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Abstract —

suppository, Likipen®,

A novel in situ-gelling and mucoadhesive acetaminophen liquid suppository was developed to
improve the patient compliance of conventional solid suppository. In this study, acetaminophen liquid
[acetaminophen/Poloxamer 407/Poloxamer 188/sodium alginate (5/15/19/0.6%)] with
gelation temperature at 30-36 °C and suitable gel strength and bioadhesive force, dissolution pattern similar to
conventional solid type suppository, Suspen®, was developed. Furthermore, the bioequivalence of two
acetaminophen products was evaluated in 16 normal male volunteers (age 22-27 yr, body weight 56-72 kg)
following sigle rectal administration. Test product was Likipc:n®
and reference product was Suspen® suppository (Hanmi Pharm. Corp., Korea). Both products contain 125 mg
of acetaminophen, Four Suppositories of the test and the reference product were administered to the
volunteers, respectively, by randomized two period cross-over study (2x2 Latin square method). The
determination of acetaminophen was accomplished using HPLC, Average drug concentrations at each
sampling time and pharmacokinetic parameters calculated were not significantly different between two
products (p>0.05); the area under the curve to last sampling time (24 hr) (AUC;_2a) (30.1418.64 vs 27.98 &
6.53 pg - h/ml), maximum plasma concentration (Cpe) (3.29£0.87 vs 3.6040.66 wg/ml) and time to maximum
plasma concentration (Tp.) (2.91+0.55 vs 2.69+£0.60 h). The differences of mean AUC— 24, Crax and Ty
between the two products (7.18%, 9.58% and 7.53%, tespectively) were less than 20%. The power (1-B) and
treatment difference (A) for AUC,— 2an, Crex and Ty, were more than 0.8 and less than 0.2, respectively at o=
0.1. The confidence limits for AUC; 4, Chw and T (-0.81~13.55%, -1.56~17.60 and -3.81~18.87%,
respectively) were less than +20% at o=0.1. These results suggest that the bioavailability of Likipen®
suppository is not significantly different from that of Suspen®

equivalent based on the current results.
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suppository (Dong-Wha Pharm. Corp., Korea)

suppository. Therefore, two products are bio-
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Table 1. The examination results of clinical pathology of sixteen volunteers

No.  Age  Height Weight  HT* RBC* GOT*  GPT*  Glucose CHOL*  TP* ALB*
(cm) (kg) %)  (10%mm’)  @AUD)  (U)  (mgdl) (mgd)  (2%) (8%)
NR* 4153 4.0-6.3 8-40 535  70-105 130230 6.880 33-52
1 25 165.0 50.0 489 5.0 22 17 97 154 7.5 48
2 25 170.0 63.0 4538 53 29 21 99 180 7.6 45
3 23 1715 58.5 413 46 25 18 76 129 73 4.1
4 23 174.0 63.0 455 5.0 27 18 101 190 77 4.4
5 24 182.5 71.0 442 4.6 25 14 80 158 78 42
6 25 173.0 58.0 46.6 53 25 21 93 154 74 41
7 23 174.0 71.0 465 5.0 26 21 100 170 73 4.6
8 23 174.0 70.0 473 48 40 18 85 155 78 4.4
9 24 183.0 64.0 4738 5.1 29 24 ) 166 78 43
10 24 1735 64.0 44.4 4.9 25 17 79 142 76 43
11 26 168.5 56.0 44.8 47 28 20 71 121 74 4.0
12 26 168.0 68.0 46.1 49 22 2 86 232 75 4.1
13 25 180.0 72.0 481 5.4 30 24 106 155 7.4 43
14 27 180.5 70.0 462 52 27 23 99 197 7.5 46
15 2 180.5 70.0 44.4 49 20 13 94 179 7.9 4.4
16 25 169.0 65.0 497 58 26 21 97 172 8.0 46

* Abbreviations: HT (hematocrit), RBC (red blood cell), GOT (glutamic oxalacetic transaminase), GPT (glutamic pyruvic transaminase),
CHOL (cholesterol), TP (total protein), ALB (albumin), NR (normal range), BP (blood pressure).
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Table II. HPLC conditions

Column : APEX OCTYL 5 i, 4.6 mmx25 cm

Detector : UV 250 nm

Mobile phase : Water/Acetonitrile/Methanol (92:5:3, v/v/v)
mixed solution adjusted to pH 2.5 with phos-
poric acid.

Flow rate : 1.0 ml/min

Injection volume : 20 2l
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Table IIl. Effects of sodium alginate on physicochemical pro-
perties of acetaminophen liquid suppositories [acetaminophen/P
407/P 188 (5/15/19%)]

Sodium Gelation Gel strength  Bioadhesive force

alginate temperature("C) (sec) (dyne/em®x 107)
0 % 34.41+0.5 16.51+ 1.88 32+ 01
0.2% 334105 18.24+ 2.04 3.2+ 01
0.4% 33.1+04 27.95+ 1.69 11.0+ 14
0.6% 32.0+0.3 45,18+ 3.77 580 7.2
0.8% 30.7£04 76.23+18.56 105.1£11.1
1.0% 28.240.2 96.41+12.14 120.7+14.3
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Fig. 1. Releasc of acetaminophen from liquid suppository
[acetaminophen/P 407/P 188/sodium alginate(5/15/19/0.6%)]
and conventional suppository. Key: @, Conventional supposi-
tory; O, Liquid suppository.
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Fig. 2. The chromatograms of plasma acetaminophen. The re-
tention time of acetaminophen and theophylline were ranging
from 6 to 7 min and from 9 to 10 min, respectively. Key: (A),
blank plasma; (B), plasma spiked with acetaminophen (5 pg/
ml) and theophylline (20 ug/ml); (C), plasma obtained from a
volunteer; a, the peak of acetaminophen; b, the peak of
acetaminophen.
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Fig. 3. Standard curve (A) and response factors (B) for ace-
taminophen. Key: (~——-— ), mean response factor +20%.
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Table IV. Precision of HPLC assay method for the determina-
tion of acetaminophen concentration in human plasma
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Table. VI. Statistical analysis of pharmacokinetic parameters
of two acetaminophen suppositories

