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Formulation of Omeprazole Preparations using Omeprazole-
Ethylenediamine Complex
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The study was carried out to develop useful formulation for omeprazole(OMP) through OMP-ethy-
lendiamine complex(OMPED), and the pharmaceutical properties of formula were tested to find out the
difference in vivo behaviors of formulations between the free and complexed OMP. Oral and suppository
dosage forms were also formulated and the dissolution profiles and pharmacokinetic parameters were
measured to observe the difference in bioavailability between the free and complex form, and the co-
rrelation between dissolution rate and bioavailability was evaluated. The results are summarized as
follows; In the case of formulation for oral administration, the release of OMP from enteric OMPED
pellets was found satisfactory to the requirement standard and no decomposition of OMP in the pellets
was found in acidic solution. Therefore the enteric OMPED pellets are anticipated to be a stable for-
mulation. The release of OMP from OMPED tablet with chitosan as excipient and coated with cellulose
acetate phthalate was found to be significantly retarded. The results of bioavailability test for OMP and
OMPED tablets with lactose-excipient showed that the AUC value of OMP tablet was 116.89 pg + min/
ml, that of OMPED tablet was 161.10 pg - min/m/, respectively. The reason why was thought that OMP
decomposes more readily in body than OMPED, and the AUC of the tablet with chitosan-excipient and
coated with cellulose acetate phthalate was most enhanced. In the case of bioavailability for suppositories
with OMP, OMP-B -cyclodextrin complex and OMPED, the AUC of OMPED suppository was most in-
creased. From the above results, it is thought that the more stable and bioavailable oral or rectal dosage
forms could be developed by using the OMPED as a potential OMP complex.
Keywords —Omeprazole, Omeprazole-ethylenediamine complex, Enteric pellet, Chitosan, Rectal dosage
form

A 44 $ - HoXFA AFANBEAZA sulfi-
nyl benzimidazole FE A &) Az Aleko = 7
R AAV s gL v 2 F eHE
Z}Z(OMP)"*& 5-methoxy-2-(4-methoxy-3,5-di-
methyl-2-pyridinyl)methylsulfinyl-1H-benzimida-

TE wEo &8 Tolt o ARA=
roumaEe Be AT AR

19

zoled] TZE Zte FEZA 4T YA R
ZA8tE H'/K-ATPased] 7]%5°%9& 2¢3lod
AFAYAA H Y FEE A3AIPozA 9
Atel AL AAF, 302 AF o] 7HA
239 282 Agsted a3 FEo|H,



20 AF - wpu - B E - B4 -

HEUA, He 2%A, I72EA] Fo v]slo
T 2R A E A9 FHE 9 A}
LR RIS

BenzimidazoleA] ¢FEE-2 AT WA X9
H'/K"-ATPase€ ABAZOZA 94 FHE
A fatHciz A AAEY Afol Her

G2 ERT SHYF ARE Yepdg Y 5

gt 2 A7 Z2E Fro oA A ofy
a, HA XS] Az AGA PGP r AgL
“PElo] Zgo] vepdtt &, OMP7 A& u) s}
oA A w0 dojiiA FJE sulfenic acidol
2 g4ubgo] douka o]0l cyclizations of
sulfenamideE ¥4 k). ¢] cyclic sulfenamide”}
gAo] A% AsA = HY/K*-ATPase?] sul-
fhydryl7] 9} ¥F-8-3}od disulfenic complexE 3 A
3 o] EAV A4S A Hol, 3B
o] H*9] % & A3IAI71A "k 281 o] o
EES Ao w9 EQhAstn F5RSU v
A= o] 7] W&o dAJFFo g L3y
de W$ A2 B7o 3= FEEo|T.
welA, o5 FES NI JgE 2V
ARE FaGo] FEI E3IE = JEE oy
A A QA 9} A RS A7) AP ojof Fhr).
OMP= Ede A9 830314 &x &le] &
Aol Z =T AFLANME= w=A &3
HEZ, F53 2HE dASE YA o84S
FEA7171 A3 AV EFE Feete
methyicellulose T& Yol FES HFA|A o] &
AL AEHNE A3 Ete S qq Fe
A B0 e 284 AANE )
Tt AT Fostes Wyo] olg¥m gt
53], d@ds 53 A 9145798 2 533
A 87-97183.91€ OMPoll )& B JA A -
7] 42 A4 & A& 3k Wi o] A AjE o] gl
&, OMPE 771 &¢Z A} A ) (core)E
HEIL, o] FE FEA U Fo s AEAZ
F HEHoE FEA 9ES 4 OMP Z&A4
AAE Azse Wolth. 28y, o] Wy e
2 @A AEFTHE Aol stoz QA5 F
ol ¢ BJ/E ¥ ol FEyge B4 A
BEAel7] Wi F7) 4ZYsAd 9F F
&3 ato] &3 The Aol AX F71HA Aot

J. Kor. Pharm. Sci., Vol. 25, No. 1(1995)

oA F

YA E FA7} A2 vt wEr OMPE]
3=, A 2 Aol &&S MAAE 5 3
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Mixing * Kneading

Extrusion

Wet granulation

laboratory rotary
granulator(¢p 1 mm)

14~20 mesh

35~40T, over night

Dry granulation 14~-20 mesh
CF granulator(Pan speed
60~65 rpm)

Spheronization

Scheme I—Preparation method of core.

D-mannitol(200 mesh powder)
room temperature

room temperature

Table 1—Formula Sheet of OMPED Pellets Capsules

Quantity(mg) Quantity(g) in

Process Ingredients
per capsule 6000 capsules
OMPED 24 144
Sodium lauryl sulfate 05 3
Core D-mannitol 110 660
Avicel PH101” 4 24
HPC? 2 12
Liquid binder Purified water Q.. Q..
Spheronization D-mannitol 50 300
. HPMC® 10 60
Sub-coating .
Methylene chloride q.s. q.s.
HPMCP? 35 210
Myvacet® qs. gs.
Enteric-coating Cetanol q.s. Q.8
Acetone q.s. q.s.
Ethanol .. q.s.

"microcrystalline cellulose, *hydroxypropyl cellulose-L,
®hydroxypropyl methylcellulose, *hydroxypropylmethyl-
cellulose phthalate

mole)E 7}ste] OMPE SN AT. o4&
~35C A HEgo] 1/3%0] B WA 7t
AN FLEET T od 5omiE shahel

o o &

513 WATAN 2447 HANAN 47
A7e AT DAL A A2AA M

AMEuol OMPEDE ¢t}

ZHE OMPED pellet2 M=%t 7}

Core®| M|Z=— Table I# 22 AHwo 2 6,000
HA B 2AE AP, 1 FHL 7
E4A 9 HA AR AFA Y 24 M &5
NAAQ SLS7F AHE-E Aol = o) RAE A
A5} o gh-& o] 3t AA AeA o &3)3kaL 2+
Y 8%E<Q OMPEDE YW1 ¢ 308 Ax BA
AR o2 ZAFAQ hydroxypropyl cel-
lulose(HPC), &8 A & tl-TtIE, ¥31A4 Avicel

< FIF T o] EFE HA

EAblg Wi A83sle] 20 4 (91 mm)
o %Y 4% 2H ARV A2 AGSH F,
o] APES 14~205 42 & A= FF3 &
Azsla o]5 ] YA ol AL seedE
3tel CF 7oA gy ES ALg3te +
P33t & A2 M FHES Ax2FF) 05%
o]3l7} H&E x3t9 OMPED A& A=
&9 HScheme I).

W& FE -OMPED Zojet Z&wztel wt
< 7] 94 § 749 hydroxypropyl methyl
cellulose (HPMC) 10 mgS st Ao =ol1l
2% IRM) Y1 58 T3] A AJA oF 35T}
HEE v o8 o, JuA &3S FA8
WA 35+£5CE FAlo AZRIHA o] S
whEate] dAstn Eato] k5 E Fee
T 3BCR g ARI}AI, IS FA4ol
B3 Holv 35~40Co A 243 Az

A8 39 -YESFE 1 ZAR S 94 HP-
MCP 35mg, 744 Myvacet® 2 mg® Alehg 2
mg, °FHE 250m/ ¥ IEE 100miS §WE
3t o33 2ol HL A, WA &E &
33t of 7] Myvacet & HPMCPE £3l3tH
AENG 2AEH T 28 78 Wl =] Fe]
FAE ZojE L IHY] Aol ¢ 35T 1|
7tgsta FE&AE EFEHEA 3B E5CE Az
3t 2245 HHESHIL £5-58 o= 308 ¢
gS AxAAY. "] &43] F8E F 3B
~40Co M ntge g hHd) ARAF,

&2 FEE OMPED pellet2] BH2HAIE -3 &
83 OMPED pellets 478 %S B2 3] 338t
01N FASUEFELEY : NEL: 5(5:5:90)2
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Table I1—Formula Sheet of Six Types of Omeprazole Ta-
blets

Quantity(mg) per tablet

Ingrdiets L-OMP L-OMPED C-OMP C-OMPED CC-OMPED CE-OMPED
OMP 20 - 20 - - -
OMPED - 235 - 235 235 235
Lactose 80 80 - - -
Chitosan - - 80 80 80 80
CAP? - - - - - 12
Propylene - - - - - 2
glycol
Total 100 1035 100 1035 1035 5 117.

