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ABSTRACT 

A simple, precise, rapid and accurate reverse phase HPLC method developed for the estimation of colchicine in gelatin nanoparticles formulation. A 
new validation and quantity evaluation method has been established by a defined high performance liquid chromatography by using buffer (pH 5.2) 
and methanol (62:38%v/v) as a mobile phase pumped through Zorbax RX C8 (250 mm x 4.6mm, 5µm). The flow rate was 1.0 ml/min and effluents 
were monitored at 254 nm. The retention time was 8.7 min and injection volume set at 20µl. The column temp was kept at 30°c. The linear 
regression analysis data for calibration curve showed a good relationship with correlation coefficient of 0.9999. The concentration range was 1.2 – 
7.2 µg/ml. The limit of detection and limit of quantification were 0.085 µg/ml and 0.38 µg/ml respectively. The percentage recovery of colchicine 
was found to be 99.6%. The method is precise for relative standard deviation of 1.23%. The developed method has been validated for accuracy, 
precision, limit of detection, limit of quantification and linearity as per ICH guidelines. This selective method is found to be accurate, precise, 
repeatability and effectively used for the colchicine in nanoparticles formulation with better chromatographic conditions. 
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INTRODUCTION 

The molecular formula of colchicine C22H25NO6 with IUPAC name N-
[(7S)-1, 2, 3, 10-tetramethoxy-9-oxo 5, 6, 7, 9-
tetrahydrobenzo[a]heptalen-7-yl] acetamide and molecular weight 
is 399.44 gm/mol. Structure of colchicine is shown in Fig. 1. 
Therapeutic indications are acute gouty arthritis, familial 
mediterranen fever (FMF) and amyloidosis [1]. Colchicine (COLC) is 
a naturally occurring alkaloid and it is used in human and veterinary 
medicine. It has been used as an antimitotic agent in cancer research 
and involving in cell cultures [2]. COLC is used for alleviation of 
inflammatory process and also for reducing pain and gouts [3-5]. 
Colchicine has two important biological characteristics:(a) a highly 
specific association with microtubule proteins [6], and (b) 
remarkable effect on several basic cell functions including mitosis 
[7], secretion [8], cell morphology [9], motility [10], micro tubule 
assembly [11-12], and mitogenic activation [13]. Colchicine can be 
assayed by HPLC [14-16], or radioimmunoassay [17-18]. The 
tubulin-colchicine complex can be detected by a fluorometric assay 
[19]. The aim of the study was to develop a simple, precise and 
accurate RP-HPLC method for the estimation of colchicine in 
colchicine loaded gelatin nanoparticles [20-21].  

 

Fig. 1: Structure of colchicine 

MATERIALS AND METHODS 

Reagents and chemicals 

Colchicine with 99.8% purity was obtained as a gift sample from 
Cadila Healthcare Limited. Colchicine loaded pegylated gelatin 
nanoparticles were prepared by ethanol precipitation method. 
Potassium dihydrogen phosphate Methanol, o-phosphoric acid, 
acetic acid (Merck chemicals) and PVDF filters were used for study. 

Apparatus and chromatographic conditions 

HPLC method development and validation was done on a Shimadzu 
(Columbia, MD) RP-HPLC instrument (LC-10AT VP) equipped with a 
SPD-10 AVP UV detector, injector with 20 µL loop and Class- VP 
software was used. Stationary Phase was Zorbax RX (Agilend 
technologies) C8 column (250mm × 4.6 mm ID, 5 µm particle size) 
and the mobile phase was buffer: methanol (62: 38%v/v; pH 
adjusted to 5.2 ± 0.05 with phosphoric acid). The buffer solution 
contains 0.05 M potassium dihydrogen phosphate. The mobile phase 
was filtered through nylon 0.45 µm membrane filters (Millipore Pvt., 
Ltd, and Bangalore, India). Flow rate was 1.0 ml/min and injection 
volume was 20 µL. All weighing were done on analytical balance 
(Metlor Toledo, United states). 

