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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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2 FES5HR
2.1 HPE-NS-ODF A&

53 FRHC HPE J5EE24 1 g SDS 0.2 g PVP K30
0.3 g, I 100 mL Z517K, e HidEE~], 12 000
r/min EEEERSLHE A 5 K, BEK 1 min, 7E 100 MPa
ZAF R RFLAT 10 B, #3°FIRAR 4 252.17 nm (1)
HPE-NS. H{ 10 mL HIZKIER, MAWMK 12 h
) HPMC (50~70 g/L), 4k&:4i+, K L-HPC (4~
6 g/L). MCC (1~2 g/L). PEG-400 50 g/L.
B 100 g/L RS TEREEMKT S LIREHIRS
WAy, PEIT BB b, R R, 1Y
ATV HELOEE, Y)EIE 2 cmX 2 om I, FFoKIE
F & 258 4 mg,

2.2 HPE-NS-ODF £ R EE
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ZENRK o SR FH IO B A 5 158 52 95 ) T A9 i oK
TR T RLAR .
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2.4 HPE-ODF {R5MEHUE B9 E

241 @& il Hh Diamonsil-Cig £ (250
mmX4.6 mm, 5 um), VSN HK LHE-2% 0K R
(24 :76), HABGEN 1 mL/min, RS,
KAy 280 nm, BEFEE K 10 uL.
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Wit i 0.45 pm PRALUENE,  HUSRuE R RIS,
AN

B TR UG WD, HPE 6] SV
DL HPE-NS-ODF HEisl it vil, KM “2.4.17 T
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244 LlEttxe KA BB ANES HPE ) 2.45 MR F%%E REWBUREIRE AN 0.4
HPE
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,JM« /\‘; e N U A e
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E 1 HPE X8 (A). HPE-NS-ODF #tifm (B) A ERF® (C) B HPLC &iLE
Fig. 1 HPLC of HPE reference substance (A), HPE-NS-ODF sample (B), and negative reference slution (C)

mg/mL [¥] HPE X [ i il & s 0 &, FH P
AR E A RARE o 15 U IR A 4181 16432.40 pg/mL
RYDGT RS, AR 10 pl BEFE BT, DU
IR ORALER (XD, BB AR (1),
AR EA R Y=25 451 X—5692.2, =0.999 9,
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ZAFHERE 10 pL, ~PATIE 6 I, THENREE. 45
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247 FoEtEkEe USRS, T 0. 2.
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HEFE, AKHE “2.407 TR @SS FERE T, 45
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FEEAN 100 v/min. 7E 25 Al T AR, T
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252 ZxBEIEGFRM ST {FH Design-Expert
8.0.7.1 A%} Box-Behnken Wi Hdm#kAT 4B, DA
Yis Yo MY Fe b AT 2 Je R rE =R — Xy
G Y & A ZmA BRI, HZkE
JCIENH T FES A Y =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*—5.31 C* (R*=0.982 6, 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). ¥;=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 FESNFEFEEAR 3 NG EAR
KAV BRI FE P A, nf s e
HPE-NS-ODF &b 75 #4743 B ATl . 3K 2[RI &
B B YER I v AN, AR Y, v HPMC ) — 20
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%1 Box-Behnken itih L& 44
Table 1 Arrangement and results of Box-Behnken design

LW R A{I Bi] Ci] Yi/s Y,/% Y3/nm
(gL7) (gL) (gL)
1 50.0(-1) 40(-1) 1.5(0) 24.87 79.31 320.55
2 70.0(1) 40(-1) 1.5(0) 27.62 81.37 339.16
3 50.0(-1) 6.0(1) 15(0) 19.00 67.08 281.72
4 700(1) 6.0(1) 1.5(0) 27.89 68.19 333.32
5 50.0(-1) 5.0(0) 1.0(-1) 11.56 68.97 27821
6 70.0(1) 5.0(0) 1.0(-1) 15.16 68.28 320.74
7 50.0(-1) 5.0(0) 2.0(1) 8.03 62.61 290.71
8 70.0(1) 5.0(0) 20(1) 1391 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) 16.41 60.97 319.63
11 60.0(0) 4.0(-1) 2.0(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) 50(0) 1.5(0) 1526 70.87 303.84
14 60.0(0) 50(0) 1.5(0) 1623 72.74 303.79
15 60.0(0) 50(0) 1.5(0) 1514 77.87 295.45
16  60.0(0) 50(0) 1.5(0) 1676 7424 291.65
17 60.0(0) 5.0(0) 1.5(0) 14.93 74.04 302.70

Iii, HPMC 5 L-HPC HJAZ HLI#GA B8 K (P<
0.05), HABIUAEE . B Y, th L-HPC — X3,
TR, MCC — kI, kI, MCC 5 L-HPC )
AH I, HPMC [P IR HUH A B 2K (P<
0.05), HABIA L. BAL Y3 HPMC — XL,

L-HPC —{kIi. X5, MCC f—kIi, HPMC
5 L-HPC 42 HLI#R ) 2 2K (P<0.05), I
AT 25 . BB AN R T, 1520 it T FE R -

Y,=15.66+2.64 A—1.62 B+1.53 AB+1.82 A+
737 B*—5.31 C* (R*=0.9826, P<<0.000 1); Y,=
73.95—6.52 B—3.64 C—3.45 BC+2.68 A>—2.65

Y2/ %

5.0 60.0

4.0'50.0

%2 ZMAEEAAFERHBEEEI
Table 2 Significance of coefficients in second
order regression equation

% P
Y, Y, Y

0.000 2 0.778 2 <0.000 1
B 0.003 4 <0.000 1 0.000 8
0.256 8 0.001 7 0.5173
AB 0.022 6 0.8276 0.0150
AC 03152 0.990 8 0.095 7
BC 0.172 7 0.0133 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), Y=
299.49+16.93 A—10.33 B+8.25 AB+22.27 B’
(R*=0.968 8, P=0.0002).

254 NS5tk ] Design-Expert
8.0.7.1 A, WRIHEMIATREDHTEE R, XS K45
oA W) 2 NRER, BRI et
fH, M AR R Hh i ] (B 2D ] 2-A B oR7E MCC
FHEH 0.15%%%4FF, L-HPC 1 HPMC H %} HPE-
NS-ODF jgi fift i [F] ¥ 5000 o o3t i) (] B L-HPC
HIRINSE RS TE, BEAE HPMC 8 hn L 4k 46
MR, B 2-B @oR7E HPMC FEN 6.0%5%1F T,
MCC F1 L-HPC &%} HPE-NS-ODF 144 MNe¢ 53U 1)
SO, ARSNEEIREE RS MCC R B N 56T
b L-HPC H & 134 i T B . i 2-C W7 7E MCC
FH& 4 0.15%%%4F T, L-HPC A1 HPMC H % %} HPE-
NS-ODF [R5 ) g K BDRiA= (1 5g i . RiAt b
HPMC H &390 2 ARZe v 38, b4 L-HPC &
[y N5 ke s 7t

1.0 4.0

2 B ZR X Mo R B2 M Y = 4 R i T [
Fig. 2 3D Response surface plot for effects of each factor on response value
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