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SPECTROPHOTOMETRIC METHOD FOR DETERMINATION
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A simple, accurate, novel, safe, and precise method was developed for the estimation of erlotinib hydro-
chloride in tablet dosage form using a mixture of methanol and acetonitrile (50:50% V/V). The maximum
and subsidiary peak absorption of erlotinib hydrochloride were noted at 247 and 333 nm, respectively. Erlo-
tinib hydrochloride follows Beer’s law in the concentration range of 5-30 ug/mL (> = 0.9992). In the pro-
posed method, the subsidiary peak absorption wavelength of 333 nm was used to estimate the concentration
of erlotinib hydrochloride in tablets. The linear regression equation was found to be y = 0.0461x + 0.0164.
The developed method was validated according to the International Conference on Harmonization (ICH)
guidelines, and the values of accuracy, precision, and other statistical variables were found to be in accord-
ance with the prescribed values.
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Paspaboman npocmoti, mounwvlii u 6€30NACHBIL MEMOO ONpedeseHUs COOePHCAHUSL IPLOMUHUOA 2UOPO-
X10puoa 6 1ekapcmeeHHou hopme 6 ude mabnemox ¢ UCHONLIOBAHUEM CMECU MEMAHONA U AYeMmOoHUMpUIa
(50:50 06.%). Maxcumanvroe u OOnOIHUMENbHOE NUKOBOE NO2NOWeEHIe IPIOMUHUOA 2UOPOXAOPUOA OmMe-
yeno Ha oaumax 6oan 247 u 333 Hm, umo nooduumnsemcs 3axony bepa 6 Ouanazone xomyemmpayuil
5-30 mxe/mn (¥ = 0.9992). B npednazaemom memooe 01 OYeHKu KOHYEHMpPayuiL Spromunuba 2udpoxiopu-
0a 6 mabnemxax UCnoab306aHaA OIUHA BOIHBL OONOIHUMENbHO20 NUK0B8020 no2noujenus 333 um. Ypaenenue
nunetnou peepeccuu y = 0.0461x + 0.0164. Paspabomannwiii Memoo npogepen 6 COOMEemcmeau ¢ pexo-
menoayuamu Meoswcoynapoonoii kongepenyuu no eapmonusayuu (ICH). Iokazamenu mounocmu u opyeue
cmamucmuyecKkue nepemernble COOmMEemcmsyom 3a0aHHbIM 3HAYEHUAM.

Knrwoueswle cnosa: spromunuba eudpoxaopud, cnekmpoghomomempus, cmamucmuiecKue nepemenHule,
B8AUOAYUSL.
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Introduction. The chemical name of erlotinib hydrochloride is N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)quinazolin-4-amine:

CH

A\

HN
H3C\O/\/O N
)
H3C/O\/\O N

The molecular weight and pK, value of erlotinib hydrochloride are 429.90 and 5.42 at 25°C, respectively.
Erlotinib hydrochloride is very slightly soluble in water, slightly soluble in methanol, and insoluble in ace-
tonitrile, acetone, ethyl acetate, and hexane. With a decrease in pH, the aqueous solubility of erlotinib hydro-
chloride increases due to the protonation of the secondary amine (pH < 5) [1, 2].

Erlotinib hydrochloride has been used to treat several types of cancer including non-small-cell lung can-
cer and pancreatic cancer. It inhibits the tyrosine kinase receptor, which acts on the epidermal growth factor
receptor. Erlotinib exhibited a survival benefit in lung cancer in phase III trials. The US Food and Drug Ad-
ministration has approved the use of erlotinib for the treatment of certain types of lung cancer [2].

Various ultraviolet (UV) spectrophotometry methods have been recently developed. Among them,
a wavelength of 247 nm was used to estimate data [2]. In a derivative spectroscopy method developed
by Sereya et al., a wavelength of 247 nm was used to derive analytical data [3]. Mathrusri et al. used
0.1 N HCI aqueous solution, acetate buffer (pH 4.0), and phosphate buffer (pH 5.0) as diluents containing
water in three methods, with wavelengths of 342.37, 342.40, and 341.08 nm, respectively [4]. In the pres-
ence of water during isolation and formulation, hydrolysis may occur and some functional groups may un-
dergo hydrolysis. Generally, hydrolysis occurs in the presence of an acid or base but sometimes may occur
in a neutral condition even in the presence of moisture [5]. In the method proposed here, no water was used
to prevent hydrolysis.

