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ABSTRACT

Objectives: For the simultaneous estimation of deferiprone in pharmaceutical formulations, a high-performance liquid chromatographic technique 
that is straightforward, reproducible, and effective was developed.

Methods: The Advanced Technologies Ltd HPLC system with a UV-2075 UV-Vis detector, P-2080 HPLC pump, and a Hypersil C18 column 
(250 × 4.6 mm) was used to perform the chromatographic separation. ACN and water make up the mobile phase (55:45 v/v). The solvent system was 
flowing at a rate of 1.0 mL/min. 4.7 g of sodium dihydrogen orthophosphate and 1 mL of triethyl amine were used as the buffer, and orthophosphoric acid 
was used to bring the pH of the solution to 4.0 ± 0.05. The sample volume was 20 μL, as well as the temperature range, was kept at room temperature.

Results: The method was approved for the rapid screening and confirmed in conformance with ICH guidelines. For the purpose of determining the 
presence of deferiprone in active ingredients, an RP-HPLC analysis model with Uv spectrophotometer has been developed. The drug determination 
retention time (4.960 min), which is crucial for routine analysis. The method’s high sensitivity was indicated by the low identification and qualifying 
limits.

Conclusion: The developed method for simultaneously determining Deferiprone in pharmaceutical formulations was found to be more accurate, 
precise, and selective.
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INTRODUCTION

Pharmaceutical impurities are unwanted chemicals that persist with 
active pharmaceutical ingredients (APIs), develop during formulation, 
or appear after the formulation and API have aged. Even trace amounts 
of these unwanted synthetic substances can affect a pharmaceutical’s 
effectiveness and safety [1]. The chemical name for deferiprone is 
3-hydroxy-1,2-dimethylpyridin-4(1H)-one (Fig.  1). An iron chelator 
called deferiprone capable of binding to ferric ions (iron II) and 
forms a stable 3:1 (deferiprone: iron) complex that is then excreted in 
the urine [2]. Deferiprone has a lower affinity for other metals like zinc, 
copper, and aluminium due to its higher selective for iron [3-5].

Reference material and a general survey show that similar work is 
constantly being done in so many academic organizations to develop 
analysis tools for new medicines and their combinations that are 
introduced to the market [6]. Plans for the current work follow a similar 
pattern. The goal of the study is to develop sensitive and precise methods 
for calculating iron chelator drug dosages in pharmaceutical formulations.

METHODS

Reagents and chemicals
Deferiprone drug sample was procured from Emcure Pharmaceutical 
Industry in Bhosari, Pune. The following ingredients were purchased 
from Merck, Hyderabad: acetonitrile (HPLC Grade), water (HPLC 
Grade), acetic acid (AR Grade), sulfuric acid (AR Grade), sodium oxide 
(AR Grade), methanol (HPLC Grade), and sodium dihydrogen phosphate 
(AR Grade).

Selection of mobile phase
Based on the HPLC separation parameter, a different mobile phase 
proportion was chosen. A  mobile phase containing acetonitrile: 
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Fig. 1: Chemical structure of Deferiprone

Fig. 2: HPLC chromatogram of DFP in mobile phase – ACN: Water 
(55:45V/V)
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Shimadzu UV-Visible spectrophotometer in the 200–400 nm range. The 
chosen detection wavelength is 280.0 nm [10].

Instrumentation and analytical conditions
Used was an HPLC system from JASCO (Made in Japan) with 
a manual injector of a 20-µL loop, a UV-Visible detector, and a 
Hypersil C18 column (250 × 4.6  mm). Both an ultra sonicator and 
a Shimadzu (BL-220H) electronic balance were employed. The 
procedures were carried out utilizing a gradient reverse phase method. 
Acetonitrile and water were the components of the mobile phase, 
which had a rate of flow of 1  mL/min. Before use, the mobile phase 
was degassed and filtered through a 0.45  m nylon membrane filter. 
The measurement was made at a wavelength of 280.0 nm. The overall 
duration time was 10 min and the sample volume was 20 µL [11-14].

