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Juantitative Determination of

Aspirin and Paracetamol in Tablets

Okan Atay*, Figen Dingol**

Summary: Quantitative analysis of aspirin (ASP) and paracet-
amol {(PA) containing tablets, which are widely used for analge-
sic-antipyretic purposes in this country, was carvied out by em-
ploying various analytical methods in this study. Two different
spectrophotomelric, and a high pressure liguid chromatogra-
phy(HPLC) methods have been proposed for this combination.

In the spectrophotometric absorbance ratio method, the maxi-
ntum absorbance at 276 and 243 nm ASP + PA synthetic mix-
ture in 0.1 N HCI were utilized and 231 nm was chosen as the
isosbestic point. The absorbance ratios, 276/231 and 243231,
have been used in the regression analysis,

In the Vierordt method, AI(%1,1 cm) values of the fwo active
principles have been determined at 276 and 243 nm in 0.1 N
HCI, and the values of a = cpjog and b = faffis were found by
using Al values The a and b coefficients have been applied to
the equation, which was developed by Vierordt,

In the high pressure liquid c:hmmbtogmpky method, different
working conditions from the monograph in USP XXII were ap-
plied and sodivm benzoate was used as the internal standard.

For the quantitative determination, different regression equa-
tionts were utilized for each method. In the absorbance ratio,
Vierordt and HPLC methods, relative standard deviations were
found as 0.89, 1, 1.4 % for ASP and 1.24,1.39, 0.84 % for PA
respectively.

Aspirin ve Pavasetamol Igeren Tabletlerde
Mikiar Tayini Calismalar

Ozet: Bu galismada ain kesici ve ates diigiirticii etkileri nedeni
ile tilkemizde de sikhida kullanilan aspivin (ASP)-Paracetamol
(PA) iceren tabletlere deisik analiz yontemleri uygulanarak
miktar tayini gahgmalart yapilnagtr. Bu kombinasyon igin
farklz iki spekirofotometrik ve yuksek bastngh st kromatogmfz
si yantemi onerilmistir.

Absorbans  oranlant  yinteminde, ASP+PA  sentefik
karigmmlarinm sira ile 0.1 N HCI de 276 ve 243 nm’deki maksi-
mutn absorbans deerlerinden yararlandiugs, izosbestlik nokia

olarak 231 wnm  segilmigtiv. Regresyon denklemlerinin
olusumunda  276{231 we 243/231 absorbans oranlar
kullgralpngtir, :

Virerordt yinteminde her iki ethen maddenin 0.1 N HCI'de 276
ve 243 nmr'deki Al(:%1,1 cm) deferleri hesaplanmug, bu
degerlerden  yararlomlarak  bulunan a wve b katsayilan
Vierordot'un  gelistivdidi formiillere uygulannugtr. Yiiksek
basingh  sit kromatografil YBSK)  yontemi  ile  yapilan
cahgmalarda ise, USP XXII'deki monografi yonteminden farkh
calisma kogullar wygulanmis ve i standart olarak sodyum
benzoat kullanilnugtr,

Her yéntem igin ayri ayr olusturulan regresyon denklemlerin-
den kantitatif tayinler igin yararlamlnugtir,

Absorbans oranlan, Vierordt ve YBSK yontemlerinde yrlizd;e
bagl standart sapmn ASP igin straile % 0.89, 1, 1.41, PA Igﬂl
% 1.24, 1.39, 0.84 olavak bulunmugtur.
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Introduction with different compounds. The combination of ASP

ASP and PA are used for analgesic and antipyretic
purposes. They are used alone or in combination
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and PA are among the most consumed ones in our
country, since they are effective drugs and have a
wide therapeautic index.

The procedure described in this article is provided
for the quantitative determination of ASP and PA in
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comimercial tablets, without any seperation proces-
ses.

