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Phenytoin (pulverized powder) , mefenamic acid (capsule), and sulpiride (film-coated tablet) are currently availa-
ble on the Japanese market. For absorption of these drugs from their pharmaceutical preparations, they must disinte-
grate and dissolve during passage through the gastrointestinal tract. The bioavailability of these drugs differ among
different pharmaceutical preparations and even for the same preparation. This led to a review of the influence of the fea-
tures of pharmaceutical preparations and the physicochemical properties of film coating materials as well as the physio-
logic factors affecting drug bioavailability. The influence of coadministered drugs and concomitant intake of beverages
and food on the bioavailability of drugs from pharmaceutical preparations is also described.
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L7z, Table 1, 2137 2= b1 > OHMAR (CFg
K751 X 190um) &, TR FH A X&2/NhE<
LBk CEHRFY 1 X 41um) %1 X
(1.98 X 10-'mmol /kg) KUk b~ (1.59 X 1072
mmol/kg) 2R OH% 5 U 7= 5 O 1fin b 8 5 il iR N 1
& (AUC) & EMR# %, hydroxyphenyl phenyl-
hydration (HPPH) @ Rf&RH kM EZ, Fig. 113
TNS DEMBHEOERZEZRT. WA XLERED
WM AR ERED 7 £ =~ > O i E o
HPPH @ ZFER o Rt 813 ok R IR TE <
20, £/ Nalfi ORKIZHEEDZD) B5KOK
X)) 1F, SHIEKRLE 25072 b
A RO 558 O i R VA R & DRI REF
TRFHBAME RO 54 7=. Table 3 13 [F—T A AJE
BT = b OB KR EZDOHMARZRAL
FEZOEFREOMPBEEZHLELEZBDOTDH
5. WMEREGICE > Tl JREIL Table 1, 2 D
HEMRITHIMBEL<RD, £L&5E% 1.98X
102 mmol/kg/day (5 mg/kg/day) LA b5 9 1ud

Table 1.
phenyl Phenylhydantoin in Four Dogs
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Fig. 1. Dissolution Profiles of Phenytoin Sodium and

Phenytoin in JP IX Disintegration Medium No. 1 and
Acetate Buffer Solution at 37+0.5°
O——CQO: Phenytoin sodium, A——A: Phenytoin (fine powder), O
——[: Phenytoin (powder) . Each point represents the mean of three deter-
minations.

Pharmacokinetic Parameters and Analyses of Plasma Concentrations of Phenytoin and Cumulative Amount of Hydroxy-

Parameter value

Significance level?

Parameter . . . Phenytoin sodium Phenytoin
P?gggltgn (F?Illezenscl)t\:v)cli%r) }(’lplgrgég;? versus Phenytoin (Fine powder) versus
p (Fine powder) Phenytoin (Powder)

Peak plasma

concentration 7.20+0.062 3.944+0.89 1.60+0.29 p<0.01 p<0.01

(ug/ml)

AUCo-24n 84.50+1.68 39.39+13.23 21.15+2.33 p<0.01 p<0.05

(ug~h/ml) .50+1. .39+13. 1542, . .

Cumulative

amount of 70.64+33.87 29.18+10.52 20.76 +=13.45 NS© NS

HPPHOAM h (mg)

a) t-test, b) mean=+SD, ¢) Not significant.

Table 2.

Pharmacokinetic Parameters and Analyses of Plasma Concentrations of Phenytoin and Cumulative

Amount of Hydroxyphenyl Phenylhydantoin in Three Volunteers

Parameter value

Significance level®

Parameter Phenytoin Phenytoin Phenytoin (Fine powder)
(Fine power) (Powder) versus Phenytoin (Powder)

Peak plasma concentration 3.65+0.26 1.2840.25 p<0.001

(ug/ml) R e :
AUC) 481 + +

(ug+h/ml) 93.95+9.26 33.56+£3.59 p<0.01
Cumulative amount of HPPHo- g 140.67+42.94 62.26+28.84 p<0.05

me 67142, .26+28. .

a) t-test, b) mean=+SD
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Table 3. Comparative Study of Phenytoin (Powder, Fine Powder) on Epileptic Patients

Plasma concentration (ug/ml)

. Dose
Patients Sex Age Drugs (m mol/kg/day) Phenytoin Phenytoin
(Powder) (Fine powder)

DPH 1.98 X102 3.3 10.6

A M 22
PB 7.32X1073 17.9 14.8
DPH 1.78 X102 2.3 7.2

B F 29
PB 7.75X1073 14.3 14.1
DPH 2.38 X102 4.9 16.7

C F 54
PB 8.61 X103 28.0 23.2
DPH 1.98 X102 4.9 16.9

D F 60
PB 6.89X1073 15.3 15.4

E M 27 DPH 2.06X10-2 3.5 11.1

PB: Phenobarbital, DPH: Phenytoin.