Analytical techniques such as HPLC [6-8], LC-MS [9], UPLC [10], and HPTLC [11], have been used
to determine the amount of erlotinib. UV spectrophotometry is a simple, time-saving, and cost-effective
technique compared with HPLC, HPTLC, and LC-MS and those available in most pharma laboratories.
Hereafter, erlotinib hydrochloride is referred to as Erl - HCI. The proposed method was as per the Internatio-
nal Conference on Harmonization (ICH) guidelines [12].

Experimental. A pure sample of Erl - HCI was obtained as a gift sample from the manufacturer. Meth-
anol (AR grade, LOBA chemicals Pvt. Ltd., India) and acetonitrile (AR grade, SD Fine Chemicals, Mumbai,
India) were used to develop the method. Each tablet containing 25 mg of Erl - HCI and prepared by different
manufacturers was procured from the local market. A LABINDIA UV/VIS 3000 plus spectrophotometer
with 1-cm matched quartz cells was used for the estimation.

Babu et al. reported that in base hydrolysis, more than 30% degradation of the drug occurred after 24 h.
Acid hydrolysis and neutral conditions resulted in 10 and 4% degradation, respectively. Less degradation
was observed in the neutral medium in the method, which consisted of water [13]; thus, a neutral medium
was chosen to prepare the solution of the drug.

The solubility of the drug was determined at 25°C. An excess amount of the drug (i.e., 25 mg) was add-
ed to 10 mL of volumetric flasks containing different solvents, namely methanol, isopropyl alcohol, and ace-
tonitrile. However, the authors observed the presence of some particles in methanol. The drug was found to
be insoluble in acetonitrile and isopropyl alcohol but to be completely soluble in a combination of methanol
and acetonitrile (1:1 ratio).

A known amount of the drug was diluted in the methanol:acetonitrile mixture (1:1) and further diluted
to obtain the solution with a concentration of 15 pg/mL. The solution was scanned under a UV wavelength
of 200400 nm. Although the maximum absorption was observed at 247 nm, a subsidiary peak was noted
at 333 nm (Fig. 1). Latha et al. used HPLC for estimating the concentration of Erl - HCI and found the maxi-
mum absorption of the drug at 246.58 nm and a subsidiary peak at 333.02 nm in methanol, a finding that is
in accordance with our results [6]. No change was noted in absorption at 333 nm until 24 h at 22°C in an air-
conditioned room where direct sunlight was absent. However, when the solution was stored for more than
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10 h at 30°C, the peak observed at 333 nm was diminished and a different peak was observed at
345-347 nm. Thus, we selected a wavelength of 333 nm for the analytical quantification of the drug.

Although UV absorption peaks observed at 247 and 345 nm have been used to estimate the drug con-
centration through different UV spectrometry techniques, this is the first study to use a wavelength of
333 nm for the analysis. No significant absorption was observed for the dilution mixture, indicating that it
did not interfere in the absorption of the drug. Hence, the mixture of methanol: acetonitrile (1:1) was used as
a diluent.
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Fig. 1. UV absorption of API Erl - HCI.

Results and discussion. We accurately weighed 50 mg of the drug and transferred it into a 50-mL
flask. Then, 40 mL of the diluent was added up to the mark, and the mixture was sonicated for 5 min to de-
gas it. The concentration of the standard solution was 1,000 pg/mL.

We pipetted 25 mL of the solution from the standard solution (1,000 pg/mL), transferred it into 250 mL
of the volumetric flask, added approximately 200 mL of the diluent, sonicated to degas it for 10 min, and
further diluted it up to the mark. The solution concentration was 100 pg/mL and was used as a working
standard solution.

