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Abstract: Clopidogrel, effective for the prevention of ischemic stroke and myocardial infarction, is a poorly soluble drug
with high crystallinity. In this study, the rotary evaporation method base on the solid dispersion method was used to
increase the solubility of clopidogrel drug. At this time, PVP K-30 was used as a water-soluble carrier, and poloxamer
was used as a surfactant. Physicochemical analysis of solid dispersions containing clopidogrel was carried out by scan-
ning electron microscopy (SEM), differential scanning calorimetry (DSC), X-ray diffractometry (XRD) and Fourier trans-
form infrared spectroscopy (FTIR). It was possible to know that the solid dispersion was amorphous via SEM, DSC, and
XRD. As a result of FTIR, it was confirmed that salt was formed through interaction between clopidogrel and PVP
K-30 molecule. Dissolution behavior in a simulated artificial gastric juice (pH 1.2) of clopidogrel in the solid dis-
persions was measured using HPLC. As a result of comparing the dissolution rates with commercial Reyon clopi-
dogrel, it was confirmed that the solid dispersion dissolution rate through rotary evaporation was higher than Reyon
clopidogrel.
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FriZIE e AFA%, BAAE, RRA%, HAZY S
o] Qks B o FEsE1de] UL )
A7) 9

(polyvinylpyrrolidone,
PVP) K305 A3l om AWHSGAZ EFAH 407
(Poloxamer 407)2 AF-&1T). PVP K30& ZA|EAE 9] 7|
zok A, AeAle] AFAR ol&d Bk oz}, A
oF=o] EEES TVMITIH olE AT 5 Ut Eg 1
ATAA o] Ee]slehd] 548 AFtaA AAEANE EA
(differential scanning calorimetry, DSC)2} XX1-3]47](X-ray
diffractometry, XRD) 41 Fato] 27874 WHslE a3
o, A 37| (fourier transform infrared spectroscopy,
FTIR) 415 F3to] sheha WstE Azsiqirt. &gk A=
| F2vrad vAEAA (CSD)e] Feshy WalE o
st7] S8l AP AF § 7] 7 (scanning electron microscope,
SEM)S ARE-SIALL, W84 oF=9] 7183t 54E w48
el 2T AA T ZrE A I (high performance liquid
chromatography, HPLC)E AM&-3sle] A% CSDe| &5
g AEsIATH

Al =2

Aot 2. S22 =T HEAGANA FYsRL
), AZ2E CSDe} WEAES Hlash| fsiA ARSE iz
TR AT AR SRIETY A HA (o] A oF
T3S ARt o] 9o ARgE Gvlet 7]EF AloF
<& HPLC 555 ARSIl oH, SRe 34 BAl s
ARE-3FA T

SRO =38 24 M= CSD AZRE vEE
100 mLoll S 23 %73 poloxamer 407:PVP K-30 H] &S
ZF 1:1:1(wiw%) HIE&= 3] 3]3S (rotary evaporation,
RO)E ARE-St A|Zxst3int.

oF=3 EAE F-8ullel &8iA] Tt 31 SLI(N-
1000, EYELA, €¥)& AF&-3te] 70 °CollA] W7ol 3158
ol gsto] S5 TUAA Az A% CSDe 52
7] (Freezer mill 6750, SPEX, "]=9)& £+ & 250 um
A& AHT} ZH2} 180 mgo 2 AAste] wEA e}l 3 2
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Table 1. Formulation of Clopidogrel Solid Dispersion and
Clopidogrel Sustained Release Tablets (unit: mg)

Batch 1 2 3 4
CSD 180 180 180 180
PVP K30 30
MCC 30
CMC 30
MANNITOL 30
SSG 20
HPMC LV100 8
Mg st 2
Total 240

