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ABSTRACT

A simple, selective, linear, precise and accura®eHPLC method was developed and validated for dfieation
of Darunavir ethanolate in bulk and its tablet dgeaform. The separation was carried out on Shis€l8d250 x
4.6mm; 5um) column at ambient temperature usingphate buffer pH 3: acetonitrile (40:60) as eluefte flow
rate was 1.0 ml/min and effluent was detected 8tr¢#i. The retention time of Darunavir ethanolateswa30 min.
The percentage recovery was within the range bet@®46% and 100.17% for Darunavir ethanolate. Tihear
ranges were found to be 5:@ml (P = 0.9997) for Darunavir ethanolate. The percentagéative standard
deviation for accuracy and precision was found ¢éddss than 2%. Hence, the method could be suatlgsgbplied
for routine analysis of Darunavir ethanolate in phraceutical formulations.
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INTRODUCTION

Darunavir ethanolate (Fig.1), chemically [(1S, ZR[J{4-aminophenyl) sulfonyl] (2-methylpropyl) anuh2-
hydroxy-1-(phenylmethyl) propyl]-carbamic acid (3R3aS, 6aR)-hexahydrofuro [2, 3-b] furan-3-yl ester
monoethanolate, is a protease enzyme inhibitougEd to treat human immunodeficiency virus (HIpdyl in
adults and children 6 years of age and older [ZruDavir ethanolate has forceful interaction witle protease
enzyme from many strains of HIV. It blocks HIV pease enzyme which is needed for HIV to multiply.

CH,

Figure 1: Structure of Darunavir ethanolate

Literature survey revealed that some methods hat bleveloped for determination of Darunavir ethareoby
HPLC [3-5], HPTLC [6] and Spectrophotometric metH@ll The reported HPLC methods require more tfore
analysis of one sample and less number of sampkgs be analyzed. Hence, the present work involves th
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development of a simple, selective, linear, preeisé accurate RP-HPLC method for quantificatioDafunavir
ethanolate bulk and tablet dosage form.

MATERIALS AND METHODS

Experimental

Chemicals and reagents

Acetonitrile of HPLC grade was purchased from E.dke(India) Ltd., Mumbai. Orthophosphoric acid and
Potassium dihydrogen phosphate of AR grade werairedt from Qualigens Fine Chemicals Ltd., Mumbai.
Darunavir ethanolate was a gift sample by Sai Minopharm Pvt. Ltd., Chennai — 600 098, Tamil Naddia.
The commercially available tablets containing Daninethanolate were procured from the local market

Instrumentation and chromatographic conditions

The chromatographic separation was carried out BhGisystem (Shimadzu 1100 Series, Germany) with UV-
Visible dual absorbance detector (PDA), Shiseido (€80 x 4.6mm; 5um). The mobile phase consisting of
phosphate buffer pH 3 and acetonitrile was filtetleugh 0.454 membrane filter before use, degaasddwas
pumped from the solvent reservoir in the ratio 6f60 v/v was pumped into the column at a flow ratel.0
ml/min. The detection was monitored at 270nm. Tokiwe of injection loop was 20 pl prior to the ictien of the
drug solution; the column was equilibrated forestdt 30 min. with the mobile phase following thrbulge system.

Preparation of Standard solutions

25 mg of Darunavir working standard was weighed taadsferred carefully in 50 ml volumetric flaskbéut 30 ml
of mobile phase was added, sonicated to dissolalthg completely and the volume was made up wibhile
phase. 2 ml of above solution was diluted to 100with mobile phase. The resulting solution was mixnd
filtered through 0.45 um filter.

Analysis of Sample Preparation

Twenty tablets containing Darunavir ethanolate wareurately weighed and crushed to fine powderguaiglass
mortar and pestle. A portion of the powder equintl® about 100 mg of Darunavir ethanolate was hedgand
transferred to 100 ml volumetric flask. 30 ml ofloile phase was then added and sonicated to disdwveowder
completely and the volume was made up with molilase. 5 ml of the above stock solution was takem 59 ml
volumetric flask and diluted up to the mark withlsile phase. Further, 5ml was taken from the abowatisn and
diluted to 50 ml. The final solution was mixed weiid filtered through 0.45 um filter.

