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ABSTRACT

A simple UV Spectrophotometric method for the dtetiie estimation of Celecoxib using analyticalade
methanol as solvent and acetyl chloride as the eaador acetylation of Celecoxib has been developezttyl
derivative of Celecoxib obeys Beer’s law in congin range 20-40 pg/ml at 270nm as absorption imaxn.
The recovery studies ascertained accuracy of pagasethod and result validated according to ICHdglines.
The result of analysis has been validated statiflfidoy recovery studies. This method was sucdéssfrried out
for the estimation of Celecoxib in capsule dosagmfwithout the interference of common excipients.

Keywords: Celecoxib, Area under curve method, Spectrophetdimmethod, UV determination.
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Celecoxib

Celecoxib is 4-[5-(4-Methylphenyl)-3-(trifluoromethh  pyrazol-1-yl] benzenesulfonamide prescribed in
osteoarthritis, rheumatoid arthritis, acute painsouloskeletal pajnankylosing spondylitis, painful menstruation
and to reduce the number of colon and rectal polyppeople with familial adenomatous polyposis. Tewat
evidence indicates its use in treatment of psydhbialisorders, including major depression, bipaléorder, and
schizophrenia. It has been used to overcome caldrrectal polyps in people with familial adenomat@olyposis
[Internet] There are twelve methods have been tegofor the estimation of Celecoxib in pharmaceitic
formulations, which include nine HPLC methods [2 1tb], one Area under curve method [12] and three UV
Spectrophotometric methods [2, 13 and 14]. Ainthaf present study, there for; was to develop @lsiruV
Spectrophotometric method, which can be alternativdPLC and zero order UV Spectrophotometric masho
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MATERIALS AND METHODS

Materials:
Shimadzu 1800 spectronic UV Spectrophotometer hitin matched quartz cells was used for data cadlecind
analysis. Methanol (95%) and Acetyl Chloride wesed as a solvent and reagent for drug substance.

Methodology:

Preparation of standard stock solution:

Standard stock solution of celecoxib was prepasedissolving accurately weighed quantity of celébo5mg in
25 ml of methanol and transferred it to 25 ml ofuvoetric flask. Volume was created to the mark witethanol for
obtaining stock solution up to 1000ug/ml conc. Rertdilution made to get the concentration of 10flg

Determination of Absorption Maximum:
The standard solution of Celecoxib (10pg/ml) waansed in the wavelength from 230 to 280 and absorpt
maximum was found to be 252nm. (Figure 1)
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Figure 1: Absorption maximum of Celecoxib in methaol

Determination of Absorption maximum of Acetyl Derivative:

10ml from the stock solution of 100ug/ml Celecowibre pipette to three different volumetric flasks. the first
volumetric flask, acetyl chloride solution 2%, 5més added. In the second volumetric flask, acdtidride 5%,
5ml was added. To the third volumetric flask, 538@ml acetyl chloride was added. All the solutiovere diluted
to 100ml volume using methanol 95% to get a finmhaentration of 10pg/ml Celecoxib and the spectesmew
recorded. The absorption maximum was found totl#@nm and the reagent concentration of 5% acétgride
with 5ml volume showed maximum intensity at 270s@ected as the analytical wavelength for the detetion
of Celecoxib. (Figures 2, 3 and 4)
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Figure 2: 10pg/ml Celecoxib solution with 2%, 5ml &etyl Chloride

20140500 19:41:21
P EELIIE

¢, 0004

I'T?*'[,m[ B, 17348

Figure 3: 10pg/ml Celecoxib solution with 5%, 5ml &etyl Chloride
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Figure 4: 10ug/ml Celecoxib solution with 5%, 10mAcetyl Chloride

Stability of Drug in Selected Solvent and Reagent:

The stability of drug in selected solvent was deieed by measuring the absorbance of the drugienl{@0pg/ml)
at different time intervals. After every 5 min. ioferval the abs. was measured the solution wasdféo be stable.
(Table 1)

Table 1: Stability Data for Celecoxib

Sr. No. | Time(min.) Absorbancs

1 0 0.279
2 05 0.279
3 10 0.281
4 15 0.27¢

5 20 0.27¢

6 25 0.277
7 30 0.277

Linearity:

From the standard stock solution of Celecoxib, appate aliquots were pipette out into 25 ml ofuraktric flask,
5%, 5ml acetyl chloride solution was added andtidihs were made with methanol to produce workirangard
solution of Celecoxib 20,25,30,35 and 40pg/ml cotregions. The absorbances of Celecoxib solutioesew
measured at 270nm. The calibration plot of the datpcoxib was plotted.