Y cellulose acetate phthalate.

EHof H5AF o] A& HF3] 33l FAYoz
313, OMP 3 F ¢ 20 mge AY3 FH3ldo
2E& Qo QA U, o] AL HF3I] A
3t EFEHo g 3o HPLCE F#3tdth

OMPED peliete] E&A|& —7 3 33t OMPED
pellet? 85783 OMPED pelletoll o3l o
Fokd WA EY F £E2AE A2y wet
Algstdet. o F 1 FAR(OMP 20 mg 3
FE FL3 Gof &7 Wi, ITE g4F Y
(pH 6.8) 500 m*ll 100 rpm®] $EE 10, 20, 30
B34 F 8298 3o A743 g AYew
Qe =3 OMP ¥ F ¢ 20mge Y3
FH3led 01N FANNEF LY : Jek-g  E(5:
5:90) =< thg HF3] 343 o] AL &
Fdo g s AAL HPLCE A 23y ch

{MA{8HS A8 —~OMPED pellet ¢F 1 A E L
AE3] gol grlo] ¥1, tidrebd AvtA R
T SENE A2y wE NFEE 9 A 1Y
500 miol 100 rpm2] £E2 247 A3 £ A E
AL 70ZAZ 30 Yo FREEL B8
F%3) MHE O, o]l 01N FAJUEFS
o ER  B(5:5:90)% ¥al 5% T 283}
g3ty g3t AR o g sl hz OMP
BEFE F 20mge AL3] 3l 22 EF &
o] o] FFEAOR sla1, 99 e A
AY-& HPLCE A F3Qth.

OMPED EH|e| M=<e} ®o}

OMP % OMPED2| 7|E2Hchitosan)& |2
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ol AIF

H=—OMP % OMPEDE #7 20mg ¥ 235
mg(OMPZ X 20 mg 23N & B&3tA 2o}
I ZZbol] 1 BA 80 mg S Wil ol &
38 b5 4EF71E A3 9,000 kg/cm® S
g¥oz ¢=3t9 FA(C-OMP, C-OMPED)E
Azsn, 22 7| EA A9 §2 80 mgS
AHg-3le] A= AAE A Z(L-OMP, L-OMPED)
8l tH(Table II).

HUHIIWAIZI 7|EMFH|(CC-OMPED)2| X
Z—9A A=3 OMPEDY 7I1EA BAC-
OMPED)E 25% glutaraldehyde 8<% 3l 10
2 32 ¥ 3Uso JEAAY BHE V)
I (cross-link) A1 CC-OMPEDA S A Z3th
(Table II).

OMPED Z-ZX(CE-OMPED)2| H=—$iolA
AZ3% C-OMPED HAE AFZZolAHOE
ZGY o E(CAPE AFA=Z 3o YEIHF
(CE-OMPED)& th&-3 o] W&t CAP 12¢
< A& mol A&t E50] FHA YL
7] olME 30miE 2ol CAPE Utk =
22 Z 2 miE 7313 ThA] o N E 16 mlS
gol mEAoz o EAPoz AHYIFAT
(Table II).

2EAE -9 AZ3F L-OMP, L-OMPED,
C-OMP, C-OMPED, CC-OMPED ¥ CE-OMPED
Al dsA hgetd $EAEHY IHA
AsPoz L£E2AES st §E3AFAL
SAANEAE A 140H 123 ITFL3A(pH
7.2)S A3l FAEEE 50 rpm O 3] &
AN FFez 1ml AL F3 045 Millex
HYV filterE o #3312 o] A o] ) 5l HPLCH S &
WE&¥E OMP <& AFstdd.

Xz ztAe| miz=gt "ot

Ztde] Mz=—OMPS & §7e] W] uje}
AMzF OMP-HElNEZZY2EY XHIFE
(OMP-B-CD) Z+Z+-& <t siA 2 ¢71d & 7131
fratol A Zol 200 AT um)E FHAIZ F,
Witepsol H-15 7] A & 60~70C =& 7}-&3}<
LEA IR A 62~67CE FAAFNEAN o]
Ao 2005 E FHAAZD ANBEE /¥ EF
AR F, 0] EFES U 4P B 2
JZHAA 18t AP 1 A T OMPEA 20
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Table 1--Formufa Sheet of OMP Suppositories

Quantity(mg) per suppositories

Ingredients h I -
OMP 20 - -
OMPED - - 235"
OMP-B-CD - 140V

Arginine 10 10 -
Witepsol H-15 1,070 950 1,076.5
Total 1,100 1,100 1,100

Y20 mg as omeprazole.

mgs F3h= L1gY HAAE AN £,
OMPED= ¢71d e 7t glo] ¢ FYs
Hog HAZ AZ3YHTable IID.

