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BH): CAZR—MHEERKRE=Y 4 EHREORIABEEE
£, B—MHUFERRARAMER. LR SEKRNEHARIA, CA
B GEMEIER LR REE ACA)R 10~100 1%, MER RN ERRE
FAUBRRERK, BELE. B CA AL TIHR, CABEKSD
JLEARSE, DREDFIFERE, BE T RN N, ALRig
HESERE &2 BE, BE—PHIRKRE, BERE CA HEKPHIERE
BREYFAE, XEEADORBERS, BORGRE, BenGRE,
BACERIEM, b ZIRKNAEE T /M.

Fk:

1 CAZ B BB ERRENF &

ESFEHATLRMER L, #E T CAARGIBEERRER
Fl& %, CAAZRREGSBARHEUBRBENREE TR, M=
MEFRE, INTZRERTTRRELR, HE THEEE. BHE
RIEE. THREE. BUdHERNANTZHEENEAE&E, AEELER
RERNEM L, UAMEREMLE N ZERE, UBRRE IEE, &
WEHEEZKPWIERER, W # TR, SHEDE RBITIRE S,
WiLT CA ZiEGABAERRENREL . BERIELH, H&=H
CA ZE N BRI, NehYHIRRE, ZEHE IS,
2 CA 47 BEEBRREN R ETN: |

FHAZTRBH#HENE (DSC) « X-HEATHE (X-Ray) RiIEE 1A%
HIAKER . FARRRAEEIE (HPLC) HHlE CA ANEENE XY
F%. BEEFERASEZR 2005 B _3HMF XD (BRUERMZEE)
B UMRER) , Z8 CAHNBRE, HBBHUE$IES 3 Higuchi
B, FEGRA—FHEHRTUE, HS5EHTRAHTHL., RAF
25 2005 lR_#HF XE (A EHIERER) , EECAHNEEY
3CAAEGY BB ERRENREELER:
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BEMAETTH CALEGIBRERREATEWEELR, 285
& FEMELX CA ZEGSHIEREHHEE, NTTHERENIM
KB REFEAE. X CA AZBKREHRIT 6 MAMEEZR, X CA L
BRENBEHERITEE,
4 CA ZiE S A R R IR B 255 H %525

DFERALREY), LLEIMEFH CA 5B BIE BRI xR
dh, KAREIF WABXZX B G5B E, f B4 CA HEHS &
EREFITHRS N FHAR, FEEI R BT T EDEHEIEM . R
FRBAR G- & BT (LC-MS/MS) WUsE CA 2 259k B, R 3p87
B ELNNNESE, HEAAEDREE, BHES AN t
BB CA B B ERIKES E 55 B &R E SR,

Z3:

1 CA AR EFI AR F&:
R

CAZY 1.0g

LEARE
(EC 10cp) 04

RARAEE
0.3g

(HPMC2910)

FLHE 4.0g

KEERE, BRFER CAZMR, ZEAEE (EC 10cp) BT
TKZES, HHEY, RLETEMABRREEAEE (HPMC2910),
HAEERMERABER, MALE, ZET, ANHEEERANELE K
RE, WCEZRETE 36 /i, HIREAIEUE, BE2HE KM
BT, X 80~100 B&H.
2CA ZERSBBERKENH %

HlEMAE AR 1mg/120mg FIRCEE: BUHI& 00 455 Sk 5 28 )i g
BRE:(0.06%W/W). Bhit IS EERZ(0.10%W/W), HEAFEEAEREE
BINEBSRE, EETRERSD.

3 CA ARG BB RN R RN
3.1 B BUERIRIE:




& X B E

&Eid DSC K& X-Ray, IEMIT CA AUUFESESHBTEES, FBHT
Bl 5 i

3.2 CA 2l A4y B R R I BE BRI«

BERAAFTNLZH &M =1/ CA ZRE kS BAKE, HPLC iE &
ZRA:ZHCAAREN S ESH A REN 102.8%.102.6%.99.7%,
iﬁ&ﬁﬁﬁﬂ’] 90~110%HITEE A .
3.3 CA ZyE 2 BE R R BB BUE A Ul
KRR T, X B 125 5% R 25 th 2 1T % b, £, (B 0 91.80,

7 5054<100 W, HEABH CAABASHFERRELSTECAS

BRI 2 AR 1L
4 CA AN B Z R R ENTE LR
CAAEGIHAZRRELARE. REXHT, HREERNL, B

BEMTETHRAE, B CAHBEGLIBSERREN TR, MEHLR

U, TOERAEME. EREBHEZET, R, FERBRENT
BEHER, RY CAHEFIBBERRENEE. MELLE CA
AWE1R.2H.3 8. 6 ARAABERN, SHEHELEETN, R
B CA BB EREBEEMEANN LR AHTRE.

5 CA By BB RBRRENAYH 1 FLR:

KH 3p87 FBfFxt Bl CA iR TS5 E ShxT R 251 1 259 15 0934T
REE, K AIC EAHIME AR AR AR EEDL, BE CA RENMX
EWRIFAE S F 0 108.67% 12.87%F1 113.8 % £10.8%, 25 E4HH KN
Bt A, B CA ZRER AUC. M AUCq-of] 90%A] {5 FR
SRR 94.6%~112.2 %H 91.4%~121.4%, HELEEIIATELE 80%~
125%FEFE s Crax 87 90%FTEFRA 99.8%~130.8%, FEE MBS Cora
B 70%~143%EEH; T 2FSHERBEHIINBREEERER.
Fitt, BHAEFR CA ARESEIMEFH CA BREENZEN.

id: DRI RIEH: CAAHZERERIHEERKE, 6
KA IRR R EREYR AR, REAYHBRE, SEES
B EWER, ATRIE T EWGKR AT 3. Hl% %2590 B 42 80k
RS & TEES TV RERS, RERRE, RE RMNANER.
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Preparation and Study of
Drug CA Solid Dispersion sustained-release Capsule

ABSTRACT

Objective: Drug CA is a neural macrolide antibiotic isolated from a kind
of streptomycete fermentation in soil, and drug CA is a new powerful

‘immunosuppresion. Lots of animal experiments and clinical trials indicate that

drug CA has better immunosuppressive action than cyclosporin (10~100 fold),
and has less rate of adverse effect and less adverse action. Throuhgh the
research of preformulation, drug CA is scarcely solved and oral administration
bioavailability of drug CA is low, which limits its clinical application. Its
delayed release solid dispersion prepared. Then the solid dispersion
sustained-release Capsule prepared. The sustained-release solid dispersion
could enhance dissolution rate and bioavailability, reduce the release rate of
drug, decrease the frequency of drug administration and rate of adverse effect
for extensive clinical application.

Methods:

1 Drug CA solid dispersion sustained-release capsule preparation:

According to literature and pretest, the factors of solid dispersion
capsule’s formulation and preparation technique were determined. According
to the characters of drug CA and adjuvants, solvent method was selected for
preparing drug CA solid dispersion sustained-release capsule. Solubility and
stability as indexes, single factor test investigated 3 formulation factors and 4
technique conditions, and stirring speed, drying temperature,degree of solvent
volatilizating and mesh level were determined. Basis of the single factor test,
the ratio of drug CA and adjuvant as investigation factors, release rate on 0 day,
release rate after 3 months and operation process were used as indexes, 3
factors and 3 levels orthogonal experiment was designed for optimizing
formulation. |

Data analysis was conducted, and the optimal formulation of drug CA
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solid dispersion capsule was determined. 3 batches of drug CA solid
dispersion sustained-release capsules were prepared with optimal formulation
and technique conditions, and release rate were determined to study stability.
2 Study of quality evaluation and stability: |
It is provde to solid dispersion in differential scanning calorimetry and
X-ray diffraction analysis. According to literature and pretest, high
performance liquid phase assay was set up to determine content and related
substances. Release rate detection experiment was designed according to 1®
method of appendix XD (dissolution rate detection method), volume two,
{China Pharmacopoeia) (2005 edition). Determination of Content and
Content Uniformity referring to method of appendix XE (Content and
Content Uniformity detection method), volume two,  {China Pharmacopoeia)
(2005 edition).
3 Drug CA solid dispersion sustained-release capsule stability test:
Temperature, humidity and light stress test were conducted to see the
influence of high temperature, high humidity and strong illumination on drug
CA solid dispersion optimal formula capsule stability, so as to determine
package. Accelerative test in 6months were conducted to see stability of drug
CA solid dispersion capsule.
4 Drug CA solid dispersion sustained-release capsule pharmacokinetic
experiment: '
Dogs were selected as laboratory animals and divided into two groups in
random. One group was given reference drug and the other was given test
drug. Crossover experiment was taken after two weeks. A foreign imported
drug CA solid dispersion sustained-release capsule was find as referance
sample. Bioequiavailability analyse were conducted between self-made
capsule and reference sample. Drug content in whole blood was determined by
LC-MS/MS, a software 3p87 was used to calculate pharmacokinetic parameter
and relative bioavailability ANOVA and t-test were used to evaluate
bioequiavailability of self-made capsule and reference sample.
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Results:

1 Drug CA solid dispersion sustained-release preparation:

Formulation:
CAdrug 1.0g
EC (10cp) 0.4g
HPMC2910 0.3g
Lactose 4.0g

Drug CA sustained-release solid dispersion preparation process: solvent
method was selected for preparing drug CA sustained-release solid dispersion ,
EC and HPMC was used as carrier, and ethanol was used as solvent.,stirring
speed was 300 rpm, drying temperature was 40Cand mesh level was
80~100. According to formulation, drug CA powder and EC were solved in
ethanol with continuely stirring, then HPMC and lactose were added. Solvent
was volatilized by stirring until the mixture changed to semisolid. Drying
procéss was conducted under 40°C and vacuity until the semisolid changed to
solid and then the solid was comminuted and sieved.

2 Drug CA solid dispersion sustained-release capsule preparation:
Capsule was preparqfce_}d‘ with action ingredients of 1mg /table. The table

. is 120mg weight. Solid dispersion was mixed with Magnesium

Stearate(0.06%W/W),micropowder silica gel (0.10%W/W), After mixed with
DC lactose and magnesium stearate, the solid dispersion was put into capsule.
3 Drug CA solid dispersion capsule determination method:

3 batches of drug CA solid dispersion sustained-relese capsules, which
were prepared according to optimal formulation and conditions, were
determined by HPLC, drug contents were 102.8%. 102.6%. 99.7%, relative to
labeled dosage, which were all in the limited range of 90%~110%.

4 Drug CA solid dispersion sustained-relesease capsule determination release
rate method: ,
Release profile of test drug was compared with release profile of
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reference drug in methd of resemble factor. Value of f; was 91.80, relative to
labeled dosage, which were all in the limited range of 50~100. The result
indicated that release profile of test drug CA solid dispersion capsule (batch
No0.090901) and referance sample were coincident.

5 Drug CA solid dispersion capsule stability test:

In high temperature or high humidity conditions, appearance of drug CA
solid dispersion sustained-release capsule had on changes, but dissolution rate
and drug content decreased significantly. These results indicated that drug CA
solid dispersion capsule was sensitive to high temperature and high humidity.
So inoistureproof package material was advised. In given strong illumination
condition, drug CA solid dispersion capsule show no significant difference in
appearance, drug content and dissolution rate, that indicated drug CA solid
dispersion sustained-release capsule is stable to strong illumination. The
results of accelerative test in every index had no significant change in 1
month, 2 month, 3 month, 6month. Results of test indicate that drug CA solid
dispersion capsule was stable under the test conditions.

6 Drug CA solid dispersion sustained-release capsule pharmacokinetic
experiment:

3p87 was used to analysis drug content data of self-made drug CA solid

dispersion capsule and imported control particle in blood of dogs. Compared
to AUC(p.,) and AUC g~ of self-made drug CA capsule and impored capsule,
Relative bioavailability of self-made drug CA capsule is 108.67%= 12.87%
and 113.8 % *10.8%. According to AIC method, the concentration-time
curve fitted two compartment model. By ANOVA and T-test, The 90%
confidence intervals of AUC) and AUC g of self-made drug CA solid
dispersion sustained release capsule were 94.6%~112.2 % and
91.4%~121.4%, which were in the interval of imported capsule 80%~125%.
The 90% confidence intervals of C,, was 99.8%~130.8%, which was in the
interval of imported capsule 70%~143%. T, had no significant difference
with imported control particle by non-parameter test. So drug CA solid
dispersion capsule and imported control particle had bioequiavailability.
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Conclusion: All the results indicated that drug CA solid dispersion
sustained-release capsule improved solubility of drug CA and bioavailability
and decrease dissolution rate and bioavailability. Compared with imported
referance sample, self-made drug CA solid dispersion capsule had
bioequiavailability. The preparation method of drug CA solid dispersion
capsule was suitable for industry production. Drug CA solid dispersion
sustained-resease capsule had good stability and wide application future.

