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ABSTRACT :  

A trustworthy, correct method for measuring Abiraterone using RP-HPLC became mounted. The separation method was finished on a desk bound segment 

chromatographic machine beneath optimized situations. Abiraterone acetate, a progesterone derivative, suggests capacity in treating cancer sufferers with resistance 

to different treatment plans. This study explores several screening methods to assess Abiraterone, consisting of fluorescence Spectrophotometry, liquid 

chromatography-Mass Spectrometry, and excessive-overall performance liquid chromatography for quantifying Abiraterone acetate in pharmaceutical products, 

pills, and biological samples. The take a look at additionally covers a method to monitor the stability of Abiraterone acetate, that is precious for its production, high-

quality manage, and impurity detection in pharmaceutical formulations. it also includes the HPLC, HPTLC, UV, and LC MS. 

Keywords – RP-HPLC Abiraterone, Method Development, Clinical applications,  

Introduction :  

 Abiraterone, a derivative of steroidal progesterone, is utilized in treating hormone-refractory prostate cancer. Marketed under the brand name Zytiga, 

Abiraterone acetate was approved by the U.S. Food and Drug Administration (FDA) in April 2011 following an accelerated review process. Additionally, 

it has received approvals from various regulatory agencies, including the European Medicines Agency (EMA) on September 23, 2011, the United 

Kingdom’s Medicines and Healthcare products Regulatory Agency (MHRA) on September 5, 2011, and Australia's Therapeutic Goods Administration 

(TGA) on March 1, 2012. The active metabolite of Abiraterone functions as an irreversible inhibitor of the enzyme 17α-hydroxylase/lyase (CYP17), 

which is essential for androgen synthesis in the testes and adrenal glands. The progression of prostate cancer (PCa) is driven by activation of the androgen 

receptor, facilitated by potent androgens such as testosterone and dihydrotestosterone (DHT). Although androgen deprivation therapy (ADT), achieved 

through either medical or surgical castration, remains the standard treatment for advanced PCa, most patients eventually develop castration-resistant 

prostate cancer (CRPC), which accounts for the majority of PCa-related deaths. In the United States, approximately 180,000 new PCa diagnoses and 

26,000 related deaths were estimated for 2016, establishing PCa as the most commonly diagnosed cancer and the second leading cause of cancer-related 

mortality in men. Abiraterone acetate, as an irreversible inhibitor of CYP17, was specifically approved by the FDA in April 2011 for the management of 

CRPC. Its molecular structure is defined by the chemical formula C26H33NO2. 

Description :  

Abiraterone is a potent, irreversible, and selective inhibitor of the enzyme 17α-hydroxylase/C17, 20-lyase (CYP17), which plays a key role in androgen 

biosynthesis. . Abiraterone was first approved for use by both the U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA) 

in 2011—on April 7 and September 14, respectively. Structurally, Abiraterone is a 3β-sterol, characterized as androsta-5, 16-dien-3β-ol, with a 3-pyridyl 

group attached at the 17th position. Administered as its O-acetate form, it is used to treat metastatic castrate-resistant prostate cancer. Abiraterone acts as 

an Antineoplastic agent and inhibits steroid 17α-monooxygenase (EC 1.14.99.9). It is classified as a 3β-hydroxy-Delta (5)-steroid and is derived from an 

Androstane hydride, with additional pyridine group characteristics 

Mechanism of action :  

17α-hydroxylase/C17,20-lyase (CYP17) is an essential enzyme involved in androgen biosynthesis. It is mainly found in the testes, adrenal glands, and 

prostate tumors. CYP17 facilitates two important biochemical steps: first, it adds a hydroxyl group at the 17α position of pregnenolone and progesterone, 

forming their 17α-hydroxylated forms; then, it removes the C20,21 side chain to generate dehydroepiandrosterone (DHEA) and androstenedione. These 

molecules serve as precursors to testosterone, a hormone closely linked to the growth and progression of prostate cancer. In cases of androgen-dependent 

prostate cancer, therapies aimed at lowering androgen levels have shown effectiveness..  
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Clinical applications:  

a. Abiraterone is a man-made steroidal inhibitor commonly used to treat prostate cancer, particularly in cases of metastatic castration-resistant 

prostate cancer (mCRPC). 