BEMAEEGEN (8—20ug/ml) TETHI &
WS MMIZI o7z, £z SHERTNTITBWTHE
BENEA L, & SICRIFERDB L, E-&iE
BRI icekEmnRo sz, Lo 7T, M
WROT7 = b1 HREFZRAL TWETANA
SE (5] D 1L HA P 03 28 3 1fi R R P 1T U W RIK O 1
DIFHIR O AR TR TP 1 AR ENZOITHL
ENTORMIEEIEL, BT ORIGERE MK <
BollzHEEINS. &L T AEMENESME
ZEEL, B EEICET D A AR I
SNTNW3, ®

E MR, WMERRER S S WIETYIL T g >
R EDOMBERAZER NS Z EITE o T, HkAEMSE
WD BA Z2REIELHAADHEINTNS 19 2
T, 7z b > ORREMHICERL, MWik#EF %
FAW 2 BIEIEAIC K D BA OBEITDWTHRA L
2. T bA 2OV 3 Al NS I RE A
5 OIEEETINIZBE U Tld Chakrabarti!? @ #ii5
L, #sidsy McBFsIxILyans
D7 = A > BA [E /KRR A OV I 1 R
HEOBBNEREL TNWBA, Z0D BA OWEIC
B9 DRI DN TIIMET L Thiswny, 7= b
COMIRMREZTDHMADIIV Y a &1 X
$H L7 & ED AUC % Table 4 12777, 19 ##l %
B5 L7545 (Table2) EFRERIC, =TIV ar
BN THR YA XZ2/NEL<T5EWRINEML
Z. WBMARICE ST, mEmiHiREICET SR
(Thmax) DR LU 7Z DKL TF O EMEN L <20 H
LEBENDWAETENE L, & Ok RIIGEALAND 7

Table 4. Pharmacokinetic Parameters and Analyses of Plas-
ma Concentrations of Phenytoin Following Oral Adminis-
tration of 50 mg kg—! Phenytoin as an Emulsion

Phenytoin
Parameter
Powder Fine powder
Cuax (ug/mD@ 4.46+1.01 7.70+0.57

Trax (W) 3 6
AUC (ug+h/ml)® 44.08+2.79 86.29+2.51
Statistical significance? p<0.001

a) Average plasma concentration peak. b) Time of the average plasma
concentration peak. ¢) Area under the plasma concentration-time curve to
24 h calculated by the trapezoidal rule. d) Determined by AUC Student’s
t-test. Each value represents the mean+S.D. of 4 dogs.

T2 b OBITRIREIEIEL 12720 EF 2 5N 5.

HHEHRE IR ORI KR ES FETH I &N
HH5NTWD, Figure 2137 == M1 > ORREHF &
I a OFHMEME BAD/NT A =4
(AUC, HEMAREE (Cha)s Tman  TNGHE E 5
(ka)) & DRIFRZRT. 1 BHHEREHINE<S /%5 &,
AUC & Chpax MEMU, Thax FEEL, kald/hE
<oz, ZUtAT7IVE NN < DY
BWTHHEBROIERNHESINTNS., Liedi>o
T, 7= 2D XS Bk EEEY Tl LS
TR DB IEIC K2 EY DISREEZHRIE S Z
N, MNBEICKRESFETLHHDOLEEASGNS.
RIZT, 72 b 2 OIMERREF O KIE T
IRMEF VLA VBEDOEEIIDNWTRL =DM Fig.
3THA.IMEAF LA VBED AUCIT 12.7h -
ug/ml & 18.97 h « ug/ml T, 6 BRI O ENEEE
133% & 45% Thoiz. T LA BRIIBE OEEE
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Fig. 2. Relationship between Bioavailability Parameters and Extent of Gastric Emptying in 2 h after Oral Administration in Rats
0:0.1% MC, : 0.5% MC, A: 1% MC, l: 1% PS-80, @: sesame oil, A: emulsion. Each point represents the mean=+S. E. of four rats.
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Fig. 3. Representative Plasma Concentrations of Phenytoin
after Oral Administration of 25 mg/kg Phenytoin as Oily
Suspensions in Rats

@: sesame oil, O: oleic acid. Each point represents the mean=+S. E. of
four rats.
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Fig. 4. Effect of Bile Duct Ligation on the Gastrointestinal
Absorption after Oral Administration of 25mg/kg
Phenytoin as a 0.1% MC Suspension in Rats

A: control rats, O: sham-operated rats, @: bile duct-ligated rats. Each
point represents the mean=+S. E. of four rats.

5. LML, 7= b 2 OWEERII &IF 9 HH
MEDOZEBIZODNWTIRIF E A EREIN TR N,
Figure 4 3B E 2Ly MZTJ 22 b1 2D
0.1%MC (AF =)L)l —R) BR¥EIRZ R
HUEEomp Bz RT. 2 KH 5B S )
BEOIT, HEZEEETHI LTI TBANKT
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Lz, £27 2R 2D 0.1%MC BiEIRICY ™
O3 )V Na Z2iRNd5E, 72 b1 > DR
XML 72,2 —I, HEKEEEY AT
B CIAMEENMEEIND Z LX< NTH
0,2 HHEIZHELEICRTSZ 7 2= M > OBEMR
WEZEELT, JIZM>OBAZERLEZE
EZoNb.

1980 FERIZHBNWTIE, 7= b1 HENIR T
HA ZDO/NEW (47.1um) HDE, KW (190
um) b @ﬁfﬁﬁﬂéhf Wiz, NSV TDT7 =
r AR D BAITEEE TIIEE S NS0, [El
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LnL, KEWKITFOT7 = b1 2HARD BA X
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2. ATz LBEEONAFTTRAZEY T 4HD
[CNAFTTRAZEY T 4 CRIFTER

AT o LRSS - HRAE L RS EN
TWa, A7 F LARBIZKICHREE (41 ug/ml) @
=0IZ, ST BANRRBRLIENEZASNS.
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Fig. 5. Mean Plasma Concentrations of Phenytoin after Oral
Administration of 5 mg/kg of Free Acid Phenytoin Powder
with a Large Particle Size to Four Subjects

Treatment 1 (fasting), [J: treatment 2 (with a low-fat meal), A: treat-
ment 3 (with a high fat-meal), O: Each point represents the mean=+S. E. of
the data from four subjects.