According to previous studies, the quantitative de-
termination of ASP and PA one at a time in differ-
ent pharmaceutical dosage forms and body fluids
has been carried out by titrimetryl, visible spectros-
copy234, UV spectroscopy?678 derivative spectros-
copy?101L12  fluorometryl3, NMR spectroscopyl4
liquid chromatography!® and HPLC16,17,18,

Spectrophotometric methods(absorbance ratio and
Vierordt) were carried out for ASP + PA combina-
tion for the first time.

Mate.rials and Methods

In spectrophotometric studies, a Shimadzu UV 160-
A model recording spectrophotometer was utilized.

IN HPLC studies, Shimadzu LC-6A pump, SPD-
6AV detector, SCL-6A system controller and CR3-A
integrator were used.

ASP and PA were obtained from Bayer and Atabay
Drug companies. All solvents and chemicals used
were reagent grade. The commercial pharmaceuti-
cal preparations with different serial numbers were
purchased from local pharmacies in Ankara.

Absorbance Ratio Method:

Synthetic mixtures, containing ASP and PA at dif-
ferent concentrations were prepared and asorbance
values were measured at 276, 243 and 231 nmf(isos-
bestic point} in 0.1 HCI (Figure 1). Regression analy-
ses were done for each active substance. In these
equations, X value stands for the ratio of one active
substance to the sum of two active substances and y
value stands for the absorbance ratios 276/231 for
ASP and 243 /231 for PA.

Vierordt's Method

A1 values(%1,1 cm) of ASP and PA were found at
276 and 243 nm in 0.1 N HCl, a ve b coefficients
were determined using these aborbance values. The
coefficients and total absorbance values were put
into the equation and active substance concentra-
tions were calculated.
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Figure 1. Zero order spectra of aspirin (A} and paracetamol (B).

Aspirin and paracetamol concentrations are 20 pg/mL
in 0.1 N HCL.

High-Pressure-Liquid Chromatography(HPLC)

In this method, working conditions were different
than those of the monograph in USP XXI. Sodium
benzoate(SB), was used as the internal standard. In
the regression equations, for the X values, PA/SB
and ASP/SB concentration ratios were used, where-
as peak area ratios of PA/SB and ASP/SB were
used for the Y values. (Figure-2)

EN

@, EVE

e, 557
& 7F.5ES

9

|

TTENCRY
TART

Figure 2. Chromatogram of paracetamol{A), aspirin(B), sodium
benzoate(C) in the HPLC method. Aspirin and sodium
benzoat are 0,4 mg/mlL and paracetamot is 0,8 mg/

mk, in mixture solution {Injected volume is 20 pL).
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In this method, the following operating conditions
were applied:
Column: Hypersil BOS Cyg 5 pm (250 x 4 mm)

Mobil phase: Water-methanol-glacial acetic acid -

(960:280:30)

Solvent mixture: Methanol-glacial acetic acid(95:5)
Detector: UV 275 nm

Flow-rate: 2 mL/min

Int. Standard : Sodium benzoate

Preparation of the Synthetic Mixtures

Absorbance ratio method
Stock ASP solution: 500 pg/mbL ASP in 0.1 N HCL
Stock PA solution: 500 pg/mL PA in 0.1 N HCL

The absorbances of the synthetic mixtures, which
were prepared by taking the portions from the stock
solutions at the volumes determined in Table-1
were measured at 276, 243 and 231 nm and regres-
sion equations were established for ASP and PA.

Vierprdi's method

1, 2,3, 4, and 5 mL portions were taken from the
stock ASP solution and put into 50 mL volumetric
flasks and diluted with 0.1 N HCI. The absorbances

of the solution were measured at 276 and 243 nm
separately, using 0.1 N HCl as the reference.

1,2, 3, 4 and 5 mL porticns were taken from stock
PA spolution and put inte 50 mL of volumetric flasks
and diluted with 0.1 N HCl. The aborbances of the
solutions prepared were measured separetely at 276
nm using (.1 N HCl as the reference.

