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 E: B W PR KA E AR R (herpetrione, HPE) 1R AE MR FH B 4087 1) 2 —— 2 oK Vi 11 il
%X (nanosuspension orodispersible film, NS-ODF), JffiibHabTr. Ak KRH & L REHI& KR & (NS), #E—
DI %5 Corodispersible film, ODF). PAFRA FF4F4E# (hydroxy-propyl methyl cellulose, HPMC). HURER N HE 4T
4% (low-substituted hydroxypropyl cellulose, L-HPC) Flflim&f4E#: (microcrystalline cellulose, MCC) HIF A5 3,
DU ARSI TA] 5 min B SR ARURE RS RIS B35 i (I AKROREAR A 4885, SR H Box-Behnken it 54844, HPE-NS-ODF 4t 75 .
#R Db’ 50 gL HPMC. 5 g/L L-HPC. 1.2 g/L MCC #il#3[¥] HPE-NS-ODF fiifi#t >k (14.1940.61) s, 5 min i
IMMARSNBETRE R (76.0813.79) %, BHATHEMAKRRIAE N (289.6445.92) nm, FRISTIMME 5 Sl (E MW 28N, AR
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Optimization of novel herpetrione nanosuspension orodispersible film
by Box-Behnken design-response surface method
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Abstract: Objective To prepare a new dosage form—nanosuspension orodispersible film (NS-ODF) for improving the oral
bioavailability of water insoluble drug herpetrione, and to optimize its formulation. Methods NS was prepared by high pressure
homogenization and then transformed into ODF. The formulation of NS-ODF was optimized by Box-Behnken design-response surface
method with the amounts of hydroxy-propyl methyl cellulose (HPMC), low-substituted hydroxypropyl cellulose (L-HPC), and
microcrystalline cellulose (MCC) as investigation factors, and disintegration time, cumulative release of drug from the NS-ODF within
5 min, and particle size of reconstituted nanoparticles from NS-ODF as indexes. Results The NS-ODF prepared by optimal
formulation (50 g/L HPMC, 5 g/L L-HPC, and 1.2 g/ MCC) could disintegrate in (14.19 £ 0.61) s and release in vitro at 5 min to
(76.08 £ 3.79)%, and the particle size of reconstituted nanoparticles from NS-ODF was (289.64 + 5.92) nm. There was a little deviation
between the theoretically predicted value and the measured value. It showed that this model had a good prediction. Conclusion Using
Box-Behnken design-response surface method to prepare NS-ODF is effective and feasible. NS-ODF which has both advantages of NS
and oral fast dissolving film is a new dosage form with profound application prospect.
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KR =] (nanosuspension, NS) & 20 H:4
KRR EEK M —FH ARG A RS, KRR
RIS PEFUE AR EHIM “ai2y” R B pkir
I R A R R T A T K 2
WAk S WM T 7K SBT3 i 2454, &5 mT DA i
YRR BEANAR o LV SR A 2 o NS
YUY ESAELE, WAL AT 2905
R, felw F R m 2RI . (H NS I8
WENSFEAFEER R, MR 22 2 Hos K )
B, TEREAE A 2 L AR K AR T 3R AR L T
BEIOBLS: s LRI . IR A (@R, %
LA NS NS Bk, 02X NS
[ 4k, o LA A ] A4 ) 75 DA LA B AR e 1k
Ty i B E AT RIAL A

1 B 7). Corodispersible film, ODF) j&
—FE I itEiE R g, FIE TR, feME
REMS PO iR . B2, IR Mo, HEE
AT RN B, g B4 )L LR RS f
KN, HHONFIMANLL, ODF AR A A
AT FHIKIE N, AT 38 ZEMEWE I FE s 78 sl
TR, IETEYI RS D R R, G K
RN 5 O AR, AR R T B SR AT
TE, ROWE, LHEkmasibel, A,
{0 ODF i LA we /K s v 244 1 IR i 2%
AR BEAIR A Il

ARSI 454 ODF FIl NS P FRS 25 R G0 05
il 8% — P B KA IS I (NS-ODF) . 7E
AHIF T H LA b I 7K S VDT 93 993 2 B 43 8
Bi % (herpetrione, HPE) AfEAI 244, R H
Box-Behnken ¥ v -2 M [ AL 34 FF 25 4K TR
BB (HPE-NS-ODF) 4b757, & NS-ODF
1AW AP S ddt— 280 T AR AR .