Preparation of DFP standard stock solutions
Transfer 100 mg of standard DFP to a volumetric flask after precisely 
weighing it. DFP was dissolved in 50 mL of acetonitrile: water (55:45, 
v/v) mobile phase using sonication for 15  min and the volume was 
then increased with mobile phase to the required amount. A  final 
concentration of 100 μg/mL of the standard stock solution was 
prepared by diluting the stock solutions further. This stock solution was 
filtered using membrane filter paper with a 0.4 mesh size [15].

Preparation of sample solution
Powder 20 tablets after weighing them. Accurately weighing a quantity 
of powder equal to 100  mg, it was then transferred to a volumetric 
flask of 100 mL, dissolved in 50 mL of solvent system, and sonicated for 
15 min. Further dilutions were made using solvent system as a diluent 
to make up to the mark [16-19].

Method validation
In accordance with ICH guideline Q2, the following parameters were 
validated for the methods (R1) [20].

Linearity
For DFP, the linear relationship in pure solutions was tested over 
concentration ranges of approximately 10–50  g/mL. Regression 
analysis was used to derive the regression line pertaining standard 
drug concentrations, this same calibration curves have been linear 
in the studied range, and the regression analysis equations were 
obtained: y=165.2×(−74.30), R2=0.9991 [21].

Accuracy
Recovery studies were conducted by adding reference drug solution to 
pre-analyzed stock solution at three distinct levels 80%, 100%, and 120% 
to evaluate the method’s accuracy. Recovery studies determined the 
method’s accuracy. The reference standards for the drugs were added to 
the formulation (pre-analyzed sample) at levels of 80%, 100%, and 120%. 
Three recovery studies were conducted and the percentage of recovery 
and the percentage of mean recovery for drugs were computed [22].

Precision
Without altering the proposed chromatographic method’s 
parameter, the instrument’s accuracy was tested through repeated 

Table 4: DFP linear regression data

S. No. Parameters DFP
1 Detection of wavelength (nm) 280.0
2 Linear range (µg/mL) 10‑50
3 Correlation coefficient (R2) 0.999
4 Linear regression equation (y=mx+c) y=16507×(+74.03)
5 LOD (µg/mL) 24.340
6 LOQ (µg/mL) 73.750

Table 1: System suitability data

Parameter Experimental value Standard limits
Retention time (RT) 4.960 ‑
Tailing factor (T) 1.641 T=2
No of theoretical plate (N) 4207 N>2000
Asymmetric factor (As) 0.88 As=2
Capacity factor 0.092 2–10

Table 3: Summary of calibration data for DFP

Concentration (µg/mL) Peak area
10 1656229
20 3312459
30 4868688
40 6624918
50 8281147

Table 5: Accuracy study of DFP

Recovery Level Amount taken (mg/mL) Area Average area Amount recovered (mg/ml) % Recovery Average % recovery 
80% 80 3404.393 3256.777 73.60 98.14

80 3069.834
80 3296.104

100% 100 3838.430 3483.758 99.98 98.98 98.40
100 3285.170
100 3327.673

120% 120 4838.317 4760.862 122.63 98.10
120 4781.051
120 4663.219

n*=3

water (55:45 v/v) was chosen from among the various mobile phases 
tested [7-9].

Determination of detection wavelength
The chosen mobile phase, acetonitrile:  water (55:45  v/v), was used 
to dissolve 100  mg of DFP in 100  mL to create the standard stock 
solution of DFP. The standard stock solution aliquot was appropriately 
diluted to achieve a concentration of 100 µg/mL using the same mobile 
phase. Using mobile phase as a blank, the λmax was determined using a 

Table 2: Result and statistical data for tablet analysis

Parameters Standard area sample area
Injection‑1 3323.906 3315.154
Injection ‑2 3320.770 2958.636
Injection‑ 3 3293.679 3099.476
Injection‑ 4 3274.548 3304.544
Injection ‑5 3193.687 3067.165
Average area 3281.318 3148.901
Tablet average weight 0.30132g
Standard weight 0.010 g
Sample weight 0.0120 g
Label amount 0.500 g
Assay (% purity) 99.65
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Detection limit (LOD) and limit of quantification (LOQ)
LOD and LOQ estimates were used to determine the measurement 
sensitivity of Deferiprone (LOQ) [21].

Robustness and ruggedness
By adjusting the experimental conditions (flow rate, wavelength, and 
mobile phase), the robustness of a HPLC method is investigated. By 
switching analysts, the robustness of a HPLC method is investigated [22].

