ΠΑΡΑΔΕΙΓΜΑ 2

ΕΠΙΚΥΡΩΣΗ ΜΕΘΟΔΟΥ ΓΙΑ ΤΟΝ ΠΡΟΣΔΙΟΡΙΣΜΟ ΤΟΥ ΦΑΡΜΑΚΟΥ AMISULPRIDE ΣΕ ΣΚΕΥΑΣΜΑ ΠΟΣΙΜΟΥ ΔΙΑΛΥΜΑΤΟΣ ΜΕ ΤΗΝ ΤΕΧΝΙΚΗ HPLC
1 Experimental

	Instrumentation
	Shimadzu (Duisburg, Germany) VP Series HPLC-DAD modular system consisting of: a Helium-Degasser, a LC-10 AD micro double piston pump, a SIL-20AC autosampler, a CTO-6A column oven, a SPD-M10 UV/Vis photodiode array detector, a SCL-10A system controller and a Shimadzu LC Solutions software (v.1.11 SP1) for the data process and recording, and integration of the chromatograms.



	Analytical column
	Thermo Hypersil BDS C18, 150 mm × 4.6 mm, 5 μm

Part No. 28105-154630, Lot No. 7135



	References
	Amisulpride in house standard (purity 99.6 %, PF-0009, 004/06M)



	Reagents
	HPLC-grade water (specific resistance > 17.8 MΩ cm) by a Milli-Q water purification system (Millipore)

Methanol (MeOH) (HPLC grade, Lab scan)

Tetrahydrofuran (THF) (≥99%, Sigma)

Potassium dihydrogen phosphate (≥%99.5, Fluka)

Sodium octanesulfonate (≥%99.0, Fluka)

Phosphoric acid (puris.p.a., 85-90%, Fluka)



	Diluent
	MeOH / H2O 30:70 v/v



	Standard solutions
	Standard solution A (0.50 mg ml-1): Dissolution of 25.0 mg amisulpride reference material in diluent and further dilution up to 50.0 ml.

Standard solution B (0.75 mg ml-1): Dissolution of 37.5 mg amisulpride reference material in diluent and further dilution up to 50.0 ml.

Standard solution C (1.00 mg ml-1): Dissolution of 50.0 mg amisulpride reference material in diluent and further dilution up to 50.0 ml.

Standard solution D (1.25 mg ml-1): Dissolution of 62.5 mg amisulpride reference material in diluent and further dilution up to 50.0 ml.

Standard solution E (1.50 mg ml-1): Dissolution of 75.0 mg amisulpride reference material in diluent and further dilution up to 50.0 ml.



	Placebo solution
	Placebo formulation (quantity equivalent to one mL, 100 mg amisulpride): 2.5 mg saccharin sodium, 1.0 mg methylparahydroxybenzoate, 0.5 mg propylparahydroxybenzoate, 2.0 mg potassium sorbate, 10.0 mg caramel flavor, hydrochloric acid to pH 5, dilution in water up to 1 mL. 

Dissolution of 1 mL placebo formulation in diluent and further dilution up to 100.0 ml.



	Test solution
	Dissolution of 1 mL formulation (equivalent to 100 mg amisulpride) in diluent and further dilution up to 100.0 ml.



	Spiked solutions
	Spiked solution A (Fortification level 0.50 mg ml-1): Mixture of 1 mL placebo formulation and 50.0 mg amisulpride reference material. Dissolution in diluent and further dilution up to 100.0 ml. 

Spiked solution B (Fortification level 1.00 mg ml-1): Mixture of 1 mL placebo formulation and 100.0 mg amisulpride reference material. Dissolution in diluent and further dilution up to 100.0 ml.

Spiked solution C (Fortification level 1.50 mg ml-1): Mixture of 1 mL placebo formulation and 150.0 mg amisulpride reference material. Dissolution in diluent and further dilution up to 100.0 ml.



	Chromatographic parameters
	Mobile phase: 3% THF in MeOH / Phosphate buffer 25 : 75 v/v.

Phosphate buffer: Dissolution of 6.8 g of potassium dihydrogen phosphate and 0.10 g of sodium octanesulphonate in 900 mL of water. Adjustment of pH to 2.7 with phosphoric acid. Fill up to 1000 mL with water.

Injection volume: 10 μl.

Flow rate: 1.3 ml min-1.

Column temperature: ambient.

Run time: 18 min.

Quantification wavelength: 240 nm.

Spectrum wavelengths: 190-550 nm.




2 Procedures

2.1 Determination procedure
Calculation of percentage content of amisulpride by the equation:
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The area of principal peak of the chromatogram of test solution.
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The area of principal peak of the chromatogram of standard solution C.

Wreference:
The accurate weight of amisulpride reference material used for the preparation of standard solution C.

%P:
The %purity of amisulpride reference material.

2.2 Limits
%amisulpride content must be in the range of 90.0 – 100.0% of the declared content. 

2.3 Validation procedures
	Selectivity:
	i) Standard solution C - Placebo solution: Examination of the retention times of the excipients, especially close to the retention time of amisulpride (principal peak of reference solution C).

ii) Test solution: Determination of amisulpride peak purity by UV/Vis spectra.


	Linearity:
	Standard solutions (A-E): Construction of the calibration curve, utilizing the mean value of three replicates of each standard solution. Calculation of the correlation coefficient, y-interecept, slope of the regression and residual sum of squares, by least squares method.



	Range
	Range was derived from the study of linearity.



	Precision
	i) Repeatability: 

Standard solutions (A-E): Determination of the SD and %RSD of the principal peak area of three samples at five different concentration levels.

Test solution – standard solution C: Determination of the SD and %RSD of the amisulpride content (n = 6).

ii) Intermediate precision: 

Test solution: Determination of the SD and %RSD of the amisulpride content at two different working days, utilizing two different chromatographic systems, by two different analysts (n=3, for each case).



	Accuracy:

	Spiked solutions (A-C) - Standard solution C: 
Recovery was determined by the equation:
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	Detection limit
	Equal to 
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S = the slope of the calibration curve

σ = the standard deviation of y-intercept of calibration curve (from the study of linearity)



	Quantitation limit
	Equal to 
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S = the slope of the calibration curve

σ = the standard deviation of y-intercept of calibration curve (from the study of linearity)



	Robustness
	Estimation of the influence of the following parameters on the %amisulpride content:

i) Mobile phase ratio of 3% THF in MeOH / Phosphate buffer

ii) Flow rate of mobile phase

iii) Quantitation wavelength



	System suitability
	Evaluation of the following chromatographic parameters of amisulpride peak (principal peak) of reference solution C:

	
	i) Retention time

ii) Tailing factor at 10% of peak height

iii) %RSD of peak area
	Required Range

> 4 min

≤ 2.0

≤ 2.0


3 Validation data

3.1 Selectivity: 

i) The examination of the chromatograms of placebo solution confirmed that no peak was observed at the retention time of amisulpride (principal peak of reference solution C).

ii) Determination of amisulpride peak purity by UV/Vis spectra in the chromatograms of test solutions:

	Peak Purity

	Replicate 1
	Replicate 2
	Replicate 3

	0.99993
	0.99994
	0.99988

	
	Mean (±SD) =

 0.99992 (± 0.00003)
	


3.2 Linearity / Range / Repeatability:

	Standard Solution /

Concentration of

Amisulpride (mg ml-1)
	Peak Area
	Mean (±SD)

RSD, %

	A /

0.50


	7545547

7543680

7551632
	754.70 (±0.41)×104
0.06 %

 

	B /

0.75


	11277251

11264147

11273792
	1127.17 (±0.68)×104
0.06 %



	C /

1.00


	14834440

14863749

14874743
	1485.76 (±2.1)×104
0.14 %



	D /

1.25


	18670851

18658879

18669891
	1866.65 (±0.67)×104
0.04%



	E /

1.50


	22506349

22554677

22561456
	2254.08 (±3.0)×104
0.13 %




Linear regression - least squares method

Intercept: 2.4 (±12.8)×104
Slope: 14.95 (±0.12)×106
Correlation Coefficient > 0.99990

Calibration Plot
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Range: 0.5 – 1.5 mg ml-1, which corresponds to the 50 – 150 % of the label concentration
%RSD ≤ 0.14
3.3 Precision:

Repeatability / Intermediate precision 

	
	Analyst1

Day1

Instrument1
	Analyst2

Day2

Instrument1
	Analyst1

Day2

Instrument1
	Analyst1

Day2

Instrument2

	Area of test solutions
	14699386

14562048

14557251

14631270

14624212

14675023

	14784440

14765769

14768067
	14784973

14801872

14806982
	14815704

14813845

14818779

	Area of reference
	14684402
	14893369


	14890851


	14909206



	%Content

Mean(±SD) /

RSD, %
	99.59 (±0.39)

0.39


	99.19 (±0.07)

0.07
	99.38 (±0.08)

0.08
	99.38 (±0.02)

0.02


Overall RSD, %: 0.29%

3.4 Accuracy:

Determination of amisulpride concentration in spiked samples:

	Area of amisulpride peak (principal peak) of:

	Standard C
	Spiked solution A
	Spiked solution B
	Spiked solution C

	14890851
	7494264

7488244

7473481
Mean %Content: 50.27(±0.07)
%RSD = 0.14

Fortification:

0.50 mg ml-1


	14936618

14941286

14935589

Mean %Content: 100.32(±0.02)

%RSD=0.02

Concentration:

1.0 mg ml-1


	22731019

22721554

22698992

Mean %Content: 152.56(±0.11)

%RSD=0.07

Concentration:

1.5 mg ml-1



	%Recovery
	100.5
	101.5
	101.7


3.5 Detection limit (DL):

σ = 12.8×104
S = 14.95×106
DL = 
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 = 0.028 mg ml-1
3.6 Quantitation limit (QL):

QL = 
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 = 0.089 mg ml-1

3.7 Robustness:

Estimation of the influence of minor modifications of various chromatographic parameters on the determined %amisulpride content:

	
	Correct values 

of all parameters
	Mobile phase

3% THF in MeOH / Phosphate buffer 

26 : 74 v/v.
	Flow rate  1.4 mL min-1
	Quantitation 245 nm

	Area of test solutions
	14784973

14801872

14806982

	14284906

14291824

14277162
	13771490

13767903

13772874
	10299616

10203360

10198931

	Area of reference
	14890851


	14385742


	13865304


	10296419



	%Content

Mean(±SD) /

RSD, %
	99.38 (±0.08)

0.08


	99.30 (±0.05)

0.05
	99.32 (±0.02)

0.02
	99.39 (±0.56)

0.55

	t-test criterion: 
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	1.696
	1.449
	0.062


3.8 System suitability test

	
	Amisulpride

	Retention time (min)
	5.60(±0.03)

	Tailing Factor (10%)
	1.9

	%RSD
	0.39


4 Conclusions

	Selectivity:
	i) In the chromatograms of placebo solutions no peak was observed at the retention time of amisulpride (principal peak of standard C).

ii) Purity of amisulpride peak in the chromatograms of test solutions according to UV/Vis spectra was 0.99992.



	Linearity:
	Intercept: 2.4 (±12.8)×104
Slope: 14.95 (±0.12)×106
Correlation Coefficient > 0.99990



	Range:
	0.5 – 1.5 mg ml-1, which corresponds to 50 – 150% of the label concentration.



	Precision:
	i) %RSD ≤ 0.39

ii) Intermediate precision %RSD ≤ 0.39

Total RSD, % = 0.29



	Accuracy:
	% Recovery range 100.5 – 101.7



	Detection limit:
	0.028 mg ml-1


	Quantitation limit:
	0.089 mg ml-1


	Robustness
	The assay of the amisulpride oral solution 100 mg mL-1 appeared to be independent of minor modifications of:

a) mobile phase composition [t-test: N = n1 + n2 - 2 = 4, confidence level 95%; for mobile phase 3% THF in MeOH / Phosphate buffer 26 : 74 v/v.: 
[image: image11.wmf]exp

>

)

776

,

2

=

(

t

t

theor

(= 1.696)],

b) flow rate of the mobile phase [for flow rate 1.4 mL min-1: 
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	System suitability
	Requirements were fulfilled.


5 Reports:
Rep. 1: Chromatogram of placebo.

Rep. 2-4: Chromatograms of Amisulpride/Verisfield tablets test solution.

Rep. 5-7: Chromatograms of standard solution A.

Rep. 8-10: Chromatograms of standard solution B.

Rep. 11-13: Chromatograms of standard solution C.

Rep. 14-16: Chromatograms of standard solution D.

Rep. 17-19: Chromatograms of standard solution E.

Rep. 20-22: Chromatograms of Amisulpride/Verisfield tablets test solution – Analyst1 – Day1 – Instrument1.

Rep. 23-25: Chromatograms of Amisulpride/Verisfield tablets test solution – Analyst2 – Day2 – Instrument1.

Rep. 26-28: Chromatograms of Amisulpride/Verisfield tablets test solution – Analyst1 – Day2 – Instrument2.

Rep. 29-31: Chromatograms of standard solution C.

Rep. 32-34: Chromatograms of spiked solution A.

Rep. 35-37: Chromatograms of spiked solution B.

Rep. 38-40: Chromatograms of spiked solution C.

Rep. 41-42: Chromatograms of Amisulpride/Verisfield tablets test solution – modified mobile phase A.

Rep. 43-44: Chromatograms of Amisulpride/Verisfield tablets test solution – buffer pH 2.9.

Rep. 45-46: Chromatograms of Amisulpride/Verisfield tablets test solution – flow 1.4 ml min-1.
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