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Complexation of Omeprazole with Meglumine and its Stability

Gye Ju Rhee’, Sung Wook Kim, Ki Chan Do, Chong Bum Park and Sung Joo Hwang

College of Pharmacy, Chungnam National University
(Received August 13, 1997)

To investigate the interaction of omeprazole (OMP) and meglumine (MEG), a complex was
prepared by freeze-drying method in ammoniacal aqueous medium at room temperature and
subjected to IR, DSC, and 1H NMR analysis. In addition, the stability of the complex was
tested by accelerated stability analysis, and the dissolution rate of both powder and enteric
coated was determined pellet by paddle method. The results are as follows: i) IR, DSC, and 'H
NMR studies indicate the formation of inclusion complex between OMP and MEG probably by
electrostatic forces as (OMP) - (MEGH)]" form in a stoichiometric ratio (1:1) of OMP : MEG. ii)
The dissolution rate of enteric coated OMP-MEG complex pellet in simulated enteric fluid was
90.6% in 10 minutes, which may satisfy the requirement for the regulation of dissolution. iii)
OMP-MEG complex were decomposed according to pseudo Ist order kinetics: while the
decomposition of OMP showed a rate constant (kas.) of 5.13%10™ - day™, a half-life(t,s) of 1,350
days. a shelf-life(Tw.) 205 days and an activation energy of 23.53 kcal/mole. OMP-MEG
complex inhibited a rate (ky) of 2.92x 107 - day . a half-life(t,,) of 2.373 days, a shelf-life (Typ,)
of 306 days and an activation energy of 20.18 kcal/mole. iv) OMP was stabilized markedly by
the formation of OMP-MEG complex between OMP and MEG, and the humidity increased the
stability of OMP-MEG complex by decreasing the decomposition rate(Ksw) from 1.27x107 - day”
at 31% R.H. to 2.54x 107 - day™ at 90% R.H.

Keywords— Omeprazole. Omeprazole-Meglumine complex. Stability. Dissolution rate, Decom-
position rate constant
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Omeprazole(3] FUsket F23AY, meglumine
(Sigmart, U.S.A), methano(HPLCE-, Merck, Ger-
many), acetonitrile(HPLCE, Merck, Germany), Mil-
lex HV filter(HPLC$, pore size 045 um, Waters),
DMSO(H NMR &34, Aldrich Co.) $& AF313aL,
7ele] AlEL B e UFe] AlkE ARSI

712|

HPLC(Waters, Pump 510, Detector 481, Injector
U6K, Integrator 740), UV/VIS spectrophotometer
(PU 8800, Pye Unicam, England), Spectro polari-
meter(J-600, JASCO, Japan), Freeze dryer(Christ,
Alpha 14, Germany), Differential scanning calori-
meter(DSCH4, Perkin Elmer). Nuclear magnetic
resonance spectrophotometer(JNM-EX 90, JEOL,
Japan), Dissolution tester(SOTAX type AT 7. So-
tax, Switzland), UV/visible spectrophotometer
(UVICON 860, Kontron, Switzland), Life tester
(LT-6, Freund Co. Japan), Infrared spectrophoto-
meter(Anclect FX 6160), pH meter(DP 135, DMS,
Korea), Vortex mixer(Thermolyne) - A1t}

OMP-MEG COMP M=

mEkslel] Wk 200 micl OMP 13.8 g2} MEG, 7.8
gg 7Iel] T BEL Ad =11 F, o] ddl FFHT
E 7lele 210 §98 whEa 4ARE UAEIATT F
A7Rzs AAZ s AAe FIBMEE diAl
Alolg] kol BABIACT.

