CHAPTER II

MATERIALS AND METHODS

Materials !
A. Test

elixir was sel

brand of paracetamol

of paracetamol elixir

was 120 mg/5ml.

2.2 ;ommercially available

paracetamol susp >d. One was the original

brand which was assigned & e reference standard against
e
the other thr " manufa as. The corgcentration

of paracetamol A Y- fg'so 120 mg/5ml.

The %gtters E Sl 825 g@ and S4 were givén

o sooroJBI PHTIGH B G rromos. oo

1nformatloﬁuof them was }Jsted in Append1x C
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1. Standard paracetamol powder 89.8 % (Hoechst
Pharmaceutical Ind., Ltd.,Bangkok) Batch No. 383 L 648

2. Concentrated Hydrochloric acid 37%, GR grade
(Merck) Lot. 445 k5004417.



3; Sodium nitrite, AR grade (May & Baker)
Lot .390086. '

4. Ammonium sulphamate, AR grade(Pharmaceutical
Sciences Ltd., Part.)

5, Sodium hydroxide , AR grade (Merck)
Lot.271.7966.

8. Monobasic ” sium phosphate (Potassium
dihydrogen phosphiEDeSeT Merck) Lot.313 A751273.

phate 2-hydrate,GR grade

.\n-el—De Haen AG Seelze-
xtra pure (Vidhyason Co.,

10. cid, AR grade (Merck)
:}, Lot. 614 K1844406.
£ 95.%. AR grade (Merck)
Lot. 514 K410§m2 U
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Apparatus

Q RIaN ﬁimilml’r)m&lg’]sasymer kG D-7470,

West Germany ¥

2. Spectrophotometer(Spectronic 2000, Bausch &
Lomb, N.Y., USA)

3 Sartorius Absorption' gimulator S.M. 18730

(Sartorius GmbH, West Germany)

i
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4. Vortex mixer (Vortex—Genie, Scientific
Industries Inc., Bohemia, N.Y. , USA)
5. Digital Computer (IBM Compatible 16 Bit,

Micro Source)
Methods

A. In Vitro

wactive ingredient

ixir and four brands
of paracetamol d using the official

methods of B.P. follows.
$11)

Par cgjtﬁj;;i i 1.5 g, was added with

100 ml of water an-f;g_rﬁag; : sodium hydroxide before

being d11ute-~c1‘“"’*""—ﬂ= h % Aliquot 5 ml of the
Y hY J

solution was adde ‘ﬂf sodium hydroxide and

then the mixture yas diluted to 100 ml with water. The final

solution wﬁ Hﬁ%a‘wﬁ 'ﬂj woﬂ:’}ﬁ ‘jat the wavelength

of maximum sorbance at‘275 nm. The standard solution with
oo UG FT B NI VA GGpre ore s
method and the amount of paracetamol, weight by volume, was
calculated using the following equation
Cu = Cs.Au £g...3
As
where Cu was the concentration of the paracetamol

elixir, meg/ml, Cs was known concentration of the standard



solution, meg/ml, Au was the absorbance of the paracetamol

elixir ahd As was the absorbance of the standard solution.
1.2 Paracetamol Suspensions (9)

Standard preparation :- A solution having a

known concentration of mcg/ml of paracétamol

100

working standard was pi is

$- An accurately
measured volume quivalent about to

100 mg of par ed to a 100 ml

volumetric with 60 ml of
water. After bei _-§  0, inutes, the solution
obtained was dil ﬁu xqfugﬁ ' water. Again, the

aliquot 10 ml from

volumetric flask and gﬂ§5§7?” ed Bo volume with water.

- I_,_.__,-
wY

ation, the assay
preparation andIﬂwater was useiﬂ,as a blank, were

transferred . to volumetric flasks. Each

r
solution waﬂ uﬂ ﬁtqﬂ E-Imm i WNEJ aﬂjxlorlc acid and
5. wl ite” solutiofi= 199 After being
allowea ﬁﬁﬁiﬁﬁ ﬁsiu:um,lgma&aﬂ added with
5 ml of ammonium sulphamate solution (15 in 100) and was
diluted with watér to volume.The absorbance from  the
"standard preparation and the assay preparation in 1l-cm cells

relative to blank at the wavelength of maximum ébsorbance,

430 nm were determined and the quantity of paracetamol in



the suspension, weight by volume, was calculated using

the following equation :

Cu = Cs.Au : TR |

As
where Cu was the concentration of the assay

preparation, meg/ml, Cs was known concentration of the

m;»!, was the ﬁbsorbance of the
QM :
S Was ‘_‘“ bance of the standard

preparation.
¥ s‘u/ in witre absorption (12,13)
LW AN

f:E: sample

spension and elixir

standard preparation, nec

assay preparation and A:

il 1
1

. WAL A
forms were evaluated Th‘ﬁﬂiﬂ. of paracetamol, chosen to
T attis 1 o
dissolve in phase I, was- &8 ~(Appendices B and C).
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pH(+0.1) artificial gastric fluid pH 3.0 pH 7.5

artificial intestinal fluid pH 6.0 pH 7.8
Temperature ‘ .38+1 % 39+1 °C




2.3 The lipid barriers

Two different lipid barriers were available.
for the Absorption Simulator, the artificial gastric barrier
(SM 15701) and the artificial intestinal barrier (SM 18702).
Both barriers were used once and were prepared shortly

before the start of the experiment. The effective area of a

barrier was 80 cmz.

barrier were filled with

 following components

, N, Q. snts (unit by weight)

¥ *
Sq S2

a liquid lipid-pha

Lipid mixture .

