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Effects of Suppository Bases and Additives on Rectal
Absorption of Ibuprofen Lysinate.

Hong Ryeol Jeon*, Dong Woo Park*, Seung Mok Lee*, Jung Woo Yi and Young Wook Choi’
*Central Research Institute, Il Yang Pharm. Co. Lid. College of Pharmacy, Chung-Ang University
(Received July 20, 1994)

Ibuprofen is an effective non-steroidal anti-inflammatory drug (NSAID), but it has several limitations

in clinical application because of low solubility in water and gastrointestinal irritation. A water-soluble
salt of ibuprofen, ibuprofen lysinate, has been synthesized to overcome these shortcomings, and it was
formulated as suppository for rectal administration. Witepsol and polyethylene glycols were employed
as suppository bases for either ibuprofen or ibuprofen lysinate, in order to compare the bioavailability
in rabbits. The plasma concentrations of ibuprofen were assayed by HPLC after a rectal administration
of ibuprofen and ibuprofen lysinate, respectively. In addition to the comparison of two suppository bases,
the other factors which affect on rectal absorption were also evaluated, especially in the point of not
only particle size and shape of ibuprofen lysinate but also effects of additives such as stearic acid, cetyl
alcohol and capric acid. And pharmacokinetic parameters such as AUC, Cuer, and twer were also compared.
In conclusion, spray-dried ibuprofen lysinate which was polyporous and spherical shape gave an increased
absorption from the rectal formulations with Witepsol H15 and stearic acid.

Keywords — Ibuprofen, Ibuprofen lysinate, Suppository bases, Additives, Rectal absorption, Relative bioa-
vailability.

o| B3 2 |2 arylalkanoic acidAl g9l ¥|AH 2
o= APAIRA FYE IFHET A Forelx
AEEd 9 SWEG A, WY A4
Fa2A Bage 206.280])31 Bo WtEAo|H o
©E, oME, Y e FR2EXEA Z Zeth
Y, o Rz 2Ade A Afg o] w1 vHTE oF
AN xolY TRAE B3 =2 =,
BTFAZ 1A WA 22 A o EF
o =g

olRx g Ho] BogFe AFFAA A9 H$
19 12~1.8 go]al Y¥-#x}e] 39 24~3.2 g7tA

A

to] =& @3 ol

o] ARl A2

145

& ek 2ofe] 74 14 AT kg 20 mgo]
3ol Aok FulEls BEIA A 19 T
o] kgd 40 mg7HA TFE F Utk o] F-Z 2w
Fgoge Fa 37N, LAY AEE

] 93 E2AE FREE, 7EY Fol Bu
€31 Qie}. whebA oz Ao fFEgo A%
A8 Fo)7) AdME BTRA o099 gE
TR ze Mg vES FeE=rE waa 33
Aol B E& o) zaAF Jide] dastA o
Ack.

olxzzel 74%F @ 58 ohuleAty

oft o

ot Hr o B ol



146 A w5

7V E AR d8A o)z ”]3}"4 &
A7t w9 AX FFEo] 1 4F A <
£o] &olsith= Folt}. 1 o2 °V‘-\43‘«] s
opAtE-E £3 A olxmd A vlolEE
2 g S Wil B2 FARAE g 2oln
Ak W ol RE 2 H G ] Sl o]RZzH )X
Hlo]Ex o]F X2 Ald d] Eo v & 5o
erZo] & =3 JdH, SRR XE, ZAH=
A ¥A et} EAFe 352.4601"’ Fo e
ojR-Ze o -FHOBA FAHW

FARBE AR ] st AR, F FAl=
A opel 8 &, ARG He8e AR
BFE e REAANEA L YRS FEA
£ 7|A R o] FolA Jon 235 ans) Yo}
oFE-9] B3Vt A F4go] Erke Aol lth
&, ANA LA Y] FAV} M A= B L AR NE
A% 4 AL, FEF7 vIng F3dla, 7%
oo Hlete ko] Rl 3 FHI} ‘5%0‘11
BATFA7E B Lopt =Q1BALY] Ao x
o7t vl A 453 HE & 5 Ik