Preparation of mobile phase 

The mobile phase was prepared by mixing 620.0 mL buffer and 320 
mL methanol; pH was adjusted to 5.2 with phosphoric acid. The 
mobile phase was degassed for 15 minutes and filtered through 0.45 
µm membrane filter before use. 

Preparation of diluent 

The diluent was prepared by mixing 40 ml water and 60 ml 
methanol 

Preparation of Standard Solutions 

Accurately weighed quantity of colchicine standard (30.0 mg) was 
transferred to a 250 ml volumetric flask and 150 ml methanol was 
added into it. The resultant solution was sonicated to dissolve. The 
final volume was made upto the mark with water to obtain a 
standard stock solution (0.12 mg/ml). An aliquot (5.0 ml) was 
diluted to 100.0 ml with diluent to obtain a working standard 
solution of colchicine (6 µg/ml). All the glassware was used of amber 
colored.  

Preparation of Sample Solutions 

Lyophilized power of PEGylated colchicine nanoparticles was taken 
(46.3 mg lyophilized powder contains 2 mg colchicine). The 
accurately weighed powder equivalent to 30 mg colchicine was 
transferred to 250 ml volumetric flask and 100 ml water was added. 
The mixture was kept for 30 min to swell the polymer with 
intermittent shaking. The above solution was treated with 2 ml of 
acetic acid and kept for 3 hrs to break the gelatin nanoparticles. The 
solution was sonicated for 10 min. The flask was allowed to stand at 
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room temperature for 15 min, and the volume was diluted to the 
mark with methanol. An aliquot (5.0 ml) was diluted to 100 ml with 
diluent to obtain a sample solution of colchicine (6 µg/ml). The 
solution was filtered through 0.45µm membrane filter. All the 
glassware was used of amber colored.  

RESULTS AND DISCUSSION  

HPLC method 

Chromatographic conditions were optimized to get best resolution 
and peak shape. The mobile phase was selected based on peak 

parameters; (theoretical plates, symmetry, tailing factor, capacity 
factor) cost and ease of preparation. A symmetrical peak with good 
separation (retention time 8.7) was obtained with C8 column and 
mobile phase containing buffer: methanol (62:38, v/v; pH adjusted 
to 5.2 ± 0.02 with phosphoric acid). The buffer solution contains 
0.05M of potassium dihydrogen phosphate. The flow rate was kept 
1.0 ml/min and the column temperature was kept 30°c. 
Chromatograms of standards and sample are given in Fig. 2 and Fig. 
3 respectively. The optimum wavelength for detection and 
quantification was 254 nm, at which good detector response was 
obtained with symmetrical peak.  

 

 

Fig. 2: chromatogram of colchicine standard (6 µg/ml) 

 

Fig. 3: Chromatogram of colchicine formulation (6 µg/ml) 

 

Method validation 

The method was validated according to International Conference on 
Harmonization guidelines for validation of analytical procedures 
[22].  

Linearity and Range 

The calibration curve was plotted over the concentration range of 
20%-120% of sample concentration. Aliquots from (1.0, 2.0.4.0, 5.0, 

6.0 ml) standard solution were transferred into a series of 100 ml 
volumetric flasks and diluted to the mark with diluent. Each of this 
drug solution (20 µL) was injected three times under the operating 
chromatographic conditions as described above. Calibration curve 
was constructed by plotting peak areas versus concentrations of 
colchicine shown in Fig 4. The plot of the peak area of each sample 
against concentration of colchicine was found to be linear in the 
range of 1.2-7.2 μg/ml with correlation coefficient of 0.9999. Linear 
regression least square fit data obtained from the measurement are 
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given in Table 1. The respective linear regression equation being Y= 
74927 x + 10100, as shown in Fig 4.  

 

Fig. 4: Calibration curve of colchicine 
 

Table 1: Calibration data of colchicine by RP-HPLC method 

Conc (µg/ml) Area 
2 157119 
4 312332 
6 460126 
8 612359 
10 756371 

Limit of detection and limit of quantification 

Limit of detection (LOD) and limit of quantification (LOQ) were 
found to be 0.085 μg/ml and 0.38 μg/ml respectively. The signal to 
noise ratio is 3 for LOD and 10 for LOQ. 