2 Scheme 3} 22 9y o2 OMP-MEG COMP
2 A% T A7 Fo OMP 42 HPLCZ p-Bon-
dapak® Ci(Waters) Z&-& AH831d o154 CHON:
pH 76 QakgEaA(34:66)9 1.2 mi/min® F&o=2
(sensitivity : 0.1 Aufs) 10 W 481 280 nmellM &
5=

A JRiol 28t OMPL| 23l

OMPE 28 %<+ 25midl E3ls= ©]330
mg)e g H#F orix] v=e MEGE 71tk
shaking incubater(25+2°C)ollA] 24A17F mRksHA
t} 1 % Millex-HV filter® {3t ¥ 4% vl&=
NG o At 718k OMPe] <FHSAIR o]
45 & dFddoldl ¥7|d, Na,HPO A= Bla 4
gt
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Drug omeprazole
13.8g

(1) dissolve in 200m¢ of
MeOH

(2) dissolve meglumine(7.8g)

(3) add water 800m{

(4) standing for 24 hrs.

(5) freeze dry

I Dried residue

(6) dry in sodium hydroxide
desiccator at room
temperature

[ Dried drug sample 1

Scheme I— Preparation of freeze dried omeprazole-me-
glumine complex.
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2389
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B F= 5%, 40°C, 50°C 2 60°Ce] 715 =4
gtoll =273 3043t HAE ARG AJzteict
HPLCE OMP9| 3= B4t Hstads 243
At

&sxol 3@

OMPZAM 20 mgell slgsh= <] OMP 4 OMP-
MEG COMPE 7+ z+ AlAZA A&s] #H3 o
50°ColA, 31, 56, 75 2 90%<] “dtigzel =ZA17
3130 Y3 R|E] 4 Atulck OMPe] ZEFE
HPLCZ &3}t

2F ME

OMP ¥ OMP-MEG COMPell gl 100 =l
AE EA17 E2E 2 7 OMPEA 20 meell 3%
HE 42 A8 AFA(pH 6.8) 500 mIE AR
9oz 3] 37°C. 100rpme] £EZ mASFAA o
gekdel AEmel Filo] 8EARE AAEKT d
g Alzhvic AL F83 5miE HAG F M &
Po 2 FA] o5 B3 Fom A7 Fo OMPY
A Ze HPLCE A3t

OMP-MEG COMP H&lo| M=

FOf(core)8l HZ=—Table [9] A%l ute} FolE
Azsthed, o1 3L 7 B3e HA AAAF
A (liquid binder)9] Al w2lr §& AR 2
SHIAMIEE(SLY)O] AFSE A E o) RE 3
Aot oletge] EF AAAFA 83T hE
OMP-MEG COMPE 23 <oF 30 7t F4kAZich
2o g ZgA HPC, 384l D-mannitol, £-3iAl
Avicel PH 1018 1% E310). o] EF & A
AA BArAS Y3 Agsid 20 w4 (e 1mm)

Table I— Formular Sheet of OMP-MEG COMP Pellets

Process Ingredent %léﬁnct;gégﬂag)
Core OMP-MEG 24
Sodium Lauryl Sulfate 0.5
D-mannitol 110
Avicel PH101*" 4
HPC-L* 2
Liquid binder Purified Water q.s.
Speronization D-mannitol 50
Sub-coating HPMC*Y 10
Methylene Chloride q.s.
Enteric-  HPMCP* 35
coating Myvacet q.s.
Acetone q.s.
Ethanol q.s.

*l)microcrystalline cellulose

*Phydroxypropy! cellulose-L
*S)hydroxypropyl methylcellulose
*4>hydroxypropyl methylcellulose phthalate
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‘ Mixing - Kneading

l

. Laboratory rotary
Extrusion granulator (4 1 mm)
1
I Wet granulation I 14~20 mesh
[ Drying | 35~407T, over night
l Dry granulation | 14~20 mesh

CF granulator (Pan speed

60~65 rpm)
D-mannitol(200 mesh powder)
Room temperature

Spheronization

-

L Drying J Room temperature

Scheme II—Preparation process of OMP-MEG COMP
core.
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Table HI— E£ffect of Additives on the Solubility of Omeprazole