A 10 mL portion was taken from stock PA solution
and diluted with 0.1 N HClto 530 mL and 1, 2, 3, 4
ad 5 mL portions were taken from this solution and
diluted with 0.1 N HCl to 50 mL. The absorbance of
solutions were measured separately at 243 nm us-
ing 0.1 N HC1 as the reference.

The Al values of ASP and PA were calculated from
the measured absorbance values. These values are
shown in Table-2.

High Pressure Liquid Chromatography Method

Stock Solutions:
ASP, PA and 5B solutions, which contain 5 mg/mL
active substances were prepared separately with the
solvent mixture.

Table 1. Results of the Regression Equatioﬁ in the Absorbance Ratio Method

Synthetic Mixtures” Ratio of the synthetic mixture Absorbance Ratio
mL Hg :
Stock Stock ASP PA ASP PA
ASP.sol. PA. Sol ASP PA 276/231 243/231
1 1 10 10 0.5 0.5 0.212 (.867
1 15 0 15 0.4 0.6 0.226 0.975
15 1 15 10 0.6 0.4 0.197 0.796
2 1 20 10 0.666 0.333 0.175 0.707
25 15 25 15 0.625 0.375 0.187 0.771
Slope (a) Intercept (b) Coeff. of Regression Equation
determination
ASP -0.145 0.284 0.999 y=-0.145x+ 0.284
PA 1.00 0.372 0.999 v=1.00x+0.372

* Mixtures were diluted to 50 mL with 0.1 N HC1
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Table 2. A1l Valuesin Vierordt's Method

Gy 5] El 82 Of:(lz/ Cly bZBz/El m

643 132 166 64,5 0,204 0,389  Ay/A

o, = Paracetamol 243 nm A! value in 0.1 N HCl
o, = Paracetamol 276 nm A! value in 0.1 N HCl
R, = Aspirin 243 nm A value in 0:1 N HCl

R, = Aspirin 276 nm Al value in .1 N HC

A, = Total absorbance at 243 nm.

A, = Total absorbance at 276 nm.

Different volumes of solution were taken from each
stock solution as shown in Table-3 and synthetic
mixtures of different concentrations were obtained.
20 pL was injected on to the column from these mix-
tres. Three separate injections were done for each so-
lution. The average value of peak areas obtained by
the integrator were used. Regression equations and
the values found are shown in Table-4.

Table 3. Synthetic Mixtures in the HPLC method.

Stock Solution (mL) Active substance in
injected volume (pg)
ASP  PA SB ASP PA SB
ST1 1 1 1 4 4
ST2 i5 15 1 [ 4
ST3 25 2,5 1 10 10 4
ST4 1 2 1 4
STS 2 1 1 4

* Standard mixtures were diluted to 25 mL in MeOH-Glacial
acetic acid (95:5)

Results obtained for the analysis of synthetic mix-
tures by the proposed methods are shown in Table-5.

Preparation of Samples:

Absorbance ratio and Vierord'ts methods

Twenty tablets were weighed, powdered and mixed
homogenously. The powder was accurately

weighed, which was equivalent to 25 mg ASP and
PA. Tt was extracted for ten minutes with metanol
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and then filtered. A 2 mL portion was taken from
the filtrate, and diluted to 100 mL with 0.1 N HCL
The absorbances were measured at 276, 243 and 231
nm in the spectrophotometric methods.

HPLC Method

The powder obtained as mentioned above was accu-
rately weighed, which was equivalent to 25 mg ASP
and PA, and extracted with 30 mL of solvent mix-
ture and filtered. A 3 mL internal standard solution
was added and scaled up to 50 mL with solvent
mixture. Then, 15 pL was injected.

Calculation
Absorbance ratio method

The concentration of substances were calculated
from the equation shown below:

_Q-b, -‘5159 x10°= =ug/mL
a 50
In this equation,
(3 = The ratio of absorbance values, which was

measured from the sample. It is 243/231 for
PA and 276/231 for ASP. '

a and b are the slope and intercept values for ASP

and PA respectively(Table-1).

Aip= Absorbance value of the sample at 231 nm
(isosbestic point) '

agg = Absorptivity value at 231 nm. (In this study,
absorptivity value was found to be 45, 9).

Vierordt's Method

The concentration of the substances were calculated
from the equations shown below:

A -
PA=—1——_§xb m
(11)(10 -m
ASp— P2 _3xb(m'a)
G.QX].O m(b-a)

{Concentration of the substances were found inmg/
100 mL.)
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HPLC Method: Tables. Resuits Obtained for the Analysis of Commer-
' cial Tablets -

The peak area ratios ASP/SB and PA/SB, which : Aot . .

s : . ASP 250 mg bsorbance Vierordt ‘HPLC
were established previously for ASP, PA and 5B,  pyo5pmg Ratio Method Method Method
were put into regression equation shown in Table-4
and the quantity of active substances were calculat-

ed. 245 249 252 247 244 252
250 249 245 253 246 248

. . | . 247 253 248 252 252 | 247

Results obtained for the analysis of comzhercial tab- 253 o5 250" 248 As0 230

lets are shown in Table-6. =

ASP PA ASP PA ASP PA

X 249 250 248 249 247 249
Table4. Concentration and Peak Area Ratios and Re- St Deviation 23 3 ¥ 3 2
gression Equations of the HPLC Method Rel.StDev#% 08 124 11 139 141 084
Synthetic mixture p=0.05
Confidence  246-251 247-254 245251 245-254 243-252 247252
ASP PA Interval
Conc. Ratio Peak Area Conc, Ratio  Peak Area
Ratio Ratio Results and Discussion
ASP/SB  ASP/SB PA/SB PA/SB
. 09336 52 The procedure described in this paper is provided
' for the quantitative determination of ASP and PA in
15 1.447 15 4.134
commercal tablets.
2,5 2387 25 6.698
! 0541 2 5533 The proposed methods are practical, accurate and
2 1.922 1 2.870

precise. The suggested spectrophotometric meth-
y =ax+b y =0.970 x - 0,025 y=2.60x + 0265 ods(absorbance ratio and Vierordt) assay of ASP or
PA with tablets it can be carried out without any
separation process, for the ratios of ASP and PA 11,
2:1, 1:2, respectively.

Coeff. of 0.999 0.999
determ.

In the HPLC method, different working conditions

Table5. Results Obtained for the Analysis of Synthetic X . )
y were established and a different internal standard

Mixtures by the Proposed Methods

than that of USP XXII was used.
Synthetic mixtures Found The relative standard deviations for the absorbance
pg/mL pg/mL ratio, Vierordt and HPLC methods were found to be
’ Absarbance Vierordt HPLC 0,89, 1,1 and 1,41 % tor ASP and 1,24, 1,39, 0,84 %
ASP  PA  ratio method method method for PA respectively.

ASP PA ASP PA ASP  PA . : .
- The precision of the three methods were compared

10 10 9.8 . 99 10.1 9.8 using Students' t and Fisher F tets. As can be seen in

10 15 958 150 97 152 Table 7, the absorbance ratio and Vierordt methods
15 10 147 101 148 101 are not significantly different from the HPLC meth-
20 10 198 102 196 102 od, and the three methods have comparable preci-
4 4 ' 39 39 sion.

6 6 S 61 6

4 8 4 82 The specificity of each method for ASP or PA was
8 4 81 40 tested by preparing calibration graphs using synthet-
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photometric methods, have shown that, they can be
an alternative to the HPLC method with respect to
precision and accuracy. Also, these methods can be
used in dissolution tests of ASP and PA tablets. The 1L
resulis of this study will be published in another

paper.
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