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Ultra High performance liquid chromatography is a simple, sensitive and accurate gradient Reverse Phase Chromatography. It is a highly sophisticated

instrument and was developed for the determination of Dipyridamole in pharmaceutical dosage form. The effective separation was achieved on

phenomenex-C18; 4x250 mm, Spm. The mixture of buffer and methanol which used as a mobile phase was taken in the ratio of 90:10 v/v. The buffer

was prepared as 0.75 g of potassium dihydrogen orthophosphate in 500 ml of HPLC deionised water and the pH 7.2 buffer was adjusted with 2.5% of

potassium hydroxide solution. The flow rate of the mobile phase was 1 ml/min and total elution time was 5 min. The UV detection wavelength was

carried out at 291 nm and experiments were conducted at 40°C. The developed method was validated in terms of system linearity, precision, accuracy,

repeatability, selectivity, and robustness, limit of detection and limit of quantification as per ICH guidelines. The results collectively demonstrated that

the proposed method is selective.
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Introduction

Dipyridamole is a yellow crystalline odorless powder having a bitter taste.
It is a platelet and phosphodiesterase inhibitor that blocks uptake and
metabolism of adenosine by erythrocytes and vascular endothelial cells.
When this drug is given chronically it causes blood vessel dilation at higher
doses in a short span of time [1]. It is soluble in dilute acids and methanol,
chloroform and practically insoluble in water 7.2 phosphate buffer, and
slightly soluble in dilute acids having pH 3.3 or below. Dipyridamole
likely inhibits the both adenosine deaminase and phosphodiesterase,
preventing the degradation of cAMP, an inhibitor of platelet function.
Secondly it inhibits the uptake of adenosine in platelets, endothelial cells
and erythrocytes which increases the concentration of adenosine at the
platelet vascular interface [2]. Dipyridamole, a non-nitrate coronary
vasodilator that also inhibits platelet aggregation, is combined with other
anticoagulant drugs, such as warfarin to prevent thrombosis in patients with
valvular or vascular disorders. Dipyridamole is also used in myocardial
perfusion imaging, as an anti platelet agent, and in combination with
aspirin for stroke prophylaxis [3]. Each Dipyridamole tablet USP, for oral
administration contains 25 mg, 50 mg and 75 mg of dipyridamole. It contains
the inactive ingredients like colloidal silicon dioxide, lactose anhydrous,

Chitosan, Carbopal, Microcrystalline cellulose, Polyethylene glycol,
Titanium dioxide, Stearic acid, and Sodium starch glycolate [4] (Figure 1).

Figure 1: Structure of Dipyridamole




Liquid chromatography methods have been reported for the determination of
Dipyridamole in pharmaceutical preparation and few methods were reported
for the degradation products. The developed LC method was validated
with respect to selectivity, LOQ, LOD, Linearity, Precision and Accuracy
and Robustness. Forced degradation studies were performed on the placebo
and drug products to show the stability indicating the nature of the method.
The present work describes a simple, gradient RP-HPLC method for the
determination of Dipyridamole as per ICH guidelines [5-7].

Experimental Materials and Reagents
Instrumentation and Software

A high performance liquid chromatography (HPLC) system manufactured
by shimadzu - Japan which consists of PDA detector, quaternary solvent
manager, sample manager column heating compartment was used for the
assay of the dipyridamole. The HPLC instrument was controlled by empower
software. LC solutions the phenomenon C18;4.6x250mm C18 column with
a particle size of Spm was used as a stationary phase for chromatographic
separation. Sartorius semi micro analytical balance was used for buffer
adjustment and ultra sonication was used to dissolve the standard and
samples [8].

Chromatographic Conditions

Mobile phase: Mix 90% Methanol and 10% 7.2 phosphate buffer in the ratio
0f 90:10 (v/v).

Absorption maxima: 291 nm

Injection Volume: 10 to 60ul

Column: C18;4.6x250 mm C18 column with a particle size of 5um was used
as a stationary phase for chromatographic separation.

Flow rate: 1 ml/min

All the chemicals and reagents were of analytical reagent grade and distilled
water as well as de-ionized HPLC grade water were utilised. Potassium
di-hydrogen phosphate, methanol, orthophosphoric acid and potassium
hydroxide solution were employed [9].

Methodology
Buffer Preparation

Dissolve 0.75g of Potassium dihydrogen phosphate in 500ml of HPLC grade
water and adjust the pH to 7.2 with 5%potassium hydroxide solution filter
through 0.45p nylon 66 membrane filters and degas in ultra sonicater for 10

minutes.