Concentration of

Solubility

Alkali agent . pH
Alkali{mole) Concentration (mole) mg/100 m!
OMP OMP 3.37x10 11.64 6:398
Meglumine 5x10 5.47x10™ 18.89 8.970
1%10° 8.56x10™ 29.57 9.391
2.5%x107 1.30x107° 44.90 9.642
5107 1.82x10° 62.86 9.820
7.5%107 2.25%107 77.72 10.137
1x10% 2.28x107 78.75 10.145
Eglumine 5%107 4.8 x10™ 16.58 9.140
1x10° 6.35x10™ 21.93 9.395
2.5%10° 1.09x10° 37.65 9.426
5x10° 1.39x10° 48.04 9.905
7.5%x107 1.98x10° 68.39 10.083
1%107 2.28%10° 78.75 10.238
Arginine 1x16° 7.45%10™ 95.73 8.016
5%x107 8.74x10™ 30.19 8.033
1x10% 1.49%10° 51.46 8.684
Fthylenediamine 1x10° 8.04x10™ 27.77 ’10.5
5x10° 1.58%107 54.57 510.5
1x102 2.06x107 71.15 510.5
NagHPO4 1x10° 3.65%10™ 12.61 7.932
5%10° 3.80%10™ 13.13 9.552
1x107 3.87%x10™ 13.37 9.594

7} E71et 2 ZojAM pH 119Me w7t
300¢ A= kst OMPE &M e A9
£3589 o} Al e & Ladnt

wabd dvleld 248 OMPE $3814)7)1 2 ¢33t
A Aoz Azisle] A7kl OMPe] sk =
AHgd 8248 MEGS vlasled 19| 88439 pHE
S Fel=

Table o4 @A) <EAsA 2 A2 arginine.
ethylene diamine Z22]3% Na,HPO, %°] &Y<
A OMP9] g&l=¢} pHE Hlwd 23 MEGS] 7}
7} 5x 1078 <M 10% B2 F71eel wek OMPY] &
et 547X 10704 2.98x 1072 Z718ka, pH
= 897904 10.1 74l Zsdle] arginineelyt Na,
HPO, 2t} Z7}155 1 ethlene diamine Ethe ¥
ket

metd MEGE OMPY &8l=2 S7H 7|2 &4
o] pHE EAA OMPe] HHSA| = ALgol 7bs &
Ro g HZtE} & MEGY #H7tge] 71l w2t
OMP?] &3] =7} AR o}&2] pH7| F718t7] HE
o] OMPd| W3 MEGE 1 A% HgA7 B 4

o et 97124 OMPS B3 E 4% Ao
2 71t

oM AHIER

OMP. OMP2 MEGS] &34 &£3E ¢ OMP-
MEG COMP?) IR AHE&RL Figure 13} 2t} &,
OMPY] IR AHEHL 3200cm™ HZolM -NH-
stretching ©1 YR 3100 e 'ollA) aromatic C-
H. 223 2950 cn o)A aliphatic C-H stretching,
2800 cm eIl 4] methoxy band”t YER}3L, 1200 cm™
|4 »-0O-CH,, 1250 cm 'l Ar-N-C7] 2 800 em”
oA $-0719] vibrationg B 4 Uk EZF 1620,
1580, 1500 cmelA] pyridine®] -C=N stretching
band®] 33 FruE € 5 vk MEGS] %-TEH

+ 3300 cm oA -OHell ]38} stretching, 2900 cm™

oA -CH- stretcing® & < o}, OMPS} MEG
o} ~#EZo] EFEME R WA 3400cm”
B.tol -NH- 3|37} oA 2502 veha] el
B9 NH-l| 93 glaz Azdot 23y OMP-
MEG COMPOAE 3400 e oA -NH- #=7} &
o e @ 92z ehtA 2ol BTt
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Figure 1—IR spectra of OMP, OMP+MEG mixture and
OMP-MEG COMP system. Key:1. OMP, 2. MEG. 3.
Physical mixture of MEG and OMP of molar ratio 1:1,
4. OMP-MEG COMP
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NH~71¢} stretching vibrationS £ 4 It} whe}a
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Figure 241 OMP, OMP$} MEG®] &2]2 232
4 OMP-MEG COMP9 DSC thermogramse 1}
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9 FE F=E JEhIY 170~200Ce) HHA
OMP9 Zalol 7IQlehs He WY 9as Byt
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o,
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Figure 2—Differential scaning calorithermograms of
OMP-MEG COMP system. Key:1 OMP, 2 MEG, 3
OMP, MEG mixture, 4 OMP-MEG COMP