ZtH & OMP HE—3A 19 FAE o}
01N FAFIEFEN : AN EE : £(5:5:90)°0
A% W42 YZstal sl Ao 045
um2] Millex HV filter2 <333 of& OMPY
Fr#&ZES HPLCH o2 A&yt

ZtH| o] BEAIEH — AN AZg OMP A<}
OMPED FHAE HAl £FAH7IE ol&3l4
paddled 2.2 A #3}% .21, 37C2 pH 74 pho-
sphate buffered saline 500 m/ %-°lA] 50 rpmo. &
Wbt A] A A AI7E vhel(10, 20, 30, 40, 60, 90,
120, 150, 210%) 1 m/] €& XS 33t 045 ym
milex HV filter 2 o381 Ao dfdto
HPLCHOo 2 W& d OMPY-S A F3Adh

MHOEEBAIHE

Y Zof OMP M -FXY T OMP &
AL Lee®? "ol wel Amantead®3 Mit-
suyoshi®®] W& MAste AP FolA
A AR S ARoZHN HE2HA HPLCRE
AT F AUtk &, FF AE 1mlE FH3Y
1M &4 239 (pH 95) 200 S 7HE oS
20% %S¢} vortex mixing AT 719 CH:CN
:CHCL (1: 1) £ 4miE F718td 58 F<
vortex mixing3l3 5,000 rpmel A 10 £3F €94
3 att ot F & A3t A HEL A 2 m)
g 3o A2 E FIWA gt F
DALY S °o]Fd 200mIE FUHSE 302
52 vortex mixing ¥ H4& HAYOo2 3t |2
OMP B#E&F<E o849 59 HFF =7 1ml/

m/7t HEE 845 g3 2o xoz A

FIAT & A A8 LA FYFE

100 mi2 A& 7] 3248 302 nmol) A Al 3o},

HPLC Condition
Column : y-Bondapak Cis

Mobile phase: Acetonitrile : pH 7.6 phosphate
buffer(28:72)

Flow rate . 1.1 m//min.

Sensitivity . 0.01 aufs

Injection volume : 10 W/ or 100 W/

Detector : 280 nm or 302 nm

SEAMNE-AF 15~23kge) 17§ albino
ENGEZHE AT A oA T4 212=
49 o] 4% TAAEGRFAHS ES A
A 9A sHdh 4827 FAde Fdde
WE 9 E3lA 313 10% T3 A-S A-FEA
b = A 3t Agel AMg3tAT RS
232 3 L-OMP ¥ L-OMPEDAA 131
F|EANS YA Z 7tete] e C-OMPED A A
Z $A7AIR] A(CC-OMPED)® CAPE =¥
A7l AA(CE-OMPED)E 247} A FE ).
ArEde A5E 53 A7 5mm levine &
30cm WolZAA Wi ZA4E AAE Hetd 2
207 A s levine ¥oll Y& o vlF L &
o]7] 9J3td wid AL Feo EHe) wpEi ¥
=t Tube WHHZE Eo) AAT FAVE T3
E 30miE Yo Yol F¢ez getd TE]
AolAWA AA7F 9 W UH Y7 stdoh
IR FAFATL EVNE 48N AAANAR
SASA AL AAY & Y1l2E2 37 5mme
levine B0 2 AZAR 15cm7HA HE Do ¥
o3 HAAZ £, 2cm Zole HEHe R
A &S T FER Y1 Yo F sty
okddlo) FEHA FEF U

FEEAF YA FAFFAT dIAA
£ 30, 60, 120, 180, 240, 300, 360, 420 2 480%-°l,
FA)FEo 2o e 15, 30, 60, 90, 150, 210
2 2703 AFsA

dAAHA = AL AHEE BT ARY
dae AN F EAdS X 138 3ml
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Table IV—Dissolution Data (mean, n=3) of OMPED Pel-
lets
Time  OMPED sub-coating OMPED enteric coating”
(min) (%) (%)

10 89.2 65.8
20 94.0 828
30 93.6 856

Y Acid resistant data 99.5(%)

