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ABSTRACT: 

For the estimation of l-carnitine in tablets, a speedy and 

dependability demonstrating RP-HPLC procedure was formulated 

and approved. The detachment was performed on a C18 insightful 

section with a versatile stage comprising of 0.05 M phosphate 

cushion (pH = 3): ethanol (99:1), with 0.56 mg/mL sodium 1-

heptanesulfonate in the last centralization of 0.56 mg/mL. The 

temperature of the segment was fixed at 50 degrees Celsius, and 

quantitation was achieved utilizing UV identification at 225 

nanometers. Substance corruption tests were completed under 

controlled conditions, including oxidation, hydrolysis, photolysis, 

and heat. A critical inconvenient dependability part was found to be 

the openness to acidic and fundamental conditions, not entirely set 

in stone to be among the few pressure circumstances tried. The 

particularity, selectivity, linearity, accuracy, precision, and 

heartiness of the procedure were completely tried and viewed as 

acceptable. The applied procedure was demonstrated to be straight 

in the l-carnitine fixation scope of 84.74-3389.50 g/mL (r2 = 0.9997) 

for the entire scope of l-carnitine focuses. Accuracy was evaluated 

utilizing a copy investigation, which uncovered that the overall 

standard deviation (RSD) values for regions were under 2.0 percent 

generally speaking. The recuperations accomplished (going from 

100.83 percent to 101.54 percent) affirmed the rightness of the 

formulated methodology and its appropriateness. The 

methodology's amplified vulnerability (3.14 percent) was 

additionally assessed in light of the information gathered during 

technique approval. Subsequently, the approved and speedy 

methodology that has been introduced has been demonstrated to be 

suitable for routine examination and dependability examinations of 

l-carnitine in oral tablet structure. 
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INTRODUCTION: 

l-Carnitine ((R)- 3-carboxy-2-hydroxy-N,N,N-trimethyl-1-propaminium 

hydroxide internal salt, Figure 1(a)) is a sort of amino corrosive that is 

orchestrated from N,N,N-trimethyl-1-propaminium hydroxide. is a nutrient like 

amino corrosive subordinate that assumes a significant part in unsaturated fat 

digestion as an acyltransferase cofactor and in energy age exercises, for example, 

interconversion in the instruments of control of ketogenesis and thermogenesis, 

as well as in unsaturated fat digestion. The shortfall of l-carnitine, subsequently, 

adds to lipid development in the cytosol and diminished energy amalgamation 

from long-chain unsaturated fats, which is especially apparent during seasons of 

fasting or stress. lCarnitine drug arrangements, like infusions, syrups, tablets, 

and containers, are utilized in the treatment of essential and auxiliary carnitine 

inadequacy, as well as in the treatment of different infections, for example, 

dislipoproteinemia and Alzheimer's sickness [1-4]. lCarnitine drug arrangements 

are additionally utilized in the treatment of essential and auxiliary carnitine 

inadequacy. In light of an exhaustive survey of the writing, it was found that 

there are a couple of scientific procedures accessible for the assurance of l-

Carnitine in drug definitions. The United States Pharmacopeia (USP) offers two 

superior execution fluid chromatography (HPLC) strategies for evaluating 

lcarnitine in oral arrangement and tablet structures. To investigate tablets, a 

silica gel segment with aminopropylsilane bonds is utilized related to an 

acetonitrile-phosphate cushion (pH 4.7) versatile stage, and identification is done 

at a frequency of 205 nm. Subsequently, this approach requires an extensive 

equilibration of the section (6 h), which is tedious on account of a definition 

containing a natural corrosive attributable to the long maintenance length of the 

corrosive under the necessary superior presentation fluid chromatography 

conditions [5]. For arrangement definitions, the United States Pharmacopeia 

(USP) suggests a HPLC procedure that utilizes particle matching modifiers. 

Albeit this approach is compelling, it can't separate crotonoylbetaine 

(contamination A) (Figure 1(b)) from l-carnitine [6, which is both a significant 

debasement and a breakdown product]. Different strategies for evaluating l-

carnitine in tablets have been distributed, however they are confined in that they 
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either have unfortunate responsiveness for dissolving tests or don't give 

dependability data [5-8]. 

With regards to the production of contaminations in a material, ecological 

factors like light, intensity, and stickiness, as well as the substance's 

defenselessness to hydrolysis or oxidation, may all assume a part. Playing out a 

dependability concentrate on an item guarantees that the item's quality, 

wellbeing, and viability are kept up with over its timeframe of realistic usability. 

As well as aiding the distinguishing proof of debasement items, stