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ABSTRACT

The main aim of this review is to provide a brief overview of analytical methods like
spectrophotometric and chromatographic methods for the analysis of Raltegravir in
pharmaceuticals to researchers. Integrase inhibitors, also called as integrase strand transfer
inhibitor (INSTI) are one of the class of antiretroviral (HIV) drugs intended to block integrase
action. Integrase is a viral enzyme that inserts viral genome into DNA of host cell. Integration
is an important step in retroviral replication, blocking of integrase enzyme can halt further
spread of virus. Various analytical methods for Raltegravir are reviewed in this article along
with their experimental conditions in bulk, pharmaceutical dosage forms.
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INTODUCTION

Raltegravir is  chemically N- [(4- enzyme that integrates the viral genetic
fluorophenyl) methyl]-5-hydroxy-1- material into human chromosomes, a
methyl-2- {2- [(5-methyl-1,3,4-0xadiazol- critical step in the pathogenesis of HIV.
2-yl) formamido] propan-2-yl}-6-oxo-1,6- The drug is metabolized away via
dihydropyrimidine-4-carboxamide. The glucuronidation. In present study, analytical
molecular formula 1SCy0H21FN¢Os and methods with better detection range for
molecular  weight is  444.42g/mol. estimation of Raltegravir in its pure form
Raltegravir targets integrase, an HIV and its pharmaceutical formulations [1].
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Figure 1: Structure of Raltegravir [2]

METHODS
S. No. Drug and reference Method Inference
1. Raltegravir in bulk and UV-Spectrophotometric | Amax:290nm
tablet dosage form [1] method Solvent: 0.1N NaOH
2. Raltegravir potassiumin Spectrophotometric Amax:328nm
tablets [3] estimation Linearity: 3-55pg/mL
3. Raltegravir potassium in Spectrophotometric Amax:331.6nm
bulk and pharmaceutical method Linearity: 1-100pg/mL
formulation [4]
4. Raltegravir in film coated Derivative and Diluent: Borate buffer (P 9), HCI, sodium acetate
tablets [5] difference buffer solutions
spectrophotometry Linearity: 1-150, 10-150, 10-150pg/mL in all the
buffers in zero, first order derivative & different
spectroscopy
5. Raltegravir and RP-HPLC Mobile phase (M.P): ACN:phosphate buffer, P"
Lamivudine in bulk and 3.0, (45:55%v/v)
pharmaceutical dosage Column:Inetrsil ODS 3V C18 (4.6x150mm, Spm)
form [6] Detector and wavelength: PDA, 275nm
Flow rate: 1.0mL/min
Linearity:Raltegravir 150-450pg/mL, Lamivudine
50-150pg/mL
6. Lamivudine and RP-HPLC M.P: Methanol:ACN: 0.05mM phosphate buffer
Raltegravir in laboratory P" 3.0, (75:15:10%v/v)
prepared binary mixture Column: Phenomenex C18 (150mmx4.6mm id, Sp
[7] particle size)
wavelength: 275nm
Flow rate: 1.0mL/min
7. Lamivudine and RP-HPLC M.P: ortho phosphoric acid: ACN: P" 2.45
Raltegravir in bulk and adjusted with triethyl amine, (40:60%v/v)
tablet dosage form [8] Column: symmetry C18 (250mmx4.6mm, Sp)
Flow rate: 1.0mL/min
Detector and wavelength: PDA, 260nm
Retention Time: Lamivudine and Raltegravir
2.355min, 3.400min respectively
Linearity: 50-150pg/mL
8. Raltegravir in RP-HPLC Column: symmetry C8 (150mmx4.6mm, Sp
pharmaceutical particle size)
preparations [9] M.P: Methanol: phosphate buffer P* 2.5: ACN,
(40:60v/v), isocratic mode
Flow rate: 0.6mL/min,
wavelength: 247nm
Injection volume: 20pL
Retention Time: 2.881min
Linearity: 5-25pg/mL
9. Antiretroviral agents in the | HPLC-UV method for | Internal standard: Quinoxaline, solid phase
plasma of HIV-infected simultaneous extraction
Patients [10] quantification M.P: ACN: sodium acetate buffer, gradient mode
Column: reverse phase analytical C18
Run time: 25min
10. Raltegravir in human RP-HPLC Internal standard: Metronidazole, liquid-liquid

plasma [2]

extraction
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Column: Phenomenex C18 (250mmx4.6mm, Spm)
M.P: 10mM phosphate buffer P" 3.5+£0.05: ACN
(60:40v/v)

Linearity: 40.0-4003.9ng/mL

11.

Related substances of
raltegravir in tablets [11]

Quality by Design

(Qbd) approach-

chromatographic
method

Column: Inertsil C18x2.5n

Resolution: NLT1.8

M.P, flow rate, temperature: carried out by
multivariate approach

12.

Raltegravir Potassium in
Bulk and in Tablet Dosage
form [12]

RP-HPLC- UV

Column: Symmetry C18 4.6 x 150mm, 5
pmXTerra)
M.P: phosphate
(45:55% v/Iv)
Flow rate: 0.6mL/min
wavelength: 219nm

buffer (pH 3.0): Methanol

13.

