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ABSTRACT

Posaconazole marketed under the trade name Noxafil among others, is a medication used to treat serious fungal infection.
Posaconazole, a broad-spectrum triazole antifungal agent, is approved for the preventionof invasive aspergillosis and
candidiasis in addition to the treatment of oropharyngeal candidiasis. There is evidence of efficacy in the treatment and
prevention of rarer, more difficult-to- treat fungal infections. Posaconazole oral suspension solution has shown limitations
with respect to fasting state absorption, elevated gastrointestinal ph and increased motility. The newly approved delayed-
release oral tablet and intravenous solution formulation provide an attractive treatment option by reducing interpatient
variability and providing flexibility in critically ill patients. On the basis of clinical experience and further clinical studies,
posaconazole was found to be a valuable pharmaceutical agent for the treatment of life-threatening fungal infection. This
review will examine the development history of posaconazole and highlight the most recent advances.

Keywords: Posaconozole, Analytical Parameter, Antifungal, Validation.

INTRODUCTION

Posaconazole is a synthetic systemic triazole antifungal
agent. It is used to treat invasive infection in severely
immunocompromised patients those with acquired
immunodeficiency syndrome and haemopietic stem-cell
transplant recipients [1,2]posaconazole is 4-{4-[4-(4-
(3R,5R)-5-(2,4-digluorophenyl)tetrahydro-5-(1H-1,2,4-
triazol-1-ylmethyl)-tetraydrofuran-yljmethoxy}phenyl]
piperazin-1-Y]phenyl}-2-{1s,2s}-1-ethyl-2-hydroxy-
propyl}-2,4-Dihydro-3H-1,2,4-triazol-3-one  [3-4], is a
triazole antifungal drug, approved by the Food Drug
administration in 2006 and characterized for the broader
spectra of action between triazole, besides the less
potential of interaction. It is the 1% azoles agent to prove
activity upon the zygomycetes, a difficult-to-treat family
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that involve Mucor and Rhizopus species. According to
review of literature, It was known that analytical methods
like HPLC and UPLC methods are available for the
determination of posaconazole as alone or in composite
with other Antifungal drugs in plasma and serum [5-
10].So an attempt was made to develop a simple, precise,
sensitive, rapid and accurate method for the Posaconazole
detection using an economical mobile phase which is
ecofriendly and validated the method by using RP-HPLC.
Posaconazole is a new triazole with broad-spectrum
antifungal activity against Candida, Aspergillus and
Fusarium species, as well as against zygomycetes [11]. It
has proven effective as a curative treatment of invasive
fungal infections, mostly invasive aspergillosis and
refractory mucosal candidiasis, and for antifungal
prophylaxis in patients with graft-versus-host disease, as
well as in patients with prolonged neutropenia in acute
leukaemia [12-15]. Posaconazole is a highly lipophylic
weak base structurally related to itraconazole. It belongs to
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class Il compounds, indicating that it is well absorbed but
dissolves slowly in water (high permeability/low
solubility)[16]. Similar to other triazoles, marked
interpatient variability (between-patient variability in
blood concentration after receiving the same dose), for
both healthy volunteers and patient populations has been
described. Several factors can impact posaconazole
disposition: first, the only available formulation is an oral
suspension that shows a great variability of absorption.
Prandial state and meal composition (specifically fat),
gastric pH or mucosal integrity impact significantly on
posaconazole absorption [17]. Moreover, dose frequency
has been proven to influence posaconazole disposition
[18]. With regard to the pharmacodynamic endpoints
associated with optimal treatment, certain evidence has
suggested a relationship between exposure and efficacy
for this compound [19]. Hence, the concept of
posaconazole therapeutic drug monitoring should be
explored at length in future clinical studies.To perform
therapeutic drug monitoring, several quantification
methods of posaconazole in serum by HPLC and by liquid
chromatography—tandem mass spectrometry methods have
been described in the literature [20-24]. As far as we
know, only one microbiological method (bioassay) has
been described for posaconazole monitoring [25].

IUPACNAME: 4-{4-[4-(4-(3R,5R)-5-(2,4-
digluoropheny)-5-(1H-1,2,4-triazol-1-yl methyl)-
tetraydrofuran-ylJmethoxy}phenyl]piperazin-1-
Yl]phenyl}-2-{1s,2s}-1-ethyl-2-hydroxy-propyl}-2,4-
Dihydro-3H-1,2,4-triazol-3-one (FING. 1) {3-4},

Trade Name: Noxafil

Route of Administration: Oral dosage form
Bioavailability: 8% to 47%

Metabolism: uridine diphosphate(UDP)-
glucuronyltransferase(UGT) enzyme pathway
Biological Half Life:15 to 35 hours

Molecular Formula:C37H42F2N804

Molecular Mass:700.8 g/mol

Pharmaceutical Dosage Form:Tablet, oral suspension.
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The work aims at review on comparison of
developing newer analytical method for
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POSACONAZOLE In various dosage forms by RP-
HPLC, and UPLC, UV Spectroscopy that are simple,
accurate, precise, sensitive and reliable.

OBJECTIVE OF WORK:

Obtaining a conclusion with improved accuracy
and precision techniques of analytical methods through
comparison.

MATERIALS AND METHODS:

High Performance Liquid Chromatography:

HPLC stands for high performance liquid
chromatography or high-pressure liquid chromatography.
HPLC can separate, identify and quantify the compounds
present in any sample which can be dissolved in liquid
[26]. HPLC is primarily based on the use of a column
that contains packing material (stationary phase), a pump
that drives the mobile phase(s) across the column, and a
detector that displays the molecule retention durations
[27]. The are many types of HPLC, we will focus on
only Normal phaseHPLC, Reversed-HPLC, size
exclusion-HPLC. In normal phase-HPLC, a polar
stationary phase and a non-polar mobile phase are used.
The polar stationary phase interacted with and held the
polar analyte [28].

» The HPLC method was performed by
Grumurthy.Telugu using C18 Intertsil ODS-2V
column and ACN: Water (90:10 v/v). It is detected at
262nm by PDA detector [29].

» The HPLC method was performed by E.Cendejas-
buono  using sunfire ¢18 column and
acetonitrile:water(60:40).1t is detected at 262 nm by
UV spectrum[30]

» The HPLC method was performed by Dominic
Storzinger using C8 column and phosphate
buffer:acetonitrile:methonal(43:49:8  v/viv).lt s
detected at 260 nm by UV detector[31]

» The HPLC method was performed by Cassia
V.Garcia C 18 column using 0.09M ammonium
phosphate buffer: acetonitrile: methyl chloride:
triethyl amine (1060:940:10:1). It is detected at
262nm by UV detector [32]

» The HPLC method was performed by Peter H.Jang
using ODS HYPERSIL column and ammonium
acetate :water :acetonitrile(409:590:1 v/v/v ).It is
detected at 245nm(EX) and 380nm(Em) model 5440
FL detector.[33]

> The HPLC method was performed by
S.Kathirvel using C8 Column and 0.09M ammonium
phosphate buffer: acetonitrile: methyl chloride:
triethyl amine (1060:940:10:1). It is detected at262
nm by UV detector .[34]
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UV-VISIBLE SPECTROSCOPY:

In UV-visible spectroscopy, the amount of light
absorbed at each wavelength of UV and visible region of
electromagnetic spectrum is measured. This absorption
spectroscopy uses electromagnetic radiations between
200 nm to 800 nm and is divided into the ultraviolet (UV,
200-400 nm) and visible (VIS, 400-800 nm) regions [35].
The principle of UV-Visible spectroscopy is based on the
absorption of ultraviolet light or visible light by sample
or chemical substance which results in the production of
different spectra. Most commonly used solvents in UV
spectroscopy are water, methanol, ethanol, ether,
chloroform, carbon tetrachloride, cyclohexane and
dichloroethane [36].

» The UV spectroscopy method for this drug was
performed by Andressa da S.Bitencourt for this
method methanol used as a solvent .1t is detected at
260 nm by UV spectroscopy[37].