Procedure: About 20ul each of the test and the standard solutions wggeted separately into the chromatograph
and the chromatograms were recorded and the rempdmisthe major peaks were then measured. Thetityuah
Darunavir ethanolate equivalent to Darunavir in tafMet was calculated by using the formula:

Testarea  Std. weight in mg 2 100 50 50 P
X X e Xeeee- X - X =---- X =----- x Averge weight in mg
Std. area 50 100 TW 5 5 100

Where, P= Purity of Darunavir working referencengtard,;
547.66 = Molecular weight of Darunavir;  593.78/elecular weight of Darunavir ethanolate

RESULTS AND DISCUSSION

All of the analytical validation parameters for theoposed method were determined according to Hatemal
Conference on Harmonization (ICH) guidelines [8].

System Suitability

It is essential for the assurance of the qualitfgpmance of chromatographic system. Five injectiof standard
drug solutions were given separately to the syst#m. system suitability parameters such as reteriioe, peak
area response, number of theoretical plates, gaftistor and their respective mean, standard dewia& %RSD

were calculated for the standard drug solutionsraedtioned in Table 1. It was observed that alhvdlees are with
in the limits.
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Table 1: System suitability for Darunavir ethanolae

System suitability parameters
S.No. | Standard | Retention time Area Number of Tailing factor
(min) theoretical plates
1. Standard -1 4.313 354232 5423 1.435
2. Standard -2 4.322 354229 5425 1.439
3. Standard -3 4.330 354374 5422 1.439
4. Standard -4 4.333 353941 5405 1.443
5. Standard -5 4.336 354418 5412 1.440
Mean 4.327 354247 5417 1.4392
Standard deviation 0.0093 170.79 8.56 0.0028
RSD in % 0.22 0.05 0.16 0.20

Specificity

The specificity of the HPLC method is illustratedRig. 2, where complete separation of Darunaviaetlate was
noticed in presence of other inactive excipientxus tablet dosage form. In addition, there waampinterference
at the retention time of in the chromatogram otpl# solution. In peak purity analysis with PDAyipuangle was
always less than purity threshold for the analyteis shows that the peaks of analyte were pureexnipients in
the formulation does not interfere the analyte. @am were presented in the Table 2.

Table 2: Specificity for Darunavir ethanolate

S.No. Name No. of Injections|  Area
1. Blank 1 Nil
2. Placebo 1 Nil
3. Standard 1 35423p
4. Sample 1 354144
ul’
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Figure 2 : Typical HPLC Chromatogram of Darunavir ethanolate Tablets

Linearity and Range
The Linearity of this method was determined at flegels from 50%— 150% of operating concentratifors
Darunavir ethanolate and it was shown in Table Be Plot of peak area of each sample against rdgpect
concentration oDarunavir ethanolate was found to be linear (FigR)rén the range of 50%— 150% of operating
concentrations such as 5 pg/ml to 15 pg/ml. Bdawiswas found to be obeyed over this concentrat@mge. The
linearity was evaluated by linear regression anmglysing least square method. The regression emsatiere found
to be Y= 34758.34x — 6791.35 for Darunavir ethateolnd correlation coefficient of the standard eumas found
to be 0.9997 for Darunavir ethanolate. It obsetbed correlation coefficient and regression analgse with in the
limits.

Table 3: Linearity of response for Darunavir ethandate

Linearity Level | Concentration
S.No (%) (ug/ml) Area
1. 50 5 181482
2. 80 8 280186
3. 100* 10 358571
4. 120 12 424803
5. 150 15 526837

* Operating concentration
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Accuracy

Accuracy of the method was found out by recovendytby standard addition method. The known amoohts
standard, Darunavir ethanolate was added to prigsmth samples at a level from 50% up to 150% armh th
subjected to the proposed HPLC method individudlle results of recovery studies were shown in & dbllit was
observed that the mean percentage recovery wasl toube for Darunavir ethanolate which demonstrdited the

method was highly accurate.

