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Preparation of nanosuspensions of lignans in Herpetospermum caudigerum seeds

LIU Xiao,  LIU Yuan, SONG Qing,  SHEN Cheng-ying,
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ABSTRACT: AIM To prepare the nanosuspensions of lignans ( herpetrione, herpetin, herpetone, herpetolide
A) in Herpetospermum caudigerum Wall. seeds. METHODS  Miniaturized media milling method was applied to
preparing the nanosuspensions. The effects of milling speed, milling media consumption and milling time on average
particle size, polydispersity index and stability coefficient were investigated, the micromorphology was observed un-
der scanning electron microscopy, and the in vitro dissolution rate was determined. RESULTS Herpetrione, her-
petin, herpetone, herpetolide A demonsirated the optimal milling speeds of 1 000, 800, 1 000, 1 000 r/min, mill-
ing media consumption of 4.0, 4.0, 5.0, 5.0 mL, and milling time of 2.0, 1.0, 6.0, 6.0 h, respectively,
whose average particle sizes were less than 300 nm, polydispersity indices were less than 0. 30 (except for herpetri-
one) , stability coefficients were more than 0. 80. The nanosuspensions could obviously improve the in vitro dissolu-
tion rates of herpetrione and herpetone. CONCLUSION This simple, stable and feasible method can be used for
the preparation of nanosuspensions of lignans in H. caudigerum seeds.

KEY WORDS:; Herpetospermum caudigerum Wall.; seeds; lignans; nanosuspensions; preparation; miniaturized

media milling method
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B2, WORSIE R i A B Al 45 i HL,
BIEALIM R 3R . BEA1T . AR K RE RSO
RIZGIUFIZ T 2 BT ATHE Y, e BE AR A ) i 4%
YRR, i HERLZGEAED, TARR, #fE
T, RARSCEGAT R T RAFERE, dohit—2k
PR INF- bt £ e 7 1 1 43 B
1

DF101S G TE R HwE Sty (JbntiE
FRAPHEARA ) ; Winner 802 44K B0k E
1 (T ra TN R S e A R A R ) 5 S-4800
B (HAHILATF); ZRS-8G FAEV 14
0 (REETRRRERHHEARA ) ; LC-20A &
MWAETE RS (HAREAHR), A8k r
(HAZ0.4~0.6 mm) TR VDAL R Z AR R
ANE, PR TR P NER AL DR R
By (AT, A RSTE 85% UL ) . B4R K30
P 2B 24 AR B A AT RS w5 e it
TR ER BRI TR TGRS AL TAF 58T
2 HEE4R
2.1 AEAERF A FRE12.0 mg R 4L
K30 | 9.0 mg + " Fi LB, BT 50 mL EP &
1, A 30 mL ZEMKERST, AR B AR R A
A, HTHIER R Dbkl Bk INEg A 90K
TRAER; FRECRZER K30 24.0 mg, + e LR
£118.0 mg, BT 50 mL EP &, filA 30 mL %
TBAKFEST, MR A ERERER B, HTH&Uk
W RYKIREF
2.2 ARREANFE WP R, R,
W MR A% 6.0 mg, HEKE 12.0 mg, BT

10 mLPGAIH, SnA 3.0 mL Fa 2 798 T Mo
WEHBEFET . EACEEER T, VOKVE A — 2 sl
JiE— B ], RIfS

2.3 EZRSA, BE AT EEYOKIREN
FHZEIRKFR RS, R0 (S a2 FOP- S5k A N 2 oy wilHe
%, EE3W, BCOFEME, I3 BGE R PORTEE ],
F 1 500 r/min F3 FE.0 30 min' ', JE FJRIR
BWCF¥kfE, B 3, BRI, iHRERER
B, ANORRE R =0 5 F R kL
/B RIS ERAE

2.4 TEAKMLA BRI R IR, U
BeNTR A GOKIR BT Ty th 25k 2R 0.2% , F2
EFNER A XN 3.0 mL; R KR &5
RETT TR E R 0.4% , A EFIER B HE N
3.0 mL, LIFIRiAR, 20 aie 8. e RECh
febr, FBEWPEEHR | RSN T & . WFESE R X
SRR . 2 HEREL, FRE RN

