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Introducere. Validarea metodelor analitice este esentiala in controlul calitatii produselor
farmaceutice, asigurand precizia si exactitatea masuratorilor pentru componentele active din
formulele medicamentoase. In cazul capsulelor combinate ce contin nicergolind (NIC) si
piracetam (PIR), dezvoltarea si validarea unei metode HPLC precise si sensibile sunt necesare
pentru determinarea simultana a concentratiilor celor doua substante active [1,2].

Scopul lucrarii. Evaluarea sensibilitatii, exactitatii (acuratetei) metodei HPLC pentru
certificarea fiabilitatii metodei in vederea monitorizarii calitatii produsului finit.

Material si metode. NIC si PIR substante standard (Sigma-Aldrich, Germania), trei serii
experimentale (01, 02, 03) de capsule operculate; reagenti si solventi cu grad de puritate
HPLC; sistem HPLC Shimadzu-20A cu detector UV-VIS (Japonia), coloana EC/Nucleosil C18
S5um (100* 4,6mm); faza mobila:acetonitril:metanol:tampon fosfat pH 7,0 (40:35:25),
temperatura coloanei 30°C; volum de injectare 20 pl, debit faza mobila - 1,5 ml/min; eluare
izocratica; detectie la 288 nm pentru NIC si 220 nm pentru PIR. Pentru a determina
exactitatea metodei de testare HPLC pentru NIC si PIR, metoda adausului standard
(imbogatirea probei) a fost utilizata prin analizarea solutiilor in triplicat cu concentratii de
80%, 100% si 120% si a fost calculata recuperarea procentuald a cantitatii de substanta,
valoarea RSD fiind evaluata pentru fiecare nivel de concentratie.

Rezultate. Rezultatele obtinute au indicat un grad ridicat de acuratete si reproductibilitate a
metodei. Recuperarea procentuala pentru NIC a variat intre 99,86% si 100,07%, iar media
procentuala a recuperarii pentru fiecare nivel de concentratie a fost de 99,95% (pentru 80%),
100,02% (pentru 100%) si 100,00% (pentru 120%), demonstrand o variabilitate minima. De
asemenea, coeficientul de variatie procentuala relativa (RSD) a fost redus, valorile fiind sub
1% pentru toate nivelurile de concentratie. Pentru PIR, recuperarea procentuala a variat intre
99,99% si 100,00%, iar media recuperarii pentru fiecare nivel de concentratie a fost de
99,99% (pentru 80%), 100,00% (pentru 100%) si 100,00% (pentru 120%), de asemenea cu
valori foarte scazute ale RSD (sub 0,01%).Pentru evaluarea sensibilitatii metodei au fost
utilizate valorile SD a interceptiei si media pantei dreptei de regresie pentru ambele
substante. Rezultatele determindrilor limitei de detectare si limitei de cuantificare (LOD si
LOQ) au aratat un LOD de 0,9556 pg/ml pentru NIC; 50,5719 pg/ml pentru PIR; LOQ de
2,8895 pg/ml pentru NIC si, respectiv, 153,2732 pg/ml pentru PIR.

Concluzii Aceste date confirma ca metoda HPLC validata pentru dozarea capsulelor
combinate cu NIC si PIR este exacta si sensibild, asigurand rezultate precise si reproductibile
pentru determindrile cantitative ale substantelor active din formularea combinata.
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Introduction. The validation of analytical methods is essential in pharmaceutical quality
control, ensuring the precision and accuracy of measurements for active components in
drug formulations. In the case of combined capsules containing nicergoline (NIC) and
piracetam (PIR), the development and validation of a precise and sensitive HPLC method
are necessary for the simultaneous determination of the concentrations of both active
substances [1,2].

Aim of the study. To evaluate the sensitivity and accuracy of the HPLC method to certify
its reliability for monitoring the quality of the finished product.

Material and methods. NIC and PIR standard substances (Sigma-Aldrich, Germany);
three experimental series (01, 02, 03) of hard gelatin capsules; reagents and solvents of
HPLC purity grade; Shimadzu-20A HPLC system with a UV-VIS detector (Japan),
EC/Nucleosil C18 5pm column (100 x 4.6 mm); mobile phase:
acetonitrile:zmethanol:phosphate buffer pH 7.0 (40:35:25), column temperature 30°C;
injection volume 20 pl, mobile phase flow rate - 1.5 ml/min; isocratic elution; detection
at 288 nm for NIC and 220 nm for PIR. To determine the accuracy of the HPLC testing
method for NIC and PIR, the standard addition method (sample enrichment) was used by
analysing solutions in triplicate at concentrations of 80%, 100%, and 120%, and the
percentage recovery of each substance was calculated. The relative standard deviation
(RSD) was assessed for each concentration level.

Results. The results indicated a high degree of accuracy and reproducibility of the
method. The percentage recovery for NIC ranged from 99.86% to 100.07%, with a mean
recovery of 99.95% (for 80%), 100.02% (for 100%), and 100.00% (for 120%),
demonstrating minimal variability. Additionally, the percentage relative standard
deviation (RSD) was low, with values below 1% for all concentration levels. For PIR, the
percentage recovery ranged from 99.99% to 100.00%, with mean recoveries of 99.99%
(for 80%), 100.00% (for 100%), and 100.00% (for 120%), also with very low RSD values
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(below 0.01%). Sensitivity evaluation employed the standard deviation of the intercept
and the mean slope of the regression line for both substances. The limit of detection (LOD)
and limit of quantification (LOQ) results showed an LOD of 0.9556 pg/ml for NIC and
50.5719 pg/ml for PIR; LOQ values were 2.8895 pg/ml for NIC and 153.2732 pg/ml for
PIR.

Conclusions. These data confirm that the validated HPLC method for the quantification
of combined capsules with NIC and PIR is accurate and sensitive, ensuring precise and
reproducible quantitative determinations of the active substances in the combined
formulation.
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