FAE AZE 9 A3 7]AE AW A
2o o3t ZAL EH|de gaE o] WEs
Qe FEAES HEIA HY 7B 9y Role
71z A A4 7R 84 71A7)
<d 9 A 71AE ok Be FHE 5

A7 A3AA 9 C12~C18 W¥le] %3
A Ake 2EMF e o293} 3 29 2 mono-,
di-, tri-glyceride 2] E3+E-0]ch® o] 714 F+= 1950
Al /ML AT 717Ee A 5 AAFA e 2H S
AANR Aoz seta oz ekydtn HYrgol
o FERAMY o] FHoluts B9 Aol 9l
ojx 7 de 2oli gtk T3 84 7]1A1
ZNAAZYIFHE AFUALA|EE S 3l
’*1 7tE et wHeE SHE 2 A -(CH.CH:0)n- 9]

ZE 7HAAL glom Ade 93ty g}

ﬁhﬂ T A AlEEQl o] Z2AFAE Lo}
€ AEAZA NP KA 71AE AR Aol
Ao, 2L HLHAAR] oM Eotu] s A Ao B
3t Mg a9 JehR] Fsta glohe®
Hu ol R XAt S5t FL o]z 2y g
Ao EE AR AlAIE o} glon ol xw
AAEHAAZA, & LG9AFTAE A8 A1)

J. Kor. Pharm. Sci, Vol. 24, No. 3 (1994)

ol52- 039 A

S de, & AT o et 3
HEos AT ¥ALE Foln oAEY o
sk A5H AAE AL Ashel l%’—E
&) IEE AN FiT o AFFEA
aIsgom, Frol 93 UAE addo2H
1A, SFEAA, A7), B, U= ol mE 2
ol wlsstel thie] AAE YA Hasug
.

Jl~>
by r
r‘é ] 0¥:L

mlo

A 9y

Aok 9l 7174
Aok A A g 2= o] R 29 (Sigma Chem. Co.,,

USA,; IBE2 23, ojpx==zd A olE (L
Yang. Co., Korea; IBL® <3}, 2g|o}a&la(J.T.
Baker, US.A,; SA® 2}3D) , A€ &3-& (J.T.Baker,
USA,; CAZ 3D, 7}=#4F(J.T.Baker, USA;
CPAZ 2F3h), Witeposol H15 (Ashland Chem.,
USA), Zgojdz ZE)E 1500 (Ashland Chem.
Co., USA) & AI83lge oj9le] duir]efe
UdFE ARR3IGL YVEe aSd AR ET
g} (Waters 590, US.A), A3 B33 4 (UV
240, Shimadzu, Japan), Y X4 7] (Master sizer/
E,Malvern Instr.,, UK)), A4 2187 7 JEOL 200
CX, USA), 57127 (Niro Co., Denmark), =
ZA7%7) (Sinkukiko Co. Ltd., Germany) 52 A}-&
3ok

A=A

IBLE ¢} 50 mg¥ o} 22X E0 T 343}
3, A ¢F 200 rpme) £E 2 FEAA #)
AR TS gl ZH7ke) YERE D o
A73& 33t E 919 IBLE £4, 200542
A 2 o A7te] YriX 2 YA S
2339} o]uf focal lengtht 300 mm, Beam
length = 24 mm 223N YAAE =AM
AL FH3IA g2 Y8« IBLRE EAFICE

FeHo|d W FAREXRIH0|E (SEM) 23
—50T, 100 mmHg vacuum 234 52702
3o} 92 IBLY F9137) 200C, wj&E7] 90T,
F71% 3kg/em?e] A A BFAZES de
BLE #eHAnA3 FARAAHZ SEM)LR
AAFA S BFEYT) E 0)5L 77} 200542



