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ABSTRACT

Two simple, accurate, sensitive and extraction-fipectrophotometric methods (A and B) have beeelajged for
the determination of emtricitabine in bulk and s pharmaceutical dosage forms. Both A and B metlaog based

on the reaction of emtricitabine with p-Dimethylawibenzaldehyde (PDAB) and 4-Hydroxy-3-methoxy
benzaldehyde (HMBA) in the presence of dilute sulplacid gives red colored chromogens, which shoaximum
absorbance at 495nm and 480nm respectively. B&x'ss obeyed in the concentration range 1.0-4GQy0mL™ for
method A, and 2.5-35.0ug thfor method B respectively. The molar absorptivityl @andell’s sensitivity values
are 6.1 x16 L mo1é'cm*and 0.04ug cm*for method A, and 6.9 xiD mo1é'cm*and 0.035g cmi? for method B
respectively. The results of these methods arelatalil statistically and by recovery studies. Thappsed methods
are economical, sensitive and can be used for #terchination of emtricitabine in bulk and in itsgsmaceutical
formulations.

Key words: UV-Visiblespectrophotometric;p-Dimethylaminobenzaldehyde (PDAB); 4-Hydroxy-3-metho
benzaldehyde (HMBA); Sulphuric acid; Methanol.

INTRODUCTION
Emtricitabine (EMT) has the chemical name 4-amirittbro-1-[(2R, 5S)-2-(hydroxymethyl)-1, 3-oxathéml-5-
yl]-1, 2-dihydropyrimidin-2-one [1]. It is white twff-white crystalline powder with a molecular fonfa of

CsH10FN;O3S and a molecular weight of 247.24 g mbl&he structural formula is shown in Fig.1.
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Fig.1. Structure formula of Emtricitabine

Emtricitabine is a nucleoside reverse transcriptabéitor related to cytosine with antiretrovirattivity against
HIV. Emtricitabine works by inhibiting reverse tisamriptase enzyme that copies HIV RNA into new vID&IA. It
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can help lower the level of HIV in the patient’sdyoand can indirectly increase the number of immsystem cells
(called T cells or CRx T-cells). It is used for the prevention of peralatilV-1 reverse transcriptase [2]. Itis also
active against Hepatitis-B-virus [3, 4]. Literatuservey indicated that few analytical methods a&morted for the
analysis of emtricitabine by HPLC [5L.C [6], HPLC-in plasma[7-10] , HPTLC [11] and fewV-
spectrophotometric methods [12-17] either aloneamnbined with other drugs. To the best of our krealgk, only
one visible spectrophotometric method was repdstedanakipathi et §18]. In the present study we are reporting
two simple, sensitive, accurate and economicaltspgitotometric methods for the determination of rigsitébine
usingp-Dimethylaminobenzaldehyde (PDAB), and 4-Hydroxymathoxybenzaldehyde (HMBA).

MATERIALS AND METHODS

Instruments used:
Shimadzu UV-1700 Pharma spec with 1cm matched zjeett was used for spectral measurements.

Preparation of reagents:
All the chemicals and reagents used were of amalytrade and the solutions were prepared in dodistdled
water

P-Dimethylamino benzaldehyde (PDAB) and 4-Hydroxy-3nethoxybenzaldehyde (HMBA) (5.0 % wi/v):
Accurately weighed 5.0 g of respective p-dimethytashenzaldehyde or 4-Hydroxy-3-methoxybenzaldehyde
dissolved in methanol and made up to the mark migthanol in 100 mL volumetric flask.

Sulphuric acid (0.1N):
0.27 mL of concentrated sulphuric acid was diluted100mL with distilled water in a 100mL beaker and
standardize volumetrically.

Preparation of standard drug solution:

A standard stock solution containing 1.0 mghias prepared by dissolving 10 mg of emtricitabim 10 mL of
distilled water. From this, a working standard $iolu containing 100ug mt was prepared by appropriately
diluting the stock solution with distilled water.