Mobile Phase

Mix 90% Methanol and 10% 7.2 pH phosphate buffer in the ratio of 90:10

(v/v) respectively.
Preparation of Standard Solutions

Accurately weigh and transfer 10mg of Dipyridamole into 100 ml of
volumetric flask and add about 90ml of methanol and 10ml of phosphate
buffer and allow dissolving the drug completely by ultra sonication for
15minutes 1000pg/ml (STOCK 1).

Preparation of Sample Solutions

From STOCKI1 solution measure accurately 1ml of solution and add 9ml of
mobile phase and allow to dissolve completely by ultrasonicater for 15 min
100pg/ml (STOCK 2).

Preparation of Dilutions

From the STOCK 2 solution take 10pg/ml with micropipette and add 990pug/
ml mobile phase simultaneously. Simultaneously prepare 20ug/ml, 30pg/ml,
40ug/ml, 50pg/ml and 60ul/ml.

Method Validation Parameters

The HPLC system suitability was conducted using standard preparation
and evaluated by injecting the five replicates. Specificity parameter was
performed by injecting diluents, placebo into the chromatographic system
and evaluated by peak at the retention time. Linearity of the dipyridamole
was found in the range of 99% of the specification .Calculate and record
the area for each level and slope, intercept and correlation coefficient were
calculated. The analytical method of the precision among the individual test
results is performed when the sample is repeatedly to multiple sampling of
homogeneous samples. The precision of the analytical method is usually
expressed as the standard deviation (SD) and Relative standard deviation
(RSD) of series of the precision was conducted using Dipyridamole and
evaluated by making six replicate injections. The accuracy of the method by
recovery of Dipyridamole sample solution at different concentration levels
ranging from 10pg/ml to 60ug/ml respectively. The analytical method of
robustness is a measure of its capacity to remain unaffected by small but
deliberate variations in method parameter and provides an indication of its
reliability during normal usage. The linearity was performed by different
concentrations ranging from 10pg/ml to 60pg/ml with 1ml per minute flow
rate at 291nm [10].

Results And Discussion
Optimization of Chromatographic Conditions

The development method of RP-HPLC includes selection of appropriate
chromatographic conditions and factors like detection of wavelength
and optimization of mobile phase. Preliminary development trails were
performed with various columns of different types and dimensions from
different manufacturer were tested for the peak shape and the number of
theoretical plates for specification for concentrations. The wavelength of
291nm were selected which minimizes problems that may exhibit around the
active ingredient attempting to quantify dipyridamole. Column with particle
size of 3um and C18 and dimensions of 4.6x250mm. The results reported
are better than the existing method [8]. There was a significant improvement
in the peak shape with good number of theoretical plates and tailing factor.

Method Validation
Suitability

A system suitability test was an integral part of the method development
to verify that the system is adequate for the analysis of Dipyridamole to be
performed. The suitability of the chromatographic system was demonstrated.
The RSD from five replicate injection of diluted standard preparation was
0.1 % system suitability data was given in table: (Table 1).



S. no. System suitability Observed Value for Dipyridamole peak Acceptance criteria
1 Tailing factor 0.75 NMT 2.0
2 Theoretical plates 9550 NLT 2500
3 RSD 0.7 NMT 2.0

Table 1: RSD from five replicate injection of diluted standard preparation was 0.1% system suitability data.

Selectivity

The selectivity of the method was tested analyzing the standard diluent
solution by itself to show that no peaks interfere with analyte retention times
during chromatographic separation. Standard diluent solution spiked with
blank was analyzed. The specificity parameter was performed by injecting
the standard and sample preparation into chromatographic system and record
the retention times.

Linearity

Linearity of the analytical method was assessed considering six
concentrations levels in the range from 10pg/ml to 60pg/ml concentrations
are taken. Samples were analyzed six times per concentration; peaks areas
were recorded, analyzed and results of the regression statistics are reported
to demonstrate the linearity with Dipyridamole standard in the range of 10%
to 60% of specification limit. The coefficient correlation of dipyridamole
was 1.00 .the linearity was shown in the table. (Figure 2, Figure 3, Figure 4,
Figure 5, Figure 6, Figure 7, Figure 8) (Table 2).