Furthermore, different volumes were pipetted from the working standard solution, transferred into dif-
ferent volumetric flasks, and further diluted to prepared solutions of different concentrations ranging from
5to 30 pg/mL. The calibration curve was plotted as the concentration against absorbance. The absorption
values of different dilutions are listed in Table 1, and an overlay spectrum is shown in Fig. 2. The regression
equation was found to be y = 0.0461x + 0.0164 (Fig. 3); other data: wavelength 333 nm, Beer’s law limit
5-30 pg/mL, correlation coefficient 7 = 0.9992, slope m = 0.0461, intercept ¢ = 0.0164, LOD = 0.97 pug/mL,
LOQ =2.95 pg/mL.
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Fig. 2. Overlay spectrum for 5-30 pg/mL.
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To obtain precision data, five replicants of the solution with a concentration of 20 pg/mL were analyzed
absorbance 4 = 0.9262, 0.9289, 0.9301, 0.9293, 0.9274; mean 0.9284; SD = 0.001564, and the value of
%RSD = 0.1685 was calculated. The accuracy (recovery) data were obtained by the addition of 50, 100, and
150% of the preanalyzed solutions to a fixed standard API weight. The precision and recovery data are listed

in Table 2. )
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Fig. 3. Linearity graph of API Erl - HCI.

TABLE 1. Absorption of Different Concentrations for Linearity

C, ug/mL Absorption (n = 3)
5 0.2449
10 0.4826
15 0.7001
20 0.9275
25 1.1894
30 1.3847

TABLE 2. Accuracy (Recovery Data)

Amount added (level) Mean absorbance, Amount Amount
(added 1,007.6 pg/mL preana- n =3 (take 10 mL and di- | recovered, | recovered,
lyzed) and made vol. 100 mL lute it up to 100 mL) mg %

5 mL (50%) 0.3840 8.0043 99.58
10 mL (100%) 0.6158 13.0435 99.75
15 mL (150%) 0.8479 18.0891 99.72

N o t e. Amount taken (standard) 3 mg.

Ten tablets containing Erl - HCI (25 mg each) were weighed and ground to a fine powder. An amount
equal to 25 mg was taken in a 20-mL volumetric flask, and 20 mL of the diluent was added. The flask was
sonicated for approximately 10 min to solubilize the drug present in the tablet form, and the resulting solu-
tion was filtered through a Whatman filter paper No. 1 into another 25-mL volumetric flask and diluted up to
the mark with the diluent (1,000 pg/mL). Furthermore, we pipetted 1 mL of the prepared solution and trans-
ferred it into a 50-mL volumetric flask, also diluting it up to the mark. This solution was used to examine the
UV absorption. The related results are summarized in Table 3.

The limit of detection (LOD) and limit of quantification (LOQ) of Erl - HCI were determined using the
standard deviation of the response and slope approach using the following equations: LOD = 3.3xSD/Slope,
LOQ = 10xSD/Slope, where SD is the standard deviation, and LOD and LOQ of Erl - HCI were found to be
0.97 and 2.95 pg/mL, respectively.

TABLE 3. Assay Quantification

Commercial formu- Labeled Amount observed, | Amount observed,
lation (tablets) amount, mg mg, n=3 %
Tablet 1 25 24.85 99.4
Tablet 2 25 25.19 100.7
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The method proposed here was found to be adequately rugged. To examine ruggedness, the assay esti-
mation was performed by another analyst using the same instrument. The following ruggedness data were
obtained: for commercial formulation tablet 2 with labeled amount 25 mg average absorption (equal to
20 pg/mL, n=3) A =0.9402, SD = 0.0027, %RSD = 0.287, amount observed is 25.05 mg (100.2%)

Conclusions. The solvents used in this study did not interfere with the estimation. Hence, the UV spec-
trophotometric method was found to be simple, accurate, economical, and rapid for the estimation of
Erl - HCI in bulk and tablet dosage forms. The proposed method can be successfully applied for the routine
analysis of Erl - HCl-containing dosage forms.
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