CHAPTER IIT

RESULTS AND DISCUSSION

In Vitro Study

The origins 'M&etamol elixir and four
uspe iﬁ tested for content of

for the 1in vitro

brands of paracetamg
active ingredien

absorption throu : 3 ;-\g ion Simulator SM16750.
Table 2 summari ;.E?EX\ 3\\\?e in vitro studies.

Results indicate as within the range of

W
limit content i standard in the
B.P.1980(11) and  "£%: our. brands of paracetamol

suspensions met the uP}-

) (3) requirement for the
t- .H‘J B

percent labeled

-

v
of allwt

paracetamol suspe981ons (Bran S3) was removed from the in

vitro absﬁuoﬁlfaﬂﬂﬂﬁa%ﬂqsﬂ:ﬁét , its vehicle

was hardly bassed the filter ma king the ciygulation of the
svare Ml RGN I K ) '3\ Nnen ﬂ d

Figure 1 1illustrates the increasing of ~average

iﬂted , one brand of

paracetamol concentrations in phase II of Brands E, S1, 52
and S4 in both simulated gastric and intestinal conditions.
Tables 3-8 list results of the in vitro absorption studies for

Brands E, S1, S2 and S4, respectively.
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Rbsorption Rate Constant C/hed

Intestine

1.4003 ¢0.0079)
1.3715 <0.0339)
1.3130 (0.0848)

1.4152 (€0.0090)

L -~ &
Table 2 In Vitro Study of the Paracetamol Suspensions.

. Assayed , Zof Diffusion Rt
Brand

labeled amount Stomach Stomach
a b

E 100.70 ¢O0.14) 0.0624 (0.0020) 0.2503 ¢0.0085)

s1 100.56 ¢0.88) 0.0661 €0.0 004 _{,0.2661 €0.0012)

52 100.97 ¢0.79) 0.0679 €0.0 9 " 0.2739 ¢0.0037)

s3 99.54 €0.35)

S4 99.54 ¢D.13) nsaﬁcﬂﬁff ﬁ Eﬁ 0.2527 ¢0.0065)
a. Mean , =3 . qwr]aqnimu%r]qw&]qaﬂ

b. S!'.andard error

a1
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Most drugs are absorbed from gastrointestinal tract
by passive diffusion'which absorption occurs more rapidly in
small intestine than in stomach , and so does the
paracetamol (17). In this study the diffusion rate
constants, Kd and absorption rate constants, Ki were higher

in intestinal experiments than those in gastric conditions.

intestine are more o-;j?; | for absorption of any
drugs than those : o stfma~*jﬂﬂﬁ; as ; larger surface
areas, etc. Howev;‘ tistically significant
difference iﬁ from stomach and

intestine among Bi S ._.._':1.~\;gx(p>0;05)(Tables 7-8).

.

AULINENINYINS
RIANIUNNINYAE



. 7 '
Table 3 In Vitro Absorption Study of Paracetamo - "ll/w& ing Sartorius ﬂbsorptlon Simulator
SM 16750.
Concentration of ﬁi{z LI (mgZ)
Absorption from Stc Absorption from Intestine
TimeChe) 1 2 3 2 3 Mean se®
0.5 1.53 1.57 1.51 4.14 4.14 4.32 0.19
1.0 3.07 3.05 3.00 .82 7.68 B8.07 0.22
1.5 4.61 4.34 4.51 11.23 11.46 11.78 0.44
20 ‘ 5.93 5.69 5.97 14.97 14.88 15.09 0.16
3.0 : 8.76 8.03 B8.23 20.43 20.39 20.59 0.18
4.0 12.00 10.73  10.90 24.76  24.71 24.96 0.2
5.0 14,16 11.86 13.34 13.‘& 0.67 U 28.47 27.86 27.76 28.03 0.22
: | ‘ ‘
Cio?ng) 61.88 §5.61. S6. 22 £60.72 59.20 59.03 59.67 0.53
Kd(/hr) 0.0596 0.0614 QI %f] a &ﬂ ﬁ)m w ’] (a. %{l a aﬂ 0.1516 0.1S508 0.0008
KiC/hr) 0.2383 0.2459 266? 0.2503 1.3846 1.4088 1.4076 1.4003 0.0079

The starting concentration

Stanaard error

8T



Table 4 In Vitro RAbsorption Study of Paracetamol S

SM 16750.
Concentration o
' Absorption from Stomac ‘tW-sorption from Intestine :

TimeChr) 1 2 3 2 3 Mior sg®

0.5 1.41 1.37 1.58 3.97 3.47 3.78 0.16

1.0 3.05 2.89 3.35 7.61 7.55 7.56 0.03

1.5 4.68°  4.36 5.14 : 1198 . 131,29 11.12 0.18

A B M"' .,.J

2.0 5.15 578 695 Begor RS S48 75 04,66 A0 8.

3.0 9.33 8.21 9.36 — 9.56 20.11 19.82 0.16

4.0 11.56 10.88  11.65 o 0.24 D 23.76 24.85  24.17 0.35

5.0 14:16 . 13:48 . 14.9% 14.07, 27:80 .0 - .M B 0.04
CioCmg) 60.62 57.06 61.08 9s9.59 ¥, 27 s8. 59 61.28  59.59 2.00
e s DTV B e s o
Kil/he) 0.2632 0.2538 0.2762 0.2661 0.0012 1.3046 4148 1.3715 0.0339
a. The starting concentration
b. Standard error

8T



Table 5 In Vitro Absorption Study of Paracetamol Suspensior 2 Using Sartorius Absorption Simulator
SM 16750. ' _4’-'
Concentration of Par as S {mg?>
Absorption from Stomach 7 ' —4 % - Absorption from Intestine

TimeChr) 1 2 3 Mean " 3 Mean Se®
0.5 1.66 1.65 1.80 1.70 4.54 4.47 0.05
1.0 3.41 3.32 3.56 3.43 8.51 7.65. 8.27 0.31-
1.5 S 8,08 4.99  5.14 5.06 12.06 10.57 - 11.68 0.57
2.0 6.55 6.39 6.58 15.50 13.25 14.96 0.87
3.0 : 8.65 8.89 . 8.93 .30  18.60 19.94 0.69
4.0 10.96 10.88 10.66 10.83 w71 - 21.29 23.95 1.36
5.0 13.96 14.37 12.83 '13.?2£D 43 24.24 27.38 1.60
¢ % ﬁummamwmm

Cio(mg#) 58.76 - 60.16 58. 49 9 57.81 59.31 0.79

Kd{/hr) 0.0693 0.0664 0.0680 O. 0679 0.0009 ¢ 0.1536 0.1256 0.0.1471 0.1421 0.0085

Ki¢/hr) | 0.2801 0.2673 ﬂwf]ﬁ*ﬁ ﬂ@aﬁu u VIQ«Q«'V] E_li}ﬂ ﬂszs 1.3130  0.0848

a. The starting concentration
b. Standard error

02



SM 16750. . |
Concentration of““i /i
Rbsorption from Stomach f Absorption from Intestine
Time ) 1 2 3 3 Mean o SEC
0.5 1.54 1.54 1.60 4.39 4.38 0.07
1.0 3.21  2.94 3.46 8.18 8.60 8.29 0.16
1.5 4.81 4.40 4.66 4.62 11.58  12.10  11.86 0.15
2.0 6.32 5.66 6.07 ) o 14.92 15.13  15.16 0.13
3.0 9.11 8.11 8.62 361 Clgage 19.88  20.11  20.19 0.21
4.0 1168 9.88  10.98 Lb3.86  24.66 24.64 0.4
5.0 13.91  12.33  13.38 28.57 J]] 27.31 28.05 27.98 0.37
2 FTJJ%J’JWJWTW&’WL‘E
CioCmgx) 60.64 57.06 5B.26 3 58.66 58.55 0.50
Kd(/hr)  0.0657 0.060S 0630 0015¢ 0.4505 0.15310” 0.1533 0.1523 0.0009
W m@aa Nt URTINUAR B 1.2 .o

a. The starting concentration

b. Standard error

S ez o
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CONCENTRATION IN PHASE | (mg%)
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Table 7 Analysis of Variance for In Vitro Absorption Rate
Constants ,Ki of the Paracetamol Elixir (Brand E)
and Paracetamol Susperxsims(qunds $1,52 and S4).

M.S.© Fd
0.0013 1.00
0.0013
0.0081 0.96
0.0084

ﬂum Wifﬁ%’wﬁﬁ's
QW\T?‘T‘}W NWI’JV]EI’IQEJ

b Sum of square
C Mean square
d‘ Variation ratio

€ F obtained from the table



Table 8 - Comparison of In Vitro Absorption Rate Constants,
Ki of Commercial Brands of Paracetamol Suspensions
with Parscetamol Elixir, Brand E eand  the
Original Brand of Paracetamol Suspension, Brand S1

Using t-test.

Brand S1

0.7664
-1.0106

0.5230

-1.0166

PRV RE
RIAINTUUR) INB A Y

8 A t-value from the tsble

24
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In Vivo Study

Standard curve of paracetamol in pooled urine was
constructed to determine concentrations of total paracetamol
excreted into the urine (Appendix D, Table 27, Figure 13).