Key words: sustained release; solid dispérsion; solvent method;
orthogonal experiment; DSC; X-Ray; LC-MS/MS; bioequiavailability;
bioavailability
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CA 5B (65 B A E B RO TR )

5l

i

CAZIR19I9FEMN B ALK + P —FMEEFE R KB~ h 4%
R PRI NEERIER, B—HHFEKBRARNEN. RTEH
BEERETRARNFHTHEARESE, SAELARZERES, KEi—
MREZESY, NI REHEER . KESLK RISKRN AR RN,
CAZH S EIE I LI R B R A(CsA) R 10~1001%, TIERI RN 53
BEREANBRERRK, BEEHLR. BRLCH ENATRTRERHE
(FF. B, BHBES) fHRRNMESRENER: BICAZ R
NABERRIEE, "THTET RERRR.

RECAZIHL TR, ZHEZRTEAERTER, BTHE,
LB, FOFEREBR, EKFILFERE, BREN1~2ugml. CAZ
AR EDFIFEERE, M0 R1nmg/5 895 & M AR E U H0.4ng/ml. F4h,
CAZGIRIT IR BR, HAEAFET K, A5IEMEERERMZ RS
W, BAERAME B B AR RS, FEERENERMER R, XEH R
T CAZENGIRIITZ N

FWHKAFIFIREAR, ¥CAZSEEBRIEHE RERE F BRI
B, HCABLNE. TERSHSFAIRTREMEG, RECAKE
KRR R EMFIRE, RO BN ERTE, RRADIRIEE,
O RARIRE, BRI ERIER, X 2K 2 e 2.

KCAAFIRE R EESBIERE, MATHEETEHTEE, &
HREELR REXR, RELTNHELENRRAE, FH&HE
FEAML, BEFREURKER, WCAHKIKKNANSBLTRE
PR EEA.

L T e aa
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R # X

F—15
CAFE S A ERRENHE

;I

CAZIRTHHAINERRZY, KEHE, OREFIEDF AR
U, B SR CA BERE RS M, REGMOARYE, REH
MRIEYAIRE, RIERADHBRBEER, O BERGRY, BRAYE

BIfEA.

FELWAXBBR ML RIERM -, BE CAHMHETE, B
BRREE, METAGNIEAMRTTER, BEXERER, #—5
MAKETT, THER THEERK CA HERE L Bk, REXE &5 E
R, L0, FMEENREEES S RE G BAERKE, FNEm

CA A B HIFRERRHN—LERRHT T EE.

HH5H&
1 (X258
1.1 {88
FA2004 H,F 247 KF LHERERMYEE
. ZRS-8G & e 4MyE A RERFELEHR]
KS-150D #8 A i v 2% - TERBBNEET
HI-6B %3k B /1 n#hdi 3 28 | ESE2VE I
ZK-8Z HHER EZ T2 TETLRNBE
. WHAFRAZ sk TmamAR
7)-50 BHVEE B R TR RKERFHHERAF
1.2 255 55
CA ZFE 24 HALHIZSERA#MS: 070202

RZ B (PEG6000) BURMW T
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ZEAHF (EC10cp) RREAT
RAFA4EE (HPMC 2910) *REAT
FLHE A= EERAR
HEAHE EERAFIFELT
ORRERL LR EZAH BA T
WERR R WMREZNF RAT

T IREBRMM (SDS). IERREREDBARFRA
]

TKZEE (4r#r4) EEEIT
2 HEIHR
2.1 CA 55 R

CAZRTHPHARANERTER, ATEREES, TW, Tk,
BATEE. FETHE, 2. RUTSEREER, KBHEE, EKhE
BRI A 1~2ug/mle #5584 134°C~137°C. 7E 210nm A0 352 4R ™,
2.2 CA B 25 1EH
- CAZIR—MHUMBRB ABMEF, WK LEEB ENETRTS
EBHE (F. §. BHEES) HHRRNABSENER; B4 CA
HEBNAEERRAEE, TRTETREERRY,

2.3 FERHAEHE

SRENRAY x BHHFIENBA Img/able, HRARAFEH—
by ZRALRHETE, BIWH Imgitable B CA Z5E A4 Ik R
%,

3 CA HEAN KNS TE RS ik
3.1 HI&FEMERE
3.1.1 BHE

WAabTT B CABET 10ml EKZES, REMANZEFEE (EC),
m#%%é%ﬁnMA%W$§ﬁﬁ%mmm»ﬁ#éi%ﬁ&%%ﬁ,_
ARSI EMARTBOIE, HRERBEZRATR, HBEXE
- I, EETHRIR, FEMEBLH, BEES 8.

3.1.2 Amk
KRR MET 80CmAElL, AT CA %, Bisn
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B, BRKXIMARZZE (PEG). 3%, HHFZSRE, BIARYHE
BIENENR LREE, AASSEXBAREE, BRLEATE—ER
BETBELHRSHY, M. SF, S8 &S 81k,
3.1.3 BH-rERE

¥ CA BB TILKZESD, MARZE_E (PEG6000), HEE5:

VR, BHRERMAZE S0CEH. HREERHMEET 80T

b, EHHETHIMA LRI EFH CA LB, HBETREWS, £
MARLEE, HESBRREBERENR LREE, ARE5BAREE,
BHLEGE—CRE TRETHRIBEY, BB, 20F, S&EE &
&,
3.2 BAE R G

ES WO R SR EA b, AT RS RIS & B AL Bk, L
KABERBREMEZEAER (EC) HFAEH, DIKRHEAMERRE
FESLER (HPMO) HBILA, DI ANREH), 518 ERE AN L,
EALFRITWT:

CA%  020g

EC 10cp EE

HPMC 2910 EE

H¥E EE
33CAAHMMBARMER

- 331 ZEAERECHHE

AR H A EFLH HPMC 0.60g.CA 25508 2.00g. JE R FI T8 10.0g,
AL CA LIFELBIRBEAEA EC, %1% B k4 ditk. R A EC A
ENZm:

1: 10 2: 10 3: 10 4: 10

BIESE: BLHER CA WK, ZEAFEE (EC) KIKMAFE
KOEER, [, HEH 300 /min, HBEWEBERLETEMALR
AHREAER (HPMO), HHZHEFHREBE, MALE, ZET,

13



A x# X
AEHEAERBRZ L EERE GERBR 20, OCESRETE 36
/NSRRI PR 4 B, KR O B A AT B REL S, EER 80 ~100
H&H.

332 BNREAEE (HPMC) HAE
B AR HBEREF EC 0.60g 5 CA ZiEM 2.00g. BREFITE
10.0g, AL CA UUTFHHIHEILA HPMC, #I&EEs 8k, L85
FL37 HPMC F £/ ma:
2 10 3 10 4 10 5 10

BiERE: [E3.3.1
333 BEAMERERFEN R

XM CA 255 EC. HPMC tHI% 10: 3: 3, 25 HHY 12,
13, 14, 1.5, L6, BIZBEESEE, $&FERBESTER 33.1, M
BRERGESEE SRS EHITEE,

3.4 BRIMERE

AL T7 AR
CA% 1.00g
EC 0.40g
HPMC 0.30g
A 4.00g

UXKZE., TKRZES —FFRNRESBBNER, S1%&BESE1E,
BAEHEW 3.3.1, EEEFNGYRRNEM,
4 ZREEIMBBNFIETIEEE |
41 HMAEENER |

BL 3.4 BOSETT A R & B R, BlE R A, B BREES
#1%9 200r/min. 300 r/min. 400 r/min. 500 r/min, WHIEEIE CA ZE /%
THE, ERBREE BB,
42 TREEHEE

UL 3.4 go4bT5 AR & EE 2 Bk, BIER 331, Hb&HER, R
HEZTRE#IT TR, RETHREEN 30C. 40C. 50°C, BHIEE

14



% CAAB B2 EE, ZEBRTREBEXEINEBRRESAXYREZ M.
43 EFTHNAHER |

DA 3.4 F4b 75 0 R4 [ A 3 B, R 4ER] 3.3.1, EZF % 12h, 24h.
36h. 48h, FHETHERANBBERKZ M.
4.4 BEESBERERZRDNEE

PL 3.4 M7 H GHI & B iR B, BB 3.3.1, HIb&HAR, &
e 60, 804 100, 150 B %, EHR 60 ~80. 80 ~100. 100~150 H #i2
R 4 ik, DURETRBRE ATRR X BRI i B HUf1TE .
5 CA B &S BB REN B & XL
51 CAZZREGHERENSIETZR

B A B J o |
1% Bk BE
| &S —»[ ﬁ%Aﬂm}

5.2 FRIBTEE KRR B E
HTHENEEDBIEERD EEBR. METANERA, FRE

Y.

PUNFREFIE 0 B AD B AR ER . A5 A TR E 52 Bk

BRBEAHSKE, BEBERSIENRMK, &EMAEERMBHRAC,
5.2.1 BBFIMILE
EHNHBAFRR. B0, IE. M8%S, HEahEs. B
B RMEXIERSE, HESERBEN, HNHBHRITER, EEHER
BB RPIRES B ERRMN.
5.2.2 JEEFI KB RERE :
AONEYEF R B A B8 F ST RO IR R s, RR AR A
B, URHELEEE. ERERNERRERERR, MR
. BREBBEFHE 0.1%1%EEFEHEE, MPERESHEE
0.1%~0.3%7E B 5 i .
53 ZREAGSHERES & TENERE

15



R # X

53.1 TIFBREER
RARN—MRTFREFHNTRREAYSENSSE SRR N E 4L
BAEEmBER. HERA BANT 100 B GHERRES, 2R TFHEES
i 100 B fEHTE MR
532 REREMEE
THREETENSELREIER, BEJ{HITRS, HISENS
BEREHAER. HRRE2045. 152, 104, ZELEEWIE.
6 EXRXH LA
ERRFREEOERM L, HE—SWIL S, REESRERMLL
7, E T HYEHEFEFFENLE (A), W ERIALTEEN LS (B).
AYEAEHERNELE (C) ZAEER, §/MEELEE=ANKTE, B CA
HHIBBE NI, MERESKFERR, # LOGHERRITREH
eI,
7 BAFLR
7.1 BBRAFTEE CALRBERTIEREY
FERMLET ML ZH & =H# CA HEEIBERE S 090901,
090902, 090903), Z“BEBEMEFEXERAYNBRLE, £E CA Y
HETENREEH,
7.2 CA Z9B 830 1 %455
T RGBS, FTUBA R RETIE, RE/FEZhE
KR, X TEESR, EAER. —RBHRHER Higuchi HEREITH
A[10]
In(1-MvMw) = - kt (— & 5 12)
Mi/Mwo=ki (BLHTE)
M/Mw=ki'? (Higuchi 57#£)

AF: Mt HERTBREE, M, bt M0 EHTERKE.
73 5WE CAHESRIBEERREN LR

K RELTT TEFI &K CA LB BARERTE CA Z5E 4
AR EHTRRELE, ¥ CA HERRENBRIELE.
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R #X

R

1 CA ZiE 15 BUA R 4 & T E R T%i%
11 Bk Bkl & ik fHhe

%ﬁ@%ﬁﬁ%ﬁ%ﬁ%%%%M%h%ﬁ%&%xum&#&%
HEKEE. RIERSEE. MR, REBH%LFEmMLER. RAE
BiE. WR-BRER &R B BE, FERE. 25, HHT CA
HBREADIEE G ERE RYR, FINNEREES B RER XY RS
BER. BEE, WEERAR MR REBHES&E &I E, B
g, EATREN. ARRBEHEYY, Moekfiss ke % B
SEE. G RN Table 1 |
1.2 CA [ Bk b 5 I ik
1.2.1 958 k0 tLBlE#
1.2.1.1 Y5 ZEARRILGIERE

