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ABSTRACT

A simple and precise stability indicating RP-HPL@thod was developed and validated for the simutiase
determination of Darunavirethanolate and Cobicistebulk and pharmaceutical dosage forms. Chromatphy
was carried out on Enable;£(250mm x 4.6 mm, 5 u particlesize) column usingpaile phase of water (adjusted
to pH 3 with 0.1% orthophosphoric acid): Acetor@r{55:45 % v/v) at a flow rate of 1ml/min. The Bmes were
monitored using PDA detector at 245 nm. The retentime was found to be 3.074min and 6.081min for
Darunavirethanolate and Cobicistat respectiveljneTproposed method was found to be having lineamitshe
concentration range of 30-120g/ml for Darunavirethanolate and 6-b@/ml for Cobicistat. The mean %
recoveries obtained were found to be 99.99-100.0@%®arunavirethanolate and 99.85-100.08 % for Cudliat.
Stress testing which covered acid, alkali, peroxjgetolytic and thermal degradation was perfornuedier test to
prove the specificity of the method and the degiadavas achieved. The developed method has batstisally
validated according to ICH guidelines and foundbi® simple, specific, precise and accurate withphescribed
values. Thus the proposed method was successpplied for the stability indicating simultaneoudismtion of
Darunavirethanolate and Cobicistatin bulk and Phawgautical formulations and in routine quality couoitr
analysis.
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INTRODUCTION

Darunavir(DRV), in the form of darunavirethanolatkas the following chemical name: §2R)-3-[[(4-
aminophenyl)sulfonyl](2-methylpropyl)amino]-2-hydeg 1-phenylmethyl)propyl]-carbamic acidgBaS 6aR)-hexa
hydrofuro [2,3b]furan-3-yl ester monoethanolate. Its moleculanfola isG;H3s;N:O;S-GHsOH and its molecular
weight is 593.73.

Cobicistat(COBI) is adsorbed onto silicon dioxid€he chemical name for cobicistat is 1,3-thiazol-5-
ylmethyl[(2R 5R)-5-{[(2 9)2-[(methyl{[2-(propan-2-yI)-1,3-thiazol-4-yllmettycarbamoyl)amino]-4-(morpholin-
4yl) butanoyllamino}-1,6-diphenylhexan-2-yl]carbarma

It has a molecular formula of,gHs3N,OsS, and a molecular weight of 776.0.
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Literature survey reveals that a few analyticallmods are reported like Spectrophotometric metho8sghd RP-
HPLC methods[4-6] in alone or in combination witther drugs in pharmaceutical dosage forms but mplsi
stability indicating RP-HPLC method for the simuksus estimation of DRV and COBI in Pharmaceuticesage
forms have been reported so far. Hence author leamed to develop a simple, accurate, precise andits/e
Stability Indicating RP-HPLC method for the simulémus estimation of DRV and COBI in bulk and its
pharmaceutical dosage forms suitable for routireitgucontrol analysis.

MATERIALSAND METHODS

Chemicals and solutions
HPLC grade Acetonitrile(ACN) (Merck), HPLC gradeliin®@ water, and Orthophosphoricacid(OPA) was ufed
the analysis.

I nstrumentation

Quantitative HPLC was performed on a Shimadzu LERD, SPD M20A prominence PDA Detector, Rheodyne
universal injector 7725 port and Hamilton gOmanual injector. Data processing was performeth whimadzu LC
Solutions software version 1.25 for LC peak int¢éigra

M obile phase Preparation

A 55:45 v/v mixture of water (pH 3) and ACN was paeed by mixing 550 ml of water (pH adjusted to tBwi
0.1%0PA) and 450 ml of ACN in a 1000 ml volumetiteesk. The mixture was filtered through 0.45nembrane
filter and sonicated before use. The same mixtuae wsed as diluents for preparing working standahdtions of

the drugs.

Preparation of standard stock solution

Accurately weighed and transferred 80 mg & 15 m@RBV and COBI working standards into a 100 ml clead
dry volumetric flask, 30 ml of diluent was addednigated for 30 minutes and then made up to tha finlume
with diluent. From the above stock solution, 1.0wals pipetted out in to a 10 ml volumetric flaskl@nen make up
to the final volume with diluent.

