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ABSTRACT

A simple, rapid, precise, accurate and sensitive reverse phase liquid chromatographic method has been developed
for the determination of Rilpivirine in bulk and pharmaceutical dosage form dosage form. The chromatographic
method was standardized using Develosil ODS HG-5 RP C18, 5um, 15cm x 4.6mm i.d. column with UV detection
at 205 nm and 0.1% Ortho phosphoric acid and Acetonitrile with 65:35 ratio at a flow rate of 1.0 ml/ min. The
proposed method was successfully applied to the determination of Rilpivirine in bulk and pharmaceutical dosage
form. The method was linear over the range of 20-70ug/ml. The recovery was in the range of 98% to 102% and
limit of detection was found to be 0.8 pg/ml and quantification was found to be 2.4 ug/ml. Different analytical
performance parameters such as precision, accuracy, limit of detection, limit of quantification and robustness were
determined according to International Conference on Harmonization (ICH) guidelines.

Keywords: RP-HPLC, Rilpivirine, Method development and validation, ICH Guidelines.

INTRODUCTION

Rilpivirine is non-nucleoside reverse
transcriptase inhibitor (NNRTI) which is used for
the treatment of HIV-1 infections in treatment-
naive patients.5 It is a diarylpyrimidine derivative,
a class of molecules that resemble pyrimidine
nucleotides found in DNA. [1-6] The internal
conformational flexibility of rilpivirine and the
plasticity of it interacting binding site gives it a
very high potency and an unlikely generation of
resistance compared to other NNRTI's. [7-10]

Rilpivirine was developed by Tilbotec, Inc. and
FDA approved on May 20, 2011.10 On November
21, 2017, Rilpivirine, in combination with
dolutegravir, was approved as part of the first
complete treatment regimen with only two drugs
for the treatment of adults with HIV-1 named
Juluca.11 [11-16]

The IUPAC Name of Rilpivirine is 4-{[4-({4-
[(1E)-2-cyanoeth-1-en-1-yl]-2,6-
dimethylphenyl}amino)pyrimidin-2-
yllamino}benzonitrile [17-21]

Wwww.ijpar.com

~329~

\
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



MATERIALS AND METHODS
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Fig 1: Chemical Structure of Rilpivirine [22-25]

stock solutions were prepared

separately by

HPLC Instrumentation & Conditions

The HPLC system employed was HPLC with
Empower2 Software with Isocratic with UV-
Visible Detector.

Standard & sample preparation for UV-
spectrophotometer analysis

25 mg of Rilpivirine standard was transferred
into 25 ml volumetric flask, dissolved & make up
to volume with mobile phase. Further dilution was
done by transferring 0.2 ml of the above solution
into a 10ml volumetric flask and make up to
volume with mobile phase. The standard & sample
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dissolving standard & sample in a solvent in mobile
phase diluting with the same solvent. (After
optimization of all conditions) for UV analysis. It
scanned in the UV spectrum in the range of 200 to
400nm. This has been performed to know the
maxima of Rilpivirine, so that the same wave
number can be utilized in HPLC UV detector for
estimating the Rilpivirine. While scanning the
Rilpivirine solution we observed the maxima at
205nm. The UV spectrum has been recorded on
T60-LABINDIA make uv - Vis
spectrophotometer model UV-2450.

WL.(nm)

T
200.0 250.0

T
350.0 400.0

Fig 2: UV Spectrum
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Optimized Chromatographic Conditions

Column: Develosil ODS HG-5 RP Cig,
15cmx4.6mm i.d.

Mobile Phase: 0.1% Ortho phosphoric acid and
Acetonitrile (65:35 v/v).

Flow Rate: 1.0ml/minute

Wave length: 205 nm

Injection volume: 20ul

Run time: 08 mins.

Column temperature: Ambient

Sampler cooler: Ambient

5um,

MOBILE PHASE PREPARATION

Mobile phase was prepared by taking 0.1%
Ortho phosphoric acid and Acetonitrile (65:35 v/v).

Mobile phase was filtered through 0.45 pm
membrane filter and degassed under ultrasonic bath
prior to use. The mobile phase was pumped through
the column at a flow rate of 1.0 ml/min.

SAMPLE & STANDARD
PREPARATION FOR THE ANALYSIS

25 mg of Rilpivirine standard was transferred
into 25 ml volumetric flask, dissolved & make up
to volume with mobile phase. Further dilution was
done by transferring 0.5 ml of the above solution
into a 10ml volumetric flask and make up to
volume with mobile phase.