HIGH PERFORMANCE THIN LAYER

CHROMATOGRAPHY:

High Performance Thin Layer Chromatography
(HPTLC) is a sophisticated and automated form of the
thin-layer chromatography (TLC) with better and
advanced separation efficiency and detection limits. It is
also known as High Pressure Thin Layer
Chromatography/Planar chromatography or Flat-bed
chromatography. It is a powerful analytical method
equally suitable for qualitative and quantitative analytical
tasks [38,39].

Table 1: High Performance Liquid Chromatography
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» The HPTLC method for this drug was performed by
Vandana Jain , CAMAG twin through Glass
chamber used for this analysis and Toluene:
chloroform : ethanol (5:4:1 v/v/v ) used as a mobile
phase. It is detected at 265 nm by UV spectroscopy.
[40]

ULTRA PERFORMANCE

CHROMATOGRAPHY:

UPLC is a modern technique which gives a new
direction for liquid chromatography. UPLC refers to
ultraperformance liquid chromatography, which enhance
mainly in three areas: speed, resolution and
sensitivity.Ultra performance liquid chromatography
(UPLC) applicable for particle less than 2um in diameter
to acquire better resolution, speed, and sensitivity
compared with high-performance liquid chromatography
(HPLC). The unique feature of UPLC analysis is
interconnected skeletons and interconnected flow paths
(through-pores) which are found in monolithic columns
make UPLC technique different from HPLC. In UPLC
chromatogram it is found that better resolution and
separation are found as compared to HPLC along with
perform more sensitive analysis, reduce consumption of
solvent and has high speed of analysis [41,42].

» The UPLC method for this drug was performed by
vadlamanudurga prasadl* ,UPLC-BEG shield C18
column is used and water: acetonitrile (40:60) used
as a mobile phase. It is detected at 210nm by UV
detector.[43]

LIQUID

S.N AUTHOUR COLUMN MOBILE ELUTION TEMP. | RT DETECTIO
0 PHASE METHOD O N VALUE
1. Grumurthy. C18 intertsil ACN:WATER | Isocratic 30 3.98 PDA Dtector
Telugu ODS-2Vv column | (90:10 viv) elution min 262nm
(250*4.6,5um) method
2. E.Cendejas- Sunfire C18 (5um, 4.6x | Acetonitrile:wa | Isocratic 25 6.50+0 | UV
Bueno 150mm ter elution A Spectrum
(60:40) method Min 262 nm
3. Domincstorzing | C8 column(150%4.6mm, | Phosphate Gradient 45 5.1 uv
er 5um) buffer: elution min Spectrum
Acetonitrile: method 260 nm
Methanol
(43:49:8 viviv)
4, Cassia V.Garcia | C18 column 0.09M Isocratic 40 8.5 UV Dtector
ammonium elution min 262nm
Phosphate method
buffer:
Acetonitrile:
Methyl
chloride:
Triethyl
amine(1060:94
0:10:1)
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5. Peter H.Jang OoDS Ammonium Isocratic 45 ~6.4 Model 5440
HYPERSIL,(5uM,250x | acetate: elution min FL detector
4.6 Water: method 245nm(EXx)
mm) acetonitrile and
(409:590:1v/viv 380nm(Em)
)

6. S. Kathir vel C 18 column 0.09M Gradient 25 26.31 UV Detector
Ammonium elution min 262nm.
phosphate method
buffer
acetonitrile
methyl chloride
: triethlamine
(1060 : 940 :

10:1)

7. Ana cristina | C8 column | Methanol Isocratic 25 3.6 UV Detector
souse (250mmx4.6mm;5um acetate buffer elution and 260nm.
gramozavil Particle size ) (ph3.5) (71:29) | method 7.6
arinno Santana min

Table 2: Uv-Visible Spectroscopy

S.NO. AUTHOR DRUG SOLVENT | ABSORBAMCE QUARTS CELL

1. AndressadaS.Bitencourt posaconazole Methanol 260nm lcm

TABLE 3: HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY.

