE K & T2, xR SD #HT
RAE, DIATR S AR R MIE L, A&
W25 )7 SD I AT HERF SR it — e SR 2%
1 UEEHH

Process 11 XUZRFF#HUAH H ML, 3£E Thermo
Scientific A F]; AT EEREBNL, KD RO ARE:
RAEPRAT; Waters 2695 i OB (it Ax, FEH
Waters A7 ; ZRS-8GD # B8 HiRIGAL, KR K
REANT; XP-6 1/100 JiH TR, Ht - HE4r40-
FH £ Aw); Pyris 1 DSC #E M, EE
PerKinElmer A #]; 200 F3 Z/RHAAfEHAL, [
NETZSCH A7l; D/Max-2500PC X HF£&H K AT5F
1%, HAFEZ/AT]; NEXUSS870 {4 B AR 41 4h
WA, 2[E NICOLET A#]; S-3400N 1T HL-FF14
BHEE, HA Hitachi A,

PCE, H&AZSEE 50%. KER 1.3%, it
5 ZL20161218, LA R A R A R X
AR S EE (LS RO2J6S1) . KER (Hit5
C18F8Q29653), i AMEIH AR AR, s

73303 =98%; EPO, fE[E EVONIK A#]; HIEE.
CIEREELL, HARGR o ral.
2 FAEEHR
2.1 RFHEIR

FHE S (TGA) F1ZE 77 & HUX
(DSC) HHAT#HITEMER I %E, 27l PCE Ml
EPO [ RIRE (T PCE B (T LK
EPO MIBISMFRIE (T, WFEMER, D&
FEELERIHIR NS Y, BEONRY SR, 3T T
i, TGA KFHREAEFZLL 10 C/min B iR IE
F, M 30 CHHZE 500 'C, DSC MITHEFEFRLL
10 C/min FJFRHEZE, M 30 CHZ 300 C, 5
TGA 1 DSC K. @l 1 fisn, PCE 7E 249 Clffi
BB #aE, BN PCE W) Ty, TWIfE 254 CHf
UG R K. EPO £ 56 CHEILH — /MR
e, M Ty TyMIAE 240 CHAT. BIBFFHH
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Fig.1 Thermograms of PCE and EPO
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HIFEA, AV T, 00 S T AR, N IRIERT H
AIERAENE, ERAEIR R — M T3UAR) T, {A 60 C,

At ER G T, Lin 28R R, EE
T 180 ‘CHf, EPO 73 WIIBEH 2 K A48 & B,
TER N TCIRIRIRET o [RIE, AR SZit it FE v e AR iR
BN 120~180 C.

2.2 DA EREN

2.2.1 {634 Hedera ODS-2 ¥ (250 mmX 4.6
mm, 5um) EHEEE; FBIAEA CHE-0.3% R K
W, BEERMAEF: 0~4 min, 15%ZJ; 4~5 min,
15%~45%Z.JE: 5~9 min, 45%ZfE: 9~10 min,
45%~70%Z. ) 10~12 min, 70%Zfi; 12~ 14 min,
70%~90%Z.fi& ; 14~20 min, 90% Zfi& ; #1iF 35 C;
AR EN 1.0 mL/min; A EAKA 306 nm (32
FiEE) F1 280 nm CKiEZE), #HFEE 10 pL.

222 ARdEMIZRRIGI  REEFREE R KR
E A 5L 10,044, 0528 mg, BT 10 mL A0 EIR
W, ISR, BB ZIE, RO I S 25T
oy KGR S OE R, N AR, B —
EV N7 3i SUISE SRN EHOY I CE AN T N i Pl
MV, 1E “2.2.17 TUNRERARNE, LAETERPR
B W TR RN AR (YD, TR R B RS AR AR (XD,
exflbrdEth g, BESEEREVAITEN Y=T9 389
X+54 634, r=0.999 9; KEEMIFEIHTFEN Y=
38 528 X+3 050.6, r=0.999 8, Z5EFW], [HEEM
B ALK 38 K 4r B fE 1.962 ~ 125.500 pg/mL #l
0.103~6.600 ug/mL 21455 R K 4F .

223 MEEERE O HUE XIS, %2217
Ut 2, EREEFE 6 Ik, 2B E (22 g
FRBERMEMA, THEH RSD. 250K, A%
PR AN K S R UETH AL RSD 4 HA 0.62% Al
0.93%, &5 R AR % B R AT .