Recommended Procedures:
The following procedures were recommended for #&ay of emtricitabine in bulk and pharmaceuticaiialation
samples.

For Bulk samples

Aliquots of standard drug solution of emtricitabi@gl — 4.0 mL (100ug nit) were taken and transferred into a
series of 10 mL volumetric flasks. To each flaskL.2f methanolic p-Dimethylaminobenzaldehyde (PDAB)
(5%wl/v) or 4-Hydroxy-3-methoxybenzaldehyde (HMBA3%w/v) and 0.5mL of LBO, (0.1N) were added.
After thoroughly shaking, the volumetric flasks weset aside for 10 minutes, for the reaction topleta. The
volumes in each flask were diluted to 10 mL withthnamol. The absorbances of the orange red colaledieans
were measured at 495 nm (PDAB) and 480 nm (HMBAjiragd the reagent blank and the calibration cuwese
plotted.

For pharmaceutical formulations

The methods proposed for the bulk samples werendatk for the determination of emtricitabine in &bl
formulations, 20 tablets of Emtriva® 200 mg (Gile&diences Inc) were weighed, powdered and the powde
equivalent to 10 mg of emtricitabine was dissolvedlistilled water in a 10 mL volumetric flask. 1Qnof the
above solution was further diluted to 100mL andlyred as described, in the above mentioned methbais.
analysis procedure was repeated three times toaeathe precision.

RESULTS AND DISCUSSION

Absorption spectra:

In a 10 ml volumetric flask, 2mL of methanofpeDimethylaminobenzaldehyde (PDAB) (5%w/v) or 4-HyxlyeB-
methoxybenzaldehyde (HMBAB%w/v) and 0.5mL of k50, (0.1N) were mixed and made up to the mark with
methanol. In another 10 ml volumetric flask, 2mLnoéthanolicp-Dimethylaminobenzaldehyde (PDAB) (5%wi/v)
or 4-Hydroxy-3-methoxybenzaldehyde (HMB&%w/v) , 0.5mL of HSQ,(0.1N) and specified amounts of EMT
in final solutions (30 pg mtfor EMT-PDAB and 20 pg mtfor EMT-HMBA) were taken and the resultant orange
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red colored solution was diluted up to the markwitethanol. The absorbances of both the solutiare wmeasured
at different wavelengths in the region 350-600 myaimast the corresponding blanks.

The plots drawn between the wavelength and absoebamues are shown in Fig.2 and Fig.3 for EMT-PDABd
EMT-HMBA respectively which indicate that the caddrsolution possesses maximum absorbances at 49&ndm
480 nm where the reagent blank is showing relativedry low absorbance respectively. Therefore, hiert
analytical studies were carried out at 495 nm,48@ nm using the reagent blank.
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Fig .2: Absorption spectrum of emtricitabine with PDAB in sulphuric acid
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Fig .3: Absorption spectrum of emtricitabine with HMBA in sulphuric acid

Optical Characteristics:
In order to verify the applicability of Beer's lafer the formed colored species in these proposeithads, the

absorbances at appropriate wavelengths of a setlofions containing varying amounts of EMT and csfexd
amounts of reagent(as given in the recommendeddtwe) were recorded against the correspondingneéddank.
The Beer’s law plots of these systems were recorBedr’s law limits, molar absorptivity, SandelBensitivity,
LOD and LOQ for emtricitabine were calculated aedarded in Table 1.