b. Its mechanism of action involves blocking the androgen receptor (AR) signaling pathway, which is crucial for the proliferation and survival 

of prostate cancer cells. 

c. Abiraterone suppresses the activity of the CYP17A1 enzyme, thereby reducing the production of androgens like testosterone. This prevents 

the stimulation of the androgen receptor, ultimately slowing down cancer cell growth. 

d. Taken orally, Abiraterone is usually prescribed alongside prednisone to counter potential side effects from reduced testosterone, such as 

adrenal insufficiency. 

Analytical Methods:  

Various chromatographic techniques are employed to develop and validate Abiraterone in its pure form and dosage formulations using analytical 

approaches. Literature reviews indicate that several methods have been established for the quantitative analysis of Abiraterone, including UV 

spectroscopy, LC-UV, HPLC-UV, reverse-phase HPLC (RP-HPLC), and high-performance thin-layer chromatography (HPTLC). 

Instrumentation and chromatography conditions :  

Chromatographic separation was achieved using a Waters binary gradient HPLC system (Japan), equipped with an automated sample injector. Empower 

software was utilized for data collection and analysis. The separation was carried out on a Kromasil C18 column (250 mm × 4.6 mm, 4.0 µm) maintained 

at 40°C. The mobile phase consisted of acetonitrile (ACN) and a 10 mM ammonium acetate buffer, with the pH adjusted to 3.5 using acetic acid. Before 

use, the mobile phase was sonicated and filtered through a 0.45 µm nylon membrane filter (25 mm) to eliminate particulates. The flow rate was maintained 

at 0.6 mL/min, and 30 µL of each sample was injected. This method ensured efficient separation of the drug from its degradation products. 

 LC-MS:  

The analysis was conducted using an Acquity H-Class UPLC system coupled with a Xevo TQ-S Micro Tandem Mass Spectrometer (Waters, Wilford, 

MA, USA). This setup provides high-resolution separation and enhanced sensitivity, making it well-suited for accurate quantification and detailed analysis 

of complex pharmaceutical mixtures and other analytical samples 

 

Figure: Structure of Abiraterone  

Mixture Product:  

Name Ingredients Route 

Akeega Abiraterone acetate(500mg) +Niraparib (100mg) Oral 

Akeega Abiraterone acetate+Niraparib tosylayte monohydrate Oral 

Akeega Abiraterone acetate + Niraparib tosylayte  Oral 
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1) Summary Of LC/MS,UPLC of Abiraterone :  

 

Sr Method Mobile      

phase 

Column Flow 

rate 

ml 

min−1 

Wavelen

gth 

nm 

Linearity 

μg/mL 

LOD&LOQ Precision 

% 

Ref. 

1 UPLC–

MS/MS 

acetonitrile:w

ater:formic 

acid 

(90:10:0.1%, 

v/v/v) 

BEH™ C18 

column (50 × 

2.1 mm, i.d. 

1.7 μm, 

0.3  0.1–50  0.1 ng mL−1 13.29 22 

2 HPLC Acetonitrile 

and glycine 

buffer 

88.4mM (pH 

9.0) (60:40, 

v/v). 