224 EEMRYE B PCE FEMZ 10 mg, 55K
5, B 10 mLAROEIRN, MHAREEM, W2z
JEo CPATHIE 6 i VAT, % “2.2.17 TR
WA E M AR, THE RN RSD. (%
PR B RSD 43 514 2.00%F1 2.62%, 3K
Z E SR AT

225 FeEtkilse R AR A, SERE ,
A F 0. 24 4. 64 12 24h, % “22.17 WiFE
TEAAFRERE, MM A, 1FEH RSD. HE R
FIRK 2 RSD 205108 0.91%F1 2.12%, K BHiZ 4t
WA IATRAE 24 h WA FASE

2.2.6 NFEEIERRLE B PCE #4020 10 mg, 5
ERRE, BT 10 mL B, g E IS
11 2 RN R O B VA, I R AR
ERBZIE. PATHI 6 . 4% “2.2.17 i T ik
AR, W ETIAR, THERIEFT RSD. 4553
E LS E ol ¥ N IR N E N S ()
101.13%7F1 103.05%, RSD 43714 1.48%F1 2.97%,
2TV INRE U2 R AT
2.3 RINAHIRLE

B oRME G A T EZESEE 12 mg), 5
MR E 2 HL) 2015 AERR R HH RIS I 2k
UL pH 1.2 BRSO A, RN (37.0+
0.5) ‘C, #3# N 100 r/min. 2%+ 5. 10, 15, 20.
30+ 45 min, HUFE 1 mL, 14000 r/min &> 10 min,
H 389, 1R B R4 R S50 1R 3 6 3 R A I
HPLC JEMIE i 22 7 IR R 3 2R 1 e i
B, % EREEGRE, HERERE, S
AL,
24 YEEAEY (physical mixture, PM) HJHI&E

FREUF R LA 10 1 %) PCE 5#ifk EPO & &,
WHERIRS), &0 (5 59%), Bi43 PM.
2.5 SD WFIESHL

MREUF RN 101 ) PCE S8k, BT
BREENLN R G CRERREESIE A 30 Hz, BRE
FE/F: %3 15 min, {5 5 min, 3£ 60 min). ¥4
SHRA FIPRE IR I B RYE B AL,
HHBRWEME, WAR 1. SRR, o, Ji
(5 505, KR AR PCE-SD & T T /Eas M % .
251 AEJTARIIEIE [ E RS H R A AT
AL, B EA H 7 ARH i
g (R 19H 1~3 5,58, SRLE 2. A%

#=1 SDHIBFIFBHIHNAFARLEZEH

Table 1 Different process parameters in preparation of SD

eSS HUEERE/C B/ (rmin)  AEITR
1 160 120 WA
2 160 120 VKoKt
3 160 120 TR
4 160 100 A
5 160 120 A
6 160 140 WA
7 140 120 WA
8 160 120 WA
9 180 120 e
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Fig. 2 Effects of cooling methods on dissolution of PCE-SD
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AR B AT, 2590 H R R . ek,
P A, AT 2 S AR R A A, A 2
VI E L . Rl ARSLIE PR AR EIE A
77 s

252 WRAFEEEMIEIE [ A A SR E R
B, HEAFEMEFEL T PCE-SD ¥ 52 (R
1 4~6 S, SiRWKE 3. XEZEEINE,
FEIHY 120 v/min B, B BE AV R B, 1M
HFRERME, FEN 140 v/min B, KERE
HE AR . IR AT BB RS R, BT 538,
BRACER MR RERE, BN 25%) 5 8 A TR A XA 1 T g
PE, [R50 i B B T s T M s — e i),
EIRBIY) Jy38 I, MU RE vT Bee (oA FAEE, PR
RRMFRE s WREDET R RIZERL, 2512 AT
R, 29 SRR A2 M T ER R
ME, BHEESAE - MEIYE. FRERRY+
FEEAZEFEE ESBUEE] 50%), MAEER
B be e (1.3%), $REWIF AR BRI E
BPUEIER . Rk, S8 EER 120 r/min.
2.5.3 HUEREREIE e A 7 AR
W, HEORFEYLEEEZN PCE-SD ¥ H KI5
(179 53R, RILK 4. {HREEE RN
120 CH, FRRK, BrHiEME, MRz 140,
160+ 180 C. MLEMGREEA 160 CHF, HE LA

t/min

B3 IFAFEEIT PCE-SD /& VST
Fig.3 Effects of screw speed on dissolution of PCE-SD
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Fig. 4 Effects of barrel temperature on dissolution of
PCE-SD
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Kk, PCE-SD I L& NEREVINE
PLERE )Y 160 CHRIFEE HALA, W7T%0E 120
r/min. FFHPE TWRE A, W, JiE, RIS
PCE-SD, Hinth&ERILE 5. MHLLEEEZ PCE,
PM 1 ZE P AT SDHR ) (R P AR B
A A RS, T PM R R L
TR BRI . XAREEF N PM H T8k m)
EE, BA—ErEaR, BarEs KiEsR
LRI, E SEAE G — B RR,
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Fig. 5 In vitro release profiles of raw materials PCE, PM,
and PCE-SD

2.6 SD BI¥IHEL S

2.6.1 DSCi# MEMEFEMIGE (Y6mg), B
FHALR BN, DA NS, DEAN
54k, FHEFER: 30~300 'C, 10 K/min, %
RHERAE T AT, SR WE 6. PM Hii)
INE S VEATTE, T EURIIAAAE, 45 WIGIE TR
AN, HHT# . 1 PCE-SD Y, Z54f045 fbldil o<,
XU AT LRI T AR T 8k, nTREz

PATEE FEAEAE T8k .