RESULTS AND DISCUSSION

System suitability
By altering the mobile phase’s composition, the HPLC procedure 
was made more effective. After testing a number of mobile phases, 
the one that contained acetonitrile, water, and mL in a proportion 
of 55:45 (v/v) has been chosen. The drug concentration of 
100  µg/mL of DFP was used for optimization of chromatographic 
conditions. Good resolution of 4.960  min at 280.0  nm with retention 
time 4.960  min for DFP, respectively, was achieved with C18 column. 
The chromatogram was given in Fig. 2. Chromatographic analysis time 
was found to be < 10 min. Analysis of DFP was used to determine the 
system suitability parameters, including retention time (RT), number of 
theoretical plates (N), tailing factor (T), and resolution (RS), and it was 
discovered that all of the parameters were within the acceptable range, 
making the method acceptable and suitable for routine analysis. The 
results are given in Table 1.

Analysis of DFP in marketed formulation
Label claim – Deferiprone –500 mg as shown in Fig. 3.

Method validation
The method was tested in terms of repeatability, accurateness, 
precision, LOQ, LOD, ruggedness, and robustness in accordance with 
ICH guidelines [Q2B]. The retention time and peak area of both drugs 
remain unchanged, proving the specificity of the method. The data are 
given in Table 2.. Under a UV detector, the method’s linearity was seen 
for DFP concentrations of 10, 20, 30, 40, and 50 µg/mL, respectively 
(Table  4). In the chosen range at the chosen wavelength (280.0  nm), 
the linearity of the signal intensity was observed with a regression 
coefficient (r2) >0.9998 for drugs as shown in Fig. 4. The calibration 
curve of peak area versus concentration give the regression equation 
y=165077×(−74.30) for DFP, respectively. The data are given in Table 3.

Using the standard addition method to calculate the mean recovery from 
the sample, the accuracy of the method was verified. Results showed a 
DFP with a %RSD of <2% at 98.40%. Table 5 displays these outcomes. 
To LOD for DFP 24.340, the suggested method was discovered to be 
sensitive. For DFP, the LOQ was discovered to be 73.750. Because it is 
unaffected by slight changes in operating conditions, the method was 
robust. To test this method’s robustness and ruggedness by varying 
the flow and wavelength. The fact that the method’s chromatographic 
response and retention time show no discernible effects shows how 
reliable and tough the method was. The results are given in Table 7.

Table 7: Robustness and ruggedness of DFP by RP‑HPLC method

Parameter Retention 
time

Peak area S.D % R.S.D

Wavelength in nm
278 4.973 318760 ±0.4967 0.5759
280 4.950 326476
282 4.233 317612

Mobile phase flow 
rate (mL/min)

0.7 4.080 320950 ±0.9118 1.1847
1.1 4.950 331804
1.2 4.233 326377

Table 6: Precision study of DFP

S. No. Inter‑day precision area Intra‑day precision area
1 3059.296 3059.296
2 3091.557 3068.996
3 3314.064 3432.659
4 3293.679 3697.550
5 3067.164 3249.340
6 3315.152 3093.479
Avg 3190.152 3266.886
S.D 23.204 22.410
%RSD 0.71 0.69

scanning and measurements of the absorption of solutions (n=6) for 
Deferiprone [20].

Intermediate precision
By examining the corresponding responses 3 times on the same day and 3 times 
on 3 different days over the course of 1 week for three different concentrations 
of standard solutions of Deferiprone, the intraday and interday precision of the 
suggested protocol was assessed. The relative standard deviation (% RSD) was 
used to express the outcome The data are given in Table 6 [22].

Fig. 4: Calibration curve of DFP by HPLC method

Fig. 3: HPLC chromatogram tablet (DFP 500 mg)
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CONCLUSION

The proposed research project is based on the analysis of Deferiprone 
using the UV method and RP-HPLC method in tablet dosage form and 
bulk. The method was approved for the rapid screening and confirmed 
in conformance with ICH guidelines. For the purpose of determining 
the presence of deferiprone in active ingredients, an RP-HPLC analysis 
model with Uv spectrophotometer has been developed. The drug 
determination retention time (4.960 min) is crucial for routine analysis. 
The method’s high sensitivity was indicated by the low identification 
and qualifying limits.
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