Lipid mixture £é - 4.00

X RORE
The lipid eomponentsv;ﬁ: cial membranes.
e f”J¢M*
rier by warming 4 to 5 g
of the 1lipid nixture i 1ter was weighed and
wa wetted as seen

placed in the 1ipid mixture. After

by compleﬁ uﬁﬂﬁﬂfwmn?lter was pressed

between twolpieces of blottlng paper a was rewelghed The

barrlaﬁﬂim ﬁﬁ mw qﬁ?ﬂﬂq‘a ﬁ to 105% for

SM 15781, and 80 to 110% for SM 15702.
2.4 Sample collection

The samples were taken from each container
at 08,8 1.8, 2.8, 8.0; 4.0 and. 8.0  hours safter

experiment was begun. Each 3 ml sample was collected using
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the taps on the distribution caps of the model. Every

experiment was repeated triplicately.

2.5 Determination of paracetamol in aqueous

phaSe I and phase II

The concentration of paracetamol in aqueous

phase I and II was dete a UV spectrophotometer“ at

245 nm using a stan

y. ,‘Handard solutions of
paracetamol with"cC ‘ : C , 3, 8,8, 7,88, 10}
11, 12 and 13 m i ¢ \% ha Vere determined in a
ces obtained versus

- UV spectrophoto

known concentra traight 1line using

svaluation of the in vitro

absorption result

2 Erstant, Kd and the

absorption rate gconstant, Kl paracetamol elixir and
suspensions’| MS’J%S%%‘WMFHW analysis of
variance an t-test thtough a computer1 statistical

erograd| Westipl mmumfmma@ in vitro

absorptlon rate constant, Ki and the in vivo absorption

rate constant, Ka, was evaluated.
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B. In Vivo Study
‘1. Subjects

Eight healthy volunteers, 4 females and 4 males,
aging range from 20-30 years and weighing between 45-65 kg

were participated in this study, (Appendix E). They were

/

taking not any medic having no history of

gastro-intestinal, iseases.

The 5-ml, equivalent to,

600-mg paracet gle dose of each test

products. Each ?\\ accurately pipetting

either the elixi to a measuring glass

juantitative dosing was

ensured by repeated washi 2 0f the measuring glasses with

e e e e e e

oses were given in

9]

‘ food was permitted

£

the morning aiﬂe

until two hours pestdose

UERE s EAUE
quw@m WYY £p  oromoer

experlment he dose was administered one week apart as

shown in Table 1.



Table 1 Dosing Schedule

Week
Subject No.
1 2 3 4 5
1 S3 S4
2 s4P E
3 E S1
4 S1 S2
5 s2 S3
6 S3 sS4
7 S4 E
8 E S1

& E represents the'b y paracetamol elixir.

b 515 SZ, s3 the brand name of

N~
ﬂ’%ﬂ%ﬁﬁﬁ%ﬂﬂﬁﬁjl analysis were

collected qﬂntltatlvely ‘prlor to dosmg and at 0.5 %:%1.9;

2, 39 W'F@ﬁﬂ“?m"il%’]%%ﬁ'?ﬁ‘ﬁl b

admlnls ration. Subjects were carefully instructed to

aracetamol sufgens:
P v

deliver a complete urine specimen (i.e., completely emptying
the bladder) (14),Aliquots of 15 ml from urine samples were

stored at 2-8 Tt auntil Subsequent assay.
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5. Determination of paracetamol in urine
5.1 Urine samples

Paracetamol and its metabolites in each
urine sample was triplicately .assayed using modified
colorimetric method of Novotny and Elser(15). The procedure
l,’o&oprr&tely dilute wurine

sample was tran!!!f"-ﬂ j :‘!-‘TUUF tubes. A 2.0 ml

of the 2% tric ac cagent was then added and

was developed as follows.

mixed using 5 seconds.A 1.0 ml of the
mixture was sa ‘ 0 a 16x150 mm tube.
A 0.4 ml of 7 M added and placed in a
boiling water he tubes were removed
[itions were allowed to cool

A ar
to room tempﬁfaturt;'ig 0 ml F freshly prepared 2 %

£y 7/3 by volume, was
added to eachli naLEy, the solution was
allowed to stanf@sfor 40-80 minutes and measured for the

absorbanceﬂ ‘Uﬂaﬁ] rm HM?M& ’Lﬂ ‘ied the absorbance

urine blank to zer®é.

1RNIUUNIANYIAE

q 5.2 Standard curve

Standard solutions of paracetamol with
concentrations of 20,40,60,80,100,120,140,160,180 and 200
meg/ml in pooled urine were prepared and assayed following

the same method as described earlier. Absorbances obtained
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versus known concentrations were fitted to a straight 1line

using linear regression (Appendix D).

6. Statistical evaluation of biocavailability

results

The relative Dbioavailability was calculated

using the following eq 5&1
\\\

;ﬂ'-'
[DU Jperms vens i®n ﬁllxir i N 3
,), ) N . spension

\Q;; amount of paracetamol’

where, [Du]w was th
ﬂ,
ﬂi -d .-}

PR

excreted into the

W e "
The compar {@-‘ pavailability of paracetamol
‘-F.F w‘ "'n" :
'ixir and among paracetamol

suspensions with para~~~gu-~

suspensions t i&;

‘jfing the following
parameters: (a ﬁ%  mé i five amount of drug

5 pog i <ﬂ] the rate of drug
e Ao ﬂﬂﬂiﬂﬁﬁﬂﬂﬂﬁiﬁiﬁiﬁi‘; gy
AT R A IR

Moreover, other pharmacoklnetlc parameters were calculated

excreted into

(e.g., elimination rate constant, K ; half-life, t1/2
and lag time, Tlag).
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