The concentration range over which the drug folldweearity was chosen as an analytical conceotmatange i.e.
10 to 50pg/ml for Celecoxib. (Table 2 and Figurde %0)

Table 2: Standard Calibration Table for Celecoxib

Sr. No. Conc.(pg/ml) Absorbance
1. 20 0.055
2. 25 0.102
3. 30 0.184
4. 35 0.262
5. 40 0.337
Regression Equation].  y =0.01448x—0.2464 Regreoefficient: f = 0.9965

250
Scholar Research Library



Santosh R. Karajgiet al Der Pharmacia Lettre, 2016, 8 (10):247-257

0.4 -

0.35 -

0.25 -
0.2 -
=¢==Absorbance
0.15 -

0.1 -

0.05 -+

0 20 25 30 35 40

Figure 5: Calibration Plot for Linearity

Figure 6: Celecoxib Concentration 20pug/ml
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Figure 8: Celecoxib Concentration 30ug/ml
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Figure 10: Celecoxib Concentration 40pg/ml

Validation of purposed method:
A. Estimation of Drug from Dosage Form (capsule): (Assy Study)
Brand name- Celedol and Zycel

Standard:

From the standard stock solution of Celecoxib, appate aliquots were pipette out into 25 ml voldmeeflask,
5%, 5ml acetyl chloride solution was added andtidihs were made with methanol to obtain workinghdtad
solution of Celecoxib 20pg/ml. Absorbance of thesicentration was taken at 270nm absorption maximum.

253
Scholar Research Library



Santosh R. Karajgiet al Der Pharmacia Lettre, 2016, 8 (10):247-257

Sample:

Twenty capsule contents of brand Celedol (Ipca tatiooies) and Zycel (Zydus healthcare) containi ghg of
celecoxib weighed, and finally powered. A quantifypowder sample of 31mg from Celedol and 46mg fiyoel
was taken into different volumetric flask, 5%, 5mtetyl chloride was added. Dilutions were made ¢&b g
concentration of 20pug/ml. for both brands. Thesgeatrations were scanned at 270nm. (Table 3)

Table 3: Assay for Celecoxib as Celedol and Zylo8apsule Formulations
Brand Name Label Claim | Amount Found % Of Label claim Mean SD CcVv
(mg/capsule) | (mg/capsule)

200 199.53 99.76
200 200.46 100.23

Celedol 200 200.75 100.37 100.064| 0.2387] 0.05698
200 199.98 99.99
200 199.95 99.97
200 199.23 99.61
200 200.07 100.03

Zycel 200 200.03 100.01 99.84 | 0.2458| 0.06042
200 200.08 100.04
200 199.10 99.55

B. Accuracy (Recovery Study):

Recovery experiments are used for study of accumsetjrod. This study was carried out by adding knewrount

bulk sample to capsule, and recovery was perforatethree levels, 80, 100 and 120% of celecoxib dsteth

concentration with acetyl chloride reagent. Samfiesecovery studies were prepared accordingdoeafientioned
procedure. 3 samples were prepared for each recdeeel. The solutions of sample were analyzed, &nd
recoveries were calculated by using fallowing folamu

observedamountofcompoundinsample
x 100

% R —
% Recovery Amountofallcompoundpresentinsample

The recovery values are summarized in followindesld and 5.

Table 4: Accuracy parameters of Celecoxib (Brand €ledol)

Label Amount Total
% *Amount present Of Standard Amount % %mean sD cv
recovery (mg/capsule) added Recovered recovery recovery
(mg/capsule) (mg/capsule)
80 200 160 159.94 99.63
80 20C 16C 160.¢ 100.2¢ 99.53 0.3108| 0.09663
80 20C 16C 159.8: 99.8¢
100 200 200 200.09 100.45
100 200 200 199.36 99.68 99.90 0.4726| 0.2234
100 200 200 199.18 99.59
120 200 240 241.63 100.68
12C 20C 24C 240.5¢ 100.2: 100.21 0.4803  0.2307
120 200 240 239.32 99.72
Table 5: Accuracy parameters of Celecoxib (Brand Zgel)
Label Amount Total
% *Amount present of Standard Amount % %mean sD cv
recovery (mg/capsule) added Recovered recovery recover
(mg/capsule) (mg/capsule)
80 200 160 158.32 98.95
80 20C 16C 160.2¢ 100.1¢ 99.45 0.6285 0.395
80 20C 16C 158.8: 99.2¢
100 200 200 199.54 99.77
100 200 200 199.86 99.93 99.93 0.1600| 0.025¢
100 200 200 200.18 100.09
120 200 240 240.45 100.19
12C 20C 24C 239.6¢ 99.8¢ 100.023 0.1700 0.0289
12C 20C 24C 240.07 100.0¢
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C. Precision:
Four independent sample of celecoxib are used Vfaluation of precision. The intermediate precis{orierday