Table 4: Accuracy for Darunavir ethanolate

S.No. | Spike Level| Amount added | Amount recovered | Recovery
(%) (mg) (mg) (%)

1. 50 50.12 50.18 100.13
2. 50 50.02 50.16 100.28
3. 50 50.12 50.17 100.11
4. 100 98.76 98.66 99.90
5. 100 98.85 98.49 99.63
6. 100 98.66 98.50 99.84
7. 150 146.31 145.03 99.12
8. 150 146.02 145.05 99.34
9. 150 145.23 145.09 99.90

Mean 98.23

Standard deviation 41.47

RSD in % 42.22

Precision

The precision of an analytical procedure expregisescloseness of agreement between a series olureezemnts

obtained from multiple sampling of the homogenaarsgle under the prescribed conditions.

Reproducibility

Examines the precision between laboratories amdtés determined in collaborative studies. Reprdullity data

for Darunavir ethanolate was shown in Table 5. Tidscated that method was highly precise.

Table 5: Precision - Reproducibility for Darunavir ethanolate

S.No. | Sample Name| '?S;;;T)t Area Drug(OC/o(;ntent
1. Standard -1 10 354319 100.01
2. Standard -2 10 354710 99.79
3. Standard -3 10 355379 100.18
4. Standard -4 10 355892 100.17
5. Standard -5 10 356568 100.30
6. Standard -6 10 356901 100.09

Mean 100.09
Standard deviation 0.1760
RSD in % 0.18
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Repeatability

Repeatability is the precision of a method under tame operating conditions over a short periotined. One
aspect of this is instrumental precision. A secasgect is sometimes termed intra-assay precisidniraiolves
multiple measurements of the same sample by the samalyst under the same conditions. Repeatabldits for
Darunavir ethanolate was shown in Table 6. Thigcatéd that method was highly precise.

Table 6: Precision - Repeatability for Darunavir ehanolate

S.No.| Sample Name Amount of preparation Area Drug Content
(mg) (%)
1. Sample -1 214.8 358189 99.98
2. Sample -2 2143 358404 100.28
3. Sample -3 215.1 357694 99.71
4. Sample -4 230.1 357271 100.19
5. Sample -5 2324 358182 100.12
6. Sample -6 232.9 359043 99.99
Mean 100.04
Standard deviation 0.2006
RSD in % 0.20

Robustness

Robustness of the above method was carried outitpopefully varying some chromatographic methocpeeters.
These parameters include changes in the flow tagrl and 1.1 ml), the composition of mobile phdsaffer:
acetonitrile (42:58 and 38:62) and the wavelen@®3tm and 272nm). The results obtained by chantliege
conditions were obtained in terms of % RSD valld® values % RSDs were given in Table 7. Thesecgalere
within acceptance a criterion which indicates thatdeveloped method is robust.

Table 7: Robustness data for Darunavir ethanolate

Condition [ Level | RSDin%
A: Change in flow rate

0.9 ml/min -1 0.15
1.0 ml/min 0 0.20
1.1 ml/min +1 0.22

B: Change in composition of mobile phase
(buffer: acetonitrile)

38.62 -1 0.22

40:60 0 0.18

42.58 +1 0.16
C: Change in wavelength

268nm -1 0.17

270nm 0 0.22

272nm +1 0.10

Ruggedness

Six sample preparations were analyzed as per thieochalogy by a different analyst on a differenttinment on a
different day. The Ruggedness data Darunavir ethtsmaas shown in Table 8. It was observed thaethere no
marked changes in the chromatograms, which denadedtthat the proposed method was rugged.

Table 8: Ruggedness data for Darunavir ethanolateGhange of analyst

Wt. taken Drug Content
S.No. | Sample Name| (mg) Area %)
1. Sample -1 214.8 358375 100.04
2. Sample -2 214.7 358607 100.15
3. Sample -3 215.6 362162 100.72
4. Sample -4 214.8 359025 100.22
5. Sample -5 214.5 357408 99.90
6. Sample -6 214.1 356919 99.95
Mean 100.16
Standard deviation 0.2977
RSD in % 0.30
CONCLUSION

The proposed study describes new and simple RP-HR&thod for the quantification of Darunavir ethatelin
tablet dosage form. The method was validated asQd¢rguidelines and found to be simple, sensitaegurate and
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precise. Therefore the proposed method can be ssfodlg used for the routine analysis of Darunathianolate in
pharmaceutical dosage form without interference.
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