DWT, AHEBRETT> 4R % Fig. 6 IT/R7.2
BT TRE< B A ->2DT, BHOR
WA EEND A, RHENE-EEE MR
B 5%#17>7 (Table 5). E #H|D AUC & Couny 13
A, D #ENZ LT A o 7=, Finholt® |34 7't )l
Fln & M DVE R IR D K D 7RG MR FE )3 BE
HELTW3ERXRTWS, 1.EIF AT IR
BIRT 5. 2B EYOMEBOPIIREAT 5.
3.EYDOM AN T B, 4. FEW ORI T DNVE R
5.
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Fig. 6. Dissolution Profiles of Mefenamic Acid Capsules Us-
ing the Paddle Method with a Sinker
Dissolution medium: 3000 ml of pH 7.4 phosphate buffer (0.05m).
Product A: 0, B: A, C: @,D: A, E: O, and the suspension: l. Each point
represents the mean=+S. D. of three determinations.

Table 5. Analyses of Variance for 4 Treatments

Mean?
Parameter F-ratio
Suspension A D E

AUCo, 9.88 8.50 8.04 2.72 19.53*

(ug+h/ml)
Cax (ug/ml) 3.32 2.92 3.30 0.77 20.24%*
Thax (h) 1.42 2.83 2.33 3.83 7.88%*

a) Underlined values are not significantly different from each other ac-
cording to Scheffé’s test (p<<0.05).
*=significant at 0.01 level.
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BFTE MIHRELUEMEE, AUCIE2.72/105 9.36
(ug * h/ml) ~NEHEML, ARFEFRZEED BA I
EEL, WHERBIEFICES B> BATEILD
E ®K O RRIERFEIIZE N 72V O A 8] &FIXH
C144rTho7=. L7zn>T, EHEFD BA MK
FLEOWRELD3 & 40BRIGERTSEEZS
Na. Ihbt, HTRIVENEDOHEESCHNE
WS DEYORHEES BAICKESEETLIO
THEETLILENDS.

HEY O WL E RN BEON A O EE %
FHZENMLENTWS, #EEO=_ o752~
1>DOBARERFEOZEZZTSEMESNTNDS
75,30 X7 2 F ARBIZOWTIZERED 2V, T I T,
BA OIEHITENE HFAANBRICE>TEDLDIZ
HETLONEMH L7 (Table 6). 3 E HE %= &
BIZIRHAT 5 &, HBRFIZHEN, Chy & AUC 1EfE
DLEHmL, £hs Offid A ®AIOfEIZ E THE
Bl Fh T 3EMKLEZ ZOHEBIEZEYO
BEICK D WHLE OEEINEFRE /R0, EYOW{L
B D VAR E DMEHE X 1, 39 AR S /=
rHEEZLNS. LhL, A®-AITIIMELEET
DIRREEDN BIF/R /2012, BYIE T TH R mE
BIIEEEZ TRl RIZ, ATxFLBHT

TILEI O KT /K DBREDZEIZDWNWTR
L7=D73, Table 7 TdHh 5.3 HRKEIZ/K 50 ml, 200
ml (1, 2) A7 2 F LB TV ERALTHH
U AUC i Z /R 97, 7K 500ml(3) IZHEET S &
AUC 3K 50% P/ U7z, #u & iRelf NI BB EURE
IZAKSOMI TAT7 2+ LEHT IV ERAL THIHE
LD AUC &ZRLz. Z2EOKERATSE, HiHk
MEENELS D, EEHELENIIB TS 7 )L
NE D EES, A7 - ABOEHNEL I
D, TOMRPERNIMEFT2EELENS. HLUK
S 724k BN propoxyphene THE SN TS, 3 L
mL, —MICiZZ < OEYIBIT 2KOREE D
2T % EEYDWINNEEZZTIRNND 5 WX
BATHERESINTNS. D Lo T, EBAE
I2& % BA OFEEZMEFNT 5I121E, AWZHF DO
B, EIE TR ORRIER EHEET Db
ENHLIHDEEZS.

3. RLEYRT4LLTA-T 4 T8EDNAF
TRAZEYT 4 ODEEFEZDOERBEN

SP 13 ¥ /KiEME T, SP @ BA XA TEHT S
ZERAETIERWME SN TNB I, 30 DNETIZH
ENEL, FLWENZRINTWRWN, BB
7% SP ® BA K 40% L5 SN T3, 3 SP

Table 6. Pharmacokinetic Parameters of Mefenamic Acid Given as a Single Oral Dose to Fasting and Nonfasting Four Healthy

Volunteers
Treatment®
Parameter
Product E fasting Product E nonfasting Product A fasting Product A nonfasting
Chnax, tg/ml 0.74+0.16 1.96+0.79 3.34+0.61 3.65+1.11
AUCy_.co, ug-h/ml 3.15+0.62 8.56+1.73 9.20+1.71 9.56+1.32
Thaxs D 4.25+1.30 3.75£1.30 2.50£0.50 2.25+0.43

a) The figures indicate means+S.D.