FA1Z A4 FA71E d=- 1000 LU
2 FA71Y] 78 e ANE AEE g A st
Atk w3 riol 3miE AYsHon o Y4
£33 (10,000 rpm, 10%) 4 1 miE AUk
T3, FA Fo A FANFEELLE 2ml oJAS
A3 oz RS AFE WA ¥E
BHastdort 999 HPLC Ag ez 439
OMP9] F&=& ZA3Ith o] AAZKE A3t
o g Fx F4-& F3ti MULTI programdj]
9l3le] AUC, Tow 2 Coud T3

4

il

2 ng

ZT2 OMPED pellete! ®7}

OMPel H3te <A} FFE& 8
OMPED AT7%44 AAE ML) A3l
OMP A A A 7+F HAFEQ o7} B 7
AF 4T AFAS KA & Bk op]g}
FFEAA £ =230 S o AEF WES
o232 AN E 8544 BFE DS}
g}, FR AL OMPol v3t OMPED7t 4%
3t 2™ rAstA| o] AVl flo] A2}, &
HAQ §2& YA AFA, 27, A,
B34l 2 8&5A1 Ade] 2L RFEALH,
71899 F_AA G F3ukES 183}
of Folol AL 7o) subcoatingd 3t B3
4§ WA A st

T8 pellete] B&— 423 §E4& 27
S8 2 E TFH38l3 pelletd] 8&A18S pH
68914 AA1% A3, OMPEDE 10%-9 89.26%,
2050 94.0%, 30%-°) 93.6% L& E X &57)
Zd) 2§39 HTable IV).

YEILE pellete] EE-HNHFE TES]
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Figure 1—Release profiles of each formulation at pH 1.2
n=3).

key : m; L-OMP, o; L-OMPED, 4; C-OMPED, v; CC-OM-
PED, ¢; CE-OMPED

Table V—Dissolution Data (%) of Each Tablet at Medium
of pH 1.2 {mean, n=3)

Time (min)
Tablet
10 20 30 50 70 100 150 200
L-OMP 267 458 530 638 620 - -

L-OMPED 273 44.7 550 657 659 64.6

C-OMPED 305 50.1 617 670 708 650 - -
CC-OMPED 50 105 137 21.1 253 32.7 331 329
CE-OMPED - 20 47 56 70 97 103 200

o9 g ¥ zte FINHE-& F4 3] 28ty
HPMCP Z£ 3838 pelletd] tidtd F8& 389
AZAL 487 A% WALLES NS
A% 995%2 F3At. pH 6894 38 5
13t OMPED pellet®] §&A18 Z#4E 1089
65.8%, 2059 82.8%, 304l 856%7F &&5 3
tHTable IV).

A< #It

2&Za-Azxd 25 AA d3o &&
Ae A1dez sl &EAPSE T AHde
Table V € Fig. 13 2ot FJAZ 23 & A 68
L-OMP A A9} L-OMPED 3 A, 18] 1 7| EAHS
Byz 3o Az" C-OMPEDRAY £&5
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Table VI— Dissolution Data (%) of Each Tablet at Medium
of pH 7.2 fmean, n=3)

Time (min)

Tablet

10 30 50 70 100 150 200
L-OMP 230 570 730 76.7 80.0 84.0 87.0
L-OMPED 235 500 650 691 736 77.0 79.1
C-OMPED 191 37.1 510 60.0 69.0 820 92.0
CC-OMPED - 72 100 130 183 250 282
CE-OMPED - 45 105 220 350 523 628

100

T 74:
) /Zﬁ;:%f o
"vS

release(%)

// |
_ ‘ / .

*

0 v T T M. T T T
0 50 100 150 200 250
time(min)
Figure 2—Release profiles of each formulation at pH 7.2.
key : m; L-OMP, o; L-OMPED, a; C-OMPED, v; CC-OM-
PED, o; CE-OMPED
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§&o] 7 wEgton 1 0 F9S FIEAR
g L-OMPED AA|, 7IEANS HIAZ & C-
OMPED @A, 7|E4HE FPA=Z 31 CAP=
¥ A7l CE-OMPED A, 71EAS FIFA =2
sl ®HS 7taAIZl CC-OMPED BA 59
EME #hFE AE 4 5 A 2HY 5A
2l a4wE JIEAS F¥AE § C-OMPED
AA} +9S RFEAE 3 L-OMPED B A Et}h
%2719 £F&E£EF AT o 6070 AvHE
3y $E45%7 Wz, 1 olfv JEA
AU e —NH: 712] H*¢}9] 318 0 & 13t
ARz FE9 AR &0t §E2557}
AXY 27]oE GFol 28 2 Ho| 71EA]
fERt 27 W& Aoz A7t AdE
7t 7bg 2 Aee 71EAY 23S 7huAR
AA ol AL Mk 37} HA = A=
E a0 colon deliveryole] ¢& 7IsA % AALS)
Fo}. CAPE Z®S B9 £9 S 7tuA R 4
ol AT wEA AT BEEE F
2HFS-(zero order)®] €% S-S e oA
Ao A& AAZE NE7tsd AR A
7o},

MHO[EE—HTFolA OMP% OMPED
ote] AAo] & AolE Hotr 7] H3te &
35 2EA 2 3 L-OMPAA 2 L-OMPED A
A o}, AL AA R AP S HEF] 5o
FEALS REA R 3}3 FHS StwA ] 44
CC-OMPED AA 2 CAP®Z I ®AIZl CE-OM-
PED AAE E7 A BAFFASAS A, @35
OMP3 E-AIZHS A& Fig. 37 29ton, L wo]
Cowr, Twax B AUCE Table VIIZ} Ztth,

o71A S FIAZ AL ZA 9 HL
H2r oo 2adtE AN (Tw)S F A8 BF
80% o 2 o] 5 YERRA &t out 5AI7EA]
9] AUCE vl®3}'d 116.89 ug - min/ m/<} 161.10
ug - min/m{ 24 OMPED7} ZAtte= A& & &
Atk ey | EANS RYEA R st wWEE 7}
W A7) CC-OMPED A A ¢} CAP= =¥ A3 CE-
OMPED A A 9] Twat 2+Zb 26053 2408 0.2
EH7twA 7l Aol CAPE HZEAIZ RAHY ¢

off
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Figure 3—Plasma concentration-time curves for OMP of

each formulation after oral administration to rabbits.
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Table VII— Pharmacokinetic Parameters of Tablets (mean
+SD, n=3)

max T AUC,
(ug/ml) (min) (ug * min/m/)
L-OMP 068 £0.05 80.0% 3464 116.89 +10.09
L-OMPED 0.79£0.07 800+ 3464 161.10+10.01
CC-OMPED 0.63 £0.06 260.0 + 124.90  219.45 +21.79
CE-OMPED 0.77 £0.04 240.0 £ 60.00 254.85+ 1391
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Figure 4— Dissolution profiles for various suppositories in
pH 74 phosphate bufferd saline at 37C using 50 rpm

suppository release tester (mean * SD, n=3).
key : 0o; OMP, e; OMP-g-CD, o; OMPED

ZHel Hot

SEMNE - &8 wet {AA 714 Witep-
sol H-152 ¥HE HAE 7HA1L A L&A ¥
7]el 213} paddled 0.2 HHF Zi Fig 49
2%t OMP FA9 Aol 150 3t &3
50% A% £&&& Jehigled, OMPED
FAe 27]d &&°] +F39 30% FEolA
2k 30% EHIYL, & 90 oA 50% = &
Z 5 o] OMPED #A|9] &&&0°] OMP A =t
Arg 84 58S 4 5 UYL, p-CD FHA
G Al OMP #FA| @5 R i}= 53 P o o] 2
Eo| dig &= zto] wWEolgta A€,
T3 #A 9 HEEA L 13 & Higuchi 47
o wg 25 {4E ¢ AU

Zxje] Mxjo]28—-O0MP 24, OMP--CD
A, 2 OMPED #Ald] 3 AT & &
25 Y355 E Fig 59 eI, o] dlolH
£ ZAZ 39 Moment 3| AHPo gz 33 7%
gtete El AUC, Tree 2 CecBt-& Table VIIIO) 1t
ERJ ATt

OMPED FHAl= Tl T3 Aol 308
old, olWe] VFFrE 0914 ug/miz, HE
A2 OMP #A] 2 OMP-8-CD &40 v}t
A 53] &t OMPED &A1 9] in vivo 2B A
OMP A ALA| o)) H] 8] Tawdl] =Gt Al7HO]



Qo ZtE-o A tioly] BIFAE o] &3 AALA 27

10 ¢

Plasma concentration(ug/ml)

0'01 1 1 1 1 ]
0 60 120 180 240 300

Time {(min)

Figure 5—Plasma concentration-time curves for OMP of
various suppositories after rectal administration to rabb-
its (mean * SD, n=6).
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Table VIII— Pharmacokinetic Parameters of Suppositories
(mean +SD, n=3)