KRR, BEC HEMM, BRERK, L5848 el
ﬁﬂsmF'%ﬁ?%ﬁ?ﬁ%m,ﬂwwﬁﬁﬁﬁ—i%? ZRN
Fig.1
1.2.1.2 5 ER R A EAER LEIRERE

ERERKRY, B HPMC HEWM, BRERA, L4958 40
EEBIEE] 3:10 f5, BBERKABHE, RARAEEH—SEE, &
F N Fig.2
1213 AEAENEE

FABER BB A, LA F R B4 2 BUATE K, BB,
FERELERNEM, LEFEAS, BREHEMK#EY, BHABLAL BEX
FTEAAEE, XSEMRHLEE, ARRE hHKEE, 42N Fig3,
BEHERRE—PER,

1.3 BRI #

RERXR CBEABAMZES Z 8 PRE S BRI ERIX 2598
BEEARENEW, BAZERRMABEEANRE LRSS, £k
KA ZEEAER. 237N Figd
14 ZREGBIBEHEETE
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141 HHEFWEE

HARERER, BAERR, BREBELERRS: BEEERE
B, BWHERE, BRERERERERE, $18BEGSSEEEYE
BEEBREEBRBATE. HLEEREE 400r/min [5298 B8 0 A
HHE, %mw#%%mgx EEWAEE R 400r/min, 45R
. Fig.5
142 FRBEREE

S0CU EMRET 5 EAYM RMARERL, EREEYRiTE,
J0CEEBRK, FRIBKE, BREEFTHREEN 40C, TRERR
Table 2.
143 EZ TR RHHE

ZER, ETHR 36 M ETERN N GYNBRRAETEW, %2
J. Fig.6.
1.44 BE&SBERFERZ R PEE |

%5 EC. HPMC RILVBEMBHI LIRS 1:0.3:0.3:5 (FEH), Hit
FHAR, HIZE 8, 78T 60, 80. 100, 150 75, HEE 60 ~80.
80 ~100. 100 ~150 H Z AR B2 HUE, LURMEE N ishrsthid
i B BT E R, ZRBRAN B N WRE U R RSB
B, BREILH 80~100 HZ ERZHEE S8 E. SR Fig7.
2 ZRESTBEREHE T ERET LR
2.1 HI&HIE

& 44 B ik 'ﬁﬁ%mmmﬂﬁuigmﬁ%ﬁz BKASEENER
Pas
22 ﬁﬂ&ﬁﬂ)ﬁsmﬁﬁ
22.1 BBERIMERE

HEABRERE . TREME. MKED, R LFLHES,
EAEEI B,

MEFILRRZA M RESENSBENEWERE, AT 100
B EEASE. 42 NE Table 3.
2.2.2 1EIER KRB EIEE R B E

S IRARICER, 1% A% AT FR R B0 1B A, SO RERS H Bh A




R X

WREREHE 0.6%, MARERAE 1.0% A B EARE.
23 HIETEHER ’
23.1 ARBIRBEE
¥EgsBESHEERMEBAET 100 BIF, E2EHREEE
BgeiEid 100 Bif. Bd%E, SR 6 B FREAHER 100 BiF.
232 BANEMER
ZEZE K BUAESEBIRE 15min, FHPEZHR 2005 R-BHF
XE(ZEWNERBE)ERZ CAANEENSE, BFEX. £ R Table
4,
3 EXERLER
L L9GHAT 'R, X SHEBRIKLE (A), ZEBHAAE
LBl (B). A5 ERENLE (C) ZRERERXST. BEKF
R Table 5, ERXRRTHRN Table 6, LR 4L FE N Table 7,
FAGRX MRS, B AKX RBERERE, FE Y = (ml-20)
(30-m1) + (m2-40) (60-m2) + (m3-70) (80-m3) + (m4-80) (100-m4) 1EH
BE R, BIZE 2. 4. 8. 12 /NETHIBRE DB BE NS Bl HI7E
10~30%- 40~60%. 70~80%. 80~100%, 41 (kB LR X )" hhT,
EHZI% Y EOTREBMA A, Y BA, EBREEMTF. SAFIEER
Table 8. MERWH, ZFEPXE B> EHEZMITFH: EC> HPMC >
Lactose &{EAL77 4 A3BICL, ENZ4#) 5 EC HIELHIh 10:4, 2545 HPMC
FEHILHR 10:3, Y5 Lactose FERIELEI A 1:4.
4 WiFLR
LICAHRRERIZREHEE |
RESMLAFMTZHEHN=HES (HS5: 090901, 090902,
090903), BHEL RN Table 9, B HEABFENR N, RBFIETER
ER,
42 YRR L RA
T CAHERSBAEEBERBERERHE. — % H . Higuchi HiE#
TG . BEZHERNE r 509588, —&FERE r{EH 09982, %
Higuchi HF#HI& r{EH 0.9935, # CA AFEHEE— R HEEEIRK.
43 5WE CAHERTBEZBERENLE
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BB #) CA Z5IR%E (090901 #it) 5 CAAEEIHBEERESR
6 K, HBMEMENE, WITRBRAEEN, HI2L Table 10.

A LI A MU TR A 25 550 R B O A gh 42 AL . FDA
7E 1999 4 O IR E (425 B A 0 B BE A AE D S M R R S s PR 0 A
LR TP 25088 Ak st 120 AR T A A A S B A
HRHAT IR ST B AE S RRR 2G5 50 B25 R 1 B
BHEZHTEFED, HEARWT:

f= 5010810{[ 1"'%2(“’1 x(R, -T)")"** xlOO}

TR 3 HRRZRANSLLEIF] ¢ WA TYBRBRE; n HR
RE, Xpw BANERS. W EBELHREEEARINERR(ALR
wt=1). A

ERAHZTEEMAE, 0 100; BEERLBLIELEENEK, £
BIET 0; 50<<100, AAFEHEARMDl. 2N Table 11,
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Bf
4
ECHRMER
120
100
80 ——1:1:10
% 60 K | —8—2:1:10
40 4 3:1:10
20 '*“4:1:10

Fig.1 The curves of release rates under different proportion of drug and EC -

HPUC AR ER

——2:2:10
~—8—3:2:10
T 4:2:10
~H5:2:10 || -

15

Fig.2 The curves of release rates under different proportion of drug and
| . HPMC
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AW BHER
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#  4:]
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—¥—6:1

15

Fig.3 The curves of release rates under different proportion of drug and

lactose

igilliob 2]
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100 |
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Fig .4 The curves of release rate in different solvents systems
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HEXNRRERGNHER

15

—— 200r/min
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Fig.5 The curves of release rates under different rotary speed

FiRe AR R LR
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Fig.6 The curves of release rate in different dryness time
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AR PR
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——60-80
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Fig.7 The curves of relsease rates in different mesh level
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I

Table 1 The results of Isomer in different preparative method

preparative solvents . solvents-fusion
method method fusion method method

Isomer 0.79% 23.2% 21.5

Table 2 The result of Isomer in different dryness temperature (n=3)

test number temperature (C) isomer
1 30 0.77%
2 35 0.78%
3 40 , 0.80%
4 45 : 1.49%
5 50 2.76%

Table 3 The result of Content Uniformity in different mesh level DC lactose

(n=10)
test number ‘tesh content uniformity
1 80 . 7.26
2 - 100 2.42
3 120 6.39

~ Table 4 The result of Content Uniformity in different admixture time (n=1 0)

admixture time content uniformity
10min - 17.26
15min 8.42

20min 7.39

24




BR# X

Table 5 Factors and levels of orthogonal experiment

Levels Factors
EC HPMC Lactose
1 10:2 10:3 1:4
2 10:3 10:4 1:5
3 10:4 10:5 1:6
Table 6 Design of the orthogonal experiment
Tests A B C D
1 10:02 10:03 1:04 /
2 10:02 10:03 1:04 /
3 10:02 10:03 1:04 /
4 10:02 10:03 1:04 /
5 10:02 10:03 1:04 /
6 10:02 10:03 - 1:04 /
7 10:02 10:03 1:04 /

8 10:02 10:03 1:04 /-
9 10:02 10:03 1:04 /
Table 7 The results of release rate of CA drug

b NO.

1 2 3 4 5 6 7. 8 9

0 0.00 0 000 O 000 000 000 000 0.00
2 6610 80.8 8395 51.8 60.09 66.10 28.36 25.63 36.31
4 8369 90.2 100.19 75.2 8197 90.16 48.86 55.80 79.72
6 89.89 995 101.10 93.5 97.24 98.21 63.25 80.15 97.33
8 9210 100.2 102.20 97.7 99.65 98.66 75.97 91.16 98.76
10 9253 999 101.90 96.2 99.09 99.58 82.72 97.59 98.48
12 93.12 99.8 102.20 97.6 98.58 101.53 87.65 97.56 99.48
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Table 8 The data of the orthogonal design

1 2 3 4
Factor Result
EC HPMC Lactose

Test.1 1 1 1 1 -2876.4
Test.2 1 2 2 2 -5210.8
Test.3 1 3 3 3 -6633.6
Test.4 2 1 2 3 -1676.3
Test.5 2 2 3 1 -2684.5
Test.6 2 3 1 2 -3744.9
Test.7 3 1 3 2 101.1
Test.8 3 2 1 3 -102.6.
Test.9 3 3 2 1 -1415.6
Mean1 -4906.93 -1483.87 -2241.3 -2325.5
Mean2 -2701.9 -2665.97 -2767.57 -2951.53
Mean3 -472.367 -3931.37 -3072.33 -2804.17
Range 4434.566 2447.5 831.033 626.033

 Table 9 The results of probation tests (n=6)

T(h) 090901 090902 090903 F(mean) SD

0 0 0 0 0 0

2 2836 2994 31.72 3001 1.68

4 4986 5073 51.62 5074 0.88

6 6425 6392 6519 6445 066

8 7597 7826. 7693 7645 0.68

10 8272 8353 8208 8278 0.73

12 87.65 88.86 87.14 8788 0.88
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Table 10 The results of relsease curve tests compared with foreign reference »
drug (n=6)

reslease rate (%)
2h 4h 6h &h 10h 12h

self-made sample  30.5 502 645 768 821 873

foreign
reference sample

composition

329 525 668 787 84.1 86.7

Table 11 Analog analysis of relsease curve

preparation f

foreign 91.80
reference sample

self-made sample
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CA ZRTFHAFNERZEY), KBIEE, DREFAEYDFHER,
GRS T HAWK LN . ALRETH CA HE5EENB L4
BREBE AT, CAHULERE. RESBELS FIEEL
RS, HRT SEREE, KIBRRETH8E, BE T YR
s (EHMEIRK, R CA BEMFRE, BIK CAHRBNRE,
O BERGNRE, BERAYERIER.
HEEEYBERANE S BER, FERRTHYHE MR
BRI R BARERIEES. TRNTEERRZE. B
ik, BWHERIES . FZRFTHZY CAGRRAIEE, MEH
%ﬁ%@&iﬁﬂ—%@&ﬁ%—ﬁﬂﬁ@ﬂ&ﬁ%CA%@%ﬂﬁ
17_; [8]
l%ﬁﬁ%%%%ﬂﬂﬁ%ﬁﬁﬁa%ﬁ%ﬁﬂ(mTﬁﬁﬁA%
S AR BERATRD SRZSR R A, DK 8 ikt
FHEEE R, BRAYREOEE. B8 CA HHBLERRAERE
B, ALBLUKPBHREMEZETER (EC) HEEMHILIKE
HEAMERRFEA L RMHPMC) MBS LLILEE H IR A &
Bk 8k, #ATRIRERERS. :

ALY SEERAEAE IR REH 5 8k, B2 Bk UE B
RAFEA, ATURERAR. REN. BRA%. 2LRETEES
SFEERPE. L. BRESHEN. BN, BENESS, &
ERANREG R EG S B ERRE.

