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Optimization Preparation of Propranolol Hydrochloride Microcapsules with Fluidized Bed by Central
Composite Design and Response Surface Method

DU Changyu, WANG Hongguang(Department of Pharmacy, Qingdao University of Science and Technology, Qingdao
266042, China)

ABSTRACT: OBJECTIVE To optimize the formulation of propranolol hydrochloride microcapsules. METHODS
Propranolol hydrochloride microcapsules were prepared by fluidized bed. The effects of influence factors such as the flow rate of
capsule material solution and spray pressure, on mean diameter, entrapment efficiency, drug loading and overall desirability were
investigated by using central composite design and response surface method. The data were imitated using multi-linear equation
and second-order polynomial equation. RESULTS The latter was prior to the former considering from multiple correlation
coefficients. The best process conditions were as follows: the flow rate of capsule material solution of 1.00 mL-min~" and spray
pressure of 0.65 bar. Under the optimal conditions, the mean diameter, entrapment efficiency, drug loading of the propranolol
hydrochloride microcapsules were 300 pm, 20.54% and 89.63%. CONCLUSION The optimized preparation technique for the
propranolol hydrochloride microcapsules with fluidized bed is stable, feasible, with high entrapment efficiency. It can be used for
the industrial manufacture.

KEY WORDS: central composite design; response surface method; fluidized bed; propranolol hydrochloride; microcapsules
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3.2 [IHTF R ALY B b

L RIAT . AR, g, OD EH hfaks
(RAR ), 35 2% 25 (A A8 5 A Statistica 6.0
Gk AT AT 2 e etk [RDE R S, it
AR R BT I 4F 3R . kT — 07 7
MR GETH AR S IURECAT I t IR Es A, W
br P>0.2 MuUE, FEHT AT RS, A
T R A1) H 1T o

Z oot FIAM S R’ RUEN /Sy R’
Y1=0.987 3+286.77X,+10.83X, 0.89  Y;=455.55-601.30X,~173.00X,+413.498X,’+199.20X;X, 0.95
Y2,=19.95+0.273X;-0.950X, 0.2065 Y,=21.17-0.492 5X,-0.359 3X;’~1.647X,* 0.634 6
Y3=87.23+1.29X,-2.613X, 0359 Y3=89.66+1.58X+2.807X,—2.669 8X,’~1.46X,°~2.855X X, 0.801 7

OD=0.456 8+0.08X,-0.082 7X,(P=0.000 004)  0.338

OD=0.588 4+0.084X,-0.095X,-0.129X,2-0.089X,°~0.062 4X;X2(P=0.000 000 1) 0.897 1

WA RS R RS R AL 4, 4 ME

bR = I AT RS HOR B, 25 4Rbs OD

<1114 - Chin JMAP, 2012 December, Vol.29 No.12

] P<0.000 1, A&7 3E &5, HMH xR
R*=0.897 1 7EAI{ZE VG N, FHIZARA KR B AT 55
rhE AN 2427 2012 4F 12 55 29 2555 12 3]




RS, ARG W2 X R4S 5% 0
BN, Xo RERIAR R WAL X, 250 1M Xy, Xo XT3
RN BRI B, A DR 2R A LR 2 5%
OD. M7 PR 2 A AL 5 F0 [ A2 B 1K = 4E R 1T
Mg m A, BV RS T2
3.3 N AL A R T

R4 I =C U7 FE, N Statistica 6.0 BAE43 51
2l R (=8 B AL I PR e e I Y G AT T 1 k=
KL 1 AT 20 M e HE R ) T 20K, 45
B2 W B AR R L3R S

111 ocoo
S22 em

00NEn

B 1 %6 1F 2E(0D)A X, fo X, i = 4 2R
Fig 1 Three-dimensional response surface of OD with two
factors

1.0

0.9

0.8

=07

0.6

0.5

0.4 BN
0.5 0.6 07 0.8 0.9 1.0 1.1 1.2 1.3
X,
B2 %P {EOD) X, o X, B = % % & A
Fig 2 Contour plot of OD with two factors

£S5 FEFHTNRELE

Tab 5 The factors to predict the optimum range

b X;/mL-min”" Xa/bar
Y, 0.50~1.26 0.68~0.90
Y, 0.78~1.02 0.50~0.78
Ys 0.94~1.15 0.62~0.72
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Solubilization Effect of Hydroxypropyl-p-cyclodextrin on Sirolimus

ZHANG Ying, LU Yi, LIU Jingyu, WANG Juan, SHI Junping*(The First People’s Hospital of Kaifeng, Kaifeng 475000,
China)

ABSTRACT: OBJECTIVE To investigate the enhancement of dissolution of sirolimus by its complexation with hydroxy-
propyl-B-cyclodextrin. METHODS The inclusion complexes of sirolimus were prepared by ultrasonic method. The
solubilizing power of hydroxypropyl-B-cyclodextrin were determined by phase solubility technique. X-ray diffraction(XRD),
Fourier transform infrared spectroscopy(FT-IR) and differential scanning calorimetry(DSC) were used to verify the formation of
inclusion complexes. RESULTS  Sirolimus and hydroxypropyl-p-cyclodextrin formed inclusion complexes. At 25 C, with
hydroxypropyl-p-cyclodextrin concentration increased, the solubility of sirolimus rised from 1.18 mg-Lf1 up to 118.15 mgL™!,
increased 100 times approximatelyy. CONCLUSION Hydroxypropyl-B-cyclodextrin inclusion technology can rise the
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