. Coax Tonar AUC,
Formulation . .
(ug/ml) (min) (ug * min/m/)
OMP 0.377 £0.135 37.50 £ 24.11 61.90 +25.79
OMP-B-CD 0.709 +0.176 24.17 £17.18 6861 2948
OMPED 0.914 £0.153 30.00 + 000 86.53 £ 18.61

Ae £E2AFEHN7 HF A vEseH, w3
$9< 2342 3 L-OMP 2 L-OMPEDA Al ¢
A o} &8 5A1ZH7FA 9] AUCYE 116.89 pg -
min/m/¢} 161.10 pg - min/miZ 4 OMPED €]
AUCZ} 9 &7 Vet 3 OMPEDE CAP®
e s 258 AAA 2 CE-OMPED A A7}
255 pg - min/m/ 2] 7} & AUCES JehA o)

3. Witepsol H-15 7| A& AF&3 F A2 A
0]4-82 OMPED =47} 865324 OMP2] 61.9
2 OMP-B-CD2] 68.6 ug - min/mlof} ¥} &ted AUC
7y 7V Zidh

ool A3 NEL OMPY OMPEDE Ak
f3le] Bk kAT A oL & & AT
AAG AgRA e Mol 7t AR 7|
"

At 2
o] ATE 1949 % BAAIER AxgAt

Aol AAEnE o)FolANel olel A=
Yyt

#

Ho

1) T. Berglindh and G. Sachs, Emerging stra-
tegies in ulcer therapy : Pumps and recep-
tors, Scand. J. Gastroenterol., 20 (Suppl. 108),
7-14 (1985).

2) H.F. Helander, C.-H. Ramsay and C.-G. Reg
rdh, Localization of omeprazole and meta-
bolites in the mouse, Scand. J. Gastroenterol.,
20 (Suppl. 108), 95-104 (1985).

3) H. Larsson, H. Mattson, G. Sundell and E.
Carlsson, Animal pharmacodynamics of ome-

J. Kor. Pharm. Sci, Vol. 25, No. 1(1995)



28 QL AHZF - wtAdu) -

prazole - A survey of its pharmacological
properties in vivo, Scand. J. Gastroenterol., 20
(Suppl.108), 23-35 (1985).

4) SP. Clissold and D.M. Campoli-Richards,
omeprazole - A preliminary review of its
pharmacodynamics and pharmacokinetic pro-
perties and therapeutic potential in peptic
ulcer disease and Zollinger-Ellison syndrome,
Drugs, 32, 15-47 (1986).

5) AL. Ganser and ]J.G. Forte, K*-stimulated
ATPase in purified microsomes of bullfrog
oxyntic cells, Biochim. Biophys. Acta, 307,
169-180 (1973).

6) P. Lindberg, A. Brandstrom, B. Wallmark, H.
Mattsson, L. Rikner and K.-J. Hoffmann,
omeprazole : The first proton pump inhibitor,
Med. Res. Reviews, 10(1), 1-54 (1990).

7) J.F. White, Omeprazole inhibits H* secretion
by Amphiuma jejunum, Am. J. Physiol., 248,
G256-G259 (1985).

8) E. Fellenius, T. Berglindh, G. Sachs, L. Olbe,
B. Elander, S.-E. Sjostrand and B. Wallmark,
Substituted benzimidazoles inhibit gastric
acid secretion by blocking (H*/K*) -ATPase,
Nature, 290, 159-161 (1981).

9) G.W. Adelstein, C.H. Yen, R.A. Haack, S. Yu,
G. Gullikson, D.V. Price, C. Anglin, D.L. De-
cker, H. Tsai and R.H. Keith, Substituted 2-
[(2-benzimidazolylsulfinyl)methyl] anilines
as potential inhibitors of H*/K*-ATPase, J.
Med. Chem., 31, 1215-1220 (1988).

10) U. Minoru, C. Masatoshi, M. Seiji, Y. Hiroshi,
Y. Katsuya, K. Toshimi, Y. Youichi and N.
Kazuyuki, Studies on proton pump inhibitors.
HII. Synthesis of 8-[ (2-benzimidazolyl)sulfinyl
methyl]-1,2-dihydroquinolines and related
compounds, Chem. Pharm. Bull.; 38(2), 534-
537(1990).

11) WB. Im, J.C. Sih, D.P. Blakeman and }.P.
McGrath, Omeprazole, a specific inhibitor of
gastric (H'/K*)-ATPase, is a H*-activated
oxidizing agent of sulfhydryl groups, J. Biol.
Chem., 260(8), 4591-4597 (1985).