precision) of the method was also evaluated usidgfdrent analysts in the same laboratory. Thei@slobtained
by four analysts were summarized in table 6.

Table 6: Determination of Precision of Celecoxib

Sample Number Assay of Celecoxib as % of Labeled amount(inter —ay precision)
Analyst 1 Analyst 2 Analyst 3 Analyst 4
1 99.86 100.35 99.97 100.13
2 99.53 99.82 100.02 99.74
3 100.05 99.95 100.05 99.46
4 99.8¢ 99.82 100.0¢ 100.1:
Mear 99.82 99.9¢ 100.0: 99.8¢
SD 0.2156 0.2509 0.05058 0.3239
Ccv 0.04649 0.06296 0.00255 0.1049
RESULTS

The standard solutions of Celecoxib in Methanohvi®%, 5ml Acetyl chloride reagent (20pug/ml each)jsated to
scanning at 235 to 300nm and the absorption mawiasafound to be 270nm using Shimadzu 1800 specttdvii
Visible spectrophotometer. The calibration curf’/€elecoxib was found to be linear at conc. Ran@j&240 pg/mi
at this absorption maximum. There for, it was clisat Celecoxib can be determined in presence ¢fianel with
no intervention of any irrelevant substance in pteeutical products.

With the intention of determining the practicalyildaf the developed technique for the assessmeobrmmercially
available brands (Celedol and Zycel) of medicimafrfulations, the technique was initially attempbedbulk drugs
in their synthetic mixture sample as well as con@gions were estimated. Then the technique whigsied to the
assay of in marketed dosage forms and satisfactmyits were attained within the appropriate linsissper the
content of the label claim for Celecoxib. The newleveloped method was validated as per the irtierrs
guidelines and parameters. The novel method ferdtmantitative investigation of Celecoxib was satgd to
different validation parameters like specificitydaselectivity in presence of formulation additiveasd excipients,
studied for Linearity and range at different levad§ concentrations and calibration standards whibe
determination range was optimized, accuracy waveurdy recovery studies at different concentratievels,

precision was established through inter day pi@tistudies, where the samples were subjected amged
conditions other than optimized parameters.

DISCUSSION

Amino (NH,) group of Celecoxib reacts with acetyl chloridegtee acetyl derivative, which shifts the Lambdaxma
(absorption maximum) of Celecoxib towards highevelangth (bathochromic shift) i.e. from 252nm t@am.
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After The Addition of Acetyl Chloride The Max Is Increases from 252 nm to 270nm. 10pg/meCetib with 2%,
5ml Solution of Acetyl Chloride shows absorbancexima of 270nm and absorbance of 0.009 (low intghsit
10pg/ml Celecoxib with 5%, 5ml Solution of AcetyhlBride shows absorbance maxima of 270nm and a@soeb
of 0.173 (increased intensity). 10ug/ml Celecoxith 5%, 10ml Solution of Acetyl Chloride shows absance
maxima of 253nm and absorbance of 0.015 (decreiasedsity). Therefor, a reagent concentration & &nd
reagent volume of 5ml was selected and 270nm wigsted as analytical wavelength for the determamaibf
Celecoxib in bulk drugs. (Table 7 and 8)

Table 7: Absorption Maximum of Celecoxib in Methand 252nm
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Table 8: Absorption Maximum of Acetyl Derivative of Celecoxib 270nm
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CONCLUSION

From the above experimental studies it is concluthed area under curve method developed for estmatf
Celecoxib was suitable for the routine determimatad Celecoxib. The proposed method for the setecheig
Celecoxib was found to be precise and accuratee mbst important striking features of spectrophatrin
methods are their rapidity and simplicity. The ngwkveloped method is alternative to HPLC methauts$ zero
order UV spectrophotometric methods. Results didadon parameters demonstrate that these perfbrme
analytical procedures are suitable for its intenpi@éghose and meet the criteria defined in ICHQ24uilelines.
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