Table 7. Bioavailability of Mefenamic Acid Following Oral Administration of a Single Dose

Treatments?®
Parameter
10 20 3d) 40
Cnax, Hg/ml 3.62+0.98 2.74+1.08 1.26+0.29 3.83+1.13
tmaxs N 2.50+0.50 1.38+0.65 2.50+1.50 2.254+0.43
AUCq00, ug-h/ml 9.95+2.46 8.55+2.15 4.401+0.85 9.69+1.07
MRT, h 3.50%+0.33 2.73+0.21 3.27+0.84 3.18+0.47

a) The figures indicate means+SD of four subjects. ) Treatment 1: one 250-mg mefenamic acid capsule ad-
ministered with 50 ml of water to a fasting subject. ¢) Treatment 2: one 250-mg mefenamic acid capsule ad-
ministered with 200 ml of water to a fasting subject. d) Treatment 3: one 250-mg mefenamic acid capsule ad-
ministered with 500 ml of water to a fasting subject. e) Treatment 4: one 250-mg mefenamic acid capsule ad-
ministered with 50 ml) of water following ingestion of a standard meal.
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FXNIARICK > THEVEN R, § - + 885 MEtL7=E 25, FEEEZRWTEBZREL ZHER
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mg) DERFICHNSEN, TORKIZBBITIERS FEDN S 3 2 WIFELGE TRIGER L TWa, AR
NTWBHZENEN, LEN>T, SPHEFITHEY BrofEE (Fig. 7) Z2H &1, SP-ABA #& (A §8),
BEEITOHE, T O BA O/ E IR pH JFKET, BHOEW D fEEFEHDEWF §E
ERIFTZEMEZSNDDT, SPHE D BA IZ ZEN 4 NDREBERACDNWTHIE FIZBIT5 BA
BAE I EK &2 R AT L 7z, % i~ 7=. Figure 8 ¥t MZHEA| (SP 100 mg) %

3-1. RJLE FEED BA (CHEYTIREIER L
SEMER  SPRIIFEICHHVEREZALTHD

DT, SP il AN @ EAME D D WITHFED 7 —Cm—?hcm~uhcm-mbf
ANVALT—T A 2 TNEINTNWS, T4)bAd— | A
T 27 FNG I 5 D R DR DN W D i \CH/ Pl{
HICEN, TEAMET, LMABEMTH S0 TR ]
RSN TWS, Figure 7 1% SP (100 mg) % CH, n
EHETHTHOTR I AN ALTI—T 1 2T ENSD
SP OIEHIZEN 2 /RT3 pH4 LU T TIIAEMMEIZR R: —H
S| S e YR M — CIHi
HTohHsd. pHS5 & 6.5 TIIEENEZEZRT A, B, C or -c-cm—N< "
D —F 1 > MEHIEHEED AEA  (poly- g CHs
vinylacetal diethylaminoacetate) (Chart 1) T®H 5
TENHBALZ, RICEEZBRELEZZENSOD n = 405
SP OEHITDWT, pHS KU pH 6.5 DiRERIE T Chart 1. Structure of AEA
pPH 1.2 pPH 5.0
,8 100 | | 100
> G
—~t
a
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ﬂ
Lo}
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Fig. 7. Dissolution Profiles of 100 mg Sulpiride Film-Coated Tablets in Solutions of Various pH
O: product A, O: product B, @: product C, l: product D, @: product E, A: product F, A: product G. Each point represents the mean of three determina-
tions.
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BHHZOWIPINT A—FZ/RT. b M SP &&E
HBHBNIROFG L THIFEAERWMINRZNDT,

43 R L CORPHEME (Dug) KD BA Z&HMH
L7z. SP®BA X3 HAIMTEL < HIZLEZEZR
L7z (Table 8). FEHAERA| (#H) @ Dug % 100
% &9 %<&, SP-AEA $&, D KU F D BA 13
38.4,91.2 U 349% THho/-. Fig& AfED BA
1E DEEICHARTHERIKLS, Wik SP D BA 1L
BHMTEH L=, DiEL FEED BA & in vitro ®
S HEHE OMNICIE R WAHBEBIfR 2 /R L 7z. SP-AEA
$ED BA 13D BANT L N T K E 72 iR RE B A8
5Nz ZORKZEFMICHEEFT 272012, SP-
AEA & Z DRz RE L 7= FEED BA % L
U7 (Fig. 9). 770 AFIXT 47 A)INT A—
ZIZBT B ERMZE T ABA KIEZRET S 2 &

X
8
g
g
8
g
2
]
§ J
S0

Time (h)

Fig. 8. Mean Urinary Excretion Rate Profiles of Sulpiride af-
ter Oral Administration of 100 mg Sulpiride Film-Coated
Tablets or a Solution (Equal to 100 mg of Sulpiride) to Four
Subjects

O: Product A, B: Product D, A: Product F, O: Solution. Each point
represents the mean=+S. E. of the data from four subjects.

Table 8. Pharmacokinetic Parameters of Sulpiride of Film

WX DERITHEL L 2 (Fig. 10). SP-AEA $£D
BA 2EARMIZAE L7 DI FE & LT ABA FIEORE
fREEICERR L TV, RITAEA O 7 A )L LFI KL
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Fig. 9. Effect of Film Coating on Individual Variation of Uri-
nary Excretion Rate of Sulpiride after Oral Administration
of AEA Film-Coated Tablet to Four Subjects

O: Film-coated tablet, @: Uncoated tablet.