AL CA BE A BIERE, FRTHEROILER, FE
BY—FERE. £2. MR, THEHITHESTE. DA EF,
AZRESF A ALROEM L, BLERELEMNERRT,
Xt CA AB AN EIELTHITT R, ERTEESKETHSHET
2, ERETERE. L, BRTIREER, AR T A
FEE T REFHERL,




ABMALRELERNRERRERLR, MEHHFRUT CAAER
B4 BRI R LT K& T E, 6 B & BRI i R SRR
A BARAISSRE RARESSERE G SERE, NERE
BAHERETZREERTTHE, T CA AZRE K> BUARE
Kt & T ERE .

BRI

1 Hamburger SA, Barone FE, Feuerstein GI, et al. Carvedilol (Kredex)
reduces infarct size in a canine model of acute myocardial in farction.
Pharmacology, 1991, 43(3): 1131-1138

2 EAEE A b ARTAHH, 2008, 375-376

3 Kazunari Yamashita et al. Establishment of new preparation method for
solid dispersion formulation of tacrolimus. Int J Pharm, 2003, 267: 79-91

4 Mahalati K, Belitsky P, Kiberd B, et al. Absorption profiling-a novel
method for monitoring neoral in kidney transplantation that reduces
rejection and nephrotoxicity. Transplantation, 2000, 69: 114-116

4 EREHFZE . ARTAH, 2008, 331-332

5 PHEE -8 AR, % IAGHZE bR PEEAHTIHKR
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6 Hassan EE, Parish RC, Gallo JM. Optimized formulation of magnetic
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88
CA BAE S HAERE RN RE TN EULTR
W OB

CA Zifon Bl Rk H R 25, WK EJFKYRA, XREHFTRE
EXRREIAMANZENRAHYE . AMILRNTEBRRX CA ZE &
PR ERBRIAT REN RIS E TR, B CA BEFSRURI %
£+ HPLC FEBMEFEFMEL. CA AEF4S BESERKRER B
RIS URIEER LR ESER, X CABEESBAERRER
TR MR,

mRER*
1 B 5K
IREVE::
FA2004 5 F 7 T R L RERME
ZRS-8GH REZ5 ¥ X RIERELLHR]
A MILIERE0.45um FEETR
KS-150D#8 FE i iE v 28 THRBHENRE
SHB-AEH KX L HEER HMKIFEE THERAA
ZJ-50 s P 1 5 X T4 48 RERFHEBRBFRAHE
3913 RUBERABIBIX 2% EForma ScientificZ 7]

BB X (Waters2690 1% &

5. 24875 EE. Millium32€ £ EWatersA &
REHERL)

1.2 Ziam 5
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CA AL BIERE Mik:1.0mg BEHE: 090901, 090902, 090903

CA ZitrHEd (99.5%) FEAuHIZ %A

B (GBiks) AFRETLI

ZIE (fiksh) U

TRERRS (SDS) IERREMEYHEARER AT
2CAZE Ea BAm S E

2.1 EREHEHEDSC)!

KCAZIRHAMBUEZBAEE (EC) 454, T100H 5% A,
HCAZSRIAEC (ERILI12)EAWS, HIRYERAMER, BCAL
SEAEC (EBLI)ARMEMER, BAEHRE RS SIE, HaE, o
100E &M, #4TDSCH#7.

WREM:UTEHBRA B, F—ERPBAL S Smehe 2, FHiE%
Z:10C/ Min, F#HEES0~200C, LHICAZERZE. Bik. 25424k
(1:2) VEREYME A BEHDSCZ R,

2.2 X-5HE84T5H%E (XRD) B

KCABERABIAZETEE (EC) B, T100E HE,
FCAZ SHMAEC (ERW1:2)REWS, HBYEREAME, KCAZ
SREC (BRI 1)BENEHRE RS 84, T4, 21008734,
HATXRDA 7

AR P S A A 6 28 . 7 BB B 45 38 W 3 :30mA; FBL IR 35K V: 25
K:0.02/25 3 HHE A :10°C/min. 2% CA Z5EMK . Bik. 259—Bilk (12)
YIEREYFE 5 8RR XRD H4E.
3CA%ﬂ%ﬁﬁ%%EMﬁ§ﬁm
3.1 4L

PERMEZER=HE(IHE S 090901, 090902, 090903) & 4 4 5 B A e B,
AEM A EERK.
32CAHREKSBBERBRENSEN T |

Z#59 LK R A HPLC B 3152 CA BB i /) BUA BRI B R 254
B, HEEE, BREBT, FEREES,

3.2.1 WEFEKIEE
PR CA Zifr it R &, LF%%##&&)&ME% 10pg/ml FI¥AH,
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BN EE (hEZ R 2005 ER_HHRIVA), 7 200~400 nm K
CEABTEME, DRERIKK.
3.2.2 BIE&AREIL

itk Agilent™ C18(4.6 mmx250 mm,5 pm)

R HE: C18

Wahk: A: ZFE . IUERKRS - H,PO,=727 : 273 : 0.25

B: 7K : TU&RkNE - H;PO,=820 : 180 : 0.25
A : B=45: 55,

B K: 210 nm

Fig: 40°C

H#E: 1.0 ml/min
323 TEHLR

BEGEFER, H4, B 1oml ZERT, ZHERBEEZE, &5
R 15min, &S, @, #ITRBORAEEEIH, U E R E &
R T
3.24 BB EN

M CALRENAYER, FZFEHIBKE N 2 mg/ml B, 1T,
EBRZENE, BR—ENEHEST, %@@«&E’J%ﬁﬁ
3.2.5 frE R

FEWRE CA Zifr#ER 100 mg T 25ml ZEMEYP, BHZEBME, Efn
15 %h. ER, BLHIRK 4.0mg/ml MiE&H. BERRMEEE 0.25, 1.25,
5.00, 7.50, 10.0m! F 10ml A&M+P, ZHEER, EHIHK 0.10. 0.50. 2.0,
3.0, 40 mg/ml W, F 0.45um HFLIERILIE, BEIER 100u % Lk
IR FENBAE GBI, FMREHRE3 K, wﬁ%’éﬁé@ A CA Zhig
AR A XTREE C AT MR, KERFE.
3.2.6 [FlZEAIIE

BERR CA BIERER, BT 25ml ZEEY, ZHER, F17
HCHI R E AT ERE (Img/ml) 80%. 100%. 120%HIARE =14, H
0.45um MFLUERE T 18, BUAEIER 100p] 3% bR 3 A&k N G,
MR E, HEERE,
327 BEEZR
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R X
FCHHR. . mEMRENRES, R AR AR, EFE LA,
HENEE. #REESEENE 5 K, HEMEEREZ RSD, A1
ARERE; EENE S X, HEMAMTHERE RSD, BHAEEE,
328 REELR |
B CA B AN BBRENEY, 4B EFOEREEFEEE
ARRENER, #ITER, HEBRL (SN3) , vf%%ﬁ&#ﬁﬂﬂ!ﬁ %
FRLL (SN>10) , HERIKEER.
329 HAFENE
BRMACLTHEH=H CA HERE G BIERE, SHELHE
20K, BEHY, BERRER (LWHST CALEY Smg), MZEEE
FEE CA Z5¥ R R AL 1.0mg/ml B, ¥E53, K H B EUALIEM 100ul,
EARMBAGEN, EREEE, FETRRANGEBSTESE.
3.2.10 SEHSENE
BRMALTHEN=H CA HERE ) HIERE, SHEHEK
10K, DHEBATERT, REHBMES 329 R, HEHERURTR
B9 100 MAEX A& X, RIEWEITHEE S, FrBEHEZ E14xt
£ A (A=| 100—mean | ) LARK A+1.80S, ZBIEN S BN,
3.3 CAAEG BHIBRERE
3.3.1 B RS
AAKAK. ATER (0.IMHCL). AT (pH6.8 B hatyh
WO~ 0.1%+ 5 BB (SDS) KBEBABHN K, BRNFRHE
4 100ml, #3E% 100rmp, JUE B %] CA ZiRENBERE.
3.3.2 RllKKNHE
R CAHBEASTBAERKEESE, H 0.1%H SDS KB ERIKE
7 10pg/ml BVER, ANREE (PEZ R 2005 FR_HHFIVA),
7E 200~400 nm B KEHE AT R, UBERABE.
333 R AENEE
SHFRMWATE, BT EE, RENE, r“*éﬂ%?&wi, EXFARE
HNUBR/D, WER, BAEINELERERNE, lznttawm*a@%&,
EMEHEHR S, WHIFRHEE,
334 EIkFMHIERE:
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[ 3.2.2
335 ERMLR
RZEFFIRERSARES 1 A, #TBRHELR, T 60 448E
B, HTRRBAEEES, UHeREiEREETH.
33.6 wiltaEH
BBk CAAZBRKE | K, ELABRENEFERTIR, 2

60 AEEEUARGER, M, IEERIEASRAER; HER R

EZRTHEARRNE, FTHEEEIN, FE5FIINEELR, %
BHBUED . |
3.3.7 friEdhZ el

FEARE CA ZifrE R 10.1mg, T4 10.0mg F 100ml B EE
B, OB ZIERERR, 0.1%SDS KEBER, ELHIRL 100pg/ml B4 Z .
Y5 % R B fi% &9 0.204 0.30+ 0.50. 1.00. 1.50. 2.50ml T 10ml ZEE+,
LA 0.1%SDS KB E R, Bk 2.005 3.00. 5.00. 10.0~ 15.0. 25.0ug/ml
R, BANRBERE 39K, K E 100pl FEANRRGIES, AL ER L,

- CRBIER.

3.3.8 EMERKTE | 4

FEWE CA ZilnHEmE R, RAHFHEMAFE, F 0.1%SDS #F
WECHI I ERE R 60%. 80%. 100%MIEM, BT TR L
BERERER, HRTHAEEI, HEEIRE.
339 BEELR

BHUE. . BEMRENER, B EREIEAERE, CREER,
HENEE. BREEREENE 5 K, HEHANERRZ RSD, HH
WRFE; ELENE 5K, THEAMAMNRHERZ RSD, HHBEZERE.
33.10 RBESLR

B RIR R SLH, M8t (SN) =3 i, HBIERMFE; S/N=10
i, AREEER.
3.3.11 BN E %

K EH| CAAKRE, MERENEE (PEZHKE) 2005 FER_IH
X XD H£—3%), UFEERIZEEKES 100ml 0.1%+ & BRAE
& (SDS) BRABRBAN R, BEHN (3720.5) C. HEHEHEFHE 100 5%,
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#ix#:{E, £ 1h, 2h, 4h, 6h. 8h. 10h. 12h. BUA% 5Sml, F 0.45um %4
FLIEREIEE, FATUEM, EUSLUEVR 100ul, PEENANESEZARNTHE
BB BRI AR A, REIERE, RARHEHE T ERK
Ho
4 CA Z5[E 4y BRI B AR s t sp a1
41 BWEELR
4.1.1 BiRLE

R BHM CA B HSRBRER LR, RTFFDEEMNR
BESD, ETHEMMERZFAP, 2FRFEE 40C. 60C, HE 0
R 5K\ 10 REGHE, HEEHESEEGEMTRN, RERRES
RiEHAMNER, U%gﬁtﬁiuumw%ﬁﬁﬁa .
412 BEXLR

¥ BHE CA B> BAERBRERZME, BTFFOEEHE
FABP, ETENEEFEP, £ 25CLHET, AXHEESD A 75% (4
1 NaCl ¥+ 92.5% (HIF1 KNO, ) H&HTHE 10K, 45F0
Ry 5 R 10 REHF, HRBEHESEETERTRN, FHERKRES
RAEHAMNER, USRERRNRIEEMETEE.

4.1.3 iR LR

HBEHN CAAEKIEBEBREE THEARNA, 7 4500Lx #
HERETHE, RIEFATMEZLE, FLI0K, 2HEOXR, 5
R 10 REE, HREHESEBMERTRN, HFHEFERRRN
SMRERAL o
4.2 hniEsCR

¥ BH CA BEGSBEZRREN LTHEE, ETEE 40T,
FAXHEEE 75%MFSE S, ELEERFAANH, 2HEEO0. 1. 2. 3. 6 Bl
B, REEHESERME#TRN, RUEREEN.

s 7

1 ZRAHFHEHEDSC)
i DSC JE CA R, Hiis. 2’5% ik (1 2) YERSYH
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HY-HAEE S EUE, &R Figl. P CAHERZ. 49-RixmE
RBEYTE 30CER HIAYIE, 254)-B 5B 45 BIATE 130CKRHZAY
i, ERIFBAER—B, URAYSBRAETT Bids &k,
2 X-FEAT5E (XRD)

B XRD JUE CA ZERIZ. 8k, HY-8 (12) YWERESYA
Y- SRR RS BUE, RN Fig2. H¥ CA BRKHL RATEIEH
2, VERSYHHURAGDATHE, MEASBERRE S RITHIE,
RIMBAAER —B, BAAYUR T BES 8.