Lamivudine and
Raltegravir In Solid
Dosage Form [13]

RP-HPLC by forced
degradation studies

Column:Inertrsil ODS C18 (4.6x150mm)
M.P: ortho phosphoric acid (OPA):
(50:50v/v)

Retention Time: Lamivudine and Raltegravir
1.99min, 4.34min respectively

Linearity: Lamivudine and Raltegravir 15-
75pg/mL, 30-150pg/mL.

ACN

14.

Raltegravir and others in
the plasma of HIV-infected
Patients[14]

HPLC-PDA method

Internal standard: Quinoxaline,
extraction

M.P: ACN: phosphate buffer
Column: reverse phase analytical C18
Run time: 28min, gradient mode

solid phase

15.

Raltegravir in bulk and
pharmaceutical dosage
form [15]

RP-HPLC

Column: Agilent C18(100mmx2.5mm,3pm)
M.P: ACN: water (80:20v/v)

Detector and wavelength: UV, 240nm

Flow rate: 0.8mL/min

16.

Raltegravirand Maraviroc
in bulk form [16]

RP-HPLC

Column:RPSymmetry C18 (150mmx4.6mm)

M.P: ACN: phosphate bufferpH 3.5 (40:60v/v)
Flow rate:1.0mL/min

Injection volume: 20pL

Wavelength: 239nm

Linearity:Raltegravir and maraviroc 10-50pg/mL,
5-25pg/mL respectively

17.

Raltegravir in bulk and
dosage form [17]

RP-HPLC

Column:Symmetry Develosii ODS C18 HG-5RP
Spm, 15¢cmx4.6mm i.d.

M.P:Phosphate buffer (pH=3.0): Methanol with
30:70

Flow rate:1.0mL/min

Run time: 5.0min

Injection volume: 10pL

wavelength: 246nm

Linearity:Raltegravir 20-70pg/mL

18.

Raltegravir potassium in
bulk and dosage form [18]

RP-HPLC

Column: RP Shim packC18 (150mmx4.6mm;
Spm)

M.P: ACN: ammonium acetate buffer (pH4
adjusted with glacial acetic acid): Methanol with
50:50v/v

Flow rate:0.8mL/min

Retention Time: 4.31min

wavelength: 271nm

Linearity:Raltegravir 10-50pg/mL

19.

Lamivudine and
Raltegravir in bulk and
pharmaceutical dosage

form [19]

RP-HPLC

Column: Inertsil ODS C18 (150mmx4.6mm, Spm)
M.P: ACN: 0.1% ortho phosphoric acid buffer
(50:50v/v)

Detector and wavelength: PDA, 242nm

Flow rate:0.9mL/min
Retention  Time:
Raltegravir 4.3+0.3min
Linearity: Lamivudine
75ng/mL, 30-150pg/mL

Lamivudine 1.9£0.3min,

and Raltegravir 15-

20.

Raltegravir in human
blood plasma [20]

HPLC

Solid phase extraction
Linearity: 20-10,000ng/mL
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21. Raltegravir [21] LC-MS Concentration range: 0.010-7.680pg/mL  in
Plasmaconcentrations
22. Raltegravir in LC-MS/MS Liquid-liquid extraction
spraguedawley rat serum Internal standard: Didanosine
[22] M.P: ACN: methanol: 0.1% acetic acid in water
(40:30:30), isocratic mode
Column: waters, Exterra C18 (50mmx4.6mm,
Spm)
Flow rate:0.5mL/min
Sample volume:50 pL
Linearity: 1-1000ng/mL
23. Raltegravir potassium RP-HPLC and HPTLC | HPLC; M.P:Phosphate buffer (pH3.0 adjusted
pharmaceutical dosage with phosphoric acid): Methanol with 40:55%v/v,
form [23] isocratic
Column:Symmetry C185pm, 15¢cmx4.6mm i.d.
HPTLC; M.P: Toluene: ethyl acetate: methanol:
glacial acetic acid (4:5:0.6:0.4%v/v)
S.P: precoated plate of silica gel 60F 254
Quantified by: densitometric absorbance at
218nm, R, value: 0.12
24. Raltegravir and its RP-HPLC M.P: 0.1% perchloric acid and ACN at 30°C,
impurities in bulk drug gradient mode
and dosage forms [24] Column: purosphere star RP 18
Flow rate:1mL/min
Wavelength: 300nm
25. Raltegravir in human HPLC with Liquid-liquid extraction
blood plasma [25] fluorescence detection Internal standard: Delavirdine
RT: 5.0min
Column:Symmetry shield RP C18150x4.6mm,
gradient mode
M.P: ACN:0.1% v/v triethylamine in water pH 3.0
Flow rate: 1mL/min
Retention Time: 6.4min
Fluorimetric detection: 299&396nm as excitation
and emission wavelength
26. Degradation products of LC, LC-MS/TOF, MS" | Column: C18
Raltegravir [26] Mode: Gradient
27. Forced degradation studies RP-HPLC and LC- M.P: Buffer& ACN (60:40v/v)
of Raltegravir [27] MS/MS Column: Hypersil BDS, C18, 100x4.6mm, Spm
UV detection: 213nm
28. Maraviroc and Raltegravir HPLC-UV Solid phase extraction
in human plasma [28] M.P: 0.01M KH,PO,& ACN (50:50v/v)
Column: Analytical d C18 Atlantis 150x4.6mm,
Spm, isocratic mode
Flow rate:1mL/min
Run time: 10min
UV  wavelength: Maraviroc 197nm  and
Raltegravir 300nm
29. Raltegravir, other UPLC-MS/MS Internal standard:stable labelled isotope
antiretroviral drugsin Run time:10min
human plasma [29]
30. Raltegravir, other UPLC-MS/MS Internal standard (IS):Adapted deuterated IS
antiretroviral drugsin Electron spray ionisation mode
human plasma[30] Retention Time:4.2min for all compounds
31. Raltegravir, other Electron spray Internal standard: Ritonavir analog, Methyl
antiretroviral drugsin ionisation LC-MS/MS | indinavir, lopinavir-d8
human plasma|[31] Column:C18 HPLC (waters sunfire100x2.1mm,
3.5um, gradient mode
Flow rate:0.3mL/min
Injection volume: SpLL
32. Raltegravirin human UPLC-MS/MS Liquid-liquid extraction
plasma[32] Column:Aquity UPLC C18, isocratic mode
Run time: 1min
M.P:0.1% formic acid& ACN 50:50v/v
33. Raltegravir, Dolutegravir HPLC-Tandem MS Internal standard: Raltegravir d;