-Coated Tablets and Results of ANOVA and Multiple Range Tests

Solution? Tablet
Parameter ANOVA results
S D F A
Duy? (mg) 48.20+2.13 44.45 +4.859 16.84 £2.62 18.49+17.09 p<0.01
Upa® (mg/h) 4.71£0.40 4.43+0.67 1.59+0.29 1.70£1.76 p<0.05
tmax® () 3.50+£0.71 4.88+0.88 5.88+1.29 14.00+9.60 NS/
MRT® (h) 10.64 +0.40 11.78+0.86 14.01+1.13 20.44+7.31 »<0.05

The figures indicate means +S.D. of four subjects. ) A commercially available injection solution containing 25 mg of sulpiride/ml was employed as a refer-
ence product. b) Cumulative urinary excretion of sulpiride over 48 h. ¢) Underlined treatments are not significantly different from each other (p<0.05) (Tukey’s
test). d) The peak excretion rate. e) The time to reach the peak excretion rate. f) Not significant at the 0.05 level. g) Mean residence time.
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3-22. ZJLEY K AEA §8®D BA (CRETHAE DIRFNRZ RS B72012, HEYz 2Ll LE
MOE b~ OE N pH 130EkE (B BRIAE H%Té LMW, SP-AEA fEicBWVWTH, H

) W@ Ik > TRELSEEEZT, *
DpHIZS—6FMIEETERTDZZENGAENTN

50 ~
40

30

20

Duss, mg

10 4

o 8-
r T gl r 1T 1
Film-coated Uncoated Film-coated Uncoated

18.52(17.04) 41.21(6.45) 1.68(1.75) 4.42(1.29)

30 30

20 -

Trmex, h

MRT, h

10

Uncoated !
12.00(2.01)

rFiln-coated‘ f
21.54(8_24)

T¥ilm-coatea' ' Uncoated '
15.50(11.09) 4.88(0.41)

Fig. 10. Individual Points and Mean (S.D.) Value of Phar-
macokinetic Parameters of Sulpiride for Four Subjects after
Oral Administration of Film-Coated and Uncoated Tablets
of Product A (AEA Film-Coated Tablet)

QO: subject T. H., A: subject D. S., [0: subject M. K., @: subject N. M.

Table 9. Individual Values of the Mean Dissolution Time of
Film Coating (MDTg,,) and Duyg for Four Subjects

Subject

Parameter

D.S. T.H. N.M. M.K.

14.96
5.06

3.24
22.43

1.46
44.77

MDTg, h
Duy”, mg

18.50
1.71

@) MD T = MR Taincoatea-MR Tuncoateds Where MR T coatea i the mean
residence time up to 48 h after oral administration of film-coated tablet of
product A (AEA film-coated tablet), MRT coaea iS the mean residence
time up to 48 h after oral administration of uncoated tablet of product A
(AEA film-coated tablet). ) Cumulative urinary excretion of sulpiride
over 48 h.

|7 By

WK pH 1T 8% T I HIEE AL 0 E X% 2 > Hy-
SREREETIR (Hy ZAEREDUAD 403 N Bk e
KO EF—T R EEHATLIZENEZS
ns.
QERBEKFZT N TLDZNVEIAF VOO
Tk E Table 10 |3 N#K pH 23 1EH & % »
RV ERB I NZHEE M. K. KU'N. M. 128
7%, SP-AEA §£® BA IZ KX T EHREET MU T L
W AF D O BEEE T THRET LR T
HDH. D ERBFTFRN)TLALRITOAF D > OHEA
I3 SP-AEA §£ D BA 2L FSH2EKD 1 DTH
DT ENo T, ZHUIPEFREMIC R D #EBRE DOE
Nk pH 28 B 7T 572912, AEA KO AR E
<720, EXDRREITNC SP DIRHE N AT LT
Sz EEZ 5N 5. SP-AEA §E & F NI pH %
FREIEDZIAFIOCHINVETERET N TLD
OFRISET S RETH 5.
QFIBE O D 5 WIZEEMEREIKIZ X S
BN pH & W ERB I N2 #BE T. H. KU
D.S. IZDWT, #ifF T SP-AEA $£& 0.5% it
g d 2 WISERERRE K Z 3% & SP @ BA Y |
A U7 (Table 11). BN pH #{X T & 2 EY)
Bl ZATHERRY EF—TAD, HHI0VWEFAL DD
12— A (BEFZIRATH5EG, Kofkboicy
—ZENMFHINDZEND BH0Y) % SP-
AEA e EPFT 5 &, AEA RIEDEMEZ(EHEL,
Z D#5E % SP-AEA $ D BA Z N85 EE 25
N5, SP-AEA g &AL > PV a— R, Wi#ER
E O [FFRFAR AT L IE & 2 WIXBEBEAED B MZ
L T 5,

280

E’\/ =

Table 10. Effect of Sodium Bicarbonate and Cimetidine on Pharmacokinetic Parameters of Sulpiride after Oral Administration of an

AEFEA Film-Coated Tablet in High Bioavailability Subjects

During cimetidine dosing

Control With 1 g of sodium bicarbonate 200 me three times a day
Subject
Duyg? Upax? tmax® MRT4s? Duyg Unnax tmax MRT45 Duys Unnax tmax MRTy.4s
(mg) (mg/h) (h) (h) (mg) (mg/h) (h) (h) (mg) (mg/h) (h) (h)
M.K. 38.11 4.29 2.50 12.45 31.82 2.59 3.50 12.76 1.24 0.06 4.50 20.23
N.M. 24.11 2.41 5.50 14.92 6.18 0.25 17.00 22.77 5.44 0.25 26.50 24.82

a) Cumulative urinary excretion of sulpiride over 48 h. b) The peak excretion rate. ¢) The time to reach the peak excretion rate. d) Mean residence time up to

48 h after oral administration.
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Table 11. Effects of Natural Orange Juice and Diluted Hydrochloric Acid on Pharmacokinetic Parameters of Sulpiride after Oral Ad-
ministration of an AEA Film-Coated Tablet in Low Bioavailability Subjects

Control Orange juice Diluted hydrochloric acid
SUbjeCt DU48a) Umaxb) tmaxc) Du48a) Umaxb) tmaxc) DU48“) Umaxb) tmaxc)
(mg) (mg/h) (h) (mg) (mg/h) (h) (mg) (mg/h) (h)
T.H. 4.82 0.17 23.50 27.87 2.83 3.50 36.34 5.11 5.50
D.S. 1.45 0.07 6.50 19.62 2.11 5.50 16.51 2.03 5.50

a) Cumulative urinary excretion of sulpiride over 48 h. b) The peak excretion rate. ¢) The time to reach the peak excretion rate.