S.NO. AUTHOR COLUMN MOBILE PHASE ABSORBANCE RF

1. Vandana Jain CAMAG twin | Toluene: chloroform: 265nm 0.331

through ethanol
Glass chamber (5:4:1viviv)
Table 4: Ultra Performance Liquid Chromatography
S.NO. | AUTHOR COLUMN MOBILE ELUTION | TEMP. | RT DETECTION
PHASE METHOD VALUE
1. Vadlamanu UPLC-BEG shield | Water: Gradient 18C 6.3 min UV detector
DurgaPrasad C18 column | acetonitrile | elution 210nm.
1* (1200mm (40:60) method
length,2.1mm
diameter,1.7um
particle size)

SUMMARY AND CONCLUSION:

A current review described the optimized
validated method of RP-HPLC was developed using
Mobile phase composed of acetonitrile and water (60:40)
which all validation Parameters were found to be highly
satisfactory, including linearity, selectivity, precision,
accuracy, Robustness and limit of detection and
quantification appropriate. This method uses lower
amounts of organic solvent, does not Use buffer solution
in mobile phase and produces lower level of waste.
Hence it can be inferred that the Developed method is
useful in routine laboratory analysis. Posaconazole, sold

under the brand name Noxafil among others, is a triazole
antifungal medication.

Determination of Posaconazole UV absorbance
had been optimized by use of Methanol as solvent for
effective absorbance and the method can be easily
applied in routineQuality control laboratories.In this
review article, we discussed about the analytical methods
for estimation of posaconazolein different pharmaceutical
dosage form. The proposed technique accomplished for
posaconazole are HPLC,UV,HPTLC,UPLC. The Above
data are helpful for further research studies in analysis of
posaconazole.




Saravanan C, etal., / IJPRA / 13(2), 2023, 84-89. Page | 88

REFERENCES

1. https://en.wikipedia.org/wiki/Posaconazole2.https://pubchem.nchi.nlm.nih.gov/compound/Posaconazole

2. ICH guidelines, pharmaceutical development:Q8, (R2), 2009

3. Corneny O.A, J.Naertens , D.J.Winston et an.,”Posaconazole vs. fluconazole or itraconazole prophylaxis in patients
with neutropenia, “The New England Journal Of Medicine, 356(4), 2007, 348-359.

4. Hamby D.A, S. El-Salem, H. El-Greed, and M. Zaidan, ‘“Posaconazole, a prophylactic therapy in patients with
haematologicalcancer : drug use evaluation study,” European journal of Hospital pharmacy, 20, 2013, 223-226.

5. Chhun S, E. Rey, A. Tran, O. Lortholary, G.Pons, and V. Jullien, :Simultaneous quantification of voriconazole and
posaconazoleim human plasma by high-performance liquid chromatography with ultra-violet detection,” Journal of
Chromatography B, 852, 2007, 223-228.

6. Storzinger D, S. Swoboda, C. Lichtenstern, C. Muller, M.A. weigand, and T. Hoppe-Tichy, “Development and
validation of a high-performance liquid chromatography assay for posaconazole utilizing solid-phase extraction,” 8.
Clinical Chemistry and Laboratary Medicine, 46(12), 2008, 1747-1751.

7. Hamdy D. A and D.R. Brocks, A” stereospecific high-performance liquid chromatographic essay for the determination
of ketoconazole enantiomers in rat plasma,” Biomedical Chromatography, 22, 2008, 542-547.

8. Cunliffe J.M, C.F. Noren, R. N. Hayes, R. P. Clement, and X. Shen, ” A high- throughput LC-MS Method for the
quantitation of posaconazole in human plasma : Implementing fused core silica liquid chromatography, « Journal of
Pharmaceutical and Biomedical Analysis, 50(1), 2009, 46-52.

9. L. Franceschi, S. D’ Aronco, and M. Furlanut, et al. “Development and validation of a liquid chromatography-tandem
mass spectrometry method for the determination of voriconazole and posaconazole In serum samples from patients with
invasive mycoses,” Journal of Bioanalysis and Biomedicine, 3, 2011, 92-97.

10. Farowski F, Vehreschild JJ, Cornely OA. Posaconazole: a next-generation triazole antifungal. Future Microbiol. 2,
2007, 231-243.

