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Formulation of Rectal Suppositories of Omeprazole*
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Chungnam National University, Taejon, 306-764, Korea

Abstract—In order for formulation of rectal containing OMZ, the OMZ suppositories were prepa-
red using water-soluble base, PEG 4000 base and oil-soluble base, Witepsol H 15. Chemical stability
of OMZ in suppositories was increased when Witepsol H 15 was used as a suppository base and
arginine was added as a stabilizer. The decomposition of OMZ in suppository bases followed the
first-order kinetics and their rate constants were 0.11 day '(t,»=/6.25 days) tfor Witepsol H 15
suppository and 0.48 day ‘(t,,=/1.43 days) for PEG 4000 suppository, respectively. On the other
hand, the decomposition rate constants of Witepsol suppository and PEG suppository stabilized
with arginine were 3.89X10 *(t,»=171.1 days) and 8.76 X 10 * day '(t,,=79.9 days)., respectively.
Shelf-lives of the Witepsol and PEG suppositories stabilized with arginine were te, =291.8 days
and tu =282.1 days at 35C and 75% RH, respectively. The dissolution test of OMZ suppositories
was performed by rotating dialysis cel(RDC) method and the release rate constant was calculated
by the simplified Higuchi's equation, Q' =K’ t'* Dissolution of OMZ from suppositories was augme-
nted as arginine was added, particle size of OMZ was reduced and a suitable surfactant such
as SLS was added. RDC method was more appropriate and available than Paddle method to eva-
luate the dissolution rate of lipophilic-base suppositoies. Arginine was found to be a very useful
exipient for the enhancement of stability and dissolution of OMZ in suppositories.

Keywords [} Omeprazole, Arginine, Lipophilic-base suppository, Witepsol H 15, PEG 4000, Stability,
Dissolution, Decomposition rate constant, Rotating dialysis cell(RDC) method, Shelf-life.
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Fig. 1—Rotating dialysis cell appatatus.
A, suppository ; B, filter; C, cell holder ;
D, flask; E, sampling tube: F, stirring
wing; G, internal phase; H, external
phase
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Fig. 2—Calibration curve of omeprazole(r=0.9998)
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Fig. 3—First-order plots for degradation of omeprazole
in suppositories without stabilizer at 40T and

70% RH.
Key . ®, Witepsol H15: C, PEG 4000
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Fig. 4—First-order plots for degradation of omeprazole

in suppositories containing Na,HPQO, as stabili-
zer at 40C and 70% RH.
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Fig. 5— First-order plots for degradation of omeprazole
in Witepsol H 15 (closed symbols) and PEG
4000 (open symbols) base suppositories contai-
ning arginine at 40C and 70% RH.
Key . Amount of arginine per suppository . 30
mg(® O); 20 mg(a. A): 10 mg(m. )
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Table I—Results of the degradation for omeprazole suppositories at 35C and 75% RH
Aging Ti ths
Base Lot No. Initial ging Time(months) k(day ') tooe (days)
2 4 7 8
1 100.2 98.1 952 93.1 921
PEG 4000 2 100.8 97.5 94.1 924 91.1
3 100.3 98.9 95.6 94.1 92.8
mean 100.4 98.2 95.0 93.2 92.0 3.64X10 * 2918
1 100.5 98.5 95.2 94.1 92.4
Witepsol H 15 2 100.4 98.3 95.1 94.5 919
3 100.1 98.3 944 93.1 90.8
mean 100.2 98.2 94.9 93.9 91.7 3.69x10* 282.1
100 5 g Table I1—Higuchi's and first-order rate constants of
8o b omeprazole from suppositories prepared by
= PEG 4000 and Witepsol H 15 bases
= 6o}
2 Higuchi's diffusion model First order release
i: 4or K'(mg-min V%) r* K'(min ') r
20 ¢ * ] PEG 4000 1.634 0.846 0.069 0936
0 /'/t’_’*’k’—*_d Witepsol H 15 0.381 0.929 1531 0.881
0 20 40 60 80 * 5 correlation coefficient
Time(min)