EP o2 HYAIE Table 13} 7ol zAlxsi3ict. olw, 7
2+ PVP K30, vlo|a2 2 I 223 AEZ Q X(micro-
crystalline cellulose, MCC), 7HE-AHE 22 Q > (carboxy-
methyl cellulose, CMC), ¥+ E-(Mannitol)2 AF&-3}51.2.H,
AHEE dFHOE A E Azt §E25 TS =
ST YA RE AF ek F2]F Yo E(sodium starch
glycolate, SSG), FHAZ= waulg Lot olE
(magnesium stearate. Mg st), ZFRNZ= 3lo|=FA] 22
e E29- (hydroxypropyl methylcellulose, HPMC)E A}
&3kt
DX 2| FEE EH. AlxE CSDY| FEFIFS
171 918 ®A] 20 mLe] He-Eo] CSDE Hol, &34
FZ3tod, 045um®] PTFE(Tokyo Roshi
td., d) FHE olgsto] o343 -, 20 L= F
i , EAZAL 240 nmoll A FHE
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AHER A ohgel

SEM 24, CSD9] A} AJee} 1H #ES flste] AE
S BhiHlo]xd IAAIZ T ulg F'S 10.0 kVE 300%
7t

< o]&3at] Azsislnt.

FTIR 24. Alx=¥ CSDe] 3}3t4 wisls #&e}r] 9ls)
o] KBt A|F29] H]E-S 100:12 IF A& F gke t]x=
£ AxsIen, ol FTIR(GX, Perkin Elmer, ]<5)S
o]-&3lod 400~4000 cm™ IOl EA 5T}

XRD 4. A% CSDe] AAHAH S gelstr] st
XRD(D/MAX 02299V, RIGAKU, 4#)Z o]&alo] 123}
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CSD AEE AZ3lY] 59mine] =2 10~60° B9 UjellA
30 mA, 40 kV 2702 =43t
DSC 24. Alx=% CSDe| €7 548 #a3s7] 98t
DSC(TA Instrument DSC 3100, Dupont, 7]=H)E ©]|-& 35}
10 °C/ming] £ £5F 20~200°C HA &L5 7}
AA A EAE sl
MAe| B8HS. F&4 8 s 9
e, &4 taekd Al ohgel 71AE EEAEH
1

¢

o= =2 uvw
Al 2HEHS ARSI e, 592 Q1F-9]H (pH
tigtebdol] 7AlE HPE-S Fate] Alxsk
8(Lab House, g1y ARE-3I o™, HESHEE 50 rpm, &
ZN9] 25 37£0.5°C, £& 9L 900 mLE AA 55T}
AR Akl 1 mLe] AlEE Feton, g v <l
F9NE tA] S-SRI AlFE 045 um PTFE ZEZ o
3k & HPLC #4128 3tith §&A5S <lshr] flg
HPLC £417]= H=(P-100, Futecs, =), UVHIElE|(UV-
1000, Futecs, 3=F) L EAIZ2{(AS-1000, Futecs, SH=H)= -
RT3 o] 5 e WEkE T} 33} FRTE 80:20(v/vY)
HI&2 Alxgk 3 QLke o]83le] pH 3.22 HA3le] Alx
aliom, Akg-al7] el 23 IREH7]E o]&dte] FETEs
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S B 4 3le, Figure 2(c)= SDE oFE &2 AFA 0]
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= 200um

(d) Batch 1 (e) Batch 2 (f) Batch 3 (g) Batch 4

Figure 2. SEM images of (a) clopidogrel; (b) PVP K30; (c) SD
(solid dispersion); (d) Batch 1; (e) Batch 2; (f) Batch 3; (g) Batch 4.
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Figure 3. DSC thermograms of (a) clopidogrel, solid dispersion,
poloxamer, and PVP K30; (b) Batch 1, Batch 2, Batch 3, and Batch
4.
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Figure 4. XRD spectra of (a) clopidogrel, poloxamer, and PVP
K30; (b) Batch 1, Batch 2, Batch 3, and Batch 4.

o] 7f FHI A7} 0~25°4, poloxamers 15~25°14
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Figure 5. (a) Clopidogrel, PVP K30, and poloxamer; (b) Batch 1,
Batch 2, Batch 3, and Batch 4.
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Figure 6. Release behavior of Batches of 1 to 4 with and clopido-
grel.
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