3 CA A& B S EBIE
3.1 WEHKHIEHE

FOMBEEL RN Fig3, EREBRRECHKRRE, HiEEH
BEK/DT 210nm B, BRARBERR, BESHRECHAT, ZEFRK
Mpis e MR M, &3 210nm EARIBK.

32 TRHUER

BERHFERE, E 10ml e%%ﬁf# LERBRZEZE, BFRK
15min, &%, €, #ITEIBAEEEIT, SRN Figd, Figs K9
Z BHIF P AT CA ZHE.

3.3 Bl EM

SR N Table 1, 5RKH: EXEBBERT (20~30C), BEHHE 11
INFASRE o '

3.4 PefEd gL

RN Fig6, UBEERNKEMUS, BEFTEN:
Y=20110498.21x+343374.74 , 1=0.9999 (£ 0.10-4.0mg/ml) . CA
278 0.10~4.0mg/ml SEEA, BHRRSKEERARFHEERER.,

3.5 [l R EME |

MEBKRE 60%. 80% . 100%H] CA ZHEBMEMERA 99.11%
(RSD1.71%) ~ 100.4% (RSD0.97%) . 100.3% (RSD1.38%) , ML
2 [, Table 2. |
3.6 FEREEE

HHBERLE RN Table 3. K. . B=FMIKE K RSD 25125 1.9%.
1.1%. 2.2%. BIEEEEL RN Table4, €. +. B=FIREH RSD 4
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A 2.2%. 1.7%. 2.2%. FEEFE (FEZR) 2005 B8 —HHRXXB
HE K —M RSD R/MF 15%MEK, '
37 REELR

BASKAERA 0.1ug / ml, HRICEEMRN 4pg / ml.
3.8 ERAERNE

FEBMNESZ RN Table 5, FRKRA: =H#t CA ARENS BN
REN 90~110%.
3.9 EEWSENE

EMEGNEENTENEERIFAFTER (101.0£1.55) %.
(101.8+1.40) %. (101.0£1.40) % (n=10), =HLEESH A+1.80S 405K
491, 5.04. 4.28. /P T 150, SEWIERFEHANE, 42N table 6.
4 BERE
4.1 BB RIERE

AHRAK. ALBE (0.IMHCD. ALE (pH6.8 Zrh by ).
0.1% T Zhe B (SDS) KBFBABBANR, BENFEHEH 100ml,
¥R 100rmp, M5E B#] CA AZBRENBBE. %21 Table 7. H
ERERTH, MEEEK. ATBHR. ALRBRTFRHRIEREM, 518
1K (<50%), XRHT CA HEKPHEMERMIERS; 7 0.1% SDS
KBEBRF BB ES, %8 0.1% SDS KB B AE B A F.
4.2 ise BKHIERE

WELRRF 3.1, 42N Fig7.
43 TERHALE

ZHMSHRENSENE EEELFigs. Figd. lﬁé‘ AT B
B CAZI I 2 B Tk
44 BREEN

ZR N Table 8, £RKH: AER/RBERT (20C~30T), BRKE
11 /MEFEERE.
4.5 VrAEZREI% %

WENKEL2LERA, BAKREMLTRE: A=59441C-10715
r=0.9995 £5 £ . Fig.10. Table9, %R RH CA 7 2~25ug/ml TEEN,
WAHGBEREHREKREEZIARIFHEE LR,
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4.6 ElERE : |
CA IR E R 60%- 80%- 100% A R EIKE % 101.8% (RSD

. 0.67%) + 99.65% (RSD0.90%) . 100.6% (RSD2.17%) , MxE4R

. Table 10,
47 TERER |

HAREZEELS R Table 1116 B=FKEH RSD 4514 1.6%.
1.8%- 2.2%. HEBEEFEMLE RN Table 12, &, . B=HMKEH RSD
AR 1.5% 1.9%. 2.1%. FEEER A& (P EZH ) 2005 FRZFHEXIXB
e M—R RSD M/MF 15%HIE K.
48 REEELER

BRRMNIR 1pg / ml; HIEEERN 4ug / ml.
4.9 BETBUEN & F ik

BB TEHI & =H#(090901 #E. 090902 #. 090903 #t)
CA ZiE A rBUARE, BMBRENEZE ( (PEZM) 2005 &R = ZHH
X XD F—i%) , UFEEERRZEKES 100ml 0.1% T 26 B
(SDS) BB ARBAN T, BEN (37£0.5) C. HFERE448 100 5,
K%k, £ 1h. 2h. 4h. 6h. 8h. 10h. 12h. EURE 5Sml, FH 0.45um 1%
FLIERGBET, EXALIER 100ul, BEEMANAEZRZERNZEBBNR, ¥
SWBEANBAEEEN, EREEE, RARERETERKE. -
5 REHTE
5.1 BiRLK |

ABERK 40C. 0CTHE 10K, ZEOR. 5K, 10 REH, %
LT, SRR Figll. Table 13. 28R, AREEEE
BT, HREEZN, EBRFHERL, BRENSETHRHE, FX
VIR B E, SAMNEE LS.
52 MEXE

ARTE25CHRBT, HXNRES A 75% (HH NaCl ) « 92.5%
(PR KNO; B ME&BTHE 10K, 43T 00X, 5K, 10 REUH,
RIFERFREt. LWL RN Fig12. Table 14. £RER, AREEE
T, HREEZN, EERFAREN, BRERNSETRHEE, XY
FOEMAE. EAERIEFERES, NERELRE, NAELKM R
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TE%, HHFEREMTERL.
5.3 MmLREELR

KERETHREABEA, 7 4500l KIRBRE THE 10 R, 45
RAERZAR, FREOR. 5K, 10 REEE, BEEEMBEN. RS
RN, Fig.13, Table 15. &R ER, AFREABNT, HREETI,
EERAVEZL BRE. 38, EXYRSETUFBEE. Ak s
RIS E .
54 fHiELR

A mIERE 40C2°C, HIHEE 75%S%M&LETHE 6 28, 4
AEER 05 1. 24 3. 6 AU, BRIERBEY. TREEL Fig14. Table
16, ZRKW, FBEMELR 6 MR, R, B, BRE. 45,
HRYFHEH BN, KREMELREMETFREE.
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Fig.1 DSC curves
A-drug; B-carrier; C-physical mixture of drug and carrier; D-solid dispersion
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Fig.2 XRD curves
A-drug; B-carrier; C-physical mixture of drug and carrier; D-solid dispersion
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Zoon 200m0ut Trace Function Autoscale Annotate Print

Functions: Scan
1.0868 i ! T

Smoothing: 15 Eaints

{Abs]

-8.658 : :
268.8 Wavelength (nm) 466.8

Fig.3 UV spectrum of drug CA in acetonitrile solution

Fig.4 Chromatography of drug CA in acetonitrile solution
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Fig.5 Chromatography of adjuvant in acetonitrile solution
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Fig.6 Standard curve of drug CA in acetonitrile solution
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Fig.7 UV spectrum of drug CA in dissolution medium
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Fig.8 Chromatography of drug CA in release medium
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Fig.9 Chromatography of adjuvant in release medium
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Fig.10 Standard curve of release rate of drug CA
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Fig.11 Influencial experiment—high temperature(60°C)
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-——0 day
—8—5 day
—# - 10 day

Fig.12 Influencial experiment—high humidity(60°C)
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Fig.13 Influencial experiment—strong illumination
(45001 5001x)
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Fig.14 The results of experiment under accelerated experiment

46




R #X

R

Table 1 The results of stability test of drug CA solution

Placing time (hr) Peak area

0 14497743

1 14410323

3 14551450

6 14840236

7 14760889

8 14766106

9 14616491

10 14754783

11 14705380

Mean 14655933
RSD% 0.9863

Table 2 The results of recovery rate and accuracy test of content

Determination -
Addition Ms::;ed Recovery rec;t\\zl;'z;greate RSD
0 0,
(mg) (mg) rate (%) (%) (%)
20.95 97.47
20.76 20;:)268 99.61
80% 20.23 ‘ 99.36 99.11 1.71
20.10
20.31 2063 101.6
20.58 2007 97.52
25.10 25.52 101.7
25.87 25.67 99.23
100% 25.51 25.48 99.88 1004 - 097 .
25.21 25.46 101.0 '
25.76 25.81 100.2
30.83 30.61 99.06
30.23 30.92 102.6
120% 30.24 30.17 99.34 100.3 1.38
30.16 30.23 100.2
30.78 30.99 100.7
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Table 3 The result of with-day precision (n=>5)

Amount Amount ' RSD
Added(ug/ml) Founded(ug/ml) (%)
0.80 0.81x1.6 2.0
1.00 1.07+1.2 1.1

1.20 1.13£2.6 2.3

Table 4 The result of between-day precision (n=>5)

Amount Amount RSD
Added(mg/ml) Founded(ug/ml) _ )
0.80 0.82+1.8 2.2
1.00 1.00+1.8 1.8
1.20 1.10£2.2 2.0

Table 5 The results of content determination of drug CA Capsules (1.0mg)

Samlpe Area - Mean Signal value (%)
17230179

090901 behtb 17257653 102.8
17455481 |

090902 RSy 17475800 102.6

090903 17299976 17321303 99.7

17316608
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Formulations (n=10)

Table 6 The content uniformity of the three batches optimum

Capsule

number
1

O 00 3 N W b~ W N

o
(e

- Mean
SD
A+1.8S

101.2
102.1
99.74
98.07
98.92
103.9
98.62
104.2
100.7
102.5
101.0
2.17

4.91]

20090901

Batch number
20090902

99.05
103.1
103.4
99.47
100.9
104.5
100.6
103.2
101.6
99.58
101.8
1.80
5.04

20090903

100. 5
97.89
102.9
99.67
102.1
103.2
99.96
102.6
100.6
99.75
101.0
1.82

. 4.28
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Table 7 Release rate of drug CA in different Dissolution mediator (n=6)

. Dissolution Artificial  Artificial
mediator water gastric  intestinal SDS
T 4 . (0.2%)
juice Juice
2 14.56 10.62 15.62 24.69
4 23.78 2142 25.52 37.74
6 3243 29.86 33.03 55.26
8 38.94 35.97 39.48 77.93
10 42.34 40.59 43.73 87.97
12 45.71 42.96 45.14 94.19

Table 8 The resules of stability of dissolution fluid

No. Time Peak area
1 0hr 544984
2 1 hr 552512
3 2hr 548676
4 3hr 546898
5 6 hr 554689
6 7 hr 549742
7 8 hr 548815
8 Ohr 539188
9 10 hr 542967
10 11 hr 529121
Mean 545845.3
RSD(%) 1.35
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Table 9 The results of test of standard curve and its linear range

Item Value
Concentration
2 3 5 15 25
(ng/ml)
Pear area 110078 162646  299185.5 862012 1484528.5
Standard =59441X-10715 r=0.9995
curve Y—IEHR X—KE
Linear range 2 pug/ml ~ 25 pg/ml
Correla.tlon =0.9998
coefficient

Table 10 The results of recovery rate determination of durg CA (n=5)

Concentration

60% 80% 100%

100.9 - 98.98 102.6

Recovery rate 101.3 99.56 101.6
(%) 99.63 ‘ 99.75 4 . 98.69
100.9 101.1 97.93

101.2 - 98.85 1024

Mean 101.8 99.65 100.6

RSD(%) 0.67 0.90 2.17
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Table 11 The result of with-day precision (n=5)

Amount Amount RSD
Added(ug/ml) Founded(ug/ml) (%)
0.60 0.60+1.2 1.6

0.80 0.79+1.4 1.8

1.00 1.00+2.1 2.2

Table 12 The result of between-day precision (n=5)