Fig. 6—Dissolution profiles of omeprazole from Witep-
sol H15 (@) and PEG 4000(.:) suppositories
by Paddle method at 50 rpm.
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Rotating dialysis cellol] <23t =ix|2EE{Q|
OMZ9e| 8&°"

A-8A7HE A zE Aol diele] A3 &
AlgHl & 7 8817) 2)5be] rotating dialysis cell(RDC)
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A o] 24 {OMZ(<200 mesh) 20 mg, arginine 10 mg,
Witepsol H 15 1,070 mg}& WfAte g3}o] filtere] A+
B, fr2i-T(glass bead)®] =, WjdNe] B g A
(rpm)s QAR AEFa o5 At @B £54]
& A A oS5 Pt

Filter2] R4I3lo{ S0l W2 OMZ9 & — I5A4
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(r=0987)°190.e.M, Hel+ 15705 243 ASdl=
2E45AF 1177 mg min YA(r=0993)°|gic}k =
& 2l 30702k 50708 7H7t AMEE A Selle B
4E55 447 1196 mg-min Y(r=0.997)2.2 79}
o9, fET7e ALE FrPrAd wget 2RS4
A7t ARG gt 1o 7h7bed e

ool Hulo g2 OMZe 85— Uit
FAE 1, 2 ¥ 5mlE W71, activated HVLP
filter, 2 100 rpm, Fe|F 30709 £7oz &
Z-& 21383 29 Fig 99} 7l = volumee] 1 ml<g)
7ol 4352447 1,068 mg-min Y4(r=0.993)
ola, 2migl 7fols £E5EAR7) 1.348 mg-
min~ "*(r=0.998)0]¢] 2™, 5miel AJolE £5%

8o
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Fig. 7—Effect of filter activation on dissolution of
omeprazole from Witepsol H 15 base supposi-
tories by RDC method at 100 rpm when vo-
lume of internal phase was 5ml. (meanz SD,
n=23)

Key ! @, activated HVLP filter ; A, inactiva-
ted HVLP filter

2 A 7F 1196 mg-min "r=0997)24, 2m/el 7
of &&&H=A7E A Eghc

3ol WE OMZe 85— 3442 100, 120
2 140 rpme. 2 W 3A]7) 7 activated HVLP filter,
T 3070 B WAdele] Rajg 2mig sle] 4%
AES A A3 Fig 103 gtk 3152 100
rpm 2 GF XS s £55 2347} 1.335 mg-
min Y (r=0.991)0] R 1, 3] A4 120 rpm2] 7ol =
/457l 1382 mg min Y(r=0993)0|3] 0.0, 3
A 140 rpm2] 790l 824w 447} 1554 mg-
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Fig. 8—Effects of number of glass bead on dissolution
of omeprazole from Witepsol H 15 base suppo-
sitories by RDC method at 100 rpm when the
volume of internal phase was 5 m/ and HVLP
filter was activated.(mean+ SD, n=3)

Key ! Number of glass beads : @, 30 and 50 ;
A, 15 m, no glass bead

100

8ol
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- 60}
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o . . _
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Fig. 9—Effect of internal phase volume on dissolution
of omeprazole from Witepsol H 15 base suppo-
sitories by RDC method at 100 rpm when the
number of glass beads used was 30 and HVLP
filter was activated. (mean* SD, n=3)

