CHAPTER IlI

MATERAIALS AND METHODS

Materials

1. Chemicals and reagents

1.1 Working standards ;
1.1.1  Chlorzoxazene, Batch no. 99.16% purity, Dy-mach Pharma,

India. ' -d
.32 Para 76 pu i rmaceutical Co., Ltd.,

‘Y

Two brandsfof taf ore Sele or this Product A (Parafon-fort®,

Janssen-Cilag) is the importgd | G -_ B (Cezox®, Pharmasant Lab) is local
 stores and all have labeled

amount of 250 mg chlorzoxa :j-' 0 acetamol in one tablet.

1.3:1 Vigthe

132 HYe

1.3:3 Soﬂm hydroxide us pellets, Ma llnckrodt Mexico.
1.3.4  Ammenia solution 25%, Lab Scan, Bangkok, Thailand.

1) ’}t%%}% FHEHA

Apparatu

L el

hin layer chromatography plate (Siliga gel GF,,, 0.25 mm, 3 x 7 cm)

,‘f‘ angkok, Thailand.

Merck, Germany.

2.3 MINITAB 14® software, Six Sigma company, U.S.A.
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Methods

The experiments were performed in the following sequence
1. Determination of the spectrophotometric condition

Establishment of calibration models

2
3. Method validation
4
5

. TLC of degradation compounds of chlefz6xazéne and paracetamol

1. Determination of hotometric -

dition

1.1 Stock solutio
Separately diss “hlorzoxazone working

standard and paracetamo to obtain solutions having

known concentrations of j& azone and 1. 2 mg/ml of

paracetamol, and mix. Store.

1.2 Qete_gminati i i
The solutiong, offChiorzoxazone ¢ )2 87, 8.75,17.5, 35 and 50
pg/ml and of paracetﬁol CO

pg/ml were separately prgpared using methar‘c.)} as a solvent. The absorbance of each

solution was ﬁﬂnﬂﬂ%ﬂ%ﬁ%ﬁ ’]ﬂaﬁjm for paracetamol,

using solvent asla blank. The absorbances of chlorzoxazone and paracetamol solutions

= QAR N Ty

91, ;"?:

7.65, 156.3, 25.5 and 30
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2. Establishment of calibration models

2.1 im ign of th libration and validation set:
A mixture design is used to maximize statistically content information in the
spectra. A calibration set of 26 samples was prepared. The concentrations of

chlorzoxazone and paracetamol were varied between 3.75-18.75 and 4.5-22.5 pg/ml,

respectively, through the calibrati compositions of the binary mixtures

used in the calibration matrix \

Table 2 Compositions and \set.

Mixture | Chlorzoxazon 3 T 7-"If hlorzoxazone | Paracetamol
Number (pg/ | )/ N7 Nt ug/ml) (pg/ml)
s1 375 A s 11.75 9
S2 3.75 9 7.5 9
S3 3.75 o 9.375 11.25
sS4 3.75 e e - 375 0
S5 3, £ Y5 0
S6 7} .25 0
S7 11.25 0 15 0
S8 15 € 9 521 18.75 0
s9 1 ; Wﬂi | ﬁ 45

si0 | T 4.5¢ 5230 0 @ 9

sin) 1685\ M ‘MSQ{J E o] & 135
s129 75 45 s25 0 18
S13 s 13.5 S26 0 225

A validation set of nine standard mixtures was prepared and their compositions

were summarized in Table 3.
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Table 3 Compositions and concentrations of the validation set.

Mixture Number Chlorzoxazone (pg/ml) Paracetamol (ug/ml)
\Al 3:75 20.25
V2 5.625 1525
V3 5 11.25
V4 | 45
V5 9.3 16.75
V6 9.37 - 6.75
V7 1 11.25
V8 " 431 6.75
Vo Y 6.75
NE
A diagrammatiere tati ‘ "_. sign of the calibration set and
the validation set was sh inFigu 2
T35
Ch|orzoxﬂ1¢ 5 e -
¢ A vs L6 V6
AUy e
N £\ v xs
;!l w’] a ! | = ssE'I
Paracetamol

Figure 10 Mixture design for the two-component mixtures used in the calibration set

(®) and the validation set (m).
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2.2 Selection of wavelength ranges and the number of principal components

The PCR and PLSR models were constructed from the concentrations and
absorbances of the calibration set measuring at five nanometers interval through the
wavelength range of 220-350 nm using MINITAB program. Cross validation method,
leaving out one sample at a time, was used to select the number of principal

components (PCs) in the algorithms. The models were applied to the validation set of

The tablet place 4 mg corn starch, 50 mg

polyvinylpyrrolidone K3 ) \ esium stearate was prepared

and used for testing in me

3.1 Accuracy

The accurag: ---—----—-~----.-~---;--.—--»-‘-:., ........... dted as the percentage of

.;"f‘

T
A

recovery using the ‘- amounts of chlorzoxazone

and paracetamol, co ering  32-160% of the expected*€oncentrations of drugs, were

added to the p ﬂﬁo m at each concentration.
The absorbangﬁ rix ﬁﬂlﬁ eﬂ:’J nﬁobtained by measuring
the ab ae .( =5 nm) in the
spectrﬁemﬁﬁﬂimmj ﬂoﬂyﬁlﬁ ulated from the

ratio of the amount found and the amount added. In order to apply these methods for
the analysis of the pharmaceutical dosage form, the influences of commonly used

excipients and tablet additives were investigated.
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3.2 Precision
Precision of the method was determined in term of percent of relative standard

deviation (%RSD), which was determined from the following formula:

%RSD = SDx 100
X

3 | 1ons of chlorzopxazone 4 8
12, 16 and 20 pg/m amol— of 3 4, 19.2 and 24 ug/m! were
measured over the wav. ” $100.2 5 ‘Chlorzoxazone (both PCR and
PLSR), 230-350 nm fof paface : : )=270 nm for paracetamol with
PLSR analyses. The absorbg _'-"'-»W mea i licate.

