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Dissolution Test to Optimize Liquid Formulations for Enteric

Coated Tablets and Capsules Containing Enteric Coated Granules

of Omeprazole

Hyejung Jang and Sukhyang Lee
Graduate School of Clinical Pharmacy, Sookmyung Women's University, Seoul, Korea

.Omeprazole is usually administered as encapsulated enteric-coated granules and enteric-coated
tablets because of its acid-labile nature. For children and patients who can not swallow, it
can be mixed with water or other liquid after a capsule is opened or a tablet is crushed.
This study was performed to compare omeprazole liquid formulations of tablet and capsule.
Omeprazole 20 mg capsule containing enteric coated granules was opened and 20 mg
entric-coated tablet was ground to be mixed with sodium bicarbonate solution, orange juice
or water. Each liquid formulation was poured into dissolution tester, mixed with first solu-
tion (artificial gastric juice; pH 1.2) for two hours, then with second solution (artifical ente-
ric juice; pH 6.8) for thirty minutes. pH was measured periodically for two and half hours.
Samples were drawn periodically, mixed with lansoprazole as an internal standard, and
injected to HPLC. As results, pH of sodium bicarbonate solution of omeprazole was signifi-
cantly higher than that of orange juice or water in first solution (6.2-7.4 vs. 1.2, p<0.005).
At 150 min, concentrations of omeprazole in three diluents with granules and in sodium bi-
carbonate solution of tablet powder sustained significantly higher than in other solution of
tablet powder (p<0.001). In conclusion, enteric-coated granules from capsule with three
diluents and powder from tablet in sodium bicarbonate solution was stable during dissolution
test, which would be appropriate and recommended for patient who can not swallow solid
preparations.
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Fig. 1. pH changes of omeprazole solution: 20 mg ome-
prazole capaule and tablet are mixed with 10 ml of
NaHCO, (pH 8.2), water (pH 6.0) and orange juice (pH
2.7); 1st sloution (pH 1.2) 500 ml and 2nd solution (pH
6.8) 125 ml were added and mixed in 100 rpm as the
dissolution test of USP/NF
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Fig. 2. Changes of omeprazole concentration. 20 mg ome-
prazole capaule and tablet are mixed with 10 ml of
NaHCO, (pH 8.2), water (pH 6.0) and orange juice (pH
2.7); 1st sloution (artificial gastric juice; pH 1.2) 500 ml
and 2nd solution (artifical enteric juice; pH 6.8) 125 ml
were added and mixed in 100 rpm as the dissolution test
of USP/NF.

I (p=042), 2AA F29l Ber FLA Yo
4R FHERS A evEeE 32} =
bek(p<0.001).

£ A7elM A 8 Jalea] AleRel Fe
v Zels AAs} FAASE B@EA) == AL
TR EHAANE F AA s Fojsle wpHLS wlws
A, AR 2 o) AL A pHel| whel ow)za)
2] §50] & AolE BHydoh A]RE pH 6 ol

o

Kor. J. Clin. Pharm., Vol. 11, No. 1, 2001

+ FAg T2 AY e ZelE giiie] o
HA 943 4% AY ¢ B vEE 2oy I
E<t pH 128 #AI8E edlX] i, B AL ed=
o] Abell 3] =EFe] F43) BalgoRA AL
o 93] xEEe] F438] Yo AazA] 10
FHE ol AL ¥=E Rk

RHAe] W EE LT Aol 4L 2T
EEE FEFTE ABAS ZAT Al pH 129
%= pH 6 oJAkoZ WA 4~ & g =3
Fxao] FaY Wiea Hald AL oA F
2t B9 EGAE 9 A 299N 2 3EE HE
He AL Al 194 497t REFG} A 29
r $EHAUEE viehdth
AEARE 7R NE F edA Fau B 23
Aol B GFM AddE 2R FHE 10
1 R7IAIZRE ol AA 108e] FEEF F 20
| sl Alkelsiond pH 4ollell A Baf nubit
17} 108 °)3l2l= Mathew S-2] Hils} vl A] &
99 oW ZeEe] %57} 05 megml® §AFsH}

e zelEe 3 3 T2 24X]2F pH 3.5 9]
Ag A Wil S AR B4 Ea)
= AN 2By Ages 497 fdn &3
< Adsied f8sel™?” a8y, edi=elE o
mg/ml 84| pH 1lelME 300d, pH 6.504%= 18
A7, pH 4 elalell A= 108 of3le) obdAlS zkxt 9]
o] A48 FTRe] Folete &4=hE i pHol 28]
BB, A9 A9 =] FAY dAo) 2L
o 5 FAZ Aaht A A & ge 33
A Fesliz} & wf ojeigo] e}

e ZelEs AAEle] Fojsls WS Hriet
dA7ollA Phillips = ¢F EE/NE AMESET QU=
g} 759 dAez sEFas Qi Huh 24
oRfstial emzelE PN E Foisle) o BIbo}
oA, vIS-2 Hristded, Aeel 40 mg, 68 A
ZF ¥ 40 mg, 2 F vhd 20 mgd T EH H,
At IR ) E FA E 22 vl gor F
8 A2 298 sl F=H4 glo) S pHE
55 ol22 {A&RF}. Sharma Fo| HBAPE
ke FREA G wbes omeprazole 384 T 20
mgE 23R F29 A T3 F 2447 9 pH
F A% A9 NEARG §93 Aol gz,
2o Ze}E HYs Foidt dFelME ABARG
Frelgt xjojr} glolom)” ghzelZo} o ZelE
A8 IE 292 T, G £ £ R
g A A7 BE AelxA Aok Al=ge A8
317] Sigt 718l AAsledtl” Balaban & F8x}
Aol 118 32} 20904 omeprazole 20 mg i

N \lrt‘r_{m‘-_’_l‘




84 Omeprazole 4419 PR 2] ) 3 Fod o) 83413

40 mgs B3 A NG wbeZ Fo48t F $FAES
Rol pHE EA Y XBAHRG f-23 o7} 3l
22w 40 mgo) 20 mghvt ¥  2HE Hoig?
Larson 5~ 71748t Absk 109ellA] 24 A Folah=
Wl NG wbed 53k #3& B3 233t & &
o5l WhE-S T PP pentagastrin-stimulated
peak acid output(PAO) %4 A=} AUC(area under
the plasma concentration-time curve)doll* #2]8F =}
o] 2 Holz) sk} = Mohiuddin 5-0) 147 7
ZHN S U ® gl A Bgael eAFA, Alka-
Seltzer, AlFpazoll AHEA AP S B AE X
A gsted o] Y iA] NA] FoulH S AA wlws)
32 ot AL S B pH 40]AHS Heol: A
7k vlEel| Qo] )8k zhel7} gleiA o] Fojuhy
o] A7}t A= HAZE 5 U

HHE wbeZ Foi3pr| ofelE o)f F e ¥
24 EAolt}. Dum 5-& S| =ZelEs} sizeE: 2
£ AL B m A 3 14 F NG tbe
5 R F whed B v A¥e) AFE Al
AR e, 1 A AR ool R enE
o] Wolx|= Ao ettt E elFo| = NG tube
S AMESHA 4 R ARTRE AMslg ot A4
3L g Solo)) Heol Felo) SFE FRE)
&3k A9RoE o RaKo] AL AgE Btk
A FolA] FES oA FHS Aoy Hs) A
L= AAe) ofolr] HAA o] FolEw Ao F
o§7} 7Fs3l},

£ AT oES Es] A3k 10 ml, F
Bol B k& Aoji=dl 20 ml, & 30 miE ARS-
3ld ) Dunn 52 15-30 ml 2, Alkrse] G2
Eibslar Fuel B2 FES ¢hdE] Aohdied &
60 m7} DLW Phillip 5 omeprazole 20 mg
210 mi®] F25E EF F £ 510 mlE AWl
'Y Balabans-2- 30 ml2] Eol E£F3 ¥ 15 mly
E2 HolWem ? Zimmermann - L kel
6-1070% o B2 Hojde] Al 140 mE F
AP Chun 5& 40 m2) AlgFeas)l 233 A
A 120 mlE QAT F2p FoI A RAERH
oh g} B Faol el AFA, Fo A FAE
TS GiE Al ole] gle Aow Yrge

FEPE 3P A A 2SS B3] 7Y
sk sk Phillips o] ¥ 759E Ao & o
Fo =12 mEg/10 mb) WAV dzie]Ze] HAst 3
27} Godet® gz, oju] AbYY] EfdoE 9ldt
S 43 gAY 93] 2 3Re)Al= 10 mEq
= od3ke & 4t glowrE olal AR gl wizksl of
Holo Al AEA HPE AR Fre] MM &

17

galed Foksh= 7o) & Alod AT McAndrew
zo ov|ZelEy} LTSS HAFY S92 F
&= WS JFsieled erlZaEY AS 84%
Zx42 25 mlo] B 25 mE E3a] AREEiHQsS
mEg/5 ml) iz 4niz A]1E Y 4 gL st
Soie

sw| =z et PAS A7’ Quercia 5l
28l 2 mgmiZk AgelAl 149, W m= A
3092%) FAEAT,'” Phillipssell 213 2 mg/ml7}
AleoA] 7Y, WAAE 30dEF 90% oA EeS
2x)ge 'Y YAl 30e Fet e A2 Y
W AR WEe] 247 AME £ e JeE Al
AJgket, B <o) o] AgF ev| ZeiEe] Aloks)
Apale} FExel| o] Hdl Al Azl €T,
Fz FARRS AYFA 84%wivE ZAT FE
Sgool|A] Fo] me] wojrhs AL T o, ¢
glueell A AlRERl AEE AREE wie] kA
o A3 47t ok

g £

ouTeEe ZeE W AdAeM A 244
o)A A BH)E ARSI 284 9, AR
Ay, 474 A=l AT glow], Ak s 3}
A7) el Ao ARl dlek THAA)
AFFopr} ofelg Lol AW Fol AN A
shelol Fofshs Ag A WA SlelMel A
o] TEiElelAol B9 B ATolME erlZeE 3
$4 AR} AR AN Folsie A A}
g3} olo] we} ev]xelE Ee) WS sk
o a4 AR FaEpel ERE A A
omzeEe) WA Qokom B3t edlx Tl
NE e REHT ATHNNN T8 454
gom AblAE BAje] A aiet 233 A
g o QUi AlREY 84 ¥Ee Faew £
ool Boleh 9ol vl ZekEe) 57k AR
£ 9 S 9le ARE SRt Folt edlx) F
20) Agelt AV GalolA evzetgel Al
H5je] AEEA wtch AEA qHAAe] H o]
A Eehic) Apgaale A bdAele] AP At
2, oAl Fa, FES BT EYAOL AEY
glext, A woe Aee FES B TP
AgEg A 4 ok

ol B

HAle|

Fol i 38| H/KISTEP A4 Sy of o] shar



18

A Al dulel] s Ssigone of
o RAF=Rye

#

Mo

1. Lacy CF, Armstrong LL, Goldman MP, Lance LL.
Omeprazole, Drug information handbook. 1999-2000;
861-2

2. Lacy CF, Armstrong LL, Goldman MP, Lance LL. Lan-
soprazole, Drug information handbook. 1998-1999;
925-6

3. USP 24 NF 19, U.S Pharmacopeia & National Formu-
lary, 2000; 1217-8, 1941-3

4. Losec product information. -3+ ¥}

. Pilbrant A, Cederberg C. Development of an oral for-
mulation of omeprazole. Scand J Gastroenterol Suppl
1985; 108: 113-20

6. Dunn, Alisha. Delivery of omeprazole and lansoprazole
granules through a nasogastric tube in vitro. Am J
Health-Syst Pharm 1999; 56(22): 2327-30

7. Woods DJ, McClintock AD. Omeprazole administra-
tion(letter). Ann Pharmacother 1993; 27: 651

8. Peckman HJ. Alternative method for administering pro-
ton pump inhibitors through nasogastric tubes(letter).

. Am J Health-Syst Pharm. 1999; 56: 1020

9. Mohiuddin AM, Pursnani KG, David AK, et al. Effec-
tive gastric acid suppression of enteric-coated omepra-
zole granules. Dig Dis Sci 1997; 42: 715-9

10. Shargel YU. Physiologic factors related to drug

absorption, In: Applied biopharmaceutics and pharma-

cokinetics. Prentice Hall, 1993; 119-22

. Quercia RA, Chengde F, Xinchus L, Chow MSS. Sta-

bility of omeprazole in an extemporaneously. prepared

oral liquid. Am J Health-Syst Pharm. 1997; 54(15):

1833-6

12. Kobayashi K, Chiba K, Sohn DR, Kato Y, et al.
Simultaneous determination of omeprazole and its
metabolites in plasma nd urine by reversed-phase high-
performance liquid chromatography with an alkaline-
resistant polymer-coated C18 column. J chromatogra-
phy 1992; 592: 299-305

13. Aoki I, Okumura M, Yashiki T. High-pressure liquid
chromatography determination of lansoprazole and its
metabolites in human serum and urine. J Chromatogra-
phy 1991; 571: 283-90

9}

1

—_

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kor. J. Clin. Pharm., Vol. 11, No. 1, 2001

Mathew M, Gupta VD, Bailey RE. Stability of ome-
prazole solutions at various pH values as determined
by high-performance liquid chromatography. Drug Dev
Ind Pharm 1995; 21: 965-71

Marton PN. Omeprazole. N Engl J Med 1991;324:965-
75 (review)

Phillips JO, Metzler MH, Palmieri MT, Huckfeldt RE,
Dahl NG. A prospective study of simplified omepra-
zole suspension for the prophylaxis of stress-related
mucosal damage. Crit Care Med 1996 Nov; 24(11):
1793-800

Lasky MR, Metzler MH, Phillips JO. A prospective
study of omeprazole suspension to prevent clinically
significant gastrointestinal bleeding from stress ulcers
in mechanically ventilated trauma patients. J Trauma
1998; 44(3): 527-33

Sharma VK, Heinzelmann EJ, Steinberg EN, Vasudeva
R, et al. Nonencapsulated, intact omeprazole granules
effectively suppress intragastric acidity when adminis-
tered via a gastrostomy. Am J Gastroenterol 1997;
92(5) 848-51

Sharma VK, Vasudeva R, Howden CW. The effects on
intragastric acidity of per-gastrostomy administration of
an alkaline suspension of omeprazole. Aliment Phar-
macol Ther 1999; 13(8): 1091-5

Sharma VK. Comparison of 24-hour intragastric pH
using four liquid formulations of lansoprazole and
omeprazole. Am J Health Syst Pharm 1999; 56(23
Suppl 4): S18-21. Review

Balaban DH, Duckworth CW, Peura DA. Nasogastric
omeprazole; effect on gastric pH in critically ill
patients. Gastroenterology 1997; 92(1): 79-83

Larson C, Cavuto N, Flockhart D. Bioavailability and
effecacy of omeprazole given orally and by nasogastric
tube. Dig Dis Sci 1996; 41: 475-479

Zimmermann A, Walters JK, Katona B, et al. Alterna-
tive methods of proton pump inhibitor administration,
Consult Pharm 1997; 12: 990-8

Chun AHC, Shi HH, Achari R. Lansoprazole; admin-
istration of the contents of a capsule dosage formula-
tion through a nasogastric tube. Clin Ther 1996; 18:
833-42

McAndrews KL, Eastham JH. Omeprazole and ianso-
prazole suspensions for nasogastric administration.(let-
ter) Am J Health-Syst Pharm 1997; 56: 81