Table 12. Effect of Food Intake on Pharmacokinetic
Parameters of Sulpiride after Oral Administration as a
Water Soluble Film-Coated Tablet (100 mg/Tablet) in
Healthy Subjects

Treatment®

Parameter ANOVA
Fasting Nonfasting result
Dug?, mg 36.49+2.84  27.00+4.31 NS©
Unax®, mg/h 4.04+0.72 2.994+0.97 p<0.05
tmax®, h 4.17+0.47 3.83+£0.94 NS
MRTy4”, h 11.37£1.09  12.29+2.28 NS

a) The figures indicate means+S.D. of three subjects. ») Cumulative
urinary excretion of sulpiride over 48 h. ¢) Not significant at 0.05 level. d)
The peak excretion rate. e) The time to reach the peak excretion rate. f)
Mean residence time up to 48 h after oral administration.

3-3. ZLEY KD BA CRIETAZFOXE
— iz, EELEHOAETIERRA ORI
<, ZIEY REOHZED BICBRIHERIN TN
DHEENLN. HAO BAICKITTEREFOME -4
ﬂ%l@ﬁﬁb%ﬁthni#% TR,
DBAICKITTEFOXEZMA M TR AH
[, BEIIC T 2R A I L 7z,
OAREEDOFE  Table 2 ZHHEsTTI—F
4> LEDEDOBAICKIFIEREDOEEZ R
T 2R, BEOEBRICK > T Dug M
Unax (BERPHEMGERE) OEIZHDL, BFEDE
BUZ & > T D §ED BA AT B @EMICER S 7.
D $£1d BA 23 < D DEERFZA B O i © D 7x WK
ThHoH, BREOERICL > T BA MRS L BB

LB N TIAH U7z SP 437 O WK R 2 1~
OBITHBYOEEICE > THEINZZD EE X
55,

KICHEHM &> T Ta—5+ > 27 L= SP-AEA
SEOBAICKIZTTAEEOEEZF /= (Table
13). 49 ff1 2 FIZ BT % SP-AEA §& D BA 13 fE AR
EENELWZDIZ, RN EIEEE T OMmER T

Table 13. Effect of Food Intake on Pharmacokinetic
Parameters of Sulpiride after Oral Administration of an
AEA Film-Coated Tablet in Four Subjects

Parameter Subject Treatment ANOVA
Fasting Nonfasting  'eSUlt
Duys?, mg T. H. 4.98 22.54
D.S. 2.72 16.54
M.K. 33.52 17.92
N.M. 8.47 26.32
Mean 12.42 20.83 NS»
S.D.9 12.35 2.87
Upax®, mg/h T.H. 0.32 2.39
D.S. 0.15 1.39
M.K. 4.50 2.66
N.M. 0.61 3.27
Mean 1.40 2.66 NS
S.D. 1.80 0.78
tmax?, T.H. 10.50 1.50
D.S. 26.50 3.50
M.K. 1.50 2.50
N.M. 4.50 1.50
Mean 10.75 2.25 NS
S.D. 9.65 0.83
MRTos”, h  T.H.  29.09 12.96
D.S. 29.66 12.66
M.K. 8.56 11.29
N.M. 14.96 10.21
Mean 20.57 11.29 NS
S.D. 9.10 1.56

a) Cumulative urinary excretion of sulpiride over 48 h. b) Not significant
at 0.05 level. ¢) Standard deviation. d) The peak excretion rate. e¢) The time
to reach the peak excretion rate. ) Mean residence time up to 48 h after oral
administration.

ODHEBEEMFONRMN =, BN pH &0 D
HNIREE ER®BIN/ZT.H, D. S. KON, M.
IZB1F 5 Dug DIEIZBHEOEBRIZ L 5T 3—6 {55
<720, BA oMM ED LN, —F, #BFT
BA W&o - #iB#E M. K. (BN pH 2V IE#,
XiENWEEZS5NS) T, BFOBIUCELST



No. 7

487

BA A L7z, — kI, BNEKDO pHIZAFOD
BRICE> THEBIC LR L, TOKREMEHRICES T
WAIZITCDOREIZE TR S, R%BOENEIK pH
DENE R Tid 46, KNk FTIE2—4 £/=8%
D+ 48BN EYD pH 13 5.7—7.4 TH 5 Lk
ENTWND. 4 FNHK pH D m W #5R#E O SP-AEA
$ED BAWEBEOHBRIICE > THEML DI, BF
DU & U IHE N O LR B N AL
L (TR, TNITE-> TRIEOBMIEES
NizZ &, £REWEERDITHEIC K D LR E
(BEE) g h, T OREHEERAD SP O
RN ER LD EEZS5ND. —FHENIK pH
DENHERHE TEFOEEIZE > T SP-AEA §D
BA A L=l EE s FTaI—T 027 L
7= D $EDGE & R &Y D3 5 T D PIROR,
RHENOBITZEEEL D EEZOGNS. LiLD
K DITSP D BA WEFITK > THAIM THIKT
5 Z ETHERFENKERTH 5.