2.4.1 MHEHE FEEOPESET 1.0 h, AfbEEER
3.0 mL, HRAFMERE, 258 0EK 1, H
FnTHN, RGN, Yotk R YPRIRE
SRR e 3G I JE FEAK, {HAE 600, 800 r/min Hif
ZESARBE, BERER . Pk RYORIR B TCH B
ZE5E, WRNER A 9KIRE RSB RRALE BT AN
Wbk R G1oK IR B R 2 43 Bl B0% Wik, BAE
600, 800 r/min B JCHI R 25 5 JEWeHA . I RN
KIBEFTCHI B 2 5, P AER A 99 KRIE &5k
BN R R | R ERYOKIRERIRE R
BORERIGAE/N, W E , P MR A 99K IR &
FIZ N, {HXE 800, 1 000 r/min A bR |
WRAKIBEF LR ER, LEHE, RATE
W | AR . TR R A 98 KIR R A S
BB 1 000 r/min, BB E 98 K K B A
4800 r/min,

®1 WEERENTEHREZE, SOER. RERBWEM (xx5, n=3)

Tab.1 Effects of milling speed on average particle size, polydispersibility index and stability coefficient (x+s, n=3)

33099 FIPRIAE/ nm

sk

(rmin™) PRME BB BABA BRE O BRTER et

P A LS

Pk et Wit MR A LS

600 244+7 324+8 28248 28914
800 260+14  306+11 2489 264+8
1 000 227+9*  308+13  236x11 268+12

0.395+0.021  0.302+0.026 0.335+0.016 *
0.376+0.019  0.276=0.036 0.254+0. 009
0.335+0.011 * 0.231+0.024 0.295+0.019 *

0.324+0.007 0.754£0.038 * 0.628+0.025* 0.603+0.024 * 0.685+0.037 *
0.314+0.012  0.877£0.068  0.703+0.035  0.685£0.036  0.926+0. 031
0.297+0.028 0.721+0.053 * 0.728+0.045  0.770+0.029 * 0.851+0. 048

7.5 800 v/min FbEE, * P<0. 05
2.4.2 HHEATTHE  BEEWHEEEE 1.0 h,
. DR Bk TR A 20 K TR 8 50 AT B 3okt i
121000 v/min, PR HOKIREFN 800 r/min,
HRARVEN B &, g5R W% 2, &M,
B A A B 0, Bt T R KIR 255
2286

RIARTZATIGIN, WA | P IR B el )y
JET AL, PN ER A 9 KR B0 Se 28 K
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FAAKIGAE/N, HEL40, 5.0 mL BB 2R, 4.0mL, &R, BN A KRIESR N
PN A PKIRER AL, L48%IE, 5.0nml,
RAHE BT R | PR ARIR B B &
*2 WMENRAEWTEHHE, SOHEH. BERMMINE (X5, n=3)

Tab. 2 Effects of milling media consumption on particle size, polydispersibility index and stability coefficient (x+s, n=3)
iy FEPRA/nm EZISE TERM

ml  URFE WEE MRATRA MR MRPR Wi Wb A Wik PaiES Wil WRENEE A MR

3.0 227+9  308+13*  236x11  264x8*  0.335:0.011 0.231£0.024* 0.295:0.019  0.31420.012 0.721£0.053* 0.728+0.045 0.770.029  0.926x0.031

4.0 231£6 28110 252+8 24110 0.286+0.035 0.283+0.033  0.294+0.026  0.292+0.028 0.876+0.025  0.790£0.030 0.715+0.027  0.932+0.016
5.0 252+11°% 2777 231212 24511 0.314x0.028 0.269+0.005  0.245+0.016 % 0.277+0.026 0.873x0.037  0.816+0.032 0.799+0.040 * 0.92+0.043

7.5 4.0 mL Hb#R, * P<0. 05
2.4.3 WREEWFE]  REEROR PR PRI, pik 1REGEEE N, (ERMRER, DRI ]
TR A ORISR WHE R Z N 1000 v/min, b SERIFHEVDN, B NER A 9K RSN o] 50
RYUKIREN N 800 r/min; PR R | PRI, PRRIORIRER I RATR, P HR90KIR
KIEFNAN Ty 4.0 mL, PEE, PHNER  BFRRE RBEBHIRD, Bob B K IR 250 T
AYPKIRER N 5.0 mL, FHEEARGIERE, 45 A, N A GUKRIRER e s BT AL,
RWF 3, hRAH, BEEOIEREER, BT PRRAORIREFILEE N, ZRE 58, RAHE
RO EA PR T R, BRI, Dot BORW R BB SRR A PR RAOKIRE
R A UK IREFEH NGB TRE, PR FIPHERE 50 2.0, 6.0, 6.0, 1.0 h,
ORI BFNZ WG 5 P P RAKIR B Z 0 i
®3 WEMEXNEHREZE, SOEER. BRERBMEM (xx5, n=3)
Tab.3 Effects of milling time on particle size, polydispersibility index and stability coefficient (xxs, n=3)