Concetration in plasma Coefficient of Variation (%)

(g/ml) Interday (n=11) Intraday (n=3)
(.05 941 1.73
0.07 9.93 3.35
0.1 3.35 6.98
1 7.51 2.00
5 4.38 9.82
10 4.66 391
20 498 2.48

Table V. Accuracy of HPLC assay method for the determina-
tion of acetaminophen concentration in human plasma

Theoretical | Response Coefficient of
Concetration (ig/ml) factor” Variation (n=8) (%)
0.05 0.5105£0.0277 5.14
0.07 0.5930+0.0398 6.70
0.1 0.543440.0053 0.98
1 0.58231+0.0344 5.90
5 0.5526+0.0144 2.68

10 0.58521+£0.0323 5.51

20 0.5873+0.0340 5.79

Mean+S8.D. 0.5649+0.0305 5.40
Mean+10% 0.6214
Mean-10% 0.5084

“(Drug peak area divided by its concentration)/(internal standard
peak area divided by its concentration); mean=+S.D. "Average
for response factors of each theoretical concentration

(0.07 pg/mi)o]5}el .nd A &Hx (Accuracy)s °F 94.6%= o}
2 o} % 5}9ith(Table IV 2 V).
Iz dEEs

BT A4S FTFEA FAL Fig. 4o vehigle

Plasma conc. {mcg/m!}
Plasma cone. fmeg/ml}

AUCq g4,

Cma.x T(

(g - Wm)  (ugm)) ()
Reference Drug  30.141+8.64 3.29--0.87 2.91%0.55
Test Drug 27.98£6.53 3.60+0.66 2.69%0.60
t-value 1.84 -2.18 1.20

*All pharmacokinetic parameters were not significantly differ-
ent (p=0.05).
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ol C’J:}‘J'“E—

Flasma conc. {mcgfml)
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Time (h)
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T T T
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Time (h)
()
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Fig. 4. Acetaminophen concentration in human plasma-time curves of sixteen volunteers afler oral administration of two ace-
taminophen products. Key: (A), reference drug; (B), test drug; (C), mean concentration of sixteen normal volunteers; @, Reference

drug; C, test drg.
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Table VII. ANOVA table of the pharmacokinetic parameters
obtained from two acetaminophen suppositories (22 Latin
square method)

Mean Squares

Variation Source dF  AUC 4 Chox Toax

Between Subjects 15  106.3661 1.0224 0.4037
Between Group 1 1259199  0.5151 0.0078
Subject/Group 14 1049694  1.0587 0.4319

Intra Subject Variation

Period 1 31.0859 0.0005 0.0703
Drug 1 37.4590 0.7938 0.3828
Residual 14 9.4986 0.1795 0.2801

Note: Fyoup (1,14)=4.6, Funjecprows (14,14)=2.53, Foeioa (1,14)=4.6
and Fy, (1,14)=4.3 at 0=0.1

Table VIIL Results of the bioequivalence test from two ace-
taminophen products (2 % 2 Latin square method)
AUCU—'ZMI Cmux Tmax

BA difference of test product 7.18% 9.58% 7.53%
from reference product

Minimum detectable difference 10.89%  13.72% 19.40%
Noncentrality 5.53 4.39 3.11
Minimum subject number 8 8 8
Confidence limits of BA 0.81%< -1.56%< -3.81%<

difference <13.55% =17.60% <18.87%
Bioequivalence Yes Yes Yes
Note: 0=0.1

2 oteo® a=0.1¢4 H4kE A s 2E v w5
Fgroupgte] FREZS] FHF (1,14)=4.6)8c} Zroli] WA}A)
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A el tiRE B 2EES) AUC s Yo B A3 2ol A
Z¥zZ: 30.14+8.645} 27.98+6.53 ug - hmio)| YL Chus
3.29+0.873 3.60+0.66 pg/mlo) .o Toe 2.9140.55
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B3t St} whehA %4}-“@4# Ade} FA FA 2
2 HrF o A o' 59 Ao #A R

2 E

1. o)X Ectu| sl BAIFA| [o}A] Eolu] /P 407/P
188/47) At B §-(5/15/19/0.6%) = HAkatAllell = ghgr A

2%, AZE 2 AAREARL A3 9o 7EaE
A o frAket 2 'S Vet

2. NapatAl ] 2719 FpAl(EEeEE, A Heht 7]1EA]
B w¥FAA Q) WA HAA @ E, 2t Alghg o)
dog AESE F5AH AYS ]B‘E‘”]’ A3 AUCy a4,
Crso B T HTA S Aol Z47F 7.18, 9.58, 7.53%F
A £20% ool E% 2 a=0.1414 FHEFH (1-$)=0.8,
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