KIZ, BHBEOLBRWEFZHWT, SP ® BA
CKIFTEYMEDOREEZME L (Table 14). %
BICHEALZBRIEYR LEZ —EICL TaEYE
DAHEMPBLIZ3BEORELZH W, 3EEOA
FEONFRIZTEME DD/ light meal (standard
meal & D 0.25 £5), H#E O standard meal Jx (8
heavy meal (standard meal &M 1.5 %) & L /=,

BEYOEIEDEIMIZIES T Dug OfEIEHEA L
7= (Fig. 11). AHBE O WIKAITIX, SP I
LB BT BILECEE N E 2 5 /NG DB T3
PNTH2H, BEYOBEGE O N AL TR
KMHAND SP i FOBITNEMICXOEEIN, *
DREFHFN DO BAWREA LzbDEEZLGND, —

77 SP-AEA §ED BA NEFITKXDEML DI,
BHFEIZKD AEA KR OWIEN NI B e L 7z
O ThHHEEZLNS.

HEYO BA I KT T BEOFEIIITHM TR
LHMENRIN TS, D HERITTON TV HIER
BRI —E Tlaho 72720, BYRD O
BEWMHELTBA O ZTo 2D EEZEA LN
%, Ln->T, EHIBREORWIEKA S BY Ok
E—FIclL, BYEOHEHBL-REEFHT
DWRAIER, EBRREMERICL, EYoD BA ITH
TLRVEOXEZWMFNTSIAMBHETDHS.
QI AF D UPHRIC &K 2 HEHAIREE DB BB BEIC
BI2EEDOE BN pH 2V E W LR E N
7=#Br¥E (TH, DS) I2BW\WT, BFEDERIL SP-
AEA §£0D BA 2L 7= (Table 13). 4 [alF N

0 r
T y = -8.385x + 33.004
o (r = 0.7803, p ¢ 0.05)
&
© 30}
<t
3
Qo
20 -

{ | i 1

o

0.25 1 1.5

Ratio of meal size

Fig. 11. Correlation of Duys and Meal Size in Subjects

The relative meal size ratios of fasting, light and heavy meals were 0,
0.25 and 1.5, respectively, when the size of the standard meal was designated
as 1.0. Each point represents the mean+S. D. of the data from three sub-
jects.

Table 14. Effect of Meal Size on Pharmacokinetic Parameters of Sulpiride after Oral Administration as a

Solution? in Healthy Subjects

Treatment?
Parameter ANOVA results
Fasting Light meal Medium meal Heavy meal
Duy®, mg 35.53+0.98 27.89+3.82 25.09£2.469 20.61+4.01 p<0.05
Upa®, mg/h 3.534+0.98 2.25+0.23 2.51+0.16 2.17+0.43 NS/
tmax® s h 4.83+0.94 3.84+0.94 3.50+0.00 2.83+0.47 NS
MRT”, h 11.57+0.21 13.10+1.36 12.594+1.28 12.494+0.98 NS

a) A commercially available injection solution containing 25 mg of sulpiride/ml was employed as a solution form. b) The figures in-
dicate means £S.D. of three subjects. ¢) Cumulative urinary excretion of sulpiride over 48 h. d) Underlined values are not significantly
different from each other (p<{0.05) (Tukey’s test). e) The peak excretion rate. /) Not significant at 0.05 level. g) The time to reach

the peak excretion rate. #) Mean residence time.
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/}‘{“aéébs;tﬂﬂf FEfE DB FIZTHB TS, SP-AEA
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Fig. 12.
Four Subjects Receiving Three Doses of 200 mg of Cimetidine

Time (h)

Effect of Food Intake on Urinary Excretion Rate of Sulpiride after Oral Administration of an AEA Film-Coated Tablet in

[: Fasting, M: Nonfasting. Each point represents the mean+S. E. of four subjects.
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FIZDNTHMEL 7z, 4849
®owUFAﬂAﬁ®@mLFK&
ARG T 5o A BRI D2
1) SP-AEA O Cast Film O A f#E; I &IE 3 (L
BENRIKRDOEZE  SP-AEA §& O IR O 1A iR & 2
WCKIFTHEENRR OB ERBET 272012, #
EDET)ILE LT AEA @ cast film 2L, 0D
BRIERIC TS pH, 1 & 258, KiE DR EIC
DWTHF L7 (Table 15). - F 2583 0.08 T
i& pHS LA _E Tl cast film DA IEH ITEMN
o7z UL, 1 EEZED TN &, EFRE
FIAERES Nz, Invivo DERICHEHL = BW%

BIHDAT A EEITH 0.33 BFELENSRKRD )
THo7. pHSIZBWT, 14 i8%E 0.3 TR
RERII N E TR D, A F 2V 5EZ 05127 5 &M
BIRERIIZE < 2oz, Z1Ud AEA O BT OfE
BEEHMESOMNT % 2 DOERNEILF MUY
LOWEIKET DD EEZOND. MOFER
4y 7 (HPC, HPMC) O cast film Oz fift 5 113 1
FUMEOREEZTIRN oM. EAMEEEE L
O 2 Y 5 SAMRFRITE R T 5 M & R
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@ZIE U K AEA $E DR H

X9 AR EEL

CRIETA A il

EOEE SP-AEA 4/ 5 @ SP ORI MIF T
A FHBEOREEZRFNL - (Fig. 13). HMAIRK

O Fg\ paddle {EI2 B W T, pH 1.2 TiX AEA
BRI IR RS S DT, SP OAHIHE L <

pH5M£TiAEA%%i%M@&@D,SP@%
HUH IR B o 72 (A). RITHEAR B SE
OBV AENRBRIZICB W TIE pH 5—5.8 12BNV T
HSP OIEHHEN EFL, pH6.5IZHBWTH 90
PRI SP NEH LR 72 (C). pH5S—5.8IcB W