Key ! Internal phase volume . @, 1m/; A, 2
m/; M, 5m/
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Table II—Effect of filter activation, number of glass
bead, interna! phase volume, and rpm on
release rate constant of omeprazole prepa-
red by using Witepsol H 15 base and argi-

nine
Release rate constant, K’
Factor A
(mg-min *)
. activated 0.960 (r=0.993)
Filter . .
inactivated 0.714 (r=0.987)
0 0.942 (r—=0.987)
15 1.177 (r=0.993)
. of gl ¢
No. of glass bead o) 1.196 (r=0.997)
50 1.196 (r=0.997)
1 1.068 (r=0.993)
Internal phase
1.348 (r=0.998)
volume(m/)
5 1.196 (r=0.997)
100 1.335 (r=0.991)
RPM 120 1.382 (r=0.993)
140 1.554 (r=0.998)
100
_ so}
- eo}
¥
% -4
2 40[
L
[
20 }
o N ; - .
0 30 60 90 120 150
Time(min)

Fig. 10—Effects of rpm on dissolution of omeprazole
from Witepsol H 15 base suppositories by
RDC method, when the volume of internal
phase was 2 m/, number of glass beads used
was 30 and HVLP filter was activated.
(mean* SD, n=3)
Key: ®, 100 rpm : &, 120 rpm ; W, 140 rpm

SEEEA7L AR A4 Ado] Fasle] g o
3wl (Table IID).

olakel A3z HE] RDC £E4)8eo)4 activated
HVLP filterg A3}z, §-8]7F 307M,

A

internal vo-

lume 2m/ ¥ 34 40rpme] FHo =z Fes
T Ad2EE wAste] £E3418S s whghE g
IS e 7 vk grisle] A& &5
2142 RDClol 2t uhyjolelw Aj2beic)

Vol. 37, No. 4, 1993

OMZ EZ&o0|| o|X|= Arginine2 2%

A sHA| & arginined H7psbo] A xg 244 2
84 2200 mesh OMZ 20 mg, arginine 10 mg,
Witepsol H15 =+ PEG4000 1,070 mg)2} argi-
nined §-3k4] o2 #4200 mesh OMZ 20 mg,
Witepsol H15 & PEG 4000 1,080 mg)& 7131
RDCH e 2 -8-&A|&(activated HVLP filter, f-2]F+
3070, WAarede] B 2mil, 140 rpm)E AR A,
Fig. 115} 3k &, #1484 71412 Witepsol H 152
AH8-3 o arginine i Aol e £E45 A5}
1.554 mg-min Y (r=0.998)°121 1, arginine ®©}3H§
HAol M= 2ESEHT7E 0947 mgemin (=
0.978)0] 32, argmme—ﬁr 71 4+7) 64.1% 2] §5%
A A7t dSg F F U, 7844714 PEG 4000
9] #Hol| A= arginined FHT HAe L5453
7k 2060 mg-min Y r=0.968)0] 1, arginine& &
k2] ke AAd e 5455 A7) 2323 mg-
min "(r=0955)24 &&&%d o4 e #ho)
7b vhehobA] o452 o 5 ik

uleb OMZeo] FA Ao A 284 714 Wite-

psol H 158 4148 OMZ 34| 2] 7-$-ol = arginine-&
1M 10mgHw shhe2 Y OMZFote] 355
2 3A A 7} ik
100
80
o
© eof
ke
2 4o} ——‘/’*
7]
~
20}
) ’ o . x
) 30 60 90 120 180

Time(min)

Fig. 11—Effects of arginine on dissolution rate of
omeprazole from Witepsol H 15 (closed sym-
bols) and PEG 4000(open symbols)base sup-
positories by RDC method at 140 rpm, when
the volume of internal phase was 2 m/, num-
ber of glass beads used was 30 and HVLP
filter was activated. (meant SD, n=3)

Key . ® and , arginine used ; A& and A,
without arginine
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OMZ XlxzJt BE0l olxl= H&