Amount Amount RSD
Added(ug/ml) Founded(ug/ml) (%)
0.60 0.61+1.6 1.5
0.80 0.79+1.0 1.9
1.00 1.00+2.1 : 2.1

Table 13 The results of high temperature tests of drug CA SDF

Influential Test items Tests results
factor 0 day 5 days 10 days
Character ~ white powder white powder white powder
High temp Related
40T) substance 0.05 227 5.06
(%)
Contents (%) 103.4 100.1 97.90
Character ~ white powder white powder white powder
. " Related
Hzg61(l) otgr?p substance 0.05 5.21 7.19
(%)

Contents (%) 103.4 97.81 95.75
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Table 14 The results of high humidity tests of Drug CA SDF

Influential factor Test items 0 day Tessts df;:lts 10 days
Character white white white
High humidity powder powder powder
(75%) Related
substance 0.05 3.50 6.68
(%)
Contents (%) 103.4 99.00 96.80
Character white white white
High humidity powder powder ‘ powder
(92.5%) Related
’ substance 0.05 6.70 9.87
(%)
Contents (%) 1034 96.80 93.50

Table 15 The results of illumination tests of Drug CA SDF

Influential Test itemns Tests results
factor 0 day 5 days 10 days
Character white white white
powder powder powder
Illumination Related 0.05 1.60 368

substance (%)
Contents (%) 103.4 101.8 99.72
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Table 16 The results of accelerated stability test of Drug CA SDF

Test items Batch Tests results
No.  Omonth Imonth 2months 3months 6months
090901 white white white white white
powder powder powder powder powder
Character 090902 white white white white white
powder powder powder powder powder
090903 White white white white white
powder powder powder powder powder
Related 090901  0.05 0.05 1.08 1.96 2.98
substance 090902  0.07 0.10 0.79 1.32 2.26
(%) 090903  0.04 0.08 0.99 1.89 3.02
090901 103.4 103.4 102.3 101.2 100.1
C‘z‘(‘;:;‘ts 090902 1023 1012 1012 1001  99.0
090903  101.2 99.0 101.2 100.1 96.8
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15 I 4

1 K CAZFIRE GG, CA HEREF HFERER R EBIFGE

BREGE THMRAKE. W CA AUNF. S, H&. BREEH
SRESBTEEME S, B RERRAY 2 EE X THER CA
HREREE, BE CA HEKTHBBREREVARE. ErOHE
ik (DSC). X-HEATHEX-Ray) EE AR TH YRR K
ig, BARREERRKANFEDERESYILE, TERAYE
BT BEREN D HER. BRI BETAYIBEREEEST
RE BAERE. MEREERRE, SRAMLL, HEFAHER
FERERAAE, XTHRIRERSNESDSE, HYRmRIET
EHK. HEEIBEPEEYRETE, WERIEFE, A&
BHHEAERS, BRABRBERER, HAERAMERE (DSC). X-

SHRATSTIE(X-Ray) T4 5 B 2 Bk BB T RSEAT T 25975 [ 4

ST R

BlA ARSI & TS, TREBHMIETREFERERT HDHY
BeH, BERATER. HoTEHREY T RMEFER M
BAZ L SERSHRAREN, REUISERES BHES. -
% LR EA D B K IR, HBEREK, s ais
B, YRS, KR ELAR LR L,
REFSBEER—NEEFNRS, KABATENNH. B, X2
HALHIMEL— AR, BEUEAMKRE. LFEFEREGEEET -
AR EFAEELT . EREEMHNER L, FLREXRE

| ERBEEE, AMTER EHEFTHETEL, BETRREN

BESEE, ATUMLESERENL, BIFREF T E AL BiENREE
e |
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h &

FEALR KT BB (HPLC) HENE CA Bk 8k

BRENTERBRE. WEHTEEENE, tRHE. REER. 41

&Eﬁo

CA ZBE & BN IEE, M#. BARE. Pl CA ZiE k)

BRBRENFEHRT THRL, TEAEAMATEN.

$% 30k

XIBEHE, WP A, T AITRAREAY I PO HER]. L
#: BT EREBE, 2003.1-3

EXZRZERS. PEGHM]. dbm: ¥ I H R4, 2000,
127-128 ,

Wesley Wm Wendlandt. Thermal Analysis [M]. Third Edition. New York:
Wiley, 1986

FRE. BDHM). LR BEKE TR, 1987, 78-80

Cheng F, Liu WQ, Wang GL, et al. Analytical on talc powder intraditional
Chinese medicine materials by X-ray diffraction. Chin Pharm J, 2001,
36(1): 18-21

Wang SC, Gong NB, Cheng HM, et al. Powder X-ray diffraction analysis
of Cornu Cervi Pantotrichum. Chinese Traditional and Herbal Drugs, 2001,
32(12): 1123-1124

Lu Y, Zheng QT, Wu N, et al. Studies of X-ray diffraction pattem of
traditional Chinese medical materialsl. Acta Pharm Sin, 1997, 32(3):
193-198 ‘

ERARZRS. PEAHM]. bR 4% Tl H R4, 2005,
1136-1137

ER, REBFE, 800, %. FRAERASEERNBERHLELRFR
H1 %24, 2000, 22 (2):118

10 Serajuddin AT. Solid dispersion of poorly water-soluble drugs: early
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promises, subsequent problems and recent breakthroughs. J Pharm Sci,
1999, 88(10): 1058-1066

11 Weuts I, Kempen D, Six K, et al. Evaluation of different calorimetric
methods to determine the glass transition temperature and molecular
mobility below Tg for amorphous Drugs. Int J Pharm, 2003, 259(1/2):
17-25

12 Aso Y, Yoshioka S, Kojima S. Molecular mobility-based estimation of the
crystallization rates of amorphous nifedipine and phenobarbital in poly
(vinylpyrrolidone) solid dispersions. J Pharm Sci, 2004, 93(2): 384-391

13 Suzuki H, Sunada H. Some factors influencing the dissolution of solid
dispersions with nicotinamide and hydroxypropylmethylcellulose as
combined carriers. Chem Pharm Bull (Tokyo), 1998, 46: 1015-1020
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dispersion in order to formulate tablets. Drug Dev Ind Pharm, 1992, 18:
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stalility of solid dispersion. Foreign MedSci SecPham, 2005, 32(1): 52-56
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CA BEGS MG ERRROBWE L7
-1 =

AHIHITT CA @S%ﬁﬁﬁwf}%m&iﬂmwﬁ%@ﬁ%ﬁm 3
R & B RREHAT T AEMERETR. XEREH HPLC 2.
GC ¥+ GCMS %/ LC-MS/MS 2 %25 i 53k g3, AR R
B (nimodipine, NIM) 4 W47, B3 T &M CA WEH LC-MS/MS
METTVE, 1RYE SFDA R TFAYRE R ERIERAXIE, MHZHE
AT T B A EFRAE, FRAZBIKFENE T OAR CA ZE A4S
HEBRREFHEMT CA HRKE. BT NIM XHEAREEY, Eiscn

W ERAE.
 HRSE%®
1 (25K %
1.1 %5 |
CAZKE, 1mg/ki B4, #%5 060901
CAZIREXN M, ImghL  Flreland Itd, $#tS 1C5837A
S— [ 25 & A 8 R BT
JE R TR (100270-200002)
. Fisherfb%#/2 8] (Fair Lawn,
LI (B New Jersey, USA) .
LB (rdd) RETHEFAL T
R (fitd) HE/AF
LB (faitka) LA A
7K B4k
12 |

JEi{L: 3200 QTRAP &%@é@t&ﬁ%ﬁ%ﬂﬂﬁ%u ]
Turbo VE FIE ((EABAF)
WAHEIEL: Agilent 120054, EEULR. £&BESH. B
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FtEER (REAgilentAF])

WABGIE: Agilent 120054, BENTE. fofﬂfﬁ ¥l. B

it (REAgilentAF])

BIERS: Analyst]4.2 (EEABAF])

SFrRF: BP211D (b REFEZFIHBERAF)

& ELOHL: LDZ4-0.8 (AbRERZELHL)

SR ELL: TDL-S (AHRFHRELVERAFD)

HERES2E: XWR0A B (LEEXNEE)

FBaik{: PWVF B (HWEAYETREERERAF, L)

- EWRIRYEEE . MTN-2800D B! (RERRFFHERTBERAFD
1.3 LY

fAE R 15kgtlkg MR R, MEELE, FRHI 100124108, KB
E R fFER S O3 . %?mmﬁlﬁ,mme

2 CA 25 259k W € B I AL
2.1 Bik&E

i fE: Kromasil Cig, Spm, 150 x 4.6 mm
WEhH: 2B (F2mM ZBE) -K (& 2mM ZEE:) BEEVEHK,
BERBREFLTE, SRS Smin.

BtE) (min) L (%) K (%)
0.00 4 40 . 60
1.50 70 30
2.00 98 22
6.50 98 2
7.00 40 | 60

M I&E: 1000ul /min

HEE: 20ul

B B 40T

2.2 Fitk&G

BFEAEBEEFIE (ESD; JERSHE (IS) A 5500V; Fik
BER 650C; B (GS1, Ny) KA1k 65psis 8IS (GS2, No) K
S 65 psis KAV (N B0 30 psi; EEFHRARN; AHHFRA
£ MM (MRM); AFEESTHEFRNSHHA: m/z821.8 - m/z
768.7 (CA %), fRfEHE (DP) H 40V, RiiEAE (CE) 31 eV; m/z4194
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-»m/z343.2 (WiF, BEHF), ﬁlﬁﬁﬁ%}j‘;(np)ﬁazsv, RiiE#ER (CE)
15eV; HEEEN 200ms.
2.2 X B AR E B &

B CA Xk 5.01mg, FFHERE, B 10ml B, HZESRIR
B2ZE, B4, BIRKRERN S0lpg/ml SR BEERK. H3BFEENR
EEBEE, FAZERBESIM2.004, 501, 10.02, 50.1, 100.2, 200.4,
501, 1002ng/ ml K CA RFIFRHEREH, Tk 4 CHRHAE, é%

24 ARREE R

B e B0t B 4.26mg, WERRE. B 10ml BIP, HZBEERE
HHBRZXE, B, NBREN 26pgml KEEMPHEER. BEE
BERMFERBER, FAZERBHRARER (852ngml), Fikil
4CR7E, &M,

2.5 £MEEGTLESHE

FEBE 2000 M H T 1.5ml EP B, 73!])\ 200yl LH* JLIEF
20u] ZBR%, 50ul BEHTFHARER, IRAIES 2min; 3.0 10min(12 000
rmin-1), BEHERHERE 20u1, #E4T LC-MS/MS EB 4T,

26 HiETEM

KR 2.5 M HAE, FABIEZALMER. FEaLMERSMIX IR
7, K| 2.1 G aEAERITON, BREER.

