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24, S PR O ST 5 T R R A 5 24 15 1 0% b ] 2 4B, SR P38 Pl 8 R0 R %
BE RIS BT T BEFEAE A FLAB 2 76 9 A /A FLB [ 2 B O M . 5 B8 RIS I FLAR AL AR 1Y
— AR AP 6.3 nm ZRARI LR A 1255.4 m* g™ FLA N 1441 e’ og ™' 804K
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V58 A FLBRASON 25 W 3R 5 ol 24 25 9 1
ERAERR AR L TT LI/ R L 4 25 Y
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S5 R X PDE T (G40 1) i 34 77 16 Bkt
WEAT o HRRSPERE RS 5 e e, (EL KV A 22
RS 2505 Vi Y A8 S 30T A Ay 10 R A= 4 )
FEE M DRI A O U P AR
(T ReESE ER 25 O AR R B o BT LA
B PG 1% M R P SR R0 245 S 45 A F LB / P 1%
A 43 P, 5 S A v T S AU e 4 R S
JEaN
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TRERLY) L AHH00D 5 Y AL LI ATS T
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( 32 @ Beckman Coulter 2\ &) , WFZ800-D2 7 4¢
AT WA EHCRE (AL Rt 5E AR TT) L RC8D
Vs Hh RIS R T 6 I 2 e A A A D)
EREZE RAN( IR AR E Y ARA A ) B
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BN orral, KT il Ak T A FRAF) , RS
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2.1 EREERAERIHI&

5. 021 g HEATE 43 CHEIEAK B AL, FR
Hu# 1. 083 g Jfii 40k 20% ) NaOH %5 A
TN R 2R W b, F T AR IR A TR P T A
8.852 g BN 37% [ H BEV WG , Yk SEAE
70 °C {8 ¥ K ¥ R R 60 min, ¥ 51 ZE R,
2 mol*L™" HCI ¥ pH {HIHZE 7. 0 J& , #£ 50 C B =5
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Sl IR 227Ky B S 14 AR o T T o 4
$0h 20% i LR RAE BRI
2.2 MEmEBEH &

ARG AR F127 VR R Ao, 3 1 7
PRI R S RS LR, BRGE RR I R
HEFR G VERIAMRTE 0.2 mol« L' HCl #W A 2
R, 76 40 CHEIEAKIS TR 1 b, A —xE fHE
FEFR O BE FIBR US4k 52 2. 2 h 5, 28 85 40 L

( AHA00D, ATS) ¥ 1k, ¥4k & 1™ K 3.0 x
107 Pafff 28 10 ¥R, 557 5 1 B i 76 2 0 e
5~8 h J5, B AFX ALY, 100 C 444 F [k
24 him, HE T Ay, AR, U
2 Cemin ' FHEBHEZE T F 700 °C ,7E 700 C L4 T
KI5 3 h g, R B0 10% 19 HF B2 Sio,,
FHZR IR /KHGFE & pH EPEZ 7.0, JBUE T 80 C 4t
FTHE 24 b, B ANFLEE™

Table 1 Different preparation conditions of mesoporous carbons

x1 NABRHARESIEEG
m( F127) m( carbon souse) m( EtOH) m( HCl) m( TEOS)
Samples
/g /g /g /g /g
C, 1.00 5.00 10. 00 1.00 2.08
C, 1. 60 5.00 8.00 1.00 2.08
C, 1.00 2.50 10. 00 1.00 2.08

2.3 EHHAXE
2.3.1 BRI

KB FREL CLT 1. 103 g BEf#AE 20 mL — 44 H
BE, E 5 min J5, BFREL0. 497 g #AAMA Lk
T B TR AR IR E 5 min J5, B T HLRL
PPN, 7255 7 200 remin = AF FHERE 12 h ),
250.45 pm A HLUEREIE L, 7 2208, B 1S
FhAE 40 CHLAETHCE 24 h, 5 CLTC.
2.3.2 BW-PFHET %