12) ]. Senn-Bilfinger, U. Kr ger, E. Sturm, V. Fi-
gala, K. Klemm, B. Kohl, G.Rainer, H. Schae-
fer, T.J. Blake, D.W. Darkin, R]. Ife, CA. -

J. Kor. Pharm. Sci., Vol. 25, No. 1(1995)

Hhy

o

F YT oAF

Leach, R.C. Mitchell, E.S. Pepper, CJ. Salter,
N.J. Viney, G. Huttner and L. Zsolnai, (H*/
K*)-ATPase inhibiting 2-[(2-Pyridylmethyl)
sulfinyl] benzimidazoles. 2. The reaction ca-
scade induced by treatment with acids. For-
mation of 5H-pyrido[1’,2’ : 4,4] [1,24] thia-
diazino [2,3-a] benzimidazol- 13-ium salts
and their reactions with thiols, /. Org. Chem.,
52, 4582-4592 (1987). .

13) J.C. Sih, W.B. Im, A. Robert, D.R. Graber and
D.P. Blakeman, Studies on (H*/K*)-ATPase
inhibitors of gastric acid secretion. Prodrugs
of 2-[(2-pyridinylmethyl)sulfinyl Jbenzimida-
zole proton-pump inhibitors, J Med. Chem.,
34, 1049-1062 (1991).

14) P. Lorentzon, B. Eklundh, A. Brandstrom and
B. Wallmark, The mechanism for inhibition
of gastric (H*/K*)-APTase by omeprazole,
Biochim. Biophys. Acta, 817, 25-32 (1985).

15) B. Walimark, P. Lorentzon, and H. Larsson,
The mechanism of action of omeprazole - A
survey of its inhibitory action in vitro, Scand.
J. Gastroenterol., 20 (Suppl.108), 37-51 (1985).

16) C. Cederberg, G. Ekenved, T. Lind and L.
Olbe, Acid inhibitory characteristics of ome-
prazole in man, Scand. J. Gastroenterol., 20
(Suppl.108), 105-112 (1985).

17) J.I. So, C.H. Lee and G.J. Rhee, Studies on
the formulation of inclusion complex between
omeprazole and B-cyclodextrin, Yakhak Heji,
35(5), 372-378 (1991).

18) G.J. Rhee, S.J. Hwang and KM. Lee, Comp-
lexation and properties of omeprazole with
hydroxypropyl-B-cyclodextrin, Yakhak Heji,
37(4), 331-340 (1993).

19) G.J. Rhee, KM. Lee, EY. Kim, C.H. Lee and
S.J. Hwang, Development of new omepra-
zole-ion exchange resin complex, Yakhak
Hoeji, 38(3), 250-264 (1993).

20) C.H. Lee, S.J. Hwang, S.J. Oh and G.J. Rhee,
Formulation of rectal suppositories of ome-
prazole, Yakhak Hoeji, 37(4), 370-382 (1993).

21) CH. Lee, SJ. Hwang, K1 Kwon and G.J.
Rhee, Pharmacokinetics of omeprazole from
rectal suppositories, Yakhak Hoeji, 37(5), 427-
436 (1993).



erzeE-odA Yoyl A E o8& AALA 29

22) C.H. Lee, A study on pharmaceutical formu-
lation of rectal suppositories of omeprazole,
Ph. D. thesis, Chungnam Natl. Univ. (1993).

23) MAA Amantea and P.K. Narang, Improved
procedure for quantitation of omeprazole and
metabolites using reversed phase high per-
formance liquid chromatography, /. Chroma-
togr., 426, 216-222 (1988).

24) N. Mitsuyoshi, Phase I study of omepra-
zole-single dose and multiple dose studies,
Jpn. J. Clin. Pharmacol. Ther., 4, 19-24 (1988).

25) S.J. Oh, E.Y. Kim, K.S. Kim, Y.J. Kim and G.J.
Rhee, Ethylenediamine complex for stabili-

zation of omeprazole, /. Kor. Pharm. Sci., 25(1)
(1995) (in press).

26) M. Tsuruoka, T. Hashimoto and H. Seo,
Enhanced bioavailability of phenytoin by f-
cyclodextrin complexation, Yakugaku Zasshi,
101(4), 360-367 (1981).

27) A.L. Weiss and B.J. Sciarrone, Release rates
of salicylates from cocoa butter I, J. Pharm.
Sci., 58, 980-982 (1969).

28) M. Gibaldi and D. Perrier, Pharmacokinetics,
2nd Ed., Marcel Dekker, Inc. New York,
U.S.A. pp. 433-444 (1982)

J. Kor. Pharm. Sci., Vol. 25, No. 1 (1995)