Preparation of sample stock solution

20 tablets were weighed and average weight of tditht was taken and then powder equivalent to §&m5 mg
of DRV and COBI was transferred into a 100 ml voairic flask, 30 ml of diluent was added and somid&br 30
min, further the volume made up with diluent aritefed. From the filtered solution, 1.0 ml was pipd out into a
10 ml volumetric flask and made up to 10 ml withudnt.

Chromatographic conditions

Preliminary studies were conducted and trails weagle for the method development. Separation angsimavas
carried out on Enable;&(250mm x 4.6mm, [ particle size) column. The optimized mobile phasasisting of
water (pH adjusted to 3 with 0.1% OPA) and ACN amthe ratio of 55:45 % v/v. Flow rate was main&rat 1
ml/min and run time for 8 min. Prior to sample itfjen, column was saturated with mobile phase fbmin and
injection volume of 10ul injected by manual Injector. The detection reggonvas measured at 245 nm and
maintained at ambient temperature.

Method Validation[7]
The method was validated for its linearity, accyragrecision, sensitivity and specificity. Methodlidation is
carried out as per ICH guidelines.

System suitability

System suitability was carried out by injectingnstard solutions five times into the chromatograyistem. The
system suitability parameters were then evaluatédgumean peak area and % RSD of the individuasiaf
standard chromatograms.
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Specificity

Specificity is the ability to assess unequivoc#ilg analytes in the presence of compounds thatbmaxpected to
present, such as impurities, degradation produects raatrix components. The specificity of the metheods
assessed by comparing the chromatograms obtaioedstandard, sample, blank and placebo solutions.

Linearity

The linearity of an analytical method was carried to check its ability to elicit test results ttzae directly, or by a
well-defined mathematical transformation, proparéibto the concentration of analyte in samples iwith given

range. Different levels of standard solutions wanepared and injected into the HPLC and the chrograms were
recorded.

System Precision
The system precision was carried out by injectiagdard solution preparations six times into thewgtatographic
system and calculate %RSD of retention time an# pe2a for both DRV and COBI in standard preparetio

Method precision

In method precision, a homogenous sample of aesibgtch should be analyzed six times by injectiagnsde
solution preparations six times into the chromapyic system and calculate %RSD of retention timepeak area
for both DRV and COBI in sample preparations.

Accuracy

The accuracy was performed by making three diffeséaindard concentrations at 50%, 100% and 150%idenf
known amounts of studied drugs. The accuracy ddraiytical method should be established acrossiiige. The
mixture was then analyzed by the proposed HPLC oake#th 245 nm.

Robustness and Ruggedness

The robustness of the proposed method was detadrbipenalyzing aliquots from homogenous lots byedifg
physical parameters like mobile phase compositilony rate and wavelength. The standard and sangilgien
were injected into the chromatograph at varied i of flow £ 0.2 ml/min, mobile phase compositi with
altered organic phase of +2 % and wavelength £2 nm.

Forced Degr adation®®
Stress testing of the drug substance can helpifgeht likely degradation products, which can urrt help to
establish the degradation pathways and the intritaibility of the molecule.

Acid degradation studies

To 1.0 ml of stock solution of DRV and COBI, 1ml 2N HCI was added and refluxed for 30mins.The testl
solution was further diluted to required concembratand 10 ul of the solution was injected into the
chromatographic system and the chromatogram wasded.

Alkali degradation studies

To 1.0 ml of stock solution of DRV and COBI, 1 nil2N NaOH was added and refluxed for 30mins. Tlsailtant
solution was further diluted to required concembratand 10 pl of the solution was injected into the
chromatographic system and the chromatogram wasded.

Hydrolytic studies

Stress testing under neutral conditions was stualyeefluxing 1.0 ml of stock solution of DRV and>8l on water
bath for 6 hrs. The resultant solution was furttiduted to required concentration and gOof the solution was
injected into the chromatographic system and tleroatogram was recorded.