Interference studies:

To assess the applicability of the method develdpedhe analysis of the emtricitabine, the effetia different
range of additives usually present in the formalagiunder optimum conditions were investigated rseely. In all
the methods proposed, the commonly used additiveéke preparation of formulations did not interfevith the
assay of emtricitabine by proposed methods.
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Table 1: Optical characteristic, precision and accracy data of the proposed methods for emtricitabine

Parameters EMT-PDAB | EMT-HMBA
Amax(NM) 495 480
Beer's law limitspgmL™) 1-40 2.5-35
Molar Absorptivity(L mole'cm™) 6.099 x18 6.922x10
Sandell's Sensitivit
(g cn?/0.001 absc))/rbance unit) 0.0405 0.035
Regression Equation (Y= mx +c)
Slope(m) 0.024 0.028
Intercept(c) + 0.007 + 0.005
Limit of detection(LOD) igmL?) 0.3025 0.2357
Limit of quantification(LOQ) igmL™) 0.9166 0.7142
Correlation Coefficient (r) 0.999 0.997
Precision(% RSD) 0.524 0.450
Standard error of estimate 0.0502 0.0328

Analysis of Emtriva tablets

To evaluate the applicability of the proposed mdthéor the analysis of synthetic drug samples, Emtrablets
(200mg) (Gilead Science, Inc) were powdered thanbud<nown quantities of this powder were analyfedtheir
emtricitabine content by the proposed methods haddsults were compared with the reported labatedunt by

calculating the % error. The results are preseimddble 2.

To study the accuracy and reproducibility of theedeped methods, known quantities of emtricitabireze spiked
into the drug sample and the total emtricitabinetents were determined by the present methodsd@tdraddition

method). From the obtained values the recoverygmtage of the drug were calculated and given ileTab

Table 2: Assay of emtricitabine in Emtriva® tabletformulations

Labeled amount

*Amount obtained by proposed method (mg)

Error (%)

Sample No. (mg) PDAB HMBA PDAB | HMBA
1 200 199.5 198.8 0.25 0.60
2 200 199.7 199.6 0.15 0.20
3 200 198.9 199.2 0.55 0.40

* Average of three determinations
Table 3: Results of recovery study by standard addbon method
. Amount of EMT *Amount found % Recovery b
EMT in tﬁblm spiked Drug o (Mg mLH the proposed )r/ne){hoj
(g mL) (ug mLY) added (%) 55 | HMBA | PDAB | HMBA
12.0 3.0 25 14.92 15.05 99.24 100.13
12.0 6.0 50 18.12 17.97 100.4p 99.83
12.0 12.0 100 24.08 24.13 100.35 100.15

* Average of three determinations.

Chemistry of the formed colored species

Emtricitabine possesses primary amine group whi@y fbe undergoing condensation reaction with aramati
aldehydes i.e. PDAB or HMBA. In the present stuthge drug involves in quantitative reaction with PBAr
HMBA reagents. The reaction is based on the coradiems of emtricitabine with methanolic p-Dimethylam
benzaldehyde or 4-Hydroxy-3-methoxybenzaldehydedidic medium there by producing orange red colored
Schiff's base complexes with maximum absorbancd9t nm and 480 nm respectively. Stability studythaf
developed chromogen was carried out by measurim@liisorbance values at a time intervals of 15 foinS hrs,
and it was found to be stable for more than 3 lrsoam temperature. The linearity was found to bethe
concentration range of 1-40 pg rhand 2.5-35 pg mitwith PDAB and HMBA respectively. Based on the agglo
the proposed structures of formed colored complexegiven in Fig. 4 and Fig. 5.
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Fig 4.7: Probable reaction mechanism of emtricitabie with PDAB in H,SO,
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Fig 4.8: Probable reaction mechanism of emtricitalie with HMBA in H ,SO,
CONCLUSION

In the present study the author has been develdped simple, accurate and sensitive extraction-free
spectrophotometric methods for the determinatioarofricitabine in bulk and pharmaceutical dosagenfo These
methods are developed based on Schiff's base caaplermed between emtricitabine and PDAB or HMBA i
acidic medium. Based on molarabsorptivity data Beér's law range, it may be concluded that methir £
HMBA is more sensitive than method EMT-PDAB. Theprsed methods are simple, sensitive, accurate and
economical for routine analysis of emtricitabinéirik and its parenteral formulations.
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