Since very low concentrations in urine samples at the time

32 hour postadministrati of the results were

determined by extr:*lk*‘ﬁ standard curve . Table 9

illustrates the ? £ into the urine for

The excreted into the
urine is direct J“‘f‘f“ ifQ | tal amount of drug
absorbed. Table 1 Sents the ,ﬂi\.ative amount of drug
excreted into the on of time for Brands E,

S1, $2. S3 and 54 (Flguﬁﬁrg“ ;2  this study , the cumulative

amount of druﬁ_;;”f ted #elat the time 32 hour

postdose was lative amount of

the urlne, [D4€], (Table 11). No

statlstlcaﬂu ﬁﬂl%ﬂ ?Wg:ﬂﬁ]? the maximum

cumulative &mount of drug excreted into the urlne among the

o QIRTASMINAMIINERY: = oo

paracetamol recovery studied here was about 70-75 % of the

drug excreted into

dose. The wvalue is 1less than those of approximately
80-90 ¥ reported by Miller, R.P. et al (18) and Holt, S.
et al (19). However, the total recovery of paracetamol in
urine of about 87-80 % was published by McGilveray,I.J. and
Mattok ;G.L.¢(20).



Table 89 Individual Amount of Paracetamol Excre& i o the Urine from 8 Sub jects Following Oral

Single Dose of 600 mg Paracetamol Elxxir etamol Suspensions.

. Amount of Par@cr#ed e Urine (mg)
Brand Time(hr) EQ

: 5
1 2 7 8 Mean SE
0.5 598 - Bi1P 5.79° 5.68 7.72 0.67
1.0 26.78 27.49 23.55 21.84 25.08 1.60
1.5 29.61 28.07 23.46 27.53 28.43  0.81
2.0 30.89 34.08 30.12 29.85 32.78 0.89
: 3.0 53.96 66.27 47.48 53.31 59.33 2.80
g 4.0 52.64 60.03 41.50 ' 55.61 54.87 2.67
6.0 73.03 78.59 78.53 87.17 79.89 2.03
8.0 46.11.. $£3.08 54.55 57.66 50.57 2.79
12.0 43.14 59.37 §2.55. 155.73 56.12 - 3.62
- 16,6+ - 19.87 22.97 23.29 25.59 25.96 1.99
24.0 14.20, 14.65 /4 21.03, 18.95, 20.37 1.69
32.0° 7.67% 9.447) 6.66 7.9 2.61° 12.88° 8.97 0.63
Y
: [
ol
0.8 . 6.25 7.09 Mis.«q TOvpe 3,89  4.80  4.94 5.30 D0.42
1.0 28.00 19.34 20. 99 18.29 29.07 12.94 13.54 19.46 20.20 2.08
1.5 31.76 24,62 27.46 qar 70 26.81 24,09  24.72 27.10 0.95
2.6 - 31.65 g‘iau %{%Qﬂgm 24.35 25.74 29.20 1.22
3.0 57.30 46.88 56.98 56.40 2.21
s1 4.0 49.53 53.33 48.92 4 ?9 49.48  46.54 50.91 1.04
6.0 T2e enms 7877 e 75.15 74.01 2.04
8.0 56.00 53.31 2.86
12.0 ’] 59.28 55.52 3.97
16.0 g “y 26.12 25.40 2.39
24.0 £ g iy . 65, 32.03 B2 Mes % 21.61 2.85
32.0 12.162 10.88 7.44 13.38° 13.14% 14,58 11.09 12.84 11.94 0.77

a. Determined by extrapolation of the standard curve.

b. Standard error

gz



Table 9 <{continued)

Amount of Paracetamel Excret (mg)
Brand Timelhr) -
b
1 74 ] Mean SE
0.5 8.53 6.49 2.7 5.92 0.82
1.0 25.33 10.36 10.27 20.22 2.37
1.5 27.73 17.43 20.54 28.98 2.69
2.0 . 33.90 16.63 26.43 30.89 2.49
3.0 74.41 38.98 ' 48.13 60.75 4.34
52 4.0 60.43 37.78 53.54 56.26 3.08
: 6.0 88.27 59.48 91.95 86.94 4.06
8.0 50.59 44,57 53.76 55.26 2.21
12.0 50.19 46.72 66.13 58.07 2.95
16.0 18.08 21.76 27.36 25.19 2.33
24.0 18.91 15.06 20.42 22.29 2.18
32.0 7.67° 5.62 10.60 8.27 1.03
0.5 '8.26 B8.64 7 2.20 10.01 7.30 0.96
1.0 23.52 22.34 24 10.72 27.94 22.46 1.82
1.5 27.51 25.24 _.26.98 . .96 18.41 32.06 27.32 1.49
2.0 30.11 27.21 és.ls 28.56 30.97 27.56 24.62 30.30 28.56 0.73
. 3.0 50.37 61.07 9:61 63.49 061.50 48.61 43.94 59.75 56.04 2.57
S3. 4.0 40.95 gm Bﬂ}?ﬂ ggﬁ tjmﬁ m 37.60 51.49 50.15 3.03
: 6.0 80.24 & 6 . : , 62.35 64.32 ° 75.21 3.98
8.0 41.48 43.07 56.17 53 44, 11 57.81 49.37 2.18
12.0 42 33 02 se . 42.99 S7.87 60.85 ss 02 57.46 56.78 3.25
16.0 26.37 24.79 1,96
24.0 15 ﬁﬁzg aﬁ ﬂ% %27 a] 20.11, 20.81 1.81
32.0 6.9 6.80° 10.39 1.98

a. Determined by extrapolation of the standard curve.

