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ABSTRACT

Aims: Two spectrophotometric methods were developed and validated for the determination of
sofosbuvir in presence of its alkaline degradate.

Study Design: Ratio difference and ratio derivative methods were assisted for determination of
sofosbuvir in presence of its alkaline degradate, laboratory-prepared mixtures and in tablet dosage
forms.

Place and Duration of Study: Pharmaceutical Analytical Chemistry Department, Faculty of
Pharmacy (Girls), Al - Azhar University, between December 2019 and January 2020.
Methodology: Two analytical methods were achieved and validated for the quantitative
determination of Sofosbuvir in presence of its alkaline degradate. The first method was ratio
difference (RD) method, where the UV absorption spectra of different concentrations of sofosbuvir
were divided by the spectrum of a certain concentration (15 pug mL™”) as a devisor of its alkaline
degradate to get the ratio difference spectra. Afterwards, the peak amplitudes difference between
253.7 and 243.5 nm were measured. The second method was the ratio derivative ('DR) method,
where the first derivative of the ratio spectra ('DR) was obtained and its amplitude was measured
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at 247 and 268 nm. Good linearity was obtained over the concentration range of 3-15 ug mL™ for
the proposed methods. The proposed procedures were adopted for the selective determination of
intact Sofosbuvir in presence of up to 80% of its degradation product. Sofosbuvir was exposed to
different conditions as alkaline, acidic and oxidative degradation.

Results: The proposed methods were developed and validated with good linearity range of 3-15
ug mL™" for both methods, and also with good accuracy and precision. And the obtained results
were statistically compared to those obtained by the reported method.

Conclusion: Sofosbuvir was successfully determined by the proposed ratio difference and ratio
derivative methods in bulk powder, laboratory prepared mixtures and tablet dosage form with good
accuracy and precision. The methods were validated according to ICH guidelines. The results
obtained were compared with those of the reported method and were found to be in good

agreement.

Keywords: Sofosubvir; ratio difference; first-derivative of ratio spectra spectrophotometry.

1. INTRODUCTION

Sofosbuvir is nucleotide analog inhibitor, which

specifically inhibits hepatitis C virus (HCV)
infection NS5B (non-structural protein 5b) RNA-
dependent RNA polymerase. following
intracellular metabolism to  form the
pharmacologically  active  uridine  analog
triphosphate (GS-461203), sofosbuvir
incorporates into HCV RNA by the NS5B

polymerase and acts as a chain terminator [1].

Sofosubvir, chemically described as (S)-
isopropyl-2-(S)-(2R, 3R, 4R, 5R)-5-(2,4-dioxo-
3,4dihydropyrimidin-1(2H)-yl)-4-fluoro-
3hydroxy4methyltetrahydrofuran

2yl)methoxy)zphenoxy)  phosphoryle amino)
propanoate [2], Fig. 1. Sofosbuvir has been
determined by several spectrophometric

methods [3-6]. It also was determined in
combination with other drugs by UPLC-ESI-
MS/MS methods [7-10], LC — MS/MS method
[11], RP- HPLC [12-16]. Moreover, some stability

o 5 9
N
0 "o

HPLC indicating methods were reported for its
analysis of sofosbuvir [17-21]. The aim of this
work was to develop a simple, rapid and
sensitive methods for the determination of
sofosbuvir in presence of its alkaline, acidic and
oxidative degradates as well as in its tablet
dosage forms.

2. EXPERIMENTAL

2.1 Instrumentation

Shimadzu UV-Vis. 1601PC Spectrophotometer,
(Tokyo, Japan), equipped with 10 mm matched
quartz cells.

e Hot plate, Torrey pines scientific (USA).

e pH meter combined plus electrode (Adwa
model AD1030 pH mv), (UK).

e UV lamp with short wavelength 254nm
(Desega-Germany).

H 0
N
0
1
0

Ho F

Fig. 1. Structure of sofosbuvir
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2.2 Materials and Reagents
2.2.1 Pure and market samples

Pure Sofosbuvir after lab. analysis certified to
contain 98.2% was kindly supplied by Marcyrl
Company for Pharmaceutical Industry, EI Obour
City, Egypt, (B.N.  OP-G-LD/12/17/099).
MPIVIROPACK® tablets; B. N. 1830486, each
tablet claimed to contain 400 mg Sofosbuvir,
product of Marcyrl Company for Pharmaceutical
Industry, El Obour City, Egypt.