5 oFFe IRy} A44 FHARNE EY
B2 v)A kg PESI) flEke] FokEe] §f
2} E 2 50~ 100 mesh, 100~200 mesh % 200 mesh
olAte] AZx| R F-Fated 7} FHA OMZ 20 mg,
arginine 10 mg % Witepsol H 15 1,070 mg$ &f-3t
#HAloll a4 RDCH 22 Arlgt Az
Fig 129} 2okth 2, 9)2b7} 50~100 meshe] o2&
gHi-gk 2184 FAol M §E5EA T 0712 mg-

n YA(r=0.996)°1%1 3, 100~200 mesh®] =} alol A
= %%ﬂﬁ;zé—r 0.851 mg-min YA(r=0.989)°1%] 2
m, 200mesh °]4e FHAlo| M+ £EFLHE=AF7
1554 mg-min “Xr=0998)% ieblslch  alebAd
OMZ& &5 A&47144 1}21101]/(15 d4zE 7t
T4 vAEA Eilshe o] £55% A7

ol Ao fAT BRUE T 4 A

&S

OMZ2| 250i o|xlz 7|Et HIIHI2 HE

4| 9] A ZA e eFE o] Fat v 7}E-3HE f{s)ed
ARSA S Arpske A97F 2 e, o] F
ol W44 ok nd Y "*, k&2 %3}11& %7k
WA v 2 FRAE 5oy FUhe kAR
gt AlA & sulfisoxazole®] HH4 714l A sodium
lauryl sulfate(SLS)% AH A4 E 05~5%7H% A}
235le] F4Z7HS 8Held AFo] M uEgrh? 53
Ca?' o) Autabe] Axe] FxfAld T8 o
&g ghc) a4 o) Ca® o]% EDTA-2Na 5
Aol a2 A Ashd HAE FEstel] o of
BFodo| <d8& vlArs REiarEo] vk ubepA
B Ao Me g7R Al Ao} Ao =4l
(EDTA-2Na)7} OMZe] &£&&xo v|xe d3&
otolr 7] §)3lod, 7+ 2A(1.1g)wd OMZ 20 mg % ar-
ginine 10 mgg &F-31%=F 8lar, o] 7o A Az
Z 4 SLS 5mg, Span 60 20 mg, Tween 60 20 mg
9l Brij 35 20 mg Solv} # EJ]O]EEE}H]E*‘] EDTA-2
Na 20 mg$ 7}32 Yoz 3547144l Witepsol
H15& 7}sfe] Alzxd JJrﬂM] 3t RDCHoZ
L2 A9L AXskdch. 2 43, Fig 133 2sich

Fig 139] 222 R ¥ Satel 3 $E5=44
K'= SLSe] 7% 1.997 mg-min %, Span 602] 7%
1.684 mg-min ' Tween 602] 7-¢- 1.636 mg-min~ 2,

100

80|

60}

40 |

Released %

20

o 30 60 20 120 180

Time(min)

Fi

g. 12—Effect of particle size omeprazole on its dis-
solution rate from Witepsol H 15 base suppo-
sitories by RDC method at 140 rpm, when
the volume of internal phase was 2 m/, num-
ber of glass beads used was 30 and HVLP
filter was activated. (meant SD, n=3)

Key : Particle size . ®, <200mesh; A,
100~200 mesh ;: M, 50~ 100 mesh

100

8o r

60

40T

Released %

20

o 30 60 80 120 180

Time(min)

Fig. 13—Effects of additives on dissolution rate of
omeprazole from Witepsol H 15 base supposi-
tories by RDC method at 140 rpm, when the
volume of internal phase was 2 m/, number
of glass beads used was 30 and HVLP filter
was activated. (meant SD, n=3)

Key: @, SLS: a, Tween 60; M, Span
60; @, Brij 35; ¥, EDTA-2Na: .. no
additive

A7AE AHgskxl ¢S ¢ 1554 mg-min 2

Brij 352] 7$- 1.120 mg-min~ "2, EDTA9] 7$- 0.851
mg-min “?¢]gct. &, Fig 1344 Witepsol H 15
FHA) 28 OMZ] E45 %0 vl o g9 A7]e]
=A]+= SLS(HLB=40)>Span 60(HLB=4.7)>Tween
60(HLB=14.9)>no additive>Brij 35(HLB=16.9)=}
Aot olibe] AR EE] OMZe] &4 4T
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X

lf{i'-*éﬂl% YhgonA WE 5 glout 1 A4
}

Aol HLB ghabs Feldsle Atz ¢

o_‘_ m‘.‘"_

‘zi Ek

2ufjA2 BESH

-k BFl(V,/V.) uhE A /A BT - Wite-
psol H15-pH 74 PBSAH o4 OMZe} HulATE &
gt A7 cheAeg A 4ksbd 1.35+ 0.010]1% )