T, SP ORMEEIZA A > HE 03 THRATH
7= (B). EFEDOFEEMNS SP OBEHHEEIC KT E
RERIZRBRIKDO pH Th 50, HMIKMIE2 R
pPH 5—5.8 IZBWTIE, A A > 58 M TN AR I
HEHOEMS SP OEHEEZ LRI E 5 EEMRE
WTHDZENHBALE, P AFOEHHALEE
BRI/ REED B E BEICB W T (Fig. 12), BFEOD
fBHUZ SP-AEA §£ D BA 2N ¥ 720, TOK
KD 1 DIZBEBRMFICK D1 4 U mEOEM (K
u=0.3) 7 SP-AEA §EM 5 O SP O #E % L7
SHEZEITKD I ENHS N>, AEA-SP
SEERHWTITo 2 LR DR & AEA O cast film O
R EIEFICEL —B L1
@ANE Y K AEA SEDHIEDVEMICBIX 1 A+ >
WEOEE  EE ORI 5 SP-AEA §i & i #
L, &IN5 D SP O HE A N FERIN AN DIE
WOREEE I KT TA A mEOREERFL /=
(Fig. 14). pHS, u=0.05 I35\ T, SP-AEA §n
5@ SP OAEHEEILEL, BEOBIN &SRR
AL, LinL, A1 F2lEZE03I129%&,
SP-AEA §E/)» 5 O VA HHEIZ#HEIC EA L7z, pH
=5, u=0.05 IZB W\ T, SP-AEA #EFIN\DIEHKD
REHEE IR O NGERTIZE S, 14 > lEzE
29 % EIEDOEWERIN N DIER DIREEE S

ER U7 1 RE% OB O IR A8 2 BEM S TR T
% &, u=0.05 FRICE L IR T, 4=0.3
VAIRIZIZ U 72 B D R A0 A U 7z

pH5—58 IRIRIZBNT, 1A 5REE 0.0515
0.3 A\H4Nd % &, SP-AEA §E/ 5 D SP O H#
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FEAIN N DR DIZBEEN LR LD EEZEZS

Table 15. Effect of Ionic Strength and Sucrose Concentration on Dissolution Times of AEA Cast Film

Dissolution time (min)

pH Ionic strength () Sucrose concentration (%)
0.03-0.08 0.1 0.3 0.5 0 10 30

1.2 5.2+1.1 4.7+1.6 5.5+2.6 16.3+4.5 5.2+1.1 4.3+0.8 4.8+1.1

4.0 6.9+0.3 4.8+0.3 3.1+0.1 20.3£2.5 6.9+0.3 4.7£0.5 16.2+3.9

5.0 151.2+£7.0 35.6t2.3 23.1+0.4 240< 151.2+£7.0 240< 240<

5.8 240< 240< 124.9+13.5 240< — — —

6.5 240< 240< 240< 240< 240< 240< 240<

The dimensions of AEA cast film were 1.5 cm by 1.5 cm with thickness of 70.6 um. —: not tested.

Each value represents the mean+S.D. of three determinations.
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Fig. 13.

Effect of pH, Ionic Strength and Mechanical Destructive Force on Dissolution Profiles of Sulpiride from AEA Film-Coated

Tablet Using the Paddle Method and the Disintegration Test Method with Solutions of Various pH
Dissolution medium pH: X: 1.2, +:5.0, O: 5.8, A: 6.5. Ionic strength (u): A: 0.05, @: 0.1, l: 0.3, (0: 0.5. Coating weight of AEA: 3.12 mg/tab. Each

point represents the mean+S. D. of three determinations.
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Fig. 14. Effect of Ionic Strength on Dissolution Profiles of
Sulpiride from AEA Film-Coated Tablets with Various Film
Coating Thickness Using the Paddle Method with pH 5.0
Buffer Solution

Film coating thickness of AEA film-coated tablet (um): HM: 17.9, O:

31.3, O: 53.0, A: 82.5. Ionic strength (u) : ——: 0.05, - - -: 0.3. Each point

represents the mean of three determinations.
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Fig. 15. Effect of Ionic Strength on pH Titration Curves of
AEA Aqueous Suspension at 25°C and 37°C
Temperature: 25°C: closed symbols, 37°C: open symbols. Ionic strength
of suspension medium (u): O: 0, A: 0.3. AEA concentration: 0.1 g/100 ml
Solubility pattern of AEA: ——: soluble, - - -: insoluble.

DI THEFICHREINDDT, HYaEo B HhIZ
B 7R B & AR O R OBIEME I DWW THIC
FEELTBBEND D, bR icmn-o
TWa4H, BEOAEBMNIREIIZHEEEEICR
THO, EYoreWhEHMEOmEMNS 2N 5 ICH
THMRDGHEORENLEEN TS, RIS

TR ENTZERGORTE & G BR3P HR I
gLThEEAGNS.

BHEE (EFEALTITHEN) IS0

FHZITV, PHFEANDOBIMI DOV TIEEHEEICEX

SEEZNETETRD, AWERIZEMDOEH

TTiro 7.

BEE AMRORTICH D EMANICER#IL T
Wiz e W EERIR AR TSR R I 22, 5
AR D & Al ONT U 1 207 KA 38 A R S 2B
HREOEHESVITESHLHL EFXT.
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