Peroxide studies

To 1.0 ml of stock solution of DRV and COBI,1 ml20 % HO, was added. The solution was kept for 30 min. The
resultant solution was further diluted to requisghcentration and 1@l of the solution was injected into the
chromatographic system and the chromatogram wasded.

Scholar Research Library



D. Sindu Priyaet al Der Pharmacia Lettre, 2016, 8 (14):1-11

Photolytic studies

It is studied by exposing the 1.0 ml stock solutid®RV and COBI to UV light by keeping in the UVh@mber for
7days or 200 Watt hoursfnin photo stability chamber. The resultant solutivas further diluted to required
concentration and 10l of the solution was injected into the chromatgdna system and the chromatogram was
recorded.

Thermal studies

It is carried out by keeping 1.0 ml stock solut@mrDRYV and COBI in an oven at 105°C for 6 hrs todstdry heat
degradation. The resultant solution was furtheutdd to required concentration and {ll0of the solution was
injected into the chromatographic system and tlerohtogram was recorded.

Bench top Stability
Standard and sample solutions of DRV and COBI weepared as per the test method and injected heo t
chromatographic system at initial and 24 hours dégplng solutions at room temperature.

RESULTSAND DISCUSSION

From this study, it was found that a Simple, precaccurate, sensitive and efficient Stability tading RP-HPLC
method has been developed and validated for thenaggin of DRV and COBI in pharmaceutical dosagamfo
Separation was done by using mobile phase compafeathter (adjusted to pH 3 with 0.1% OPA) and AGNtie
ratio (55:45% v/v). Chromatographic separation wagied out on Enable ;¢ column (250 mm x 4.6mm,u5
particle size) at a flow rate 1 ml/min using PDAet#ion at 245 nm. The retention times of DRV ar@BC were
found to be 3.074 and 6.081 min respectively. Theaie no interference from the excipients commomgsent in
the formulation and from the mobile phase. It magréfore be inferred that no degradation of DRV @@BI in
the pharmaceutical formulation was detected bygutiis method. And in the validation of the asdaymulation,
placebo samples and blank, yielded clean chromategfFig. 2. a-d]; with no interference from theipients and
mobile phase; The peaks of the degradation produets well resolved from that of DRV and COBI [FR).e—j]
this is indicative of the specificity of the methdslystem suitability results are shown in Tabld.iRearity was
evaluated in the concentration range of 30¢t2Ml for DRV and 6-50g/ml for COBI and results are shown in
Table3. The calibration curves of DRV and COBI wedescribed by the equation y = 44817x - 19056 amd y
16363x + 2868 respectively with correlation coeédfit 0.999 as shown in [Fig 3 a, b)]. The %RSDystem and
method precisionas shown in Table 4, were founthddess than 2.0%, indicating that the method ecipe.
Accuracy data was shown in Table 5, where the deggveries are found to be between 99.9 to 100 YDRV
where 99.85 to 100.08% for COBI which explains tiet method is accurate. The proposed method wamsd fto
be robust as the deliberate changes in the metaeel fot much affected the peak tailing, theorefitatles and the
percent assay. Robustness values are given in iablé. Standard solutions of DRV and COBI werenfbtio be
stable in the mobile phase for a period of 24hobezause no peaks corresponding to degradationugimodere
observed and there was no significant change ipéad& area of the drug (RSD <1%). The forced dedienl data
is given in Table7.
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Figure 1 a. Darunavir Ethanolate
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Figure 1 b. Cobicistat
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Figure 2 b. Chromatogram of Formulation
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Figure 2 e. Chromatogram of Acid Degradation
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Figure 2 f. Chromatogram of Alkali degradation
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Figure 2 g. Chromatogram of Peroxide Degradation
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Figure 2 h. Chromatogram of Photolytic degradation
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Figure 2 j. Chromatogram of Thermal Degradation
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Figure3a. Calibration curve of DRV
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Figure 3 b. Calibration curve of COBI
Table 1. Assay Result of DRV and COBI
SNo. | Drug | Labe Claim | % Amount Found* | % RSD
1 DRV 800 99.98 0.26
2 COBI 15C 99.9¢ 0.04
* Mean of Three Determinations
Table 2. System suitability
S.No. | Drug | Peak Area* SD % RSD
1 DRV 3542109 1166.66 0.03
2 COBI 250913 1383.21 0.55
* Mean of Five Determinations
Table 3. Linearity of the proposed method
DRV COBI
Concentration | Peak Area* | Concentration | Peak Area*
30 1328754 6 98320
40 1774512 12 196640
60 2657268 15 245800
80 354302 20 34173:
10C 452877. 3C 49160(
120 5324576 50 819333
Y- Intercept -19056 Y- Intercept 2868
Slope 44817 Slope 16363
R? 0.999 R 0.999
* Mean of Three Determinations
Table 4. Precision data of the proposed method
DRV COBI
Injection | Method Precision | System Precision | Method Precision | System Precision
Peak Area Peak Area Peak Area Peak Area
1 3511001 3482452 240746 249326
2 3532975 3529521 243815 248531
3 351413! 349871! 24191¢ 24902°
4 3501317 3510627 239862 250174
5 3518362 3495403 240023 248945
6 3493926 3486031 241298 247942
Mean 3511952.66 3500458.17 241277.0 248990.83
SD 13614.43 17372.46 1463.52 751.94
RSC 0.39% 0.50% 0.61% 0.30%
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Table5. Accuracy data (Triplicate values at 50, 100 and 150 per cent levels) of DRV and COBI