C8 Xterra(®) 0.9  255 -373 1.75-50  3.5 - 7 23 

3 LC–UV– 

 

ESI-MS 

     30 -80 pg/μL, 0.20, 0.30 24 

4 spectrofluo

rimetric 

method 

    0.20 ~ 6.0  6.8 or 6.6 

ng/mL, 

 25 

5 HPLC acetonitrile–

water–10 mM 

potassium 

Dihydrogen 

phosphate 

(pH 3.0), 

55:5:40, v/v/v 

 1.00  255  93.4–3251   0.56–4.98 

and 3.03–

7.18, 

26 

6 LC–

MS/MS 

2% propan-2-

ol in 

Acetonitrile 

and 10 mM 

ammonium 

acetate 

Luna C5 5 

μm, 50 mm × 

2.1 mm 

  5 to 500 nM  <13.9 27 

7 LC-MS (10 mM 

ammonium 

acetate: 

acetonitrile, 

10:90 %v/v) 

Atlantis 

dC(18) 

0.70   0.20 to 201 

ng/mL 

 LOQ 0.20 

ng/mL 

2.39to10.4 

&4.84to9.53 

28 

8 Stability 

Indicating  

 RP-HPLC 

0.01N 

KH2PO4:Ace

tonitrile  

(60:40) 

C18 150mm x 

4.6 mm 

1.1  235 nm 25 to150 0.953μg/ml and 

2.888μg/ml 

0.2 35 
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2) Summary of Chromatographic methods of Abiraterone : 

Sr. 

No. 

Methods Mobile 

Phase 

Column Wavelengt

h 

nm 

Retentio

n time 

(Min) 

Recover

y 

Linearit

y 

 

LOD& 

LOQ 

Ref. 

1 RP-HPLC  0.01%KH2

PO4:Aceto

nitrile 

60:40 

Azilent C18 

 

235 

 

 _  _ 25-150 % 1.629 and 

4.937 μg/ml 

 

18 

2. RP-HPLC 

QbD  

Acetonitrile 
and 

phosphate 

buffer (10 

mM 

KH2PO4) 

(20:80 %v/

v) 

Princeton Merck-

Hibar Purospher 

STAR 

- - 98% and 

102%. 

- -  

 19 

3. RP-HPLC  methanol: 

Acetonitrile 

in the ratio 

50:50 V/V 

eclipse XDB C18 

col 

255 nm 7.453 - - -  20 

4 Stability 

Indicating 

RP-HPLC  

ammonium 

acetate 

buffer 

10 mM, pH 

adjusted to 
3.5 with 

acetic acid 

10:90 % v/v 

as eluent 

Kromasil C18 - - 99.52 to 

100.13 %

. 

 

5–30 

μg/ml 

-  14 

6 RP-LC  Acetonitrile

–water 50 
to 70% 

(v/v). 

X-Terra RP-18 255 

nm 

- - - -  21 

7.  

 RP-

HPLC  

buffer and 

Acetonitrile 

(50: 50 v/v) 

flow rate - 

1.0 ml/ min 

 

250 mm × 4.6 mm, 

5m 

235nm 

 

4.372 

 

- - -  

 17 

3) Summary of UV Spectroscopic method of Abiraterone: 

Sr. Methods Solvent Wavelengt

h 

Correlatio

n 

Coefficient  

Linearity Accuracy LOD& 

LOQ 

Recovery Ref. 

1. UV Methanol 254nm 0.9991 10-

60µg/ml 

100.03% 0.006µg/ml 

and 

0.018µg/ml 

99.88%. 33 

2 Spectrosc

opic. (A)   

Methanol 248 nm 0.9991  1-100 

µg/m 

  99.70 34 
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  (B)   240 nm 0.9998 5-100 

µg/mL 

  99.52  

 

Conclusion –  

This review highlighted key analytical and bioanalytical techniques—including UV spectroscopy, HPTLC, HPLC, LC-MS/MS, and UPLC—used for 

the determination of Abiraterone. It provided an overview of recent developments in analytical method validation and the application of bioanalytical 

approaches for analyzing biological samples in pharmacokinetic studies in both animals and humans. Most of the current research emphasizes method 

development and stability testing of Abiraterone. Among these, the HPLC-UV method continues to be a valuable analytical tool due to its cost-

effectiveness and reliability in bioanalytical applications. The insights presented here offer a strong foundation for future research in formulation, method 

development, and bioanalytical evaluation of Abiraterone. 
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