b. ‘Standard error

LZ



Tabl'_e 9 (continued)

Brand Time(hr)_

H0"

0.5 7.23  3.82 - 7.79 5.44
1.0 29.80 19.63 14.04 24.23  20.92
1.5 30.06 26.47 16.58 31.62  26.80
2.0 28.36 26.77 19.31 29.02  28.51
3.0 54.02 52.58 37.71 5B8.24  53.64
S4 4.0 49.52 ' 52.68 36.53 55.70  49.84
6.0 73.41  78.52 54.76 90.50  7B.47
8.0 41.24 53.53 40.54 57.23  50.19
12.0 42.03 55.23 | 27 54.18 64.10  52.64
16.0 23.12 31.44 __2b.b2 29 52f 25.16 24.68 25.29
24.0 16.51 20.30, 16, .67, 23.94 24.32.  21.64
32.0 9.91 5.70 15.16 9.18

A0 6.16

CEENEEPERY R

== NOWANW=--=NO

a. Determined by extrapolatiaﬂiﬁwt}%ﬂtm{w EJ r] ﬂ 43
' RIAINTUNRIINYINY
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Table 10 Individual Cumulative Amount of Paracetamol Excreted into the Urine from 8 Subjects Following
Oral Single Dose of Paracetamol from ParacetlIJ//l'

«ir and Paracetamol Suspensions.

Cumulative Amount of WIﬁxc@n&, the Urine

Brand Time(hr)

a
1 2 a Mean L
0.5 5.96 8.17 5.68 7.72 0.67
1.0 32.74 35.66 27.53 32.80 1.75
1.5 62.35 63.73 S5.06 61.23 219 -
2.0 93.24 97.81 B84.91 S4.01 2.75
3.0 147.21 164.08 138.22 153.34 5.23
E 4.0 199.84 224.11 193.83 208.21 7.41
6.0 272.88 302.70 281.01 288.10 7.60
8.0 318.99 365.73 3 338.66 338.66 7.74
12.0 362.13 425.10 A5 4] 394.39 394.78 7.87
16.0 381.00 447.97 410. 54‘_154 419.98 420.75 9.24
24.0 395.20 462.61 457.65 437.30 482,01 ¢ 438.94 441.12 S.82
32.0 402.87 472.05 464.31, 445 23 491.30 451.58 450.03 9.93
:  C—
0.5 6.25 7.08 S. 48 3. o 4.954 5.30 0.42
1.0 34.25 26.43 26.46° 21. 9‘3 35 29 24.40 25.50 2.37
1.5 66.01 S51.05 ©56.12 9 62 99 43 64 42 38 49.13 S2.59 3.02
2.0 97.66 77.88 74.87 -+ B1.79 3.99
3.0 154.96 134.95 g 41 ﬁl éj '-RE 131.84 138.19 S.77
S1 4.0 204.49 199 64 178.79 189.10 6.29
6.0 278.11 58 268.43 2‘3 BB 240.45 230.51 253 94 263.11 7.28
8.0 319.46 19.24 318.05 1.06 301.64 278.46 316.42 7.54
i D Bassagmeat @eEs Hi
16.0 "374.37 42 397.35 11.03
24.0 387.60 447.02 385.36 453.73 480.08 405.26 373.30 419.30 418.95 13.44
32.0 78

399.75 457.91 392.81 467.11 493.21 419.84 384.39 432.14 430.83 13.

a. Standard erraor

74



‘Table 10 <(continued)

/
W,
i Ex

=

m;

Cumulative Amount of-Paracetamo

&ﬁwhﬁmoﬂnuﬁm

Timelher)

Brand

Mean

RRAREIRILINS
SECLEFRENE
SBRIINRIGRIS

gss4%%m%ammm%mﬂ

<IRANBIMRR B
S
\.W ...r.n ..#f‘ __..

L it

- ‘_&_90-

o

334.16

426.72  447.71 455.47 473.61 455,

445.62 469.37 473.82 500.96

453.30 477.30 484.0§ 514.31 496

219.59 206.53 241.85
408.64 426.42 437.25

307.86 301.21
358.45 361.31

505000000000

011234882542
e 0NM

i~

437.61

|
7£p
32.0
m.
7
4.00
@%ﬁ

IRNIRER
L EE
pe

16
1

%67.