RESULT AND DISCUSSION

Table-1: Trials for method development

Column Used Mobile Phase Flow Wave Observation  Result
Rate length

Develosil ODS HG-5RP C;5, ACN : Water =20:80 1.0 205 Low Method
5um, 15cmx4.6mm i.d. ml/min nm response rejected
Develosil ODS HG-5 RP C;3, Methanol: water =30 : 70 1.0 ml/ 205 Tailing peak  Method
5um, 15cmx4.6mm i.d. min nm rejected
Develosil ODS HG-5 RP Ci5,  ACN: phosphate buffer 1.0 205 Broad Peak Method
5um, 15cmx4.6mm i.d. (pH=3.8)=50:50 ml/min nm rejected
Develosil ODS HG-5 RP C5,  ACN : phosphate buffer 1.0 205 Tailing peak  Method
5um, 15cmx4.6mm i.d. (pH=3.5) = 40:60 ml/min nm rejected
Develosil ODS HG-5 RP Cy5,  0.1% Ortho phosphoric acid 1.0 205 Nice peak Method
5um, 15cmx4.6mm i.d. and Acetonitrile = 65:35 ml/min ~ nm accepted
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Table 2: Peak results

RT Peak Area Tailing Factor Plate count

4.768 1026862

3652

METHOD VALIDATION

Accuracy: Recovery study

To decide the exactness of the proposed
strategy, recuperation thinks about were completed
by including diverse sums (80%, 100%, and 120%)

of unadulterated medication of Rilpivirine were
taken and added to the pre-dissected detailing of
fixation 50ug/ml. From that rate recuperation
esteems were ascertained. The outcomes were
appeared in Table-3.

Table-3: Accuracy Readings

S. No. Pure drug Peak Area Conc. Found 9% Recovery of Pure drug Statistical analysis
S;:80% 40 3595426 39.42 98.55 Mean= 98.515
S,:80% 40 3623514 39.73 99.325 S.D. =0.828055
S;3:80% 40 3563483 39.07 97.67 R.S.D.= 0.840537%
S;:100% 50 4629039 50.81 101.62 Mean= 99.5267
S5:100% 50 4471363 49.07 98.14 S.D. =1.844487
Se:100% 50 4501884 49.41 98.82 R.S.D.= 1.853259%
S;:120% 60 5384304 59.12 98.533 Mean= 99.79967
Sg:120% 60 5484934 60.23 100.383 S.D. =1.098104
Se:120% 60 5490235 60.29 100.483 R.S.D. =1.100309%

PRECISION
Repeatability

The precision of each method was ascertained
separately from the peak areas & retention times

obtained by actual determination of six replicates
of a fixed amount of drug. Rilpivirine (API) the
percent relative standard deviations were calculated
for Rilpivirine is presented in the Table-4.

Table-4: Repeatability Results of Precision

HPLC Injection
Replicates of Rilpivirine

Retention Time Peak Area

Replicate — 1
Replicate — 2
Replicate — 3
Replicate — 4
Replicate — 5
Replicate — 6
Average

Standard Deviation
% RSD

4.765 1024568
4.767 1025433
4.768 1024578
4.768 1032541
4.773 1021023
4.768 1047812
4.768166667 1029326
0.002639 0811.684
0.055355 0.953215

Intra day & Inter day

The intra & inter day variation of the method
was carried out & the high values of mean assay &
low values of standard deviation & % RSD (%

RSD < 2%) within a day & day to day variations
for Rilpivirine revealed that the proposed method is
precise.
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Table-5: Results of Intra day & Inter day
Conc. Of Rilpivirine (API) (ug/ml) Observed Conc. Of Rilpivirine (ug/ml) by the proposed method

Intra-Day Inter-Day
Mean (n=6) % RSD Mean (n=6) % RSD
40 39.46 0.82 60.28 0.98
50 49.26 0.42 49.53 0.23
60 60.51 0.13 49.59 0.33
Linearity and Range to be 0.999, the slope was found to be 90803 and

Linearity range was found to be 20-70ug/ml for intercept was found to be 15229 for Rilpivirine.

Rilpivirine. The correlation coefficient was found

Calibration Curve of Rilpivirine
7000000 -
6000000 y =90803x +15229
R?2=0.998
5000000
g 4000000
< 3000000 —o—Seriesl
;_‘3 2000000 —— Linear (Series1)
1000000
0 T T T )
-1000000 20 40 60 80
Conc. in ppm
Fig-3: Calibration curve of Rilpivirine (API)
Table-6: Linearity Results of Rilpivirine
CONC.(ug/ml)  MEAN AUC (n=6)
0 0
20 1861111
30 2584922
40 3659543
50 4429039
60 5584304
70 6291175
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Fig 4: Calibration of Rilpivirine concentration in 20 ppm
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Fig 6: Calibration of Rilpivirine concentration in 40 ppm
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Fig 7: Calibration of Rilpivirine concentration in 50 ppm
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Fig 8: Calibration of Rilpivirine concentration in 60 ppm
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LOD & LOQ
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Fig 9: Calibration of Rilpivirine concentration in 70 ppm

CONCLUSION

The Minimum concentration level at which the

analyte can be reliable detected (LOD) &
quantified (LOQ) were found to be 0.8 & 2.4 pg/ml
respectively.

A delicate and specific, sensitive RP-HPLC
strategy has been created and approved for the
investigation of Rilpivirine API. Facilitate the
proposed RP-HPLC strategy has amazing
affectability, exactness and reproducibility.