27 HERZEEE TR

RZA2M 1ml EEOCRES, MA 50 ul & CA ARIIFHERHE,
FLHI AR ST CAWRER 0.05, 0.12, 0.25, 0.50, 2.55, 5.10, 10.25, 25.
50, 50.10ng/m! KIARAERIIEER . KA 2.4 “2 MR FILE SZ ]
TRERAE, U2md CAREIFEALN, U CA 5HRIEERLE R
AR, AMBED _FE EREHN 1/CP) #TERHE, KEBEZE
B2, BIARAEL. '
2.8 HiEEHEREEE

1% 2.7 #1THRAE, HIE CAAEK. . BEAKRES 1% 1.0, 100,
50.0ng/ml) R EZHIQC)E M, FMNKE 6 MEER, EZEMEI K. B
FEAHKN TS, 8 QCEAMNBIRE, ¥ QC AN RHEITH
EZ45, KEHFERMEER RSD (QC HAMBHEMAMNIGHRE) 58
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M RE (QC HMUEWENEENMHENRE), HEHTENEREER
T,
2.9 HiERE R R S E RN
B 200ul ZEHAM, 1% 2.7 #1THME, H&K. P B=ZNRERNR
B, BMRE3IAMER, RN 5HER 2000 ZH2M, A 200u Z5F
PUER, RKIES 1 min, 2L 10 min(10 000 rmin-1), EFHEBH EER
F AR B 100pd FRAEVE, IRES], BEEE 20ul #4T LC- MS/MS
hT. REMNEER, UE—IRERMHLEETERERmR L ETERR
E R DAk ARB T 52 F & s 5 S isRE A e miRg
RHTHRERE RN |
2.10 BEt
WEALM 1ml, 2.7 WFHHEHERK. F. B=2MRE RE
A4 1.0. 10.0. 40.0ng/ml) BIFRIZHES (QC), B—IREHIT 6 HA
o, R CAHELR2NFPERKE 12h R EH.
| REHEM Iml, 2.7 W FHAEHERK. £ B=MRE ORE
AR 104 1004 40.0ng/ml) HRELEER (QC), B—IKEHT 6
BEAMMT, B8 CAHZLMARTLGEEZEBE 12h PR EH.
RZEQLM Iml, 2.7 W TFRHEHERK. P 5EMKRE GRE
A4 1.0¢ 10.0. 40.0ng/ml) BIRIZFEM (QC), B—IREHIT 6 HEA
o, EE CA ARG BAZBRRELS M P2 =R FR-EFEI T
RZB2M 1ml, % 2.7 W FHAHEHEEK. P BZMRE ORE
AR 1.0. 100, 40.0ng/ml) HIFEIEREM (QC), B—IKREHIT 6 #&
T, 8 CAHLMBFRAE-0CAGFRKIREE TR, UK,
21 K)o
211 #tH 4
| L CA ZZEWiRpEm A LT . B (W=1/C") B/
EHATEIATE, REELEAARE, BHWEEAFREITE CABNYE
YIvR I o
3 BYE SR
3.1 LR
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B R # X

AELBFXARHR. FEAPNEX S5 BT, BEmLrsy CA
HRFEFIN B2 CA i 6 Bl MAN B S FHR . 7~ RFIBENL 2
W, BA=R, BRAEAZT X &R ORE TFELLZ 10mg X B2
10mg, SHFER 12/ K, BHE 2 /MHERK, 4 MELE—ER.
2 ARRXETFT—REY. #ATFAATEAZE 05, 1. 1.5, 2. 3.
4. 6. 8+ 10, 12, 14, 24. 36 /PBT MNFTRIBREXFERAX M 4.0ml, EDTA #i
B, 20CHRIGREZNE.

3.2 EalE

1% CA i 5RE e T F ikt T4, CRELRER, A CA
KRB RHE L 52, THE AR M 259K B (E .

3.3 B hES B REDERH G LR

¥EBRALMKRE—REER 3p97 AR ERFHITLE, R
& AIC L5 HIl CA ZiAYBN 13451, KEX A% 5%, it
EANEDFRE, #ITEDEREL T EDI.

s R

1 CA Z51u 25k FE i 58 5 - IR oL
1.1 ko

¥ CALHNERM PREBRAZEHRBE—ERE, REGHE
AR, BITHREFMT, HNHNZRERHFGEE. %42 R Fig.l
1.2 FikERH

#Z R 1. Fig.2. Fig.3. Fig.4.
1.3 HrEMZ& S TR TR

DA M AP AR BE A B AR AR, R4S AR B I TR ELA b A A
b, AMB(W=1/X2)B/N_Fi:#HTRINEE, KBALENRALE, #
REIR AR Y=59401X-5169.7(r=0.9999), HiE THEfIL, CA Mt
LA 0.5~50.0ng/ml, EETFRN 0.1ng/ml (SN>10), &KX RERIF, &
{EKAI R % 0.05ng/ml (S/N>3). 45 E . Fig.5.
14 FHEEHRERRETE

HHNBERE: K. P R=MKREH RSD 251K 3.74%.3.18%+2.76%.
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HARWRE: K. P. SE=HKEK RE 2518 99.89%. 99.94%. 99.96%.
H R B K B B =R IR E K RSD 434 5.84%-4.58%-4.27%.

HIERE: €. . m=MKRER RE %IJ%J 99.41%- 99.58%- 99.89%.
#ZE 2 I Table 1.
1.5 FiEaRE EE 55 AN

CA ZiRIE E = Agd/Apx100%, &\ F. B=MRERRERE
W 454 88.1%, 88.1%F 82.7% (n=6) .

CA iR BN =AyAX100%, 1&. F. B MRERERBN T
5% 98.4%, 106.3%H 105.0% (0=6) . '

RIRARZ FRERBAAE, HRNEWERSY 83.7% (n=18) , WEK.
HEFMNH 102.5% (n=18) . FR ] Table 2. Table 3.
1.6 RENER

ZEE CAHALMFERKE 120 BE, SR N Tabled.

CAZ2MEGTAEEZRME 12h8E, SR N Tables.

CA ZE KA B ERREE LM T2 KA G-RIATEI NI EN,
ZE R I, Table 6.

CA A& RAE-S0CA B FHKMEEN (TR 14 R 21 K),
% 2 1, Table 7.
2 mmaw

RAAHBRRET CAY l%%ﬁ%ﬂii%%%’ﬁ%ﬂ CA @Elﬁ:ﬁﬁ

ﬁiﬂﬁ?iﬁﬂgﬁ Smg J5, MZ5KE — B [E%4E W, Fig.6 R Table 8. Table 9.
3 BRI HESEE |

PRAD I ML 259k B SR SR A 3p87 BFHHTRIA, 4K AIC =4/l CA
BRI AT, ERRVEANBRF AR ERE, SHAHFESHS
2 I, Table 10, '
4 EYFRETE

DLESMEFE ) CA ZHREE AR &, THE BHII CA ZRERAN A
MIRIFEBE, F= AUC (.o SR/ AUC (g X BZ5x100%, F= AUC )% 5
75/ AUC 0.t B Z5x100%, HHIH CA 2B MRS Y H R 339 73 5
3 103.21%: 5.28%F1 101.05 % +5.32%, 4R N Table 11.
5 EYERUEIES
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ST ESTENEM t Fk, EKRZH CA 2 AUC o F1 AUC )]
90%FI 5 PR 4 Bl A 94.6%~112.2 %F1 91.4%~121.4%, YTETE E Sh 5t R 5 F
80%~125% EE M ; Conax #1 90%FI{EPR A 99.8%~130.8%, 7EESMT R
Conax 1 70%~143% 5B W; T 2 SER B SESI BB LEERE R
Fitk, B%I8 CAZKRES F Ireland Itd Z5 R H B A T EFH CA HKE
%R, %R N Table 12, Table 13+ Table 14, Table 15.
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Fig.1 A-Full-scan production spectra of [M+H]" for CA; B- Full-scan
production spectra of [M+H]" for NIM
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Fig.2 Representative LC-MS/MS multiple reaction monitoring chromatograms
for CA drug and NIM in blank whole blood
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Fig.3 Representative LC-MS/MS multiple reaction monitoring chromatograms
for CA drug and NIM------blank whole blood spiked with 0.05 ng/ml
CA (LLQQ) and 85.2 ng/ml NIM
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Fig.6 Average blood drug concentration of 6 dogs after the
Administration of test and reference drug by 5 mg each dog
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Table 1 Results of precision and accuracy of blood drug concentration

LLOQ added / pgeL
un
0.1004  0.2508 5.02 40.10
0.103 0263 5.29 45.2
0.106 0255 . 4.63 36.6
| 0.105 0236 5.50 40.3
2010-3-15 0.103  0.237 5.50 40.2
0.103 0218 521 34.8
0.0963 0225 448 42.8
0.231 5.15 39.2
0.254 547 36.7
0.249 5.34 354
2010-3-16 0.246 5.40 37.2
0.238 555 378
0.239 5.45 37.9
0.266 5.48 43.5
0.262 5.33 34.8
0.220 5.45 40.4
2010-3-17 0.261 5.67 38.5
0.252 5.59 35.6
‘ | 0.254 5.52 38.7
’ n 6 18 18 18
Mean 0.103  0.245 5.33 38.4
(ung/m) : : : 38,
‘ SD 0.0033  0.015 0.31 3.01
RE (%) 25 23 6.3 -3.8
| Inter-day
w 2 . . .
; RSD (%) 3 6.0 5.8 15
‘ Intra-day 6.1 9.7 77

| RSD (%)
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Table 2 Result of Extraction recovery rate in blood drug

Density Area Area Recover rate
(ng/ml) (blank blood) (QCSample) (%)
1725800 16138.8 - 89.5
1896400 19267.2 106.9
1786200 16358.4 90.7
02505 2243500 14239.2 79.0
2256400 13938.0 71.3
1872800 15328.8 85.0
Mean 1930183 15878.4 88.1
RSD (%) 12.8 12.1 12.1
297636 273960 91.8
313452 292668 98.0
5.01 272628 301044 100.8
: 292548 232656 71.9
328272 234336 78.5
286656 243024 81.4
Mean 298532 262948 88.1
RSD (%) 6.6 11.5 11.5
2070960 2210040 95.4
2035680 2160960 93.3
40.08 2143440 1634160 70.6
2692200 2023920 87.4
2707680 1768200 76.3
2247360 1694160 73.1
Mean 2316219.9 1915240 82.7
RSD (%) 13.2 13.0 13.0
93910.8 75614.4 64795.2 543924 103.92 87.24
79720.8 81142.8 77198.4 58741.2 123.84 94.2
755772 65641.2 76101.6 58368 122.04 93.6
Internal 748452 64530 67254 65928 107.88 105.72
75565.2 64581.6 57555.6 65878.8 9228 105.72
standard 710064 633852 70071.6 524148 112.44 84.12
75535.2 76304.4 63357.6 63259.2 101.64 101.52
81262.8 88648.8 65766 51228 10548 82.2
68768.4 70423.2 63873.6 50175.6 102.48 80.52
Mean 74803.6 62575.6 100.4
RSD (%) 11.1 12.4 12.4
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Table 3 Result of matrix effect in determination of blood concentration

Density Area Area matrix effect
(ng/ml)  (blank plasma) (Water) (%)
15304 14769 100.3
17212 15731 112.8
15321 18156 100.4
0.2505 12403 13884 81.2 -
16820 13493 110.2
~ 13089 15559 85.7
Mean 15024.8 15265.3 98.4
RSD (%) 12.9 10.9 12.9
248030 248320 106.0
261210 216240 111.6
5.01 227190 237650 97.1
243790 204460 104.2
273560 254910 116.9
238880 242870 102.1
Mean 248776.7 234075.0 106.3
RSD (%) 6.6 - 84 6.6
1725800 1612700 93.9
1696400 1923400 923
40.08 1786200 1775600 97.2
2243500 1781600 122.0
2256400 2058600 122.7
1872800 1877900 101.9
Mean 1930183.3 1838300.0 105.0
RSD (%) 13.2 8.3 13.2

78259 63012 62567 47442 1287 103.7
66434 67619 70961 64344 1093 1112
62981 54701 79891 62018 103.6 90.0
Internal 62371 53775 61739 42387 102.6- 885
62971 53818 56755 61294 103.6 88.5
standard 59177 52821 66492 57997 973 869
62946 63587 65141 57244 103.5 1046
67719 73874 55699 60075 1114 1215
57307 58686 62432 59760 943  96.5
Mean 623363 60791.0 102.5
RSD (%) 11.1 13.4 11.1
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Table 4 Room temperature stability of CA in whole blood

Blood drug level of CA (ng/ml)

0.2505 40.08

0 12 0 12

0.230  0.258 39.1 415
0.258  0.266 36.6 38.2
0.250  0.259 353 42.5

Concentration 0244 0265 371 385
0239 0270 379 360

0235 0266 377 419

Mean (ng/ml ) 0243 0264 373 398
RD(%) 31 54 70 -08
RSD(%) 42 17 35 6.5

Table 5 Preprocessing stability of CA in whole blood

Blood drug level of CA (ng/ml)

Time (h) 0.2505 40.08

0 12 0 12

0230  0.257 39.1 39.5
0.258  0.259 36.6 37.2
0.250  0.248 35.3 40.7

Concentration 0244 0273 371 400
0239 0282 379 365

0235 0262 377 361

Mean (ng/ml) 0.243  0.264 373 38.3
RD(%) 31 52 70 44

RSD(%) 4.2 4.6 3.5 5.1
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Table 6 Frozen-melt stability of CA in whole blood