33010 453.53 393.43 459.14 450.55 414.48 361.93
391.31 463.64 398.68 479.61 467.50 420.30 368.46 444.41

181 1

eawmm

-4

345.17

302.83

505000000000
11 «+
0 23458252&

30

Standard error

a.



Table 10 <{continued)

Cunulative Amount to the Urine
Brand Timelhr) .

1 7 ) Mean s
0.5 7.23 25 7.79 6.18 0.73
1.0 28.90 33 32.02 25.35 2.30
1.5 54.05 92 63.64 51.53 4.02
2.0 82.41 23 92.66 B80.04 5.12
3.0 136.43 94 150.90 133.68 7.82
S4 4.0 185.95 47 206.60 183.52 g9.81
6.0 259.36 B81.23 297.10 261.99 13.76
8.0 300.61 221.76 354.33 312.18 ‘15.35
12.0 342.64 - 95 418.43 364.82 16.03
16.0 365.76 : *301.11 443.11 390.11 16.58
24.0 382.27 513 325.05 467.42 411.75  17.22
32.0 392.18 429.19 1.21 482.59 420.93 18.08

a Standard error

ANEAMEM e
ARIAN TN INYAE

1e
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AMOUNT EXCRETED lm'v:)8 THE URINE (mg)
o
1

CUMULATIVE
8
1

‘Saracetamol excreted
“é*ﬁ ects following oral

I
sm’le dose of 600 mg

ﬂ%ﬂ‘%ﬁ%‘ﬁﬁ%ﬁ‘ﬁﬁmﬂm
QW?ﬁ\ﬂﬂiﬂJ NW'TJ'V]EH@ d

paracetamol from

a2
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Table 11 - Individual Maximum Cumulative Amount of

Paracetamol Excreted into the Urine ([Du]oo) from

8 Subjects Following Oral Single Dose of 600 mg

Paracetamol from Paracetamo} Elixir and

Paracetamol Suspensions.

Sub:,lect
Brand S3 Brand S4

1 391.31  392.18
2 | 463.84  426.68
3 398.69  378.98
4 ws5.23) 46701 42 479.61  429.19
5  491.30 ' 467.50  472.91
6  A%@4 419.84  472.81n ()420.30  453.70
7 46 384.39 A0 368.46  331.21
8 459 58 432.14  431.86 Y 444.41  482.59
Heeﬂ %ﬁm W:ﬁlaﬂ by Wvﬂﬂ [awau s
18.08

9.93 | 14(';

g Standard error

33



Teble 12 . Ana.lysis of Variance for Maximum Anount of
Paracetamol Excret.ed into the Urme [Du] of
Paracetsmol Elixir (Brand E) and Paracetamol
Suspensions (Brands S1,52,53 and S4).

Source of vs f~ =S.5.  M.S. M

Among groug _' . \7408.26 . 0.83

Total

fﬁ"iﬂﬁl’ﬁ’?‘l‘ﬂﬂﬁwmﬂ‘i

Ul of square .

QW?W UNIINYIRY

Vanat:.on ratio

® F obtained from the table



35

Tsble 13 Comparison of Maximum Amount of Paracetamol
Excreted into the Urino,[Du]”of Commercial Brands
of Paracetamol &mpmﬁum with Paracetamol
Elixir, Brand E and the Original Brand of
Paracetamol Suspension, Brand S1 Using t-test

ﬂumwﬂmwmm

q W"‘\‘Nﬁ"‘?ﬂ?&mﬂ NYNaY

119001 b 6eX



The rate of drug excretion, dDu/dt could not be
determined experimenfally for any given instance. Therefore,
an average urinary excretion was calculated for the
collection period. The rate of drug excretion, as a function
of time , of Brands E, S1, S2, S3 and S4 were shown 1in

Table 14. The average rat drug excretion of each

brand was plotted on ; A_' sdrithmic scale against the

time at midpoint of Quu_-kl.‘ ion iod (Figure 3).

Since most i/ f!’;a,,‘ ted by a first order
process , the ra ‘;p:f:“ qf‘f 1 1s dependent on the
concentration o Thus, the maximum
rates of drug five - brands or
(dDu/dt)max , as were énalyzed. Thé

analysis of variance in;:' statistically significant

difference amorﬁ‘uﬁi | ~‘bran pp0.05) (Table 18).

Whereas, the

difference i ége
Brand E and Brand Sanc 5 ble
AT E N S

Accofd 1ng to the semllogarlthmlc lots of the

o G BV PRE) oroe-in

data fék eight subjects, the data were well described by a

Ha‘ally significant

ofydr&g excretion between

mean of one compartment open model with first-order
absorption and elimination. The individual excretion data
was estimated for the pharmacokinetic parameters utilizing

CSTRIP computer program.



Subjects Following Oral Single Dose of 600 mg

/;
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Table 14 Individual Rate of Paracetamol Excretion \W

Z

1

Paracetamol Elixir and Paracetamol

a
TaidChr)

Brand

BRIRBESHRENS

131122110000
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Time at midpoint of the collection period
Standard error

a.
b.
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Rate of Paracetamol Exﬁret‘

a
Tmid<hr)

Table 14 (continued)

Brand

Sl

Mean

3PRUIBLONARE
S¢ndgReRIeN-

LLTEEELLETE
smu&mmﬁ%m521

RRBHRARNRIIBR

2m3ummmalsxo{

28R 8RI
7mmaemu

REERARBE8888

CoO~—=NMUNSYQE@
i vt
~iRE

FBRILERESIIRNA

132123110000

83

o
IXB

14.60
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Time at midpoint of the collection period

Standard error

b.



Table 14 <{continued)

a Rate of Par
Brand Taid(hr)
1 2 8 Mean . SEb
0.25 14.46 7.65 15.58 ' 10.88 1.61,
0.79 43.34 39.27 48. 46 39.82 3.13
1.25 50.30 52.94 63.24 52.36 3.68
1.7S5 56.71 53.54 58.04 57.02 3.37
250 54.02 52.58 58.24 53.64 3.0S
S4 3.50 49_.52 52.68 55.70 49,684 2.30
: . 5.00 36.71 39.26 45.25 39.24°  2.16
7. 00 20.62 26.77 28.61 25.09 1.58
10.00 10.51 13.81 16.02 13.16 0.83
14.00 5.78 7.86 6.17 6.32 0.50
20.00- 2.06 2.54 3.04 2.71 0.23
28.00 1.24 0.71 1.90 1.1  0.17

ﬂumwmwmm

a. Time at nxdpo:.n{'. of the collection period

b. Standard error ammmmum’mmaﬂ
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Table 15 Individual Maximum Rate of Paracetamol Excretion;
(dDu/dt)max, from 8 Subjects Following Oral Single
Dose of 600 mg Paracetamol from Paracetamol Elixir

and Paracetamol Suspensions.

Subject g
No.
) ﬂﬁ Brand S3- Brand S4

1 80.23 56.71
2 62.31 53.54
3 59.61 - 61.19
4 63.49 59.35
5 62.02 73.11
5 55.93 58.97
7 49.24 38.63
8 .70 s6.08 5384 60.59 63.24

o

B5. qg 59.73 64 37 59.18 58.089

SE“ﬂ‘UlHB’J ﬂﬂﬂ‘ﬁWH’]ﬂ‘i% 3.45
amae&mm UANAINYAY




Tsble 16 Analysis of Variance for Maximum Rate of
Paracetamol Excretion,(dDu/dt)max of Paracetamol

Elixir(Brand E) and Paracetsmol Suspensions(Brands

$1,52,S3 and S4).

Source of variati

- Among groups
Within groups 4 35 2350. 26 57.15

Total

A NENTNYINT

* ARARIN TN NN Y

Vériation ratio

" F obtained from the table'P2

42
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Table 17 Comparison of the Maximm Rate of Paracetamol
Excretion, (dDu/dt)msx of the Commercial Brands
of Paracetamol Suspensions with Paracetamol
Elixir, Brand E and the Original Brand of
Paracetamol Suspension,Brand S1 Using t-test

\\\\‘\\‘ culated)

J d\\\\ Brand S1

Brand S1 -
Brand S2 -0.8803
Brand S3 0.1915

ﬂuﬂmﬂmmmm
ammnmummmaﬂ

a s&mﬁcant (p<0.05)

b A t-value from the table



The indiQidual absorption  rate constant of
paracetamol for each brand , Ka are 1listed in Table 18.
The order of magnitude of the five brands in term of Ka were
Brand E > Brgnd 51 > Brand S3 > Brand S4 > Brand S2. There
was statistically significant difference between the Ka of

Brand E versus that of Brand S2,and the Ka of Brand E versus

The indiviW brd

and the half lixﬂif’,f#

Tables 21 and 22,

%1on rate constants,Kk,

‘brand were shown in
'stiéally significant

difference among served in terms of K

and t1/2 values overall elimination

rate constant was ‘ ‘”HI ; range 0.1591-0.1679
o I-I'ﬂ'a-"l F i y
hrl. The average l-f == aracetamol of 4.32 hours

with a range of 4.14—éﬁ; :f . died here is 1longer than

those of apptokil ~1.82-2.83 ,r;;: as reported by
N e iy )

Nelson,E. and .L,E!& 7£0.43 hours (Mean+SD)

| .
t S. et al (19) However, the half-lives

Zrom excrﬂlﬂ E.l d}tﬂ gﬂn W EI 4'] ﬂrﬂ.‘ in  adults

ve been 9 published y Hiller, . et al (18) and

AR AR UNINYIA Y

as reported by Ho



Table 18 Individual Absorption Rate constant

Paracetamol from 8 Subjects Following Oral Single

Dose of 600 mg Paracetamol from Paracetamol Elixir

and Paracetamol Suspensions A

(Ka)