Fit il 30 geL ™" CLT 48 H' e FP B2 (AR EL
1:1) W, o0 A B s 2 mL T 3 PR,
SRIGHE R o 11 R 122 A4 He 1) FR B 2 A
60 mgFll 120 mg YA P M L A i 2 A4 1)
PUMIHRATE A Xor B B BT AR S IR E 5 min 5,
BT HBEE P, 7555 200 remin =" Z5 05 R HiE
FE12 h J5, ERAE T, S5 TE 50 °C 128 54
FHCE 24 h, 53 CLT-CH (25 544K it & L oy
1:1) .CLT-C2 J4iizh.
2.3.3 HHEHARE

ST AKE BRI —E i (my) 2R, BT
BEbR I B/ 6, 7S ( KQS5200) 30 min %
fiffg R BER, EmEH 2T 100 mL A5 &
M EE 2R Z P, 28 0. 45 wm A HLIEREIE LS,
K IS UE R 1 mL, 2838 B RS AR M Al A
VW RS S R B CLT Xf B8 58 &, 7 B Ok
12 mge L™ (V5 7% g i 9 1 R %t HR R -
S BBt R RTO0 RE  V TR H 58 2h=nT DL 436016
FEBAENA 257 nm ZhINE OGRS MRk TR 2y

Wi Jo e HE K iR (my) L AR 3 B2y
(w/%) =100+(m,/m,) ,FHFAFURRAIE "
2.4 G BB PR SR I8

FHR BB 3 B ASOR A i 47 20 #r , e
ARERTE 150 CEHA ZMTBA2 h 5, LASX
S R BT, R AR N — 196 °CF I ZE -
2.5 PRBRERIE

K #7238 ( scanning electron mi—
croscope , SEM) X1 FLAk 2 AR (19 S WL A5 #0147 3%
fito A5 FLBREAR D T B b WA B S
BT B TP A S g
2.6 HOMER

FAZ R A3 % ( differential scanning calo—
rimetry, DSC) XJ £ # i 9 47 73 #r. Fr B CLT
20 mg e 5 254 20 mg 45325 # AR CLT-C.CLT-
CHd J CLT-C2 & TN, 723 & 40
mW , FHEHE F K 10 Comin ™' (1 444 F, 7£80 C
2 180 CHEATYIAM T
2.7 {RIMNBHER

SR (e N RS 25 1) 2002 473 #h A
PG IR A A A T 1 SR R R R
A VR E, AT 28O 0. 3% i+ ke bk
IR §1 1 W S00 mL i o 3 1 A o, 78 5% 18
CIRER 37.0 CHRMT K E RN
50 mg (45 VG 1 Ath W / 4 FL B [T 44 73 P AR B T 1%
HACHR, 4351 F 5.10.15.20.30.45.60 min BUEE
5 mL, I 57 RIRD 78 45 SR AR B2 A B, AR i 42
0.45 wm GALUERRE IR S R % IR IR, 280

75 remin "
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R A D A G D3 AR CLT X iR
I i R REALI2 mge L1 CLT YA, 75 xR
AT o 0 ol EBUHE K s 5 TR0 RI S R o 5 0P 5
ST Lo CRERAE 257 nm AbIN5E K OERE , $ie 4t
BRI S A EAN R T F) 25 40 P Bt
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3.1 NLmEEEREREAER

AR A FL AR B4 B AR K FLZE A AT
L, K4 TUPAC ARLAE , 8] Ta Bz B9 T A Bk 24

) SR BB /e R o 25 i ot 2 52 SR ) TV AU 86
TRHRE AL B T AU B W AR R 2k .
P 1b Fe 3 2 Bdfa vl 0, 24 1016 7] F127 5
TR LA R 0. 2 Bl 1Y C, , FLAR 23 A5 i il 4%
i, L H T AR /N T F127 456 5 A% o B LU
0.3 F10.4 1,4 fLAKk C, F1 Cy Y Hb 2 AR
LA B B ok, Ko G iy L &R om B
1255.4 m g "FIFLA R 1. 441 em’ g™, HALRR
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M LA F A e B B o
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Fig.1 The nitrogen adsorption isotherms( a) and the pore

size distributions( b) of prepared mesoporous carbons.