3.2.2 Within-run preci on-

Fiv ik s ead °d by adding standard
chlorzoxazone (4-20, fig/ml .“wv about 120 mg placebo.
The solutions wgre pgare rip t"éach concent tion. Absorbances of the
solutions were measured wi gthe same proceﬂyre as listed in 3.2.1.

=R THETIINENT

“Absorbances of five séplked placebo solutions, preparing as described
in v\a '

TR IR AN TNHAR R

measur, men[ was performed for three days.

3.3 Linearity and range
Five standard mixture solutions of placebo were prepared with concentration
of chlorzoxazone and paracetamol over the range of 4-20 and 4.8-24 ug/ml,

respectively. The concentrations of such drugs in the above solutions were calculated
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using the PCR and PLSR models. Method linearity was obtained by plotting the
concentration found versus the concentration added (Figure 45-48). The coefficient of

determination, using least square analysis, was also determined.

4. Assay of commercial tablets

Weighed and finely powdered 0 tablets of product A and product B

Transferred an accurately der, equivalent to about 250 mg of
J

chlorzoxazene and 300 ol, te-i“volumetnc flask, added about

10 ml of the filtrate.

diluted with methanol

For assaying of chlorzgxaz ﬁ@ CR and PLSRwith two principal components
(PCs), determine the absorl ‘, he-a » ions at the wavelength range of
270-295 nm. For assaying of ) termine the abscrbances of the above

solutions at the wavelen

30-360 nm for PCR with three

. = "_‘— 1 %
principal compone ts7and PLSR with two p &8hts, respectively. Methanol

is used as the solventnk. sl -m ﬁ
5. TLC of ﬁrﬂtﬂi %E}ﬂ%ﬁﬂﬁ P st
\ ﬂ :
¢

5

Acid-base catalysis was studied using the stress condition with th
addition of 6N hydrochloric acid and 6N sodium hydroxide (40-43).

Acid catalysis on standard mixture solution was studied by
adding three drops of 6N hydrochloric acid to 100 ml methanclic solution containing

0.0625 g chlorzoxazone, 0.075 g paracetamol and 0.03 g of placebo, and mixing
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thoroughly. The solution was then kept in the hot air oven at 80 °C for 0, 1, 2 and 3
hours. Thereafter, the solution was neutralized with 6N sodium hydroxide. Degraded
product obtained was analyzed by the thin-layer chromatography. Silica gel GF,,; was
used as the stationary phase for the thin-layer chromatographic (TLC) plate. Develop
the chromatogram in the saturated chamber, with a solvent system consisting of a

mixture of ethyl acetate, methanol and 25%

ammonia (6:3:1) until the solvent front has
moved three-fourths of the leng move the plate from the developing
chamber, mark the solvent fror to evaporate. Detect the spots on

the TLC plate by placing
Base catalysisWas' performe the s me procedure as acid

catalysis, but replacing of & | |um hydroxide.

ed and accurately

weighed portion of powgder g6ui J{o-one et. 'The experimental procedure was

Repeated the procedire

7

5.2 Effect -_'_il». ative degra

521 Effectonat dard mixture so t n

ﬂdﬂa&} %QFHEE} V]siﬁo‘w Hl’} ﬂx was studied by

adding three @rops of 3% H ,0, to 100 ml methanohc solution contalmng 0.0625 g
chlorza 33 W@] ma:ﬂ m ﬂ E(]roughly The
solution m(ﬁﬁ Cin a hot air oven for 0, 1, 2 and 3 hours. Degraded product
obtained was analyzed by the thin-layer chromatography with the chromatographic

condition as described in 5.1.1.
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5.2.2 Effect on pharmaceutical preparation
Ten tablet of the products were finely powdered and accurately
weighed portion of powder equivalent to one tablet. The experimental procedure was
the same as described in 5.2.1.
5.2.3. Effect on the placebo

Accurately weighed the placebo powder equivalent to one tablet.

Repeated the procedure described |

5.3 Effect of photolysi

5.3.1 Effecton
The met! ontamlng 0.0625 g

chlorzoxazone, 0.0 g . star . 4 » ‘  3 Iacebo was prepared.
Photodegradation of thé"soldtion was Stidi | 3 s le solution under sunlight at
room temperature for 0 4Ong i n : eek, the solution was filtrated and
measured the absorbang — » otometer over the wavelength
described in 3.2.1. Te ecovery of chlorzoxazone and
paracetamol were calculated.

5.3.2. Effe

R

T }r'“— : :frif d and accurately
Weighed portion of pﬁier equ . The
the same as described |r36

53ﬂ£ﬁﬂ@%&l°ﬂiw 8113

YAccurately welghed the placebo powder equnvalent to one tablet.

TRARTHY IEHRIINENA L

ffl perimental procedure was
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