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Abstract—To optimize the formulation of acetaminophen liquid suppository, the effect of additives on
the physicochemical properties of liquid suppository base was investigated. The physicochemical pro-
perties of P 407/P 188 (15/15%) (abbreviated in 15/15) and P 407/P188 (15/20%) (abbreviated in 15/20)
were measured after the addition of following additives: 2.5% acetaminophen as an active ingredient,
vehicle components (5% ethanol, 5% propylene glycol, 5% glycerin), preservatives (0.1% sodium ben-
zoate, 0.1% methylparahydroxybenzoate, 0.1% propylparahydroxybenzoate) and 1% of sodium chlo-
ride as an jonic strength controlling agent. Poloxamer gel was prepared with three different buffer solu-
tions (pH 1.2, 4.0 and 6.8) and the physicochemical properties, gelation temperature, gel strength and
bicadhesive force, were determined. In the results, the effect of additives on the physicochemical pro-
perties was dependent on their bonding capacities including hydrogen bonding and cross-linking
bonding. Because the hydrogen-bonding capacities of acetarninophen, ethanol and propylene glycol
were smaller than that of poloxamer, the binding force of poloxamer gel became weak by their putting
in between poloxamer gel. Therefore, the gelation temperature (15/15, 35.7°C vs 37.0, 39.4 38.2°C; 15/20,
29.2°C vs 31.2, 32.0, 30.3°C) increased, and gel strength (15/15, 4.03 sec vs 272, 2.08, 3.12 sec: 15/20, 300
g vs 50, 50, 200 g) and bicadhesive force (15/15, 6.8 X10° dyne/cm’ vs 3.2, 6.0, 6.0 X10* dyne/cm® 15/20,
97.3X10% dyne/cm® vs 11.1, 89.5, 92.0 X10° dyne/em® decreased. Furthermore, the binding force of po-
loxamer gel became strong due to the hydrogen-bonding capacities of glycerin and the cross-linking
bonding of sodium salt. Then, the gelation temperature (15/15, 35.0, 32.1°C: 15/20, 26.0, 21.0°C) de-
creased, and gel strength (15/15, 6.51 sec. 300 g: 15/20, 500, 650 g) and bioadhesive force (15/15, 7.2, 81.6
X10? dyne/em® 15/20, 112.3, 309.2 X10” dyne/cm®) increased. The effect of pH on the physicochemical
properties of poloxamer gel was dependent on the ingredients with which the buffer solutions were pre-
pared. Poloxamer gels prepared with pH 1.2 and 4.0 buffer solutions had the increasing gelation tem-
perature (15/15, 37.5, 38.1°C: 15/20, 33.1, 34.0°C) and the decreasing gel strength (15/15, 2.98, 3.81 sec:
15/20. 200, 200 g) and bioadhesive force (15/15, 7.0 X10° dyne/cm®: 15/20, 74.0~88.1 X10° dyne/cm®) ow-
ing-to HCl. Poloxamer gel prepared with pH 6.8 buffer solutions had the decreasing gelation tem-
perature (15/15, 27.2°C: 15/20, 22.3°C) and the increasing gel strength (15/15, 400 g: 15/20, 550 @) and
bioadhesive force (15/15, 207.0 %10* dyne/ecm® 15/20, 2150 X10* dyne/cm® due to the crosslinking
bonding of NaHPO. and K:HPO..
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Scheme I-— Schematic diagram for preparing poloxamer
gel.
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Fig. 1— Gelation temperature-measuring device.
(A) thermister: (B) thermosensor: (C) stirrer:
(D) water bath: (E) stirring bar: (F) vial, (G)
poloxamer gel.
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Fig. 2— Gel strength temperature-measuring device.
(A) weights: (B) weight pan: (C) stem: (D) disc;
(E) poloxamer gel: (F) base.
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Fig. 3 — Bioadhesive force-measuring device.
(A) modified balance: (B) rectal tissue: (C) po-
loxamer gel: (D) weights.

il

oF S7le] ulelde] A2 BHE €1 EEPIAE
SeRAG nAE Yoz Msel ANTHYL =
aicHFig. 9.2

o

NEE R

ARFA L 71E nZFA L] FANE AT FAR
A Aol A kol AWolia A& JAE + U=F
3}7] 13 A =71 36.5°CQ AL 7ekste] Az
Aol AAF AL TS 30~36°CE Aslgoen o] =
AL wWEAIE ERApA A2 P O407/P
188(15%/15%)(15/152 2k4) 2 (15%/20%)(15/
202 F)ol AZMAE HArisle] E3EHE 54E
AssQY 2 ApzE T opHE S
13 443125 mg) 2 #HA| 13 HAFA}G S
etsld 2.5%% drleideh FE-EAQ oA Eotr
wEg SN S e clee, FHA S T2

o 10 22 0 40

Gelation temperature ( °C)

Fig. 4— Effect of additives on the gelation temperature
(°C) of poloxamer gel.
The concentration of acetaminophen, ethanol,
glycerin, propylene glycol, sodium benzoate,
methyl paraben, propyl paraben and sodium
chloride were 25, 5, 5, 5. 0.1, 0.1, 0.1 and 1%,
respectively. The horizontal bar represents the
meantS.D. of 5 experiments.
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Fig. 5 — Effect of additives on the gel strength (sec, g)
of poloxamer gel.
The concentration of acetaminophen, ethanol.
glycerin, propylene glycol, sodium benzoate.
methyl paraben, propyl paraben and sodium
chloride were 2.5, 5, 5, 5, 0.1, 0.1, 0.1 and 1%,
respectively. The horizontal bar represents the
mean+8.D. of 5 experiments.

Vol. 42, No. 3, 1998

FEFAQ R ARES A3,

ol Eolu| el 2 5%% 15/150) H7lstd Asler
= 35.7°CollAl 37.0°CE. 15/2000 H7tatd 29.2°Cel
A 31.2°CE ¢ 2°C F718. 15/15904 A =s
4032014 27222 AARIHL 6.8%10"dyne/
em’) A 3.2x10° dyne/cm’® ZA 7H43| wiavt
2 15/20014 AR} 300 gl A 50 g=, AR
g2 97.3%x10% dyne/em’™IA 11.1x10° dyne/cm’®
A Fashe A%E JehE, E2AM 71 7o
A dieolil 57t £ E AL Yo oH
¥ F 7 MR A9Eel Ao o). shvks gaml
3} Aoz HEoME Bt ESA0) n)ds ¥4
33 ot 257} bl wet vidg HAdsta gl
£ 2ol wix Win(24uisd) vde dAs=
ZE2AIH 9 Ry Fold AL HAFH= et
g shube Yol ¥t 7R E2A7E AR

] 100 200 300 400
Bioadhesive force ( X 10° dyne/cm? )

Fig. 6 — Effect of additives on the bicadhesive force (X
10 dyne/em?) of poloxamer gel.
The concentration of acetaminophen. ethano),
glycerin, propylene glycol, sodium benzoate,
methyl paraben, propyl paraben and sodium
chloride were 2.5, 5, 5, 5, 0.1, 0.1, 0.1 and 1%,
respectively. The horizontal bar represents the
mean*8.D. of 5 experiments. '
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