REFERENCES

[1]. "TMC278 — A new NNRTI". Tibotec. Archived from the original on 2008-12-20. Retrieved 2010-03-07.

[2]. Stellbrink HJ. "Antiviral drugs in the treatment of AIDS: what is in the pipeline?". Eur. J. Med. Res. 12(9),
2007, 483-95. PMID 17933730.

[3]. Goebel F, Yakovlev A, Pozniak AL, Vinogradova E, Boogaerts G, Hoetelmans R, de Béthune MP, Peeters M,
Woodfall B. "Short-term antiviral activity of TMC278—a novel NNRTI—in treatment-naive HIV-1-infected
subjects". AIDS. 20(13), 2006, 1721-6. doi:10.1097/01.aids.0000242818.65215.bd. PMID 16931936.

[4]. Pozniak A, Morales-Ramirez J, Mohap L, et al. "48-Week Primary Analysis of Trial TMC278-C204: TMC278
Demonstrates Potent and Sustained Efficacy in ART-naive Patients. Oral abstract 144LB". 14th Conference on
Retroviruses and Opportunistic Infections. Archived from the original on 19, 2007.

[5]. "A Clinical Trial in Treatment naive HIV-1 Patients Comparing TMC278 to Efavirenz in Combination With
Tenofovir + Emtricitabine™. ClinicalTrials.gov. National Institutes of Health. 25, 2012. Retrieved 1, 2014.

[6]. "A Clinical Trial in Treatment naive HIV-Subjects Patients Comparing TMC278 to Efavirenz in Combination
With 2 Nucleoside/Nucleotide Reverse Transcriptase Inhibitors". ClinicalTrials.gov. National Institutes of
Health. 14, 2012. Retrieved 1, 2014.

[7]. "FDA approves new HIV treatment”. U.S. Food and Drug Administration. Retrieved 2011-05-20. Edurant is
approved for treatment-naive patients with a viral load of 100,000 copies/mL or less at therapy initiation. Its
recommended dosage is 25 mg orally once daily with a meal, in combination with other antiretrovirals. It is
contraindicated for use with proton pump inhibitors due to the increased gastric pH causing decreased
rilpivirine plasma concentrations, potentially resulting in loss of virologic response and possible resistance. A

[8]. "Approval of Complera: emtricitabine/rilpivirine/tenofovir DF fixed dose combination”. U.S. Food and Drug
Administration. August 10, 2011.

[9]. "Eviplera". Aidsmap. Retrieved 1, 2014.

[10]. https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/208351s0001bl.pdf

[11]. Instrumental Method of Analysis by Ravi Shankar, 18-6, 18-3.

[12]. Practical HPLC Method Development by Lloyd R. Snyder et al; 2, 503

[13]. P.D. Sethi, HPLC Quantitative Analysis Pharmaceutical Formulations, CBS Publishers and distributors, New
Delhi, 2001, 7-22, 38-43, 94-105.

[14]. R. Snyder, J. Kirkland, L. Glajch, Practical HPLC Method Development, john Wiley and sons International

publication, 2, 2011.

Wwww.ijpar.com

~336~



[15].
[16].
[17].

[18].
[19].

[20].

[21].
[22].

[23].
[24].

[25].

Rubesh K et al/Int. ]. of Pharmacy and Analytical Research Vol-8(3) 2019 [329-337]

S. Ashutoshkar, Pharmaceutical Drug Analysis New Age International Private Limited Publishers, 2, 2005, 452-
474,

H. Beckett and J.B. Stenlake, Practical Pharmaceutical Chemistry, C.B.S.Publishers and Distributors’, New
Delhi.: 4, 1-9, 157-167.

H.H.Williard, L.L.Merit, F.A.Dean, F.A.Settle, Instrumental Methods Of Analysis, C.B.S. Publishers and
Distributors, New Delhi.: 6, 430-440, 495-504,529-545.

B.K. Sharma, Instrumental Methods of Chemical Analysis. GOEL Publishing House, Meerut: 286-300.

Instant notes on analytical chemistry by D.Kealy and P.J.Haines, © BIOS Scientific Publishers Limited, 2002,
UK, 6-7.

Gurdeep R. Chatwal, Sham K. Anand, Instrumental methods of Chemical Analysis,5" edition, Himalaya
Publishing House(Mumbai), 2, 2005, 566.

M. E. Swartz, Journal of liquid chromatography, 28(7/8), 2005, 1253-1263.

Journal of Chromatography .B, Analytical Technologies in the Biomedical and life Sciences. 863(2), 2008, 258-
265. published on 2008, 18.

International Conference on Harmonization, Harmonized Tripartite Guideline. Validation of Analytical
Procedures. Text and Methodology. Q2 (R1). 2005.

LR. Snyder, JL. Glajch, JJ. Krikland, practical HPLC method development, New York: John Wileey, 1988,
227-251

International Conference on Harmonization (ICH). Validation of Analytical Methods: Definitions and
Terminology. ICH Q2A. 1994,

Wwww.ijpar.com

~337~