BRI )/ AR/ nm EZIEih T A
h DRTE WM EHARA R ERTER e BB A R S e eIl A R
L0 2316 277+7%  231=12% 241210 0.286x0.035  0.269:0.005 0.245:0.016% 0.292£0.028 0.876+0.025  0.816+0.032 0.799:0.040% 0.932:0.016
2.0 204£19  226£12% 205:16% 343172 0.306£0.008  0.301:0.015% 0.222£0.007  0.325:0.026  0.867+0.047 0.811x0.010 0.933£0.059  0.899x0. 0252
40 237x14  174x4 183:5% 397232 0.319:0.020  0.270:0.011 0.238+0.015  0.360+0.0232 0.786£0.061  0.846x0.008 0.910£0.034 ~ 0.609+0.0132
6.0 228x14 1698  154x10 561182 0.323+0.027 0.264+0.013 0.220+0.008  0.384+0.0322 0.682£0.096* 0.827+0.012 0.921x0.015  0.526x0.0232

VB P R AR B 5 2.0 h LBEL, * P<0. 05; A ke TR A 29 KIRESRS 6 h [LER," P<0.05; IR R KR BN S 1.0 h Ik
i, 4 P<0.05
2.4.4 WERE  RICASECR S 3RS, 4 MM RS REA -, RPYTLZRE
RIWFK 4, BRTH, 4 MAIBRPOKIRENE W17,
F4 WIERWER (xxs, n=3)

Tab.4 Results of verification tests (xxs, n=3)

GUORIRER PR/ (remin™')  ABHE/mL WS ]/ F-HPRAR/ nm EZ N €izt 1 FaE /AL
Pt = 1 000 4.0 2.0 23111 0.315+0.016 0.873+0.016
AR B 1 000 5.0 6.0 170£12 0. 269=0. 028 0. 817+0. 025
Pk g A 1 000 5.0 6.0 1478 0. 21620. 009 0.91220. 014
Ptk 800 4.0 1.0 237121 0. 306=0. 021 0.926=0. 022

2.5 BELE WERMSEHEROAOREEMNE  2RASIIERR, KAKZH 200 om, FHoY
i, ZRBKGE SRR TR L, W AR B 400 nm; PR R U ORI BURLR,
B, THMEE P, ZORWIE L, mEA RN 5~ 40 pm, 107 ANOR R BT 9 2K ERIE
Yok PR IEOREZ BRI il A ROIR, R RUNRZ08 200 nm Ze Ay, dBE R, ARSE TS
5~50 wm, THGOKIRER R SPBRCIR, KN AR R YORTRES AR I

500 nm; PARE RS R M BIRPOIR, K 2.6 AONERAZE i TUVEA A S 8RN
INRZH10~50 wm, THAR SN 2R, KE WA, BRRERZGEED, BORFEMNERINE
200 nm 7oAy PR AME A JEORHZG EEAHL B BOIR B

ek, RANKZEZN 5~50 pm, MHAKRRER 2,61 @& PP R, Bokmdxr M
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Fig.1 Scanning electron microscope images for samples

Kromosil C f35H (4.6 mmx250 mm, 5 wm); A
FENA N O NE-0. 1% B f2 (23 : 77), FHANL
-0, 1% BEER (35 : 65); Kl K 280 nm; AR
Jit 1.0 mL/min; AR 30 °C; #EEEE 20 pL,
2.6.2 IR

2.6.2.1 XTRESATR KSR PRI B H R kL 2y
5.02 mg., WHEHERECREZY 3.70 mg, JCoK HEES )
IR 502, 370 wg/mL, ENf5,

2.6.2.2 M PAPEXTRRIA W BB AR
PERRERAN KR B4 500 L, F57 H R 5 7 %
BB, T 30 min BUFE, 3 0.45 pum fSLUERE, AP
R R, ST B A id i 0.45 pum
TFLUERRR, RIS ST BRI

2.6.3 LlEMEHE BOGERA . Al BT
WOV, 78 “2.6.17 @A/ NUEREIE, 45
DL 2, AT A B SE Im  E

2.6.4 ZAMEXRRFZLE WP R PRI
AWOE T, R 1.88, 4.69, 9.39, 14.08 wg/mL,
2.56, 6.40, 12.79, 19.19 pg/mL, DL W i L
(V) SEW R RRE (X) #HrEE, 55 RS
MK Y =10 044X -7 560.2 (R> =0.999 6) .
Y=8553.1X - 540.87 (R*=0.999 9), % 57
1.88~14.08, 2.56~19.19 pg/mL 78 Fl N Lt &
R4f,