Concentration of spiked level | Amount added | Amount found | % Recovery | Mean Recovery % | %RSD
DRV
40.2 40.1¢ 99.9¢
50% 40.09 40.11 100.04 100.00 0.05
40.15 40.16 100.02
80.5 80.45 99.93
100% 80.02 80.04 100.02 99.99 0.05
80.14 80.16 100.02
120.24 120.31 100.05
150% 120.07 120.04 99.97 100.00 0.04
120.18 120.19 100.00
COBI
7.63 7.70 100.91
50% 7.45 7.38 99.06 99.85 0.95
7.50 7.47 99.6
15.14 15.15 100.06
100% 15.21 15.20 99.93 100.01 0.08
15.18 15.19 100.06
22.51 22.61 100.44
150% 22.64 22.56 99.64 100.08 0.41
22.58 22.62 100.17

Table 6. Robustness data of DAR and COBI

Variations - DAR — - cosl —
% Assay* | Theoretical platest | Tailing factor* | %Assay* | Theoretical platest | Tailing factor*
43% of ACN in mobile phase 100.02 14793 1.20 99.99 8221 1.28
47% of ACN in mobile phasé 100.3 14410 1.21 100.8 4748 1.25
Flow rate at 0.9ml/min 100.5 15753 1.20 100.3 7794 1.18
Flow rate at 1.1ml/mi 100.¢ 15341 1.1¢ 100.2 7812 1.98
Wave length at 243nm 100.6 14427 1.18 100.p 8127 27 1.
Wave length at 247nm 100.3 14245 1.20 100.8 7730 33 1.
* Mean of Three Determinations
Table 7. For ced Degradation Data
. . Peak Purity .

Treatment | % Label Claim | % Degradation Purity angle | Purity Threshold Pass/Fail

DRV

Acid 83.8 16.2 1.278 4.051 Pass

Alkali 84.2 15.8 1.780 5.327 Pass

Peroxide 84.7 15.3 1.381 4.792 Pass

Thermal 84.5 15.5 1.291 4.328 Pass

Photolytic 85.1 14.9 1.487 4.823 Pass

Hydrolysis 85.8 14.2 1.295 4.412 Pass|

COBI

Acid 80.2 19.8 1.325 4.189 Pass

Alkali 80.7 19.3 1.734 4.227 Pass

Peroxide 814 18.6 1.284 4.856 Pasg

Thermal 80.6 19.4 1.343 4.338 Pass

Photolytic 81.3 18.7 1.285 4.423 Pass|

Hydrolysis 81.6 184 1.235 4.129 Pass|

CONCLUSION

From the above discussion it can be concludedthigaproposed method is precise, accurate andistabdicating.
Therefore the proposed method can be used fornewuality control and analysis of DRV and COBYFidg

stability studies in bulk samples and in tabletadmsforms.
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