and Elvitegravir

Column:X Bridge C18, 50x2.1mm, 3.5pm
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concentrations in human M.P:ACN: water 7:3v/v with 0.1% formic acid
plasma and CSF [33] Flow rate:0.2mL/min
Run time: Smin
34. Raltegravirin human LC-Tandem MS Internal standard: Raltegravir d;
plasma [34] Column:Chromolith RP-18¢ endcapped C18
100x4.6mm
Run time: 2min
m/z: 443.1-316.1 for raltegravir, 446.1-319.0 for IS
35. Raltegravir and LC-Tandem MS Column:ZORBAX Eclipse XRB-C8
Raltegravir glucuronide in Run time: 9min, gradient mode
human plasma [35] Flow rate:0.4mL/min
MS at positive electron spray ionisation condition
36. Raltegravir and othersin HPLC-MS/MS Column:kinetex phenyl-hexyl
human plasma [36] M.P:55% water (0.05% formic acid):45%
Methanol (0.05% formic acid)
Flow rate:0.5mL/min
37. Raltegravir, maraviroc, LC-Tandem MS Column:waters  Atlantis-TM-dcl18, 50x2.1mm,
darunavir, and (electron spray 3pm
etravirinein human plasma ionisation) M.P:2mM ammonium acetate containing 0.1%
[37] formic acid & ACN with 0.1% formic acid,
gradient mode
Injection volume: 10pL
38. Raltegravirin human HPLC-MS/MS Internal standard:Stable isotope labelled sCP-MK-
plasma [38] 0518
Column:Ace C18(50x3mm, 3pm, titanium fits)
M.P:42.5/57.5 v/iv 0.1mMEDTA in 0.1% formic
acid/methanol
Flow rate:0.5mL/min
39. Raltegravir and othersin LC-Tandem MS Column:RP-C18 (50x1.5mm, Spm)
human plasma [39] M.P:5mM formic acid -35% v/v ACN
Run time: 6min
Flow rate:0.2mL/min
Retention Time: 2.5min
Linearity:1-10,000ng/mL
40. Raltegravir and othersin LC-Tandem MS Column:Waters BEH C8, 50x2.1mm, 1.7pm
human plasma and tissue
[40]
41. RaltegravirandLamivudine UPLC Column:BEH Shield RP18, 100x2.1mm, 1.7pm
in pharmaceutical dosage M.P:Buffer potassium dihydrogen
form [41] orthophosphatepH3.0 adjusted with
orthophosphoric acid: methanol 30:70%vl/v,
isocratic mode
Run time: 4min
Flow rate:0.230mL/min
Detector and wavelength: PDA, 254nm
42. Raltegravir potassium [42] | UPLC and degradation | Column:BEH Shield, 100x2.1mm, 1.7pm
M.P: sodium perchlorate pH 2.5: ACN 65:35%vl/v,
isocratic mode
Flow rate:0.3mL/min
Injection volume: 0.3pL
wavelength: 240nm
Column temperature: 30° C
CONCLUSION continuous development of accurate,

The above table is summary of research
work on various analytical methods for
estimation of Raltegravir, though various

spectrophotometric and chromatographic

methods are available but there is need for

sensitive, precise, efficient, economic, fast
methods, to optimise the utilisation of
solvents and to enhance the researchers to

utilize the available methods for estimation

I9BPAS, August, 2021, 10(8)

2679




Lakshmi Bhavani D et al

Review Article

of Raltegravir as alone or as combination in
dosage forms and in biological fluids.
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