Figure 2: Chromatogram 10pg/ml

Figure 3: Chromatogram 20pg/ml
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Figure 4: Chromatogram 30pg/ml

Figure 5: Chromatogram 40 pg/ml

Figure 6: Chromatogram 50pg/ml
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Figure 7: Chromatogram 60pg/ml

Figure 8: Linearity curve of Dipyridamole

Table 2: Linearity results for Dipyridamole

Linearity Concentration of dipyridamole in Dipyridamole peak area
pg/ml (ppm)

0 0 0

10 159369.19 159378

20 247211.19 247220

30 342607.19 342616

40 42206.19 422070

50 493283.19 493292

60 598503.19 598512
Correlation coefficient(R) 0.997
Slope(m)-(uV*sec/ppm) 8609
Intercept 75847




Precision

The test methods was validated by assessing six samples prepared on
Dipyridamole and calculate relative standard deviation of area .The precision

results are given: (Table 3).

Table 3: Precision results of Dipyridamole
S No Sample number % Assay of
Dipyridamole
1 10 99.4457357
2 20 99.481596
3 30 97.4309431
4 40 97.4639841
5 50 99
6 60 99
Average 98.96
SD 0.94253512
%RSD 0.95
Repeatability Accuracy

It was determined by preparing six replicates of same concentration (30png/
ml in HPLC method respectively) of sample and their absorbance/area

measured.
Reproducibility

Intraday precision study was carried out by preparing drug solution of same
concentration (30pg/ml in HPLC method respectively) and analyzing it at
three different times in a day. The same procedure was followed for three
different days to determine intraday precision. The results were indicated
as % RSD.

According to ICH recommendations, to assess accuracy of the method for
drugs formulation, studies are frequently performed by the addition of known
amounts of drugs to the placebo, working at three concentration levels into
the linear range of detection of the analyte. Thus, accuracy of the method
was assessed using the average recovery values of the lowest, intermediate
and upper concentration levels of calibration curve covering the linear range
of analytes. The study of accuracy was found that the mean % of recovery
was more than 100 % and less than 120 % at each level 80% 100% 120% of
concentrated levels. Hence method is accurate [11].

The accurate results are given: (Table 4, Table 5).

Sample number Spike level % assay of
Dipyridamole

1 80 98.4%

2 100 97.7%

3 120 99.8%

Table 4: Results for accuracy

Table 5: Precision results

Method Precision RP — HPLC (%RSD)
Repeatability 0.337

Intra Day

1. 0.337

2. 0.361

3. 0.962

Inter Day

1. 0.361

2. 0.594

3. 0.643




Limit of Detection and Quantification

To check the Robustness of proposed methods analysis was carried out at
two different temperatures, room temperature and at 39°C. This method was

studied by injecting the system suitability solution at a change in the pH 6.8

of buffer solution flow rate was 0.08ml/minute and column temperature is
39°C. The results obtained were given in the table [9] (Table 6).

Table 6: Robustness results

Condition %RSD(NMT:2.0) Theoretical plates(NLT:2500) Tailing factor(NMT:2.0)
Normal condition 0.1 9445 1.0

Change in buffer pH 6.8 0.12 13697 1.01

Change in buffer pH 7.2 0.14 18283 1.01

Column temp 40°C 0.17 18592 1.03

Column temp 39°C 0.22 6221 1.04

Flow rate 0.08ml /minute 0.10 22780 1.05

Organic modifier-10% 0.15 9775 0.99

Organic modifier+ 10% 0.07 10743 0.98

Limit of Detection and Quantification

The limit of detection (LOD) is defined as the analysis of samples with known
concentrations of analyte and by establishing through visual evaluation the
minimum level at which the analyte could be reliably detected. Where as the
limit of quantification (LOQ) is the lowest concentration of an analyte that

can be determined with the acceptable precision and accuracy in a sample
under the stated operational conditions. LOD and LOQ were calculated to
the formulae given in the ICH guidelines [13] (Table 7).

Table 7: Results for LOD and LOQ
S.No Parameters Mean of Calibra- SD LD LQ
tion
1. Slope 8609 0.94253512 61.8099314 187.302822
2. Intercept 75847
3. R? 0.998
Conclusion

A simple gradient HPLC method has been developed and validated for the
determination of Dypiridamole. The developed method has been found to
accuracy, precision, linearity, robustness, and stability indicating method.
The method can be directly adopted in quality control laboratories for routine
analysis with respect to determination and quantification of Dipyridamole
and also for the analysis of stability samples.
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