Accuracy  

Accuracy study was performed by recovery study of colchicine. 
Known amount of standard was added to the placebo sample and 
subjected to the proposed HPLC analysis. Results of recovery study 
are shown in Table 2. The study was performed at triplicate levels. 

Table 2: Results of recovery study 

Level Amount 
taken 
(Placebo) 

Amount 
taken 
(Colchicine) 

Amount 
found 
(Colchicine) 

% 
Recovery 

% 
RSD 

50% 138.9 3 3.05 101.67 0.23 
100% 138.9 6 6.04 100.67 0.17 
150% 138.9 9 8.99 99.89 0.51 
 

Precision 

The repeatability was checked by repeatedly injecting solutions of 
colchicine (6.0 µg/ml). The RSD value for colchicine was obtained 
1.1% which indicates method is repeatable. The intraday and 
interday precisions of the proposed methods were determined by 
measuring the responses 6 times on the same day and on different 
days using different make system with different analyst. The % RSD 
for intra- and inter-day variation is given in Table 3. 

 

Table 3: Results of Intra-day and Inter-day precision 

Sample # Intra-day precision  
Analyst 1 
Shimadzhu make HPLC system 

Inter-day precision  
Analyst 2 
Agilend technologies 

% Assay  % RSD % Assay  % RSD 
Set 1 99.1  

1.1% 
101.9  

1.23% 
 

Set 2 99.6 100.8 
Set 3 98.2 99.1 
Set 4 98.9 100.2 
Set 5 100.6 101.5 
Set 6 101.1 98.9 
 

System suitability 

System-suitability tests are an integral part of method development. 
System suitability tests are used to ensure satisfactory performance 
of the chromatographic system. Numbers of theoretical plates (N), 
retention time (RT) and tailing factor (T) were evaluated for six 
replicate injections of the drug at a concentration of 6 µg/ml. The 
results are given in Table 4. 

Table 4: System suitability test parameters 

S. No. Retention time 
(min) 

Tailing 
factor 

Theoretical 
plates 

1 8.767 1.35 5877.2 
2 8.765 1.34 5870.1 
3 8.767 1.35 5869.9 
4 8.766 1.35 5876.4 
5 8.762 1.34 5874.3 
6 8.766 1.35 5865.7 
Mean  8.7655 1.35 5872.3 
SD 0.0019 0.0052 4.45 
% 
RSD 

0.021% 0.38% 0.076% 

 

Robustness 

The robustness of proposed method was evaluated by ± 10% change in 
organic phase ratio, ±10% change in flow rate, ± 0.5 unit change in pH of 
buffer solution of mobile phase, ±5 °c change in temperature. During this 
study it was observed that there was no significant change in retention 
time, asymmetry and theoretical plates of the peak. The interference of 

excipients was studied by comparing the chromatogram of formulation 
and standard. The same shape and retention times of peaks showed that 
there was no interference from excipients.  

CONCLUSION 

The developed RP-HPLC method was simple, sensitive, precise and 
accurate hence can be used in routine for the determination of 
Colchicine in bulk and nanoparticles formulation. The interference of 
excipients was studied by comparing the chromatography of 
standards and formulations. The same shape and retention times of 
peaks showed that there was no interference from excipients. 

REFERENCES 

1. Hardman JG, Gilman AG, Limbird LE (Eds.) Sounders co. New 
York, 1999.  

2. Farce A, Loge C, Gallet S, Lebegue N, Carato P, Chavatte P et al., 
Docking study of ligands into the colchicine binding site of 
tubulin. Journal of Enzyme Inhibition and Medicinal Chemistry. 
2004; 19:541-547. 

3. Borstad GC, Bryant LR, Abel MP, Scroggie DA, Harris MD, 
Alloway JA, Colchicine for prophylaxis of acute flares when 
initiating allopurinol for chronic gouty arthritis. Journal of 
Rheumatology, 2004; 31:2429-2432. 

4. Calabrese L, Fleischer AB, Thalidomide: Current and potential 
clinical applications. American Journal of Medicine, 2000; 
108:487-495. 

5. Ehrenpreis ED, Kane SV, Cohen LB, Cohen RD, Hanauer SB, 
Thalidomide therapy for patients with refractory Crohn’s 
disease: an open-label trial. Gastroenterology, 1999; 117:1271-
1277. 



Chandrethiya et al. 
Int J Pharm Pharm Sci, Vol 5, Suppl 1, 228-231 

231 
 

6. Hamuryudan V, Mat C, Saip S, Thalidomide in the treatment of 
the mucocutaneous lesions of Behcet syndrome: A randomized, 
double-blind, placebo-controlled trial. Anna of Internal 
Medicine. 1998; 128: 443-450. 

7. Dinarello CA, Sheldon MW, Goldfinger SE, Dale DC, Alling DW, 
Colchicine therapy for familial Mediterranean fever, A double-blind 
trial. The New England Journal of Medicines. 1974; 291: 934-937. 

8. Wilson L and Fluedron M, Biochemical events of mitosis. I. 
Synthesis and properties of colchicine labeled with tritium in 
its acetyl moiety. Biochemistry. 1966; 5: 2463-2471.  

9. Wolff J, Williams JA, The role of microtubules and 
microfilaments in thyroid secretion. Recent Progress in 
Hormone Research. 1973; 29: 229-285. 

10. Tilney L, Reinert GJ, Ursprung H, In origin and community of 
cell organelles, Springer Verlag, New York, PP 222-260. 

11. Vasiliev JM, Gelfand IM, Domnina LV, Ivanova OY, Komm SG, 
Olshevskaja LV, Effect of colcemid on the locomotory behavior 
of fibroblasts. Journal of Embryology and Experimental 
Morphology. 1970; 24: 625-640. 

12. Borisy GG, Olmsted JB, Marcum JM, Allen C, Microtubule 
assembly in vitro. Federation proceedings. 1974; 33:167-174. 

13. Gaskin F, Cantor CR, Shelanski ML, Biochemical studies on the 
vitro assembly and disassembly of microtubules. Annals of the 
New York Academy Sciences. 1975; 253:133-146. 

14. Medrano E, Piras R, Murdoh J, Effect of colchicine, vinblastine 
and cytochalasin B on human lymphocyte transformation by 
phytohaemagglutinin. Experimental Cell Research. 1974; 86: 
295-304. 

15. Davis PJ and Klein AE, High-performance liquid 
chromatographic separation of colchicine and its phenolic and 
N-desacetylated derivatives. Journal of Chromatography. 1980; 
188: 280-284. 

16. Pascal K, Carole L, Antonie T, Patrice M, “Cochicine 
poisioning” Report of fatal case and presentation of an HPLC 
for body fluid and analyses. Journal of analytical toxicology. 
1997; 21: 70-72.  

17. Nirmala K and Ramesh R, A novel method development for 
validation and detection of colchicine drug by RP-HPLC. Rasayn 
Journal of Chemistry. 2012; 5: 106-111. 

18. Scherrmann JM, Boudet L, Pontikis R, Nguyen HN, Fournier E, A 
sensitive radioimmunoassay for colchicine. Journal of 
Pharmacy and Pharmacology. 1980; 32: 800-802. 

19. Arai T and Okuyama T, Fluorometric assay of tubulin-colchicine 
complex. Analytical Biochemistry. 1975; 69:443-450. 

20. Patel BN, Suhagia BN, Patel CN, RP-HPLC method development 
and validation for estimation of darunavir ethanolate in tablet 
dosage form. International Journal of Pharmacy and 
Pharmaceutical Sciences. 2012; 4: 270-273. 

21. Mohideen S, Balasubramaniyam MP, Navaneetha S, Narasimha 
CH, Delhi raju N, Development and validation of HPLC method 
for quantitative estimation of ursolic acid in leaves extract of 
Memecylon umbellatum.  

22. ICH Steering Committee: International Conference on 
Harmonization (ICH) of technical requirements for registration 
of pharmaceutical for human use. Validation of Analytical 
Procedure-Methodology, Geneva, 2006.  

 