LA YA YFFF e FASIA L A G 147

AA BeAE A SEMow st}

H|e| Hiz=

O[f=2Hl ZH—71AZA FEA47AA F
A=) 2ot WHEFA371AQ] Witepsol
HI5E A}&-3te] &8l met Alzstyom >
ol PEG 40003 PEG 15009] H|-&& 5:4% 3}
At} 7HF3) 7)E3 714 E 60T 873§
A7 F AA g 100 mge] IBE FG3EFE o|R
Z2AE 7Hste] A3 50F moldol] Foigo
A A8 Aol A ARl HMAE AMEE FAl9
AzAle 22 oz H7HA DS AL
71HE =% gF 50 mgel AVHAIE 718t g3
A7l o= IBE 7Hgich Witepsol$ AMg-3 IB 3
A€ IB/W, PEGE AH8-37 2 IB/P2 B3I T,
Witepsol 7|A|E AM&-3lAA H7HEA Ag ol
A4S AR AL IB/W-SA, AlEda.&S AHE3
A& IB/W-CAZ EA3Y T

O|F= =8 2[X|H[0|E ZH|— 2003 A& T3
IBLE 7141, IBatA| 9] Alzwia FdsiAl Al
Z3Red, A g IBEA 100 mge 53l
g} 714l 2 WitepsolAH-&-4] IBL/W, PEGE A}
£38 Ze IBL/PZ ®A8Q1, Witepsol 7141
AHS-3HHA H7MA = A SAE AHE-3F 32 IBL/W-
SA, CAE A1&3F AL IBL/W-CA, Ft=H4HS A}
23 AL IBL/W-CPA, A & 53317 %2 IBLAM
FA = IBL R)/W, 5271F3+ 42 IBLAME #
A IBL (FyW= EA)3Hc.

In vitroo|| M Q] f28kE

3| AFA cell Vol whe} 31 FA A (rotating
dialysis apparatus, PTSW type, Pharmatest, Ge-
rmany)E ©]§3t cellfiol] Zt HAE Y 43
A1zt B¢t s IB 9 IBLS A7) o o
WEES didebr e §EAEEF A 245 AL
f&9om cellfol: 3ml, 225 cell 2R
900 miE 71391, celle] 3AL 50 rpm, 25
37 £02TE X359tk 4 cell& Durapore ¥
Bel B8 (HVLP, 045 um, &7 28.6 mm, Mil-
lipore, USA)E o] 831501 cell Welle #HA <
HEHS A FA87] H38t 27 1 mme]
FETE 3070 Wi A¥3kET) 5, 10, 15, 30, 60,
180, 3004 vlt} cell &)%-2] W& A 0.2 miE A
sl 7AYo 33 HPLCE Z+7+9] IB 2 IBL]

FEE AFehch

HPLCEA o] AF8-% 7]Z& WatersA} (US.A) Al
£ 0 2 A pumpi Waters 59(5; detector+= Waters
486, integrator 2= Waters 7468 A&-3tth.
A#& Cosmosil Cis (5 pm, 150X4.6 mm)E A&
stgen, #E9g UV 220 nm, 4 1.0 m//min,
7= 0.05 AUFse] 27102 4319t} o542
2% IBY A4S HAEUELT 005M Qilols
AZFEHE 6:49 MR 33l pH 3002 2
Astgon, IBLY F$ 15% oHHEUEL S AL
yil=g

ZIE0Me| ZHETSH

AlIE}ZE2—White albino? 7I1EE 3 ALE (M
EAMEADE ARRO] TEEH dFLold 24Y4E
ZANA AN F AAd AT AT 1.8~22
kg W9 AE At APl A3k

ASFo| Y A MF-7IEE 129 3R
ato] 24412 AAAIZ] F kgd IB2A 50 mge] &
AE AFFAIA FEFAF 5, 10, 15, 30, 60,
180, 300%-m}t} heparin 2] & syringeE AH-8-3t
71Eel AARMNA EY 05 ml HE 2HFH3 10
B3 QAEEty 84S doF WeE Atk
ojwf 7tEZ} AAH JeiollA FHAFAF 30E
WA) 60%-Abolol He) R i@ go) dojun g,
20% ool wimdde] gle JtERRS AdEslyo
ez sct