MEG= ¢ 130°CollM 3202 35 e =g |
HA2E BT} B2ld EFEC] B9l 130°CHE2
A MEGY 48 937}, 170~200°Cl- = OMP]
3 vl=7t #d=dY}. 25y OMP-MEG COMP
M= OMPel 160°C $83E £ 471 gl tiale]
110°C #2222 3| wolhdh ol OMP/}
MEGSH E3A41E 343l OMP7} €oll tis] 258
wa Qv 333 292 Yz

HAPIBY AHER

OMP$} OMP-MEG COMPS] 'H- NMR A% E
H-2 Figure 33 228 OMP2 methyl”1E YeR)
£ H-signal® 2.3 ppmellA, methoxy”|& Jehfi=
H-signal 3.6 ppm°lA, =C-CHsS=H-signal
4.8 ppmollA], WAldl Fo] -CH=2] H-signal2 6.8
# 7.3 ppmolA VeI pyridine 3 $¢ -N=
CH-C=¢ H-signal® 8.1ppmely &A=}
MEGS] gl2= 2.1 ppmellX methyle] H-signal, 3.4
ppmelA -CH- H-signal, 3.7 ppmelA] -NH- H-sig-
nal, 2213 4.1 ppmellAe -OH Hsignale vkt

OMP®} OMP-MEG COMP2] ~HER9] 3}o)&
#FFsle] H¥-2 OMP- MEG COMPSF MEG &%
4.7 ppmolld YER= -NHe] H-signalo] 32|
e 25o2 JvelA OMPel -NH H-signal®
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Figure 3— 90 MHz 'H-NMR spectrum of OMP-MEG systems in DMSO. Key :1. OMP, 2. MEG. 3. Physical mix-
ture of OMP and MEG(molar ratio 1:1), 4. OMP-MEG COMP.

nal °jgtz AZE e v g3z Jepgdr)

ole OMP ¥# %<9 imidazole(NH)?l H'7}
MEGS] )NHEZ ©}%3l) )NH, 2 € (MEGH)" 38}
24 9=l Hazg el AziEd w2k OMPS)
MEGS] 2% o9} 2Z¢] (OMP) - (MEGH)" &
gle] FA714 el 2lsle] g At FH L)

0CH,
CH3
OC | g™ ooy
N cuz—s~<g:©/ NHy —CHy—C—G—C—C —CH, ~OH
v éng Ot O o
e

A& OMP-MEG COMPE ZZ2XEo=2 AF
3t dlAAlE oA AZAIUTHS YN S 3 2
3 Table 7+ 2t =, OMP% MEGS] 23H=
TAYAEN A3 11E 7P’ o] Egkol i €A
3t 5 sl3HEo] Aol 1:19] BHlE AT Aeg
Az,

Table I— Elernental Analysis of OMP-MEG COMP
(CoaHssNLO5S, 540.64)

Measured Calculated
C=52.218+0.4358% C=53.319%
H=6.773+0.2603% H=6.711%
N=10.309-+0.1746% N=10.363%
0=25.526% 0=23.674%
S$=5.174+2.2629% S=5.931%

A XM EY AIE

WalEg FAAA Zote} A8ie) WS B4
3] aidetmal HPMCPR #8281 g Hlle s
TeEHe] AP Aah] Haled i 48
HAIF A Wikgo] 97.5% ©1Art.

BaEo| 8

OMP$} OMP-MEG COMP &% U334
£2A19% 47 Figure 49+ 2t} &, OMP 29}
7ol 105l 18%, 30 ¥l 35%7} &&=% vk
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Figure 4— Dissolution profiles of powder system- in
simulated intestinal fluid at 37+0.5°C by paddle
method. Key: - © - OMP-MEG COMP, - e - OMP
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