1  2.7386  2.0085
2 1.1887  1.2938
3 5390 1.7405  2.2860
4 2.0 ezz ) 1lgde3ly 2.043  1.1923
5 2.610f J 16846 Meessy 2.6723  1.8005
6  1.908/ 258 e : 1.484  1.8005
7 2.5457 _ J’ééf];?‘[ 1.2034 1.3249
8 ! Sp.3603  2.0831
Mean 4843 || 1.9879  1.7267
0.1445

SE® ‘ oﬁsﬁn 0:378 o.iiss | _ 02111
4 . JIlla
ARTAIATUUNINA



Table 18 Analysis of Varisnce for Absorption Rate

Constant,Ka of Parscetamol Elixir (Brand E) and

Paracetamol Suspensions (Brands S1,52,53 and 54).

Total

» Degree of; freedom

: ﬂ%&%’ﬂ&l‘ﬂ‘ﬁﬂﬂ?ﬂ‘i

» Hean square

Q%ﬁ}@&%ﬂiﬂcl NN Y

°. F obtained from the tsble

46
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Teble 20 Comparison of Absorption Rate Constants of
Paracetamol,Ka of Commercial Brands of Paracetamol
Suspensions with Paracetamol Elixir, Brand E and
the Original Brand of Paracetsmol Suspension,
Brand S1 Using t-test

4 wi ;

0.774

Brand S1

1.4331

ﬂUﬁl’JﬂﬁlVI‘iwmﬂ‘i

a S ificant (p<O0. (%5)

| R a6k ] i RRIINYIAY



48

Table 21 Individual Elimination Rate Constant (K) of
Paraceiamol from 8 Subjects Following Oral Single
Dose of 600 mg Paracetamol from Paracetamol Elixir

and Paracetamol Suspensions.

. 1566 .1596

.1667 .1740

.1825 .1917

.1380 .1452

.1680 .1606

.15651

0
0
0
0

. 1407 0.1586
0
0.1538
0

W N OO ok W N =

.1698 .1471

Mean .15897 0.1615

SE2 0 0037,5 0.0091 ,0.0029 0.0054 0.0054

. Standard error

ama\aﬂitumnwmaﬂ
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Table 22 - Individual Half Life (t]_ /2) of Paracetamol from
8 Subjects Following Oral Single Dose of 600 mg

Paracetamol from Paracetamol Elixir and

Paracetamol Suspensions.

Subject

No.
Brand S3 Brand S4

; 4.43 4.34
2 ‘ 4.18 3.98
. TSN ‘3N 3.80 3.61
S o | 5.02 4.77
5 4.93 4.34
. 4.13 4.32
7 £ 4.47 4.51
. ) 4.08 4.71

4.43 4 14 4.38 4.32

ﬂ“ﬂuﬁiﬂ] ‘ﬂﬂﬁﬂﬂﬁwﬂﬂﬂ‘@w 0.13
'amaaamm UA1ANYNAY




The time for maximum urinary excretion,t  refers
to the totallfime required for the drug to be absorbed and
completely excreted after drug administration.In this study,
this time was approximately set to be seven times of the
half 1life of the drug. This is because the drug in urine

samples at the time 24-32 hours postdose was too low to be

correctly determined ' nalytical prosedure used

The indiﬂ‘!ﬂ"’f# f ”fwﬁgiak_urinary excretion of

here.

kN

the five brand 'able : Results indicated

AR
that there wer ’Ek' significant difference
among the produ alues using one way

analysis of varian 05) (Tables 24-25).

AULINENTNYINS
ARIAINIUNRINYINY
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Table 23 Individual Time for Maximum Urinary Excretion (t )
of Paiacetamol from 8 Subjects Following Oral
Single Dose of 600 mé Paracetamol from Paracetamol

Elixir and Paracetamol Suspensions.

Subject
No.
Brand S3 Brand S4

1 30.98 30.40
2 29.10 27.87
3 26.59 25.30
4 35.15 33.41
5 34.48 30.40

6 3 28.88  30.22
7 3L.98 ;.28 31.29 31.55
8 .81 | 28.56 32.98
Mean 30.63 30.27

SE2 0.49-, 1.45 gqs 0.50 1.05 0.94

ard error

’QW’]ﬂ\ﬂﬂim UA1ANYIAY
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Table 24 Analysis of Variance for Time for Haximum Urinary
Excretion,t., of Paracetamol Elixir(Brand E) and
Paracetamol Suspensions (Brands 51,52,S3 and S4).