11. Cornely OA. Posaconazole vs. fluconazole or itraconazole prophylaxis in patients with neutropenia. N Engl J Med 356,
2007, 348-359.13.

12. Ullmann AJ, Lipton JH, Vesole DH, et al. Posaconazole or fluconazole For prophylaxis in severe graft-versus-host
disease. N Engl J Med 356, 2007, 335-347.

13. Vazquez JA. Role of posaconazole in the management of oropharyngeal and esophageal candidiasis. Ther Clin Risk
Manag 3, 2007, 533-542

14. Walsh TJ, Raad I, Patterson TF, et al. Treatment of invasive aspergillosis with posaconazole in patients who are
refractory to or intolerant of conventional therapy: an externally controlled trial. Clinical dis Infect 44, 2007, 2-12.

15. FDA. Posaconazole. FDADbriefingdocument. 2010. Availableat
www.fda.gov/cder/foi/nda/2006/022003s000_NoxafilTOC.htm (lastaccessed 2 November 2011).

16. Lipp HP. Clinical pharmacodynamics and pharmacokinetics of the Antifungal extended-spectrum triazole
posaconazole: an overview. Br J Clin Pharmacol 70, 2010, 471-480.

17. Gubbins PO, Krishna G, Sansone-Parsons A, et al. Pharmacokinetics And safety of oral posaconazole in neutropenic
stem cell transplant Recipients. Antimicrobial Agents Chemotherapy 50, 2006, 1993-1999.

18. Andes D, Pascual A, Marchetti O. Antifungal therapeutic drug monitoring: established and emerging indications.
Antimicrobial Agents Chemother 53, 2009, 24-34.

19. Alffenaar JW, Wessels AM, van Hateren K, Greijdanus B, Kosterink JG, Uges DR, et al. Method for therapeutic drug
monitoring of azole antifungal drugs in human serum using LC/MS/MS. J Chromatography B Analyt Technol Biomed
Life Sci. 878, 2010, 39-44.

20. Chhun S, Rey E, Tran A, Lortholary O, Pons G, Jullien V. Simultaneous ~ Quantification of  voriconazole and
posaconazole in human plasma by High-performance liquid chromatography with ultra-violet detection. J Chromatogr
B AnalytTechnol Biomed Life Sci 852, 2007, 223-228.

21. Cunliffe JM, Noren CF, Hayes RN, Clement RP, Shen JX. A highthroughput LC-MS/MS method for the quantitation of
posaconazoleln human plasma: implementing fused core silica liquid chromatography. J Pharm Biomed Anal 50, 2009,
46-52.

22. Muller C, Arndt M, Queckenberg C, Cornely OA, Theisohn M. HPLC analysis of the antifungal agent
posaconazole in patients with Haematological diseases. Mycoses 49 (1), 2006, 17-22.

23. Neubauer W, Konig A, Bolek R, et al. Determination of the antifungal Agent posaconazole in human serum by HPLC

with parallel columnswitching technique. J Chromatogr B AnalytTechnol Biomed Life Sci 877, 2009, 2493-2498.



24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42,
43.

Saravanan C, etal., / IJPRA / 13(2), 2023, 84-89. Page | 89

Rochat B, Pascual A, Pesse B, et al. Ultra-performance liquid chromatography mass spectrometry and sensitive
bioassay methods for Quantification of posaconazole plasma concentrations after oral dosing. Antimicrob Agents
Chemother 54, 2010, 5074-5081.

Patel, D. B. (2009). Journal of Global Pharma Technology Available Online at www.jgpt.co.in. System, June, 85-90.
Chawla G, Chaudhary KK. A review of HPLC technique covering its pharmaceutical, environmental, forensic,

clinical and other applications. Int ] Pharm Chem Anal. 2019; 6(2): 27-39.