B1 JAFLBREEFERM - RRMEa RAZSHED

Table 2 The specific surface area and pore character—
ization of mesoporous carbons

R2 BNABRMIERARRAFESH

Sample Ay /( m’sg™') Vi/(em’eg™") d/nm
C, 739. 1 0. 859 3.025.0
G, 1052.0 1. 200 7.0,5.0
C, 1255.4 1. 441 6.3
3.2 ArELEREERIE R

HiTE 2-A WL AT UL, A fLBk C, HYTE SR ML
W], AT AN X — B BUR , A fL AR C; S 50 nm

z BT
s e,
At
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L
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ZEA W/ INBREHERR T A e P T — 1 AR M R 2
TR e AR AL A — i fLAA R T
XA ) B2 B KRBl T A R R A A i D
VR TEFE A FLBR C A0 VU35 At pry 20 o
3.3 BB/ N FLERE RS T

SR I DSC X 1 % Al e / AL T 245 90 B A7 A
RZSHEAT 7ML Ay DSC 1A o251
K ARG I R 25 W B 4 AR DL R 3
] 0L, CLT F1 CLT-CH #£ 161 °C X3 H P14% fl 1 4
W, (H 25 A FLRR AR TR H BRI R, e LRT L
VR D 25 9y CLT A 1) i B4 i o CLT -C -1 1 34
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Fig.3 The DSC patterns of the samples
3 &HiEmB DSCE
W iR 32 LU SO 24 /0N | T I O3 2 W e B rh A7 A

ARFE A U, FH W B SP- A 125 il 45 1) CLT-C2 K¢
VS W B 8024 1 75 1) CLT-C, Jf K 88 CLT
i AR I B 5 BH 25 4 7E A FL a2k A P L3R
3.4 HAENELER

R P W e o 9 B i o - A Tk 2 2h
CLT-C.CLT-CH & CLT-C2 (y#kzh& W # 3.
CLT-C 3z & lh i H2n CLT-C2 H#k i &, 4
DSC 43 #r 4 5 8, CLT-C Fil CLT-C2 1259
PLARSS S ASAEAE T3k 0y & m A FLFLIE H
1E CLT-CA HhRor 259 UL S AR S A7, UL H 24
YIS EREEL R 101 B E B T8k Rk

Table 3 The drug loading of the samples( n =3)
*3 EHEGRBHENNE

Samples

W drug Toading 1%

CLT-C
29.0+1.57

CLT-CH CLT-C2

49.6 +2.50 33.1+3.86

3.5 BEMM/NTFLBmIEIMNEHER

WNIEL 4 SR A LA T & 4380 0. 3% 1Y+ —
Yt BE 7 12 40 ( sodium dodecyl sulfate, SDS) ¥ Wi E
IR BT i g B ETA] L, SR & a A Sy
BT CLT [ R IR, 5 mink 25 SEAA
FEAL R 3% ,60 min J5ALHS ) 21% , 1717 74 3% Al sk /
A fUB ST A 5 AR LU L R TR R R
A3, FLI PR A 28 3 — 05 T 25 ) 1 J8E 3 BT 30
PR T KA FLFLIE b, A 25 R KNS
24 ER O TN ARG G 55— T T 259 AR & 377
TE TR R 25%) AT & 1Y Gibbs H HIRE,
WA T 25 03t Herp CLT-C 7ES min i
R W3k 55% , CLT-C2 Z R A
33% , PV WO B2 i 75 79 CLT-C 7R3 H A7) 3
VRS B T R P A A T A Y
CLT-C2,frLl CLTC [t CLT-C2 A H T ¥ %
HEPGHEM . CLT-C 5 CLT-C2 h g 254 LIE &
BAFAE T #o M b, 259 05 1 90 1 25 9 5 1 3
FRE I SR 5 U R TP 2% LA T RE

L=
. Drug

Solvent

; deposition
Carrier p

I TR AR T, 25— 30> HEAAFLLIE A
T, 73— B o3 25 W W B TR AR B SR T AN AL S i
7S o W PRSP A T 1) 25 W) B T A BRI I, 25
PRI 2 I A B (H A AR A A AL
FLIE P25 th A B s , TR e I AL LI
A B ) A RE R IR FAASNIE (A5 257
AN, T LG i BRI e 1
80

Drug release /%
'S
o

0 1‘0 2‘0 3|0 4|0 5|0 610 ‘
¢t /min
B—CLT-C; e—CLT-C4; o—CLT-C2; Y—Pure drug
Fig.4 In vitro drug dissolution profiles of the samples
(n=3)
B4 FHEMPEMEHE

Dissolution
medium

Fig.5 The simple process of carrying and releasing the drug
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Drug adsorption properties of porous hydroxyapatite
microspheres

ZHAO Yan—qiu1 , MA He?, XU Hui', CAO Shuang—min1 , WANG Shao—ningz* , WANG
Guo-qing”

(1. School of Pharmacy,Shenyang Pharmaceutical University,Shenyang 110016, China; 2. School of Phar—
maceutical Engineering ,Shenyang Pharmaceutical University ,Shenyang 110016, China)

Abstract: Objective To study the drug adsorption properties on porous hydroxyapatite microspheres( HAP—
MS) . Methods The absorption of various drugs on commercial HAP-MS was examined using solution ab-
sorption method. The absorption of strontium on HAP was analyzed using SEM£DX, and the specific sur—
face area and pore size of HAP-MS were determined with nitrogen adsorption method. Results The amount
of drugs adsorbed on HAP-MS was relatively high for drugs which can chelate with calcium ion,while only
small amount of drug was adsorbed for drugs which can only physically adsorb via hydrogen bonding or
charge interaction. The amount of insoluble drugs adsorbed on HAP-MS was generally lower than that of wa-
ter soluble drugs. The commercial HAP-MS was mesoporous material with a most probable pore size of
30 nm,and the drugs adsorbed mainly distributed on the outer layer of HAP-MS. Conclusions The drug ad-
sorption properties on HAP-MS are determined, the results may provide valuable implication for the applica—
tion of HAP-MS in drug delivery.

Key words: hydroxyapatite; microsphere; drug adsorption; mesoporous
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Preparation of cliostazol-1mesoporous carbon solid
dispersion and the preliminary study in vitro release

NIU Xia', WAN Long', ZHENG Xin®>, CHE Er=i', SUN Chang-shan', WANG Siding'"
(1. School of Pharmacy ,Shenyang Pharmaceutical University ,Shenyang 110016, China; 2. School of Phar—
maceutical Engineering ,Shenyang Pharmaceutical University ,Shenyang 110016, China)

Abstract: Objective To improve the water-insoluble drug cilostazol ( CLT) dissolution via the preparation
of the cilostazol-mesoporous carbon solid dispersion. Methods The mesoporous carbon was obtained using
Pluronic block co-polymer F127 as template and ethanol solution of resols as the carbon souse by the soft
template. The morphology , specific surface area and pore size distribution were studied by the scanning elec—
tron microscopy and the nitrogen adsorption/desorption. The cilostazol/mesoporous carbon solid dispersion
was prepared by evaporating solvent and filtering solvent,respectively. Though differential scanning calorim-
etry and the dissolution experiment, the basic properties of cilostazol solid dispersion were researched. Re—
sults The mesoporous carbon was showed on SEM images. The pore size was focused on 6. 7 nm. The spe—

"and the volume of 1. 441 ¢cm’+g~'. The dissolution of

cific surface area was reaching up to 1 255.4 m> g~
cilostazol was dramatically improved compared with the pure drug. Conclusions Mesoporous carbon is ex—
pected to become the prospect of water-insoluble drug carrier.

Key words: mesoporous carbon; solid dispersion; cilostazol; dissolution property