ng o | 5.05  0.69

Within gr //] a5 = 28B.F 77.33

Total

a Degree m freedom

Sﬂﬂﬂ’?ﬂﬁl'ﬂﬁﬂ&ﬂﬂ’ﬁ
| Q‘Wﬁﬂ‘@ﬂ?‘mﬂﬁﬂﬂmﬂ&l

F obtained from the table



Table 25 Comparison of Time for Maximum Urinary Excretion,
t_of éomercial Brands of Paracetamol Suspensions
with Paracetsmol Elixir, = Brand E and the
Original Brand of Paracetemol Suspension, Brand S1

 Using t-test . |

’ =(Calculated)

rand
\1\\\ ‘ B S1

:

1.2218
| Mg \\\

Brand 88 ' 0 5 0.1691

Brand 54’ A 0.3709

LRI I

D 1]

2.1448%

ﬂﬂﬂ?ﬂﬂﬂ§%81ﬂ§

QW?@*&%&JWW?V]U'\& d



Bioequivalent evaluation

Relative biocavailabilities of paracetamol
suspensions (Brands S1, S2, S3 and S4) to paracetamol elixir
were studied. Results indicated that Brand S1 and Brand E

were bioequivalent accord ing four parameters : [Du]

(dDu/dt)max, t, and there were statistically
significant dlffe,dundn- between Brand S2 and

Brand E, and Bra se three brands were

(dDu/dt)max the statistically
significant dif ‘ﬂ )i Between Brand S3 and Brand E

in (dDu/dt)max , * uivalent with respect

to [Du](=° L bioavailabilities of

oo

paracetamol suspensiofts with respect to paracetamol elixir

were 104.31,9:_ or Brand S1, S2, S3

and 54

M IPVIEN (A1 S—
o mmmmﬁm B et

Brand 82, Brand3 and Brand S4 were bioequivalent regarding

to the four parameters :[Du] , (dDu/dt)max, teo and Ka.



Table 26 Estimated Pharmacok:net:c Para

- Paracetamol from Paracetamol Eli uspensions.

kﬂj cts Following Oral Single Dose of 600 ng

Parameters

s3 S4

Statistic .

significa

Maximum cumulative amount excreted

- 429.24 420.93
into the urine ,[Dul d{mg)

(14.37> (18.08)

Maximum rate of drug excretion,
(dBusdtdmax (mg/hed

59.18 5$8.09
(1.63) (3.45)

Time for maximum urinary
encretion,t Chr)

30.63 30.27
(1.05 <0.%4)
Rbsorption rate constant,Ka (/hrd 1.9890 1.7270

' €(0.2111) <0.1445)

Overall elimination rate
constant,K (/hr)

x . 167 0.1597  0.1615
0027 (0.0091) ouza (0.0054) (0.0054)

Half life,t1/2 th) ﬂ gu El % ) Wéjw Ea)?ﬂ i F i Fra

Lag time,Tlag (hr) 0.17 0.16 0.14 0.12 0.15

wm\aﬁ%m 1 K I T Y2 I

a. Mean and standard error (value in parenthesis).
b. NS = not significant (p>0.05)
c. S= sxganxcant (p<0.05)

SS



In Vitro-In Vivo Correlation

An attempt to correlate the mean absorption rate
constants, Ki of paracetamol in the stomach and in the

intestine predicted by the Sartorius Absorption Simulator

SM 16750, with the mean n rate constants, Ka of the

drug in in vivo study wa @rned There were poor
correlation between= Ki lw in simulated gastric

and 1in intestinal ~i_~~~\\ ‘, ) and the Ka values

with correlation i ::;’\\M 0.4732 and 0.4898,

\\ .
nstants of paracetamol

\\;e predicted by the 1in

:\ esults were not agree

respectively (Fig obtained indicated

that the in vivo
suspensions and/or
vitro model study

with that previously :9g§§§f£=i This may be due to the in

= o b
-.‘ e wif" F
-

vitro Absorpt'gi ator fthis study is not

-
v ariaini i

suitable for Sus “ However, the in

vitro Absorptio \Simulator should be ﬂlontinuously studied

and develoqﬂﬂ QV] W /lﬂdainvestigate the

absorption of new drugs or new prepar ions

quﬁﬂﬂimﬂl%’nﬂmﬂ&l



IN VIVO ABSORPTION RATE CONSTANT(/HR)
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Figure 4 Correlation between in vitro absorption rate
constant, Ki, in simulated gastric condition and

in vivo absorption rate constant, Ka.



IN VIVO ABSORPTION RATE CONSTAN‘I:(/ HR)

C 2.4 -

2.5

2.3 -

2.2 -

2.1 -

1.9

1.8~

1.7 -

1.6

154 4

1.4

1.3

-y

T 2.4577
5 m 2.3469
4843

ﬂuﬂfmwiﬁmniﬁ
YR SRR 11117 194 7 1

t value -0.7596
t(o.os,z) +4.3027 4

Figure 5 Correlation between in vitro absorption rate
constant, Ki, in simulated intestinal condition

and in vivo absorption rate constant, Ka.
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