HAZ 0|RZ2H ST EA-UA 42 &
S 02 ml Hste] 25% wlEkS 30 mio] 7hated
WAg $31A)7a 557t vortexE EFE H,
B g FA3 AAEL Sep-pak Ci plus®
AHgEte] AN & B 5mliE YA HIRs,
23 o2 100% €& 3miE AH8-st 8412
th o] o 3miE JIAT Ao dRer, W
ANgXet e 27w HPLCE 3% IB
=g AT

T )

Y
= ==

Zot % o

In vitroolM 1B % IBL2| &4

=2Male o] 83 IB @ IBLY HE9kANS A4
Hoz &2 o, WE HEE5A4L Ho 17 o]ulo
o} 60% o]o] WEEHAT (Fig. 1). E3 A7kl

J. Kor. Pharm. Sci., Vol. 24, No. 3 (1994)



148 AEY 5 ol5 BB HIS

100
90
80
70
60
50
40
30
20 [ f
10

Released - amount(%)

0 30 ‘ 60 ' slo 20 150 80
Time{min)

Figure 1—Drug release profiles from different suppository
‘formulations in release studies by rotating dialysis cell
method.
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W-SA; W, IB/W-CA; A, IBL/W-SA; A, IBL/W-CA; &,
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Figure 2—Plasma concentrations of ibuprofen after rectal
administrations of ibuprofen (IB) and ibuprofen lysinate
(IBL) to rabbits with a dose of 50 mg/kg as ibuprofen.
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Figure 3—Plasma concentrations of ibuprofen after rectal
administrations of ibuprofen (IB) and ibuprofen lysinate
(IBL) to rabbits with a dose of 50 mg/kg as ibuprofen.
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IBL/W-CPA; A, IBL/W-SA; A, IBL/W-CA
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Figure 4—Plasma concentrations of ibuprofen after rectal

administrations of three types of ibuprofen lysinate (IBL)

to rabbits with a dose of 50 mg/kg as ibuprofen.
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Figure 5— Size distribution of ibuprofen lysinate after sie-
ving (Top) and before sieving (Bottom).
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Figure 6— Scanning electron micrographs of spray dried
ibuprofen lysinate (Top) and freeze dried ibuprofen lysi-
nate (Bottom).
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Table I—Pharmacokinetic Parameters of lbuprofen (IB) and Ibuprofen Lysinate (IBL) fo//ow/ng Rectal Administration to

Rabbits with a Dose of 50 mg/kg as Ibuprofen

Parameter
Suppository”
Coax (ng/mil)” tmae (min) [AUCI™ (ug.min/mi) RA (%)°

IB/W 18.6 + 1.0 15 893.0 £ 127.8 100.0
IB/P 114 +18* 15 5198+ 258" 58.2
IBL/W 39.7+£20 15 21560 + 836 100.0
IBL/P 243+19 15 10840 = 639" 50.3
IBL (F)/W 34.7 +241 15 1503.3 + 689" 69.7
IBL (R)/W 323+30 15 14925 + 76.7" 69.2
IB/W-SA 258+ 17" 15 7694 + 15.7* 892
IB/W-CA 334 +29™ 15 1866.8 + 1289"" 2090
IBL/W-SA 524 +23°' 15 33315 £ 1453"" 154.5
IBL/W-CA 586+ 12" 15 2999.8 + 90.8'* 139.1
IBL/W-CPA 529 +17' 15 2954.1 = 70.5' 1370

“Abbreviations for suppositories can be found in the text. "Data are expressed as mean * S.E. (n=3). "Relative bioavailability
of IB of IBL suppositories compared to IB/W or IBL/W, respectively. From the Student’s t-test : *, significantly different
from IB/w (p<0.05); **, significantly different from IB/W (p<0.01); ', significantly different from IBL/W (p<0.05); ', si-

gnificantly different from IBL/W (p<0.01).
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