2.2.2 Degraded samples

Ten mg of pure sofosbuvir was accurately
weighed and refluxed separately with 25 mL of
5N NaOH for 3 h, or with 25 mL 5N HCL for 7 h.
For oxidative degradation 10 mg of pure drug
was set aside with 25 mL of 3% H,O, for one
week at room temperature. The alkaline and
acidic hydrolysed solutions were cooled and
neutralized to about pH 7 with 5N HCL or 5N
NaOH and evaporated to dryness under vacuum.
Also oxidative degradate was exposed to
dryness at room temperature. The obtained
residues were extracted three times each with 25
mL methanol then filtered separately into 100 mL
volumetric flask and diluted to the volume with
methanol to obtain a stock solution claimed to
contain degradates derived from 0.1 mg mL”
intact drug which was used for RD and 'DR
methods.

2.3 Chemicals and Reagents

All reagents used throughout the procedure were
of analytical grade, solvents were of
spectroscopic grade and fresh distilled water was
used throughout the procedure. Methanol; HPLC
grade (Sigma-Aldrich, USA). Sodium hydroxide,
3% H»0O, aqueous solution (EI-Nasr Co., Egypt).

2.4 Standard Solutions

Stock solution of the drug (1 mg mL") was
prepared by dissolving 100 mg in 100 mL
methanol. In which this solution was stable for 1
week in refrigerator or at room temperature. The
working standard solution of 0.1 mg mL”" was
obtained by further dilution with methanol.

2.5 Procedures
2.5.1 Spectral characteristics

The zero order absorption spectra of sofosbuvir
and its alkaline degradate (15 ug mL'1) were
recorded against methanol as blank over the
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range of 200- 400 nm. The stored data were
subjected to different manipulations to obtain
ratio difference and derivative ratio methods.

2.5.2 Linearity

Aliquots equivalent to (0.03 - 0.15 mg)
sofosbuvir (0.1 mg mL”") and its degradate
(derived from 0.1 mg mL™" intact drug) were
accurately transferred from their standard stock
solutions into two separate series of 10- mL
volumetric flasks then completed to volume with
methanol. The spectra of the prepared standard
solutions are scanned from 200 - 400 nm and
stored in the computer.

2.5.3 Ratio difference (RD) method

Upon dividing the absorption spectrum of
sofosbuvir by the spectrum of its alkaline
degradate. The best result was obtained by using
(15 ug mL™") as a devisor, The difference in peak
amplitudes at the ratio spectra was measured at
253.7 and 243.5 nm. Calibration graph was
obtained by plotting. The measured AP values
versus the final concentrations in ug mL" and
hence the regression equation was calculated.

2.5.4 First derivative of ratio spectra ('DR)
method

The above procedures detailed under ratio
difference method were followed then made
derevatization for the stored ratio spectra at A\ =
8 nm and (scaling factor) SF=20. The amplitude
values at 247 and 268 nm were measured. To
obtain regression equation; the measured
amplitude  values were plotted against
concentrations in ug mL™".

2.5.5 Accuracy and precision

Different concentrations within linearity range of
sofosbuvir (6, 9, 12 ug mL™") were analyzed by
the above methods within the same day or three
successive days by adopting the procedure
detailed under “2.5.2 Linearity”. Accuracy was
calculated as recovery percent (R %) and
precision as percent relative standard deviation
(RSD %).

2.5.6 Selectivity

Aliquots of intact sofosbuvir solution containing
(0.03- 0.12 mg) were introduced into a series of
10- mL volumetric flasks containing (0.12 - 0.03
mg) of the alkaline degradete of sofosbuvir and
then diluted to the volume with methanol. The
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obtained solutions were analyzed by the two
proposed methods as previously described under
"2.5.2 Linearity”. The intact drug concentrations
were calculated from the corresponding
regression parameters.

2.5.7 Analysis of pharmaceutical sample

An accurately weighed quantity of the powder
equivalent to 100 mg of the intact drug obtained
from ten tablets of Mpiviropack® containing 400
mg of sofosbuvir in which introduced into 100 -
mL volumetric flask, diluted to volume with
methanol and filtered. The working solution (0.1
mg mL") was obtained by further dilution to be
analyzed by the proposed methods. The drug
concentrations were calculated from the
appropriate regression parameters.

3. RESULTS AND DISCUSSION

Two different analytical methods were developed
aiming for the selective quantitation of sofosbuvir
in its bulk powder, in pharmaceutical
preparations or in presence of its alkaline
degradation product. These methods are ratio
difference (RD) and spectrophotometric first-
derivative of ratio spectra ('DR).