G 02585+ 873X 10 “(mg/m)
Cuuwor  0.1909+ 873X 10 *(mg/ml)
=135+ (n=3)

AeA7Ide] A 4gEe]
Agol WAL fAEeelo Wk old of%
Foe FASAd Y FrE A Y Rl
o3 opyo] ok theol o] Fgoh o yE] Yot
Ested §59 5 aleh olu) el 4 oshel vk
puolo] palElo] BabHOR O/WH fah2
ASA Dol olw oFEe] ¥alARP), 4 F
oFEeHA,), FAES] FEHA), T FHOV,) ¥
feabel SVl Aol A ) AFPRE Tk
o2 vEhd 4 itk

s 0 o

o o 4

o

S

b0

P . C()x[ _ ~A<,/V/;
Cl‘r}/{.vr Au‘/Vu‘

ARV, /V)E o2k 3pHE obg A3t 3irh(o=

V./V.)

oln F oFEEKA)Z A=A TAE
= Pt o}l ohg3h gk

dehd 5 ogle

A-A, 1
pP=—- ol
A, o]
wepa] b Fol ekEeHA)-S obgat vk
— A
i PQ) + 1

o37fell A B AlS- P7E SobstAE 4 Z‘H] o7}
AW A /A HobA 7] wiitel] kel
wolalA ot abeba] RAFAD A4S AlAE “HOH%
ARE-¥l okERE LR Ale] AT S st
FrAl A7) o] Fis Aelskedeol S, Abg-a 7]
&g xHe ¥avt 9}

ol el Aol ulel AJ/AE AEsha Aol A
T-8F o) 2] A /AL A ul(e)ol tste] wimgk A,
Table IV} 3Fow| A%8H A /A o(&20] V,/V)7}
Z7}aroll whuh 7k adked ot o] E A W) A% |7} v
1A vhebsiel

7ide] 20| OMZe &0l n|xl= EE

Aol ae} 71A9] & A7 HAAE A
16}4’ V.V, 2 Wslel| mpE £-54 % 350 W3l
<+ Table IVOﬂ vreli il &, o] Table Vel 4 RE
H}S’} jro] B&&w A43= V,/V,7F 05Y wf 1510
mg-min (r 0991) 0.652 w 1.554 mg-min “Yr
=0.998), 1.0¢ = 1.171 mg-min “(r=0.993), 1.52!
o} 0.920 mg-min Y2(r=0.982), 2.0 uf 0.835 mg-
min (r=0.987)2.2 V,/V,{to] Ao ule} &34
EAP7E ags o 5 dddck

2

rh

OMZ2] 2abfo] o] et AMAAE 9]}k

Table IV—Effect of V./V. () on dissolution rate constants and (A./A) under dissolution conditions of internal
phase volume 2 m/, 30 glass beads, activated HVLP filter and 140 rpm. (mean* SD, n=23)

[ 0.5 0.65 1.0 1.5 2.0

A/A 0.597 0.533 0.426 0.331 0.270
(Theoretical value)

AJ/A 0.727+ 0.590+ 0419t 0.367+ 0.326%
(Experimental value) 0.50%x10 * 890X 10 3 6.00x10 * 225X10 ¢ 6.00x10 *
Release rate constant 1.510 1.554 1.171 0.920 0.835

K'(mg*min '*) (r=0.991), (r=0.998) (r=0.993) (r=0.982) (r=0.987)
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