Blood drug level of CA (ng/ml)

(%)

0.2505 40.08
Times 0 3 0 3
‘ 0.262 0.232 449 35.7
0.252 0.239 36.7 35.5
Concentration 0.238 0.229 40.3 36.3
0.238 0.222 39.3 35.6
0.219 0.224 34.7 374
0.223 0.227 42.4 38.5
. Mean (ng/ml 1) 0.239 0.229 39.7 36.5
RD(%) -4.7 -8.6 -0.9 -8.9
RSD(%) 6.9 2.7 9.3 3.3
Table 7 Long-time stability of CA in whole blood
Blood drug level of CA (ng/ml)
T 0.2505 40.08
ime
0 7 14 21 0 7 14 21
0.262 0.256 0.221 0239 449 37.0 41.8 423
0.252 0.260 0.239 0.242 36.7 37.6 386 39.6
content 0-238 0.247 0.231 0.235 403 36.1 43.6 37.6
0.238 0.226 0.267 0.250 393 39.0 430 378
0.219 0.228 0.229 0.219 347 377 438 362
0.223 0.220 0.249 0.263 424 254 448 354
Mean :
0.239 0.240 0.239 0.241 39.7 355 426 382
(ng/ml)
zﬁz 47 44 45 37 09 -115 63 -48
RSD
69 71 69 61 93 142 52 65
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Table 8 Blood drug level of 6 dogs after a dose oral single administration of

test drug CA caps by 5 mg (ng/ml)

Time) 1 2 3 4 5 6 Mean SD
o o0 o0 ©0 0 0 0 0 0
05 887 24 846 295 6.8 504 565 271
1 3596 218 3794 196 2847 2897 2879 7.33
1.5 4686 37.8 3024 37.76 4226 4352 39.74 5.82
2 3520 298 2197 306 349 347 3121 510
3 329 226 1526 203 2946 2828 248 657
4 3129 378 3021 3734 369 3256 3435 338
6 2269 168 145 1829 1518 182 17.61 293
§ 1088 87 517 1032 989 1096 9.32 2.19
10 79 622 501 687 694 756 675 1.03
12 478 348 534 398 389 397 424 068
14 45 238 45 186 308 28 32 LIO
24 354 186 298 096 218 168 22 093
36 148 0 108 02 052 032 06 057
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Table 9 Blood drug level of 6 dogs after a dose oral single administration of
market drug CA caps by 5 mg (ng/ml)

Tme) 1 2 3 4 5 6 Mean SD
o o0 0 0 0 0 0 0 0
05 189 872 24 646 224 565 456 275

1 2405 2734 216 2641 258 236 28.08 2.49
1.5 4443 4256 37.8 l45.94 43.31 4246 43.77 2.53
2 3298 30.26 21.97 349 26.89 28.32 30.34 4.69
3 2853 22,6 1526 2656 19.94 2391 2243 4.38
4 27.82 3426 2848 3237 2991 29.26 3331 24]
6 22.73 2329 18.18 2445 21.09 1998 2237 2.48
8 13.35 1296 897 139 1251 1223 1259 1.67
10 6.74 5.16 494 692 514 56 672 132
12 73 326 3.08 426 356 398 424 148
14 477 149 1.07 228 147 212 220 1.26
24 276 064 057 127 088 114 1.11 0.82
36 0.2 0 0 0.5 0 05 020 022 |
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Table 10 Main pharmacokinetics parameters of 6 dogs after administration of
test drug CA caps and market drug CA caps

test drug market drug

Parameters
average average
K. 1.180 0.632
lagtime ~0.409 0.391
t1/22ipha 2.079 1.672
t1/2beta 15.533 6.622
t1/2k 0.588 1.097
Ky 0.071 0.137
Kio 0.211 0.317
Ky 0.097 0.065
Tomex 1.975 2.445
Conax 34.654 32.296
AUC) 276.556 253.505

AUC(p) 288.072 251.805
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Table 11 Relative bioavailability (%) of 6 dogs after oral
Administration of test drug CA caps

No. F-AUC 0-t) F-AUC(().@)
1 104.20 100.63
2 107.35 106.71
3 102.14 98.17
4 96.86 95.24
5 110.57 108.32
6 98.15 97.23
Mean 103.21 101.05:
SD 5.28 5.32
RSD(%) 5.11 5.27

Table 12 Biologically equivalent ANOVA results and
T-test results of Cyx (logarithmic transformed)

Tests of Between-Subjects Effects
Dependent Variable: log
Type Il Sum
Source of Squares Mean Square F Sig.
Corrected Model .0202 7 .003 2.535 .193
Intercept 36.726 1 36.726 |33079.534 .000
dog 019 5 .004 3.423 128
drug 9.42E-007 1 9.42E-007 .001 978
stage .001 1 .001 627 473 |
Error .004 4 001
Total 36.751 12
Corrected Total .024 11
a. R Squared = .816 (Adjusted R Squared = .494)
ABE of C,,,, : t-test
to.05¢4) t; ty
2.132 7.582 4.593
Conclusion t1> to.054) t2>t0.054)
ABE of Cpyy : [1-20] fiducial interval range
Value Conclusion
Relative bioavailability 114.3%
Fiducial interval range 99.8%~130.8%  Qualified
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Table 13 Biologically equivalent ANOVA results and
T-test results of AUC (q.q) (logarithmic transformed)

Tests of Between-Subjects Effects
Dependent Variable: log

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model .008? 7 .001 3.009 .152
Intercept 77.416 1 77.416 | 192088.3 .000
dog .008 5 .002 4.079 .099
drug .000 1 .000 612 478
stage 2.21E-005 1 2.21E-005 055 | - .826
Error .002 4 .000
Total 77.426 12
Corrected Total .010 11

a. R Squared = .840 (Adjusted R Squared = .561)
ABE of AUC (g, t-test
to.0s(a) ty ty
2.132 10.252 8.804
Conclusion t1> to.054) t2> to.054)

ABE of AUC gy :[1-20] fiducial interval range

Value Conclusion
Relative bioavailability 110.2%
Fiducial interval range ~ 98.6%~123.2% _ Qualified
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Table 14 Biologically equivalent ANOVA results and
T-test results of AUC (g (logarithmic transformed)

Tests of Between-Subjects Effects

Dependent Variable: |
Type Il Sum

Source of Squares df Mean Square F Sig.
Corrected Model .0103 7 .001 2974 154
intercept 78.613 1 78.613 | 157428.7 .000
dog .010 5 .002 3.925 105
drug .000 1 .000 .968 .381
stage .000 1 .000 227 .658
Error .002 4 .000
Total 78.626 12
Corrected Total 012 11

a. R Squared = .839 (Adjusted R Squared = .557)
C. ABLEOI AUC (0-0): TWO-Way one-siae t-test

t0.05(4) t) t,
2.132 10.550 9.363
Conclusion t1> to.05(4) t2> to.054)

d. ABE of AUC (. :[1-2a] fiducial interval range

Value Conclusion
Relative bioavailability 98.6%
Fiducial interval range 84.4%~115.0%  Qualified

Table 15 Non-parametric test of Tmax (paired Wilcoxon)

Reference group Testgroup p  Conclusion
Mean+tSD  6.91+1.22 6.56£1.29 >0.05 Qualified
Max-Min 8.38-5.23 8.41-5.32
Median 6.83 6.14
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BT EAM CA BREN A LM: ZBEEE. £EPINEE.
WA - BB R E (LC-MS/MS). ki FEs R 24k (MEIA
%), BB AR ME (ELISA ). AR FEERBERERR, Xt
RiGPHPRBA—H, FHLAENEROAHER, FNHEHE.
2R RRTT A T HAb A MERIGNE, BERRERTZA

MER, BMEINDIREN CA HMARBYHE EREEE; B

HIEEATEHWORR. LN EELBRAER, PEHTIRK
HidiiE R B E . MEIA 3%, ELISA S0k B == £ X X e
KB, LB RN CA BRBARREF=MZ M. HICHRE"
F§ MEIA B30 B BT BBHEEELD CA ZARES A LA
LC-MSMS &t 9.9% 13.2% 13.1% 18.2%, FBdEF CAA AN
HEFHMEERBK, FEXMREREEHE—EEEZA, K
BRRE TR & B TTEEE . LC-MS/MS iETISE 4 R A CA REZ5Y)
WE, A& CA BB ERX X RN, 74508 EE HEH
AfE, SEWEREM I CA BRI ZME R AR HIFE. 5
4, LC-MS/MS ] LARIRT X CA 25 R AR WYt AT R,

F LC-MS/MS &/ RFREFAITEYSRERA, EH MRM &
REE CA BHAYIRE, 5 ELISA &/ MEIA EHBR T RE~0
TXAeBERNEWE, REEENT. RBEERSERS, FHAEET
PR 0.1ng/ml, 452 MEIA f7 1/15 #1 ELISA #) 1/5. ‘

CA ZE2M 5MEHAMEBTUTIANAEE, waapER, @
RABREERE, AYRERIXEEANKES, CAHLMKES
MR R PR R 35T E 12~67), FEit, AHAEH2Mm
YR BTN & |
FRBEAEZHRBENRIRT, 2MERNECERH T HREEE
MR BEE, SR-RARE. BERERE. AREERETEL
B, HETREWICERNE, #ET IHEXEN.

AP IMABRET URBREEFHHE, NTTREERL. &
F AR & B BRI R BAK, IRVIET S EE RN R X EI R

81



R #X
FERMR, ATRRERL, SEHAREERNERNLE.
6 MFCAHEMHERTNE, BAXREMEREHHE, RRPHTT
EHBELEE, R OHAESERSRAN TR, B
CA ZEA KT AL D R REGMEL, FE, RBTEPNR
BB RHRER.

h &

AH 0 LW IR REEF R A LR EY), UEIMEFEH CA BB 24
BRI R, X BHH CA BERRESTT EWFHENEY LN
WA, NAYREFREMRECEE R T ESTEN. £2X9, BE4
=] CA ZHR B B BB ZER) AUC (0.0 F1 AUC gyt 90%FT{E PR 435
7 98.6%~123.2 %1 84.4%~115.0%, Y75 75 B 5h 3t BB 5 9 80%~125% 75
P35 Cnax 1 90%TI {5 BR 4 99.8%~130.8%, 7EE 4h5%¢ B8 2 C,., [ 70%~143%
BEN: T ZESERRE5RANBLEEEHER, Fit, Q4R
K CAZE G HIE BB RES EIMEF- CA B E S s BRI EE
WEH.
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Bl 4> 844 (solid dispersion), NFREAL#Y, REAZYL 8L
EAEATHRNEESBER. BEE—FHEWLULF. BE. 45K
EEBIRE, HIES —FKBESREEY. BEESa e+ %R E
EAEY. BEIBBEARREEBELYEESIHEBEREME T, B
R BRI FTE AR .

BT EEARNETHYHRHHLTERE 1933 £, YAE
Ferrossam #2522 5 H KNS A 2 B84, UZELER %
THEF AD A, 1956 4 Bjomssion 4 FI B Z 45824000 (PEG 4000)
ANBEAHETEEHZH A, REHTELEABTF 1958 E 5K
£ TERREHHAL . BEiESBEHES 2 1961 48 Sekiguchi & 518
HE, MLURFERME, FEREHI S BEEREwE &L 8, DRERk
B RS b O R e nae B B, At

LS ENIEE ZERFR, MBS BAEINRRRREN, 3TE
E AR RN HSEARRRR. EER, BTFHRNEE, X5
EWSMEERKTEREREY. BBRLREY. I MR h 8 b &4
BB 4o Bk, AT [ 4440 B R 5T %)\mm&ﬁm& AR
Bl A& TR T — 422,
| ZREFE AR RE

1R4E Noyes—Whitney 512, %%B’J%tﬂﬁ%ﬁﬁﬁ%ﬁ}ﬁmiﬁmﬁﬁ%
&, ETE SR A BRI/, K RER R RS Rt
VIt vs B . AR Y 58 BN BATE B B 45 80k, 25U
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2.5 REAYMBREL
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3.1 RHBEEY
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B A E G B A RIEREY, LLRBERMERR 4202,
3.2 B

R B A B R TR BT TR, RS 8T Bk
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