2.6.5 FEHERE  KEWE 9.39 pe/mL it
FIZR AL AR 12.79 g/ mlL S0 R XoF HEE Al o R
%10 pl, 78 “2.6.17 Wik 400~ gERem 2 3
W, WAS I b T 2R, I IR 0 D AR RSD 43 il Ky
1.53% . 1.37% , FWULIRRESE R4,

2.6.6 FEMERK B “2.6.27 TN
WoEE, 70,5, 10h7E “2.6.17 WAERMGT
HEREE , AR P H 2R | A R U TR AR RSD 43
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Fig. 2 HPLC chromatograms of various constituents
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2.6.7 FERDCREE OB “2.6.27 TR K
PRVATROE B, fE “2.6. 17 TS SR g
FE, AR, HE oW, SR, WKRPERE, W
T RS- 25 AR IR 43 51 R 102, 76% 101, 23%
RSD 435120 1. 88% | 1.94% .,

2.6.8 RSMEHENE S 2015 4EM (HEZ
LY S DS BT SR AR B W Tk . B RN
KIREAN . B IMAOKRIE RN Ptk B R YIRS
YRR (28 7 35 o PR O e W R DRl 2 4%
1.00 mgF 1.5 mL EP &, A “2.17 T Ffa
JEFIW 500 pL, AR, B il n, B
HREREBATT, FEREEE EP 3K, &
K1 mL, HUEREIAG BT | SRR R A
YRR (Rl kFEEP R) 4 0.5 mL, D
pH 7.5 SRR LR M (0. 05 mol/L iR — A A1 5
0.05 mol/L BR S 5F IR A, 1 mol/L & A
A ROR Y pH 2 7.5) AR B, AR R
100 /min, JRE (37+0.5) ¢, F 5, 10, 15,
20, 30, 60 min & HUFE 1.0 mL, 0.45 wm fLIE
Bt PR IERG RS, [ B Ah 0 S R S AR BURE O o, &
B L HPLC 43#T, RSN RBA I, P47 3
W, SR 3, HIEATAL, B ER | PR ERYY
KR & 10 min P K S BRI EE 3 Gk
(80.59+1.59)% . (87.48+1.30)% , ikt &,
Wb Wi ) PRIR A W IR B AE 60 min N AN 43 51
(48.47+1.52)% . (2.47+0.46)% , RGP KIEE
FIREW] P e R | e IR A SRR E

00 -

3 3
80 _:
a\\°
3 60t
=“rrr .
Bolt/ | R :
: e AR RO IR R
20T II’/ e TR A I B
0 ' | e EREGCKRET
0 20 0 -

t/min
e Wb Y ER A R R R 0~ 30 min 35 AR 5
ARG B e , 5 e v o s L o il
B3 #HRiksMNaHis

Fig. 3 In vitro dissolution curves for samples

3 iFig
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5, MH 1 REENFIL 2R lgw, A
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1, WO 2538 2 SN K TR B 7R

JWINEE S BEAN, 3 AT 38 1o o8 e B AR Rk il 25 AN T]
BRGOKIR SN, LA AR TR,

123 NRIRB R FR b, PR AR R
i H R 200~500 nm; 225 HUHE BT RO 40 K TR B
IR R AR 43 A, FAE M/, 22 U1K AR 43 1 Ak 4R
HT s RRE R BT T A K TR B AR
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5%, BTERRIE MO TR ] 5 I e I T AR g 4
KIRBFN AT, KRB ER R, R
£ o AELU ] it D PR S 1o A v JR S 7 4R L A0 kAR
b, B3R G BRI S By A R B R o T 2 45 )
AN, AT 2t — DY
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Preparation and in vitro release behaviors of Banxia Xiexin colon-targeted tablets

YU Qiao, FENG Bai-ru, SHEN Ru, LI Da-wei, XU Ying-hui, QI Yin-de”
( Huizhou Health Sciences Polytechnic, Huizhou 516025, China)

ABSTRACT: AIM To prepare Banxia Xiexin colon-targeted tablets and to investigate the in vitro release behav-
iors. METHODS With comminution degree, ethanol concentration, ethanol consumption and diacolation speed as
influencing factors, baicalin and berberine hydrochloride contents as evaluation indices, the extraction process was
optimized by orthogonal test. The coated tablets were prepared, after which small glass method was adopted in the
in vitro release rate determination of baicalin and berberine hydrochloride, and the coating formulation was
screened. RESULTS  The optimal extraction process was determined to be coarse powder for comminution degree,

70% for ethanol concentration, 10 times for ethanol consumption, and 2—3 mL/(min + kg) for diacolation speed,
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