Martin, M., & Guiochon, G. (2005). Effects of high pressure in liquid chromatography. Journal of
Chromatography A, 1090(1-2), 16—38. http://doi.org/10.1016/j.chroma.2005.06.005

Gurumurthy.Telugu Dr.P.Venkata Suresh, development and validation of rp-hplc method for the estimation of
posaconazole in api and tablet formulation. 2021

Cendejas-Bueno E, A. Forastiero, J. L. Rodriguez-Tudela, M. Cuenca-Estrella and A. Gomez-Lopez, HPLC/UV or
bioassay: two valid methods for posaconazoleQuantification in human serum samples. 2011.

Dominic Sto” rzinger, Stefanie Swoboda,Christoph Lichtenstern, Carsten Mu” ller,Markus A. Weigand and Torsten
Hoppe-Tichy, et al. Development and validation of a high-performance Liquid chromatography assay for
posaconazoleutilizing Solid-phase extraction. 2008.

Céssia V. Garcia Gislaine R. Costa and Andreas S. L, et al. Mendez, Stability-Indicating HPLC Method for
Posaconazole Bulk Assay Sci Pharm. 80(2), 2012, 317-327.

Peter H. Tang Determination of Posaconazole in Plasma/Serum by High-Performance Liquid Chromatography with
Fluorescence Detection Academic. 2017.

Kathirvel S, R. Raju, B. Seethadevi, A. Suneetha and J. Pavani, Stability Indicating RP-HPLC Method for the
Determination of Process Related Impurities in Posaconazole APl Received on 21.11.2014 Accepted on 29.11.2014 ©
Asian Pharma Press All Right Reserved Asian J. Pharm. Tech. 4(4), 2014, 167-178.

Kumar S. Spectroscopy of organic compounds. Cosmic rays. 2006; 10: 4.

Chatwal GR, Anand SK. Instrumental Methods of Chemical Analysis. Himalaya Publishing House. 2002

Andressa da S. Bitencourt, Sendy S. Oliveiral, Andreas S. L. Mendezl, Cassia V Garcia, et al. UV Spectrophotometric
method for determination of Posaconazole: comparison to HPLC Journal of Basic and Applied Pharmaceutical
Sciences Apl., 36(4), 2015, 491-495.

Sharma A, Shanker C, Tyagi L. K, Singh M, Rao V, et al. Herbal Medicine for Market Potential in India: An Overview.
Academic J. Plant Sci. 1(2), 2008, 26-36.

Kadam P. V, Yadav K. N, Shivatare R. S, Pande A. S, Patel A. N, Patil M. J, et al. Standardization of Gomutra Haritaki
Vati: An Ayurvedic Formulation. Int. J. Pharm. Bio. Sci. 3(3), 2012, 181-187.

Vandana Jain, Shubham Nikam. Development And Validation of High-Performance Thin Layer Chromatography
Method For The Estimation of Posaconazole In Formulation Asian journal of pharmaceutical and clinical research
16(4), 2023

Tanaka N, Kobayashi H, Nakanishi K, Minakuchi H and Ishizuka N, et al. Monolithic columns-a new type of
Chromatographic support for liquid chromatography. Anal. Chem. 73, 2001, 420-429.

Wu N, Dempsey J, Yehl PM, Dovletoglu A, Ellison A, et al. Wyvratt. Practical aspects of fast HPLC Separations for
pharmaceutical process development using monolithic columns. Journal of Analytical Chemistry. 523, 2004, 149-156.
Jerkovich AD, Mellors JS, Jorgenson JW. LCGC 21, 2003, 606-611.

Vadlamanu Durga Prasad, Vanga Ranga Reddy, Pasula Aparna, et al. Validated Gradient Stability Indicating UPLC
Method for the Determination of Related Substances of Posaconazole in Bulk Drug American Journal of Analytical
Chemistry, 2015, 6, 965-976

Cite this article:

Saravanan C, Surya D, Surya prakash C.T, Swetha S, Syed Sameer Basha G, Tamilarasi Y. Analytical Method
Development And Validation For The Estimation Of Posaconazole In Pharmaceutical Formulations — A Review.
International Journal of Pharmaceutical Research & Analysis, 13(2), 2023, 84-89.

@080

EYv HC KD
Attribution-Non Commercial-NoDerivatives 4.0 International