2.6.2 X HFEATHNE (XRD)  RA XRD #%(%)
WITERRARIAFAEIRES . B SF: Cu Ko 048850
BRATH R AL, BE 40 kV, H 100 mA,
R 20 9 3~40°, HHEEHR 0.2°/min. HE 7
A4, PCE 7F 16.3°. 19.1°. 22.3°, 23.5°, 28.3°f
B R T SR B0 1Y) S AR BT 5404, PCE LA IATE A A7
15, THART BIARRTI g, N—5ea7, UL
TR TEBAFE, PM AT SRR IERT S0, 1
PCE-SD *HAFEATHIEE K, SITEAE, BiEET
AR LA e A B SR M R R . X
3R DSC Ko i a R

2.6.3 fHEMARHL SMEIE (FTIR) B PCE-SD
PG R, 5 KBriRe, WATHER, XFEMEE T
AN E, WEIEE 4 000~400 cm ™', MR 4
em ', HBEGY SR EIER, 48RLE S,
PCE 7£ 3283 cm ' fb45 —%6U&, N PCE (A%

PCE-SD
P —
o T
PCE

T T T T T
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BEEIC
6 PCE. #{k EPO. PM 5 PCE-SD &Y DSC Bk
Fig. 6 DSC thermograms of PCE, EPO, PM, and PCE-SD
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Fig. 7 X-ray diffraction patterns of PCE, EPO, PM, and
PCE-SD
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Fig. 8 FTIR spectra of PCE, EPO, PM, and PCE-SD

FRTE RGP E TR FEyRE O-H 451k
BRI s T PCE-SD H, Byfaskfigc®s, HAE
2951 cm " HEL 1 AN/, X PCE 72 R EIZG S
PCE-SD "y 257 TR EEA R, PCE Sk AT
RETE A EAEF

2.6.4 AT RS (SEM)  BRENHERR R
e b, BAmkEE, Z2AE, SEBE, THEf
B PSR TIEAS, i, 458 WK 9. PCE
5 HHOREAIR BARAEAE, RAREROR, RN Z DL
TR AFAE . PM 1 PCE {5 LAKHUIR i A A7 TR
RE, HEWTWL, A5 EAAS A, 1 SD
o, JUFEAZ PCE ffk. Xit—Suiil, 497

B9 PCE. #i{& EPO. PM 5 PCE-SD i) SEM [&
Fig. 9 SEM micrograph of surface morphology of pure PCE, EPO, PM, and PCE-SD

SD " LT AR S T ik
3 it

BT BEF IR AN, SD R T R A T
FIZERIVEDL, IERA . wiE Rl 2R
SEUSILY R B B M BOR . T8 R i A s A 4092
il B A EYy SD, BRAUKINL, #HUEHH BRI &
() SD, AT HAh 2 Mhorik. FaEtta sD
WA DGR )l 2 —, 295 R, FIFEHRT SD
750 DR S e AR HE 3% . DRI, ARSZEG SR
PIF B LM% PCE-SD.

BB R AR S I 5 AR 4 n R
. BIUNRA . HERAM. IE AR SRR, fEEY
PIIAIGERIER, Nk, REIS, WA
J Ay R R AT R, A
A% SD i, REEFWHUEBREEE. 5
FHH M. R ESP% R PEG 4000, PEG
6000. Poloxamer 407. Poloxamer 188 Z&{% 4 4s EIE
NI, BUBF I EOR G SATE AR SD,
FE AT B E R RN R . AR S
FrHEAK soluplus. PVP VA Fll EPO, 4 TR 4 i1
I BIE PR BIAEEIR BE 56 C ) EPO. HLIATHR
JE RMBEAT 39 i X6 B §1) J3 R e R i B K ) 2 AR

R, WMAYIR SRR RAAERG. Bk, ASE
Ukt - EEINCR Y SR 250 SO N DR il il Al
B 7 AL LR AR AT R, ARSI IS R T AT
X SD MR R . SREW, RETZSHN
IR A% TH 120 t/min, HLFEERAE 160 °C, WHEAH.
AT ZH %1 SD, $EEWI AT & 4 = o
(G RES NS R e AN S E Rl ¥ | N N RN
W RERE, RN AR A fE i — o
o PURFFH BRI 4 PCE-SD [ R 47 M g i vk A
YR 2 TR T R A
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