3.1 Degradation

Upon subjecting of sofosbuvir to different forced
degradation conditions. Complete degradation
was attained upon refluxing the drug with 5N
NaOH and 5N HCL for 3h and 7 h respectively at
100°C. Also, oxidative degradation was carried
out by keeping of the drug with 3% H,O, for one
week at room temperature. The degradation was
confirmed with IR using KBr disc and Mass as
follow:

The pure drug showed appearance of broad
band of (OH) group at 3352 cm-1, sharp band of
two (NH) group at 3248 cm-1, band of aromatic
(CH) group at 3089 cm-1 and band of ester
(COO) group at 1716 cm-1 in its IR spectrum,
Fig. (2-a). While the alkaline degradate showed
appearance of broad band of phosphoric (OH)
group at 3421 cm-1 in its IR spectrum and
disappearance of CH aromatic band at 3009 cm-
1. El mass showed molecular ion peak at m/z =
453 with high intensity (19%); Fig. (3-a), this
indicate decreasing in molecular ion peak by 77
unit. this means loss of phenyl group. From IR
and El mass analyses, It was concluded that the
proposed degradate formed by removal of phenyl
group to afford the free phosphoryle group,
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Figs. (2-b), (3-b). The acidic degradate showed
disappearance of the band of C=0 group of ester
moiety at 1720 cm-1 and appearance of broad
band of phosphoric (OH) group at 3421 cm-1 in
its IR spectrum, El mass showed molecular ion
peak at m/z = 416 with high intensity (25%), this
indicate decreasing in molecular ion peak equal
113 unit. It was concluded that the proposed
degradate compound formed by removal of
isopropyl alaninate moiety to afford the free
phosphate group, Figs. (2-c), (3-c). The
appearance of ketonic band of (CO) at 1727 cm-
1 group confirms the oxidation of (OH) group and
El mass showed molecular ion peak at m/z =
527.15 with high intensity (32%), this indicate
decreasing in molecular ion peak by 2 units Figs.
(2-d), (3-d). Thus a degradation pathway was
illustrated in Scheme 1.

3.2 Method Development

Only the alkaline degradate was used for stability
indicating UV- spectrophotometric analysis as
both acid and oxidative degradates didn't give
good results.

The zero-order absorption spectra of sofosbuvir
and its alkaline degradate (Fig. 4) shows severe
overlap, which does not permit direct
determination of sofosbuvir in presence of its
alkaline degradate.

3.2.1 Ratio difference (RD) method

The zero-order absorption spectra of sofosbuvir
and its alkaline degradate (Fig. 4) shows severe
overlap, which does not permit direct
determination of sofosbuvir in presence of its
alkaline degradate. In this method, the
absorption spectra of sofosbuvir were divided by
a suitable absorption spectrum of its degradation
product as a divisor to get the ratio spectra. The
difference in peak amplitudes between two
selected wavelengths in the ratio spectra was
found to be proportional with the concentration of
the drug without interference from its degradation
product (Fig. 5). The method comprises two
critical steps, the first is the choice of the divisor;
the selected divisor should compromise between
minimal noise and maximum sensitivity. The
divisor concentrations of 15 ug mL” gave the best
results. The second critical step is the choice of
the wavelengths at which measurements are to
be recorded. The difference between amplitudes
in the ratio spectra at 253.7 and 243.5 nm were
selected for determination to determine the intact
drug in presence of its alkaline degradate.
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3.2.2 First derivative of ratio spectra ('DR)
method

In this method, the absorption spectra of
sofosbuvir were divided by a suitable absorption
spectrum of its degradation product as a divisor
to get the ratio spectra. By application of the first-
derivative to these ratio spectra, sofosbuvir can
be quantitatively determined at 247 and 268 nm
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without any interference from its degradation

product (Fig. 6). The first derivative
corresponding to each ratio spectrum was
recorded, using AN = 8 nm and SF: 20.
Careful choice of the divisor and the

working wavelength were of great importance.
The best result obtained by using concentration
of 15 pg mL" of alkaline degradates as a
divisor.
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Fig. 2. IR Spectra of intact Sofosubuvir (a), Its alkaline degradate (b), its acidic degradate (c)
and its oxidative degradate (d) on KBr disc
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Table 1. Regression analysis and validation parameters for the determination of sofosbuvir by
the proposed methods

Parameter Ratio difference method Derivative ratio method

Amax (NM) 253.7-243.5 247 268

Linearity range( ugmL™") 3-15 3-15 3-15
Regression equation

Slopex SD(Sy) 0.08333+0.0021 0.2476+0.005 0.3306+.005
Intercept+ SD(Sx) -0.0466+0.021 -0.1839+.057 -0.4121+0.058
SD of residual(Syx) 0.626 0.009 0.009
Correlation coefficient (%) 0.999 0.9991 0.9995

LOD 0.183 0.042 0.618

LOQ 0.55 0.129 1.87

3.3 Method Validation

The methods were validated as per ICH

guidelines [22].
3.3.1 Linearity

Good Linearity was obtained between the
amplitude and the corresponding druq
concentration over the range of 3-15 pg mL
using the two studied methods, as shown in

Figs. 7 - 9 the regression parameters were
computed where values of r’ ranged between
(0.9991-.0.999) indicating good linearity and
presented in Table 1.

3.3.2L0OD and LOQ

LOD and LOQ were determined according to ICH
using the standard deviation of multiple blank
samples and the slope of the calibration curve;
Table 1.
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Table 2. Intraday and interday accuracy and precision for the determination of sofosbuvir by the proposed UV- methods

Procedures Taken Intraday Interday
Mg mL" Found*+SD ug mL™  Accuracy R%  Precision RSD% Found*+SD yg mL™" Accuracy R% Precision
RSD%
RD method 6 6.03+0.05 100.59 0.83 5.99+0.02 99.88 0.33
9 9.03+0.10 100.23 1.1 9.03+0.1 100.23 1.11
12 11.98+0.1 99.85 0.83 12.0440.03 100.16 0.25
DR method 6 6.00+0.02 100.10 0.33 5.99+0.05 99.89 0.83
247nm 9 8.97+0.06 99.73 0.67 9.03+0.07 100.36 0.78
12 11.96+0.05 99.96 0.42 12.0540.08 100.44 0.66
6 5.95+0.01 99.27 0.17 6.03+0.01 100.60 0.17
268nm 9 9.00+0.06 100.48 0.67 9.00+£0.17 100.07 1.89
12 12.02+0.06 100.21 0.50 11.9940.12 99.94 1.00

Table 3. Determination of sofosbuvir in mixtures with its degradation product by the proposed UV- methods

Intact pyg mL"’

Degradate pg mL™ % of degradate Ratio difference method (RD) Derivative ratio method ('DR)

% of intact

% of intact

247 nm 268 nm
3 12 80 99.66 99.33 100.33
5 10 66 100.20 100.20 99.60
7 8 53 98.42 99.57 99.71
9 6 40 98.66 100.22 99.77
12 3 20 100.83 99.10 99.75
Mean % *SD 99.55+1.017 99.68+0.508 99.83+0.28
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Table 4. Application of standard addition technique for the determination of sofosbuvir in Mpiviropack® tablets by the proposed ratio difference

and derivative ratio methods

Preparation Claimed Pure Ratio difference method (RD) Derivative ratio method ('DR)

taken added (pg 247 nm 268 nm

(Mg mL'1) mL'1) Mean % + SD Recovery% Mean % + SD Recovery % of Mean % *+ SD Recovery % of

of pure added pure added pure added

Mpiviropack® 5 1 98.00 101.00 98.00
400 mg tablet 5 2 101.66+0.85 100.50 99.51+1.07 99.00 99.89+0.82 101.00

5 3 99.33 100.33 99.30

5 5 99.60 99.66 101.66

5 6 100.16 100.40 97.80
Mean %+ SD 99.51+0.96 100.08+0.77 99.55+1.73
Table 5. Results obtained by the proposed methods compared with reported method ® for determination of sofosbuvir in pharmaceutical dosage

form
Parameters Mpiviropack® tablets
Ratio difference method (RD) Derivative ratio method ('DR) Reported method™

Linearity range 247 nm 268 nm
(mgmL™) 3-15 3-15 3-15 2-60
N 5 5 5 5
Mean% 101.66 99.51 99.89 99.87
SD 0.85 1.07 0.82 1.60
Variance 0.72 1.144 0.67 2.56
t 2.21(2.36) 0.42(2.36) 0.022(2.36) ---
F 3.56(6.59) 2.26(6.59) 3.82(6.59) ---
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3.3.3 Accuracy and precision

They were achieved by triplicate analysis of three
different concentrations (6, 9, 12 ug mL'1)
covering the linearity range within one day for
intraday and three different days for interday
analysis. Accuracy was calculated as recovery
percent (R %) and precision as percent
relative standard deviation (RSD %). (RD)
method showed accuracy amounted to be
99.85% -100.59% and intraday precision
RSD % ranged from 0.24% to 1.10. While upon
using (1DR) method, intraday and interdays
accuracy were found to be ranged from
99.73% to 100.44%, whereas, precision RSD %
from 0.33 to 0.83. at 247 nm, while at 268 nm
intraday and interdays accuracy were found
to be ranged from 99.27% to 100.60%,
whereas, precision RSD % from 0.16 to 1.88;
Table 2.

3.3.4 Selectivity

The selectivity of the proposed methods was
validated by applying them to laboratory
prepared mixtures of the intact drug together with
its alkaline degradate. Good recoveries of intact
sofosbuvir were obtained when they were
applied for the determination of Sofosbuvir in
presence of up to 80% of the alkaline degradate;
Table 3.

3.3.5 Robustness

To check the robustness of the proposed
methods studying the effect of different sources
of the solvent. It was found that, using of
methanol (sigma-Aldrich, USA) and (El-Nasr Co.,
Egypt) gave RSD% of 1.47%, confirming
accuracy and precision.

3.4 Application to Tablet Dosage Form

The proposed RD and 'DR methods were
validated also by applying the study for the
determination of Mpiviropack® tablets. The
results revealed good mean recoveries
101.66+0.85for ratio difference method and
99.51+1.07, 99.89+0.82 for derivative ratio
method at 247,268 nm respectively, as shown
in Table 4. Standard addition technique was
used to assist the recovery of the proposed
methods, showing mean recoveries of added +
SD of 99.51+0.96, 100.08+0.77 and 99.55+1.75
for the two proposed methods, respectively;
Table 4.

Nasr et al.; AJACR, 5(2): 12-25, 2020; Article no.AJACR.56118

Statistical analysis of the results obtained by
the suggested methods compared with the
reference method [3] revealed no significant
difference with respect to accuracy and precision
within a probability of 95% confidence limit [23];
Table 5.

4. CONCLUSION

Sofosbuvir can be selectively determined by the
proposed UV-spectroscopic ratio difference
[RD] and derivative ratio [1DR] methods in
presence of its alkaline degradation product. The
methods were validated and found to be simple,
accurate, precise and selective. The two
methods proved their ability to be used for
stability indication of the drug. Therefore, they
can be conveniently adopted for estimation,
stability studies and routine quality control
analysis of sofosbuvir.

COMPETING INTRESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Herbst DA, Reddy KR. Sofosbuvir,
anucleotide polymerase inhibitor, for the
treatment of chronic hepatitis C virus
infection. Expert Opinion on Investigational
Drugs. 2013;22:527-536.

2. Available:https://www.drugbank.ca/drugs/D
B08934

3. Abdel-Gawad SA. Simple chromatographic
and spectrophotometric determination of
sofosbuvir in pure and tablet forms.
European Journal of Chemistry. 2016;7(3):
375-379.

4. Madhav S, Prameela R. Bioanalytical
method development and validation for the
determination of sofosbuvir from human
plasma. International Journal of Pharmacy
and Pharmaceutical Sciences. 2017;9(3):
35-41.

5. Abdelhalim A. Stability-indicating HPLC
and UV spectrophotometric determination
of sofosbuvir in pure form and tablets. Az.
J. Pharm Sci. 2015;52:233-247.

6. Rezk MR, Monir HH, Marzouk HM.
Spectrophotometric assessment of the
brand new antiviral combination:
Sofosbuvir and velpatasvir in their pure
forms and pharmaceutical formulation.

23



10.

1.

12.

13.

Spectrochim Acta A Mol Biomol Spectrosc.
2019;213:159-166.

Shaik JO, Muniappan M, Manikanta KA,
Muralidaran K, Ramulu Y, Venkat R.
Estimation of sofosbuvir with validated
Ultra High Performance Liquid
Chromatographic (UHPLC) method in its
bulk and formulations. Der Pharmacia
Sinica. 2017;8(2):10-15.

Rezk MR, Basalious EB, Karim IA.
Development of a sensitive UPLC-ESI-
MS/MS method for quantification of
sofosbuvir and its metabolite, GS-331007,
in human plasma: Application to a
bioequivalence study. Journal of
Pharmaceutical and Biomedical Analysis.
2015;114:97-104.

Chenwei P, Yongping C, Weilai C,
Guangyao Z. Simultaneous determination
of ledipasvir, sofosbuvir and its metabolite
in rat plasma by UPLC-MS/MS and
its application to a pharmacokinetic
study. Journal of Chromatogr B Analyt
Technol Biomed Life Scince. 2016;1008:
255-9.

Ariaudo A, Favata F, De Nicold A, Simiele
M, Paglietti L, Boglione L, Cardellino CS,
Carcieri C, Di Perri G, Avolio A. A UHPLC—
MS/MS method for the quantification of
direct antiviral agents simeprevir,
daclatasvir, ledipasvir, sofosbuvir/GS-
331007, dasabuvir, ombitasvir and
paritaprevir, together  with  ritonavir,
together in human plasma. Journal of
Pharmaceutical and Biomedical Analysis.
2016;5(125):369-375.

Anderson PL, Kiser JJ. Validation and
application of a liquid chromatography-
tandem mass spectrometry method to
determine the concentrations of sofosbuvir
anabolites in cells. Antimicrob Agents
Chemother. 2015;59(12):7671-9.

Kalpana N, Shanmukha
Ramachandran D. Analytical method
development and validation for the
simultaneous estimation of sofosbuvir and
velpatasvir drug product by reverse phase
high performance liquid chromatography.
Asian Journal of Pharmaceutical and
Clinical Research. 2018;11(2):164-168.

Youssef AA, Magdy N, Hussein LA, El-
Kosasy AM. Validated RP-HPLC method
for simultaneous determination of ribavirin,
sofosbuvir and daclatasvir in human
plasma: A treatment protocol administered

Jv,

Nasr et al.; AJACR, 5(2): 12-25, 2020; Article no.AJACR.56118

24

14.

15.

16.

17.

18.

19.

20.

21.

to HCV patients in Egypt. J Chromatogr
Sci. 2019;57(7):636-643.

Benzil D, Ramachandraiah C, Devanna N.
Analytical method development and
validation for the simultaneous estimation
of sofosbuvir and daclatasvir drug product
by RP-HPLC method. Indo American
Journal of Pharmaceutical Research.
2017;7(07):480-487.
Kalpana N,
Ramachandran D. Analytical method
development and validation for the
simultaneous estimation of sofosbuvir and
velpatasvir drug product by reverse phase
high performance liquid chromatography.
Asian Journal of Pharmaceutical and
Clinical Research. 2018;11(2):164-168.

Mostafa MB, Sherif FH, Tarek SB.
Development and validation of a versatile

Shanmukha Jv,

HPLC-DAD method for simultaneous
determination of the antiviral drugs
daclatasvir, ledipasvir, sofosbuvir and

ribavirin in presence of seven potential
impurities. Application to assay of dosage
forms and dissolution studies. Journal
Drug Development  and Industrial
Pharmacy. 2019;45(7):1111-1119.

Nebsen M, Eman S. Stability-indicating
method and LC-MS-MS characterization
of forced degradation products of
sofosbuvir. Journal of Chromatographic
Science. 2016;54(9):1631-1640.

Nemade RM, Dole MN, Sawant SD.
Development and validation of stability
indicating RP-HPLC method for the
estimation of sofosbuvir by forced
degradation studies. World Journal of
Pharmacy and Pharmaceutical Sciences.
2017;6(4):1503-1512.

Lalitha KV, Raveendra RJ, Devanna N.
Stability indicating RP-HPLC method
development and validation for estimation
of sofosbuvir in pharmaceutical dosage
form. The Pharma Inonvation International
Journal. 2018;7(5):656-662.

Mukthinuthalapati M, Gunnam R, Sunkara
C. New stability indicating ultrafast liquid
chromatographic method for the
determination of sofosbuvir in tablets.
Asian Journal of Pharmaceutics.
2018;12(1):151-157.

Abdel-Razeq SA, Nasr ZA, Said NS.
Validated stability — indicating methods
for determination of sofosbuvir by UPLC
and HPTLC in pure form and tablet



Nasr et al.; AJACR, 5(2): 12-25, 2020; Article no.AJACR.56118

dosage forms. AJACR. 2019;3(4):1- 23. Mendham J, Denney RC, Barnes JD,

13. Thomas MJ. Vogel's; Textbootlé of
22. ICH, Q2 (R1). Validation of analytical proce- Quantitative Chemical Analysis, 6~ Ed.
dures: Textandmethodology. Geneva; 2005. London England; 2008.

© 2020 Nasr et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http.//www.sdiarticle4.com/review-history/56118

25