1 XEEH

GYB40—10S = BBl Rl m R34 5
BU)s JHBE—20A Rt ¥Rl A Gl g 4 56 B
HRBEHR AT ZBS—6E F B (R
RKRERA FRAT] s RC—3 ¥ H MY CR
HTTH RGCH AT G T KA R A H]): Winner801 4
KR FEAL CHF r T A URLAS  0 AT BR A+ 5
LC—20A ByEsfAH (i CHAREAD; 85—2
TG B FEas O BRI R AR KQ—
100E 4 75 P v CER LT A A AR PR A 7] )
DZF—6020 B4 T4 (Bl ERHA s H R A

#]); Design-Expert 8.0.7.1 k¥ ih#f: (R UMF
BEARERAAD.

HPE J5ik} 25 (% HPE 90%LL I, it 121211),
HPE %I (R 8>98%, #tS 121205), H
s+ R AR RN (SDS) L R 4E i K30(PVP K30),
A RALKS KB A R THE A BN TLTYgER
(hydroxy-propyl methyl cellulose, HPMC). 7 4F
4% (microcrystalline cellulose, MCC). UL
WL T4 2% (low-substituted hydroxypropyl cellulose,
L-HPC), “Z@Huliim 2y kAR AR KL ki
400 (PEG 400), | ARICHEREIRBARAR;: &
otk at, LRI b At
2 FEEHR
2.1 HPE-NS-ODF Hyl &0

43 WIFREL HPE J5R 25 1 g, SDS 0.2 g PVP K30
0.3 g, I 100 mL Z8147K, aBidtiEs], 12000
r/min SRS 5 K, FEK 1 min, 7£ 100 MPa
ZAF R EEFLA 10 B, £ PR 252,17 nm )
HPE-NS. X 10 mL MZKIERER, MAFMK 12 h
(1) HPMC (50~70 g/L), k&35 +F:, ¢ L-HPC (4~
6 g/L). MCC (1~2 g/L). PEG-400 50 g/L. H#&
g 100 g/L IBAE TG RAMKT S RS
WAy, CPEIT B b, AT, HIAPEE. B
IR O, PIEI 2 emX 2 em [R5 A, FETK A
F &g 4 me.

2.2 HPE-NS-ODF £7&FHhiENE

H{ HPE-NS-ODF (2 cmX2 cm) ¥ T 10 mL (1]
ZENRIK o SR PO B I e S 5 3 I A 4l oK
TR IR
2.3 HPE-NS-ODF Affi# (8] B9 ZE

(P EZ58) 2010 FEROBAT T A )
SR I PR R R, A S 2 SRR 1) kU ok ¢
HPE-NS-ODF (1) ittt K 6 F 2 emX2 cm [
BN 6 AR, IR Ak K I IFaa T
i, DL 30s N2y seAimnt 24 H 0 b9 A e i P o
HERf I S A P 2 M1 9 At ek 1)

2.4 HPE-ODF {K5MNEHUE B9 ZE

241 (OB AiEAh Diamonsil-Cig £ (250
mmX4.6 mm, 5 um), UiEIAHA LIE-2% 0K R
(24 1 76), HBAEN 1 mL/min, FEENER,
WP KA 280 nm, BEFEEH 10 pul.

242 SIULEEEI RSP HPE X S
10.00 mg, % 25 mL ®IfEH, I EEEFRR 2
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ZI5%, 15 0.4 mg/mL HPE % 5 i 29

243 HPESEBIEl S B AR #) HPE-NS-
ODF, HBIBAN I (pH 6.8 HIBEIR Eh 2 #8 5
W, 1L0.45 um GUFLIEME, HX LRI RIS b
Wl

2R TR TS %D, HPE X Sl
L2 HPE-NS-ODF HEis i, KM “2.4.17 TR
kAT E, SR BN, I RS
HPE X [ ft A [ £ B e R) Adh A WL €0 i 0, 50 ok 3L
ftb B 53 %) HPE FIIE T T-4t, JLEni i WK 1,

244 LEVEFESL IPITERN I (NS HPE 1) 2,45 PR RESE RS WEBUREIRE N 0.4
HPE
A B C
HPE
JML Jﬁ\ TR S L U e
0 10 20 30 40 0 10 30 40 0 10 20 30 40

¢t/ min

B 1 HPE % (A). HPE-NS-ODF ftif (B) FIPAEXERAR (C) B9 HPLC &iEE
Fig. 1 HPLC of HPE reference substance (A), HPE-NS-ODF sample (B), and negative reference slution (C)

mg/mL [¥] HPE XM i S ioE &, A%
AN LA AR RS o 73 BT IR FE A 4811643240 pg/mL
RGO RS, AW 10 pL BERE 38T, DUBT
HIREENRARER (X)), OREETHRB AR (Y,

RN BN TFE A Y=25 451 X—5 692.2, r=0.999 9,
F W] HPE 7 4~40 pg/mL % RIFEML R,

246 HMEEWRE KRB WImEIKREN 16
pg/mL [ HPE X FES R, A “2.4.17 10T (i
SATHERE 10 pL, ~PATIIE 6 I, THEAGHE. 45
J 7R HPE ETHIFN RSD 4 1.65%.

247 FREMERLE B, 0T 0. 2.
4. 6+ 8 h JUFE 10 pL yENGEAR A, W52 W THAR o
45 5L RSD 4 0.60%, & WA A i/ 8 h WARSE
248 WHEMEFES  WFE-HR 5 K, %
“2.4.37 T F EC AL, BORE 10 pl 3 A
e, WA, 455 HPE ik Roe,

RSD % 1.86%.

2.4.9  INFEREIRCZRRES e RO [R] i 2 S 56 Ty
%, KSR C %N HPE J5is 73 2K HPE-NS-ODF 6
B35 Sr BN E &1 pH 6.8 (IR E 22 0, N
NG % s HUY HPE 0 S, B g, TR,
HEFE, KR “2.4.07 TIUF G AT, 4R
B A4 ZE 97.81%~102.18%, RSD K 1.66%, i
A 5 e A 5 R 4T

2.4.10 RSMBEREIE  AE (37+£1) CF, pH
6.8 (KR IR ER 22 0P 900 mL MR T, 2k,
PN 100 /min. 7E 25 LMK I TR LRI, T
0.5, 1. 2. 3. 5. 10, 20. 30. 45. 60 min [f5EA7
BEIRE 1 mL, [FIE R 78 R FARFR A 0. B

0.45 um FHFLIENL KR “2.4.17 00T (a3 4 kit
FEOHT, THEREIUE

2.5 Box-Behnken %5z ML AL

251 W S5EE  SH oy E, e
TR (e |, 4 HPMC JF K (A) . L-HPC
JUEIREE (B) Al MCC JiEikIE (C) NHEEHE,
DU fEITIE] Yy S/ MEARD 5 min B SRBURE L
J& (Yo, S RAE N RIS 5 I A oKRDRi AR (Y3,
B/MERIL ARRR, SR 3 BEE 3 /KT Box-
Behnken % 114t HPE-NS-ODF AbJ7, & it 46
SRIG ) rhL B R — RN 2 YRR s . IRK e
GERNE 1.

252 ZxEIETFREMESL {EH Design-Expert
8.0.7.1 &A%} Box-Behnken %t EdEHEAT 402, DL
Y\ YL R Y g de bR AT 2 u etk 1 E A I R
PEe Vv Yo I AR, Lok
JCIRIA T FEAT 3 Y1=15.66+2.64 A—1.62 B—
0.46 C+1.53 AB+0.57 AC—0.80 BC+1.82 A’+
737 B*—531 C* (R*=0.9826, P<<0.0001); Y,=
73.95+0.22 A—6.52 B—3.64 C—0.24 AB—0.013
AC—3.45 BC+2.68 A>—2.65 B*—11.20 C* (R*=
0.9723, P=0.000 1), ¥3=299.49+16.93 A—10.33
B—1.24 C+8.25 AB—4.96 AC+0.77 BC—3.07 A>+
2227 B*+4.36 C* (R*=0.968 8, P=0.0002).
253 HESVTAEEERR 3 MUE A
KRB BB LA FERE R4, ) B s 6t
HPE-NS-ODF &b 75 AT 23 i Al . 3R 2 [BI)H &
Hi W A IS AT %0, A Yy HPMC (1) — kI
ORI, L-HPC (AR, )30, MCC 1=K
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% 1 Box-Behnken il & HE R 45
Table 1 Arrangement and results of Box-Behnken design

WK Ail Bil Cil Yi/s Y,/% Y;/nm
(gL) (L) (gL)
1 50.0(-1) 40(-1) 1.5(0) 24.87 79.31 320.55
2 700(1) 4.0(-1) 1.5(0) 27.62 81.37 339.16
3 500(-1) 6.0(1) 15(0) 19.00 67.08 281.72
4 70.0(1) 6.0(1) 1.5(0) 27.89 68.19 333.32
5 500(-1) 5.0(0) 1.0(-1) 11.56 68.97 27821
6 70.0(1) 50(0) 1.0(-1) 1516 68.28 320.74
7 500(-1) 5.0(0) 2.0(1) 803 62.61 290.71
8 70.0(1) 50(0) 2.0(1) 13.91 61.87 313.42
9  60.0(0) 4.0(-1) 1.0(-1) 18.47 67.42 340.16
10 60.0(0) 6.0(1) 1.0(-1) 1641 60.97 319.63
11 60.0(0) 4.0(-1) 20(1) 20.62 66.14 331.07
12 60.0(0) 6.0(1) 2.0(1) 1536 4587 313.61
13 60.0(0) 5.0(0) 1.5(0) 1526 70.87 303.84
14 60.0(0) 5.0(0) 1.5(0) 1623 72.74 303.79
15  60.0(0) 5.0(0) 1.5(0) 1514 77.87 295.45
16  60.0(0) 5.0(0) 1.5(0) 16.76 7424 291.65
17 60.0(0) 5.0(0) 1.5(0) 14.93 74.04 302.70

Iii, HPMC 5 L-HPC (A HIERIA R I 2K (P<
0.05), HARIIAEZE . BA Y, o L-HPC — X,
TIRI, MCC — IR, k3, MCC 5 L-HPC [
ZHIE, HPMC [ =R IHS A ) 8 2 K (P<
0.05), HABIA W, HAL Y3 HPMC — X,

L-HPC —{RIi. X5, MCC [#f—kIi, HPMC
L L-HPC A2 B I AR IA R 2 32 K7 (P<0.05), FL
I B2 . MBRA RE T, 19 204 7 F2 4 -

Y,=15.66+2.64 A—1.62 B+1.53 AB+1.82 A*+
737 B*—5.31 C* (R*=0.9826, P<<0.0001); Y,=
73.95—6.52 B—3.64 C—3.45 BC+2.68 A>—2.65

4.050.0

1.0'4.0

F2 ZWMA@MPEAFRAYEEEEE
Table 2 Significance of coefficients in second
order regression equation

% P
Y, Y, Y

A 0.000 2 0.778 2 <0.000 1
B 0.003 4 <0.000 1 0.000 8
C 0.256 8 0.001 7 0.5173
AB 0.022 6 0.827 6 0.0150
AC 0.3152 0.990 8 0.095 7
BC 0.1727 0.013 3 0.774 3
A? 0.009 5 0.0343 0.260 4
B? <0.000 1 0.036 1 <0.000 1
c? <0.000 1 <0.000 1 0.126 1

B*—11.20 C* (R*=0.972 3, P=0.000 1), Y3=
299.49416.93 A—10.33 B+8.25 AB+22.27 B?
(R*=0.968 8, P=0.0002).

254 NI AT 54 A Design-Expert
8.0.7.1 A, MRIEMNHTTREATEE R, EPXT 4R
AT M 2 MR, S R L A
B, AR i ) (B 200 B 2-A 2/R7E MCC
&R 0.15%%4F T , L-HPC A1 HPMC H %} HPE-
NS-ODF Jif fift i [8] (¥ 510 o i it ) 8] i L-HPC H
SR INSERE S T, B HPMC F 5 8 n 5 414k
PEREIN. K 2-B Eon{E HPMC H & Hh 6.0%514 T,
MCC #1 L-HPC Jfj &%} HPE-NS-ODF & 4MBE I )
S . ARSI RS MCC & I 6 7 B,
k%5 L-HPC H = 13 i+ B . i 2-C 27~ 7E MCC
FHE R 0.15%%4F T , L-HPC A1 HPMC H &%} HPE-
NS-ODF s i I iKbb AR (1 52 . RiAR B A
HPMC H & (1190 &2 AR Ze k3G, B4 L-HPC &
(3 IS B 5 7

4.050.0

2 B E RIS B S A = 4E R0 i E E
Fig. 2 3D Response surface plot for effects of each factor on response value
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255 ALikAbJT N S5 E SR Design-Expert
8.0.7.1 LI VT A, & & 4Rbr I BE Hbr,
PBIIE AL T %A A=5.00%, B=0.50%, C=
0.12%. WKHii%4bT7H|#¢ 7 3 #it HPE-NS-ODF, i
E SN AR SERRM AL Yy Yas Vs 0k
(14.1940.61) s, (76.08£3.79) %. (289.64+5.92)
nm (n=3), PR Fabr ) FAE 5350 h 13.03 s+
73.62%- 278.21 nm. 45 5 57w S B I £ 1 5 A Fi
MME B, RWIZBEAL TN M R4, 1X 27K HPE-
NS-ODF H AT R AF I ARSMAE T

3 g

P SCHRARIE HPMC HAT R il 1),
FF BRI 4% . L-HPC REE I SLIGAA I IE
A5 AR RE N T FRIAZ A T i, MCC A2 i
e R — i AR, W IR e i 45 21 AR
(RIS . PEG 400 FLAT BRAR 3 584 ), g
BRI h AR M o WA SIS DL HPMC Ay B A
Bl L-HPC F1 MCC A j#ifi#5, PEG 400 35587,
H BRI R R o

WS RN, 50 HPE-NS-ODF fii fil it i) 5 - 2
(KR 2 HPMC M L-HPC JH &, i filtist a) B
% HPMC s MM, JoPRE HPMC iEK4s
KT IR FE AR B BB, BELRS A A o o Ak P T B
L-HPC H & I3 nsER T, BRI RERE AN TK
(1) L-HPC Ref% Y il 2 LIl IE , {5 7K Dok A F) T i
fift, {H & L-HPC HATWRIR M, F 3 2 78 g
FERBCR &L )2, ARITHifi# . %W HPE-NS- ODF
PRANBEBUE IR 25 2 8% MCC &M L-HPC
i, MCC 1 L-HPC #2 /KA R, S5 eH
T2 IR . 520 HPE-NS-ODF JEA iR o 148 K
BRI [ Rl 25 T 3 E HPMC FIl L-HPC, 5 540 ji fif
] P D5 ERTAH (7]

YKV TR0 I sk IS 2 (P RAZ SR HS I 7K e
PEZ ) s e B AR RS, R ey L AR R
JEEU 2 0 VAN — b 1 R P R, e o B
B T Sk R M. ARSI A SN
P, WFR T — P AeEE K 259 IR AE R
3 7) NS-ODF. %] Box-Behnken %1117
MNP, BFIT T 8B B HPMC. L-HPC.
MCC *f NS-ODF ARSI it v [a] . A4 oM I K s
VAR5 ROREAR S AR S BRSPS 7

TMPER S, JFA 2] T i AAALTT . AL T R g bR

JRRIFREINZ ), BA RAF RIS BT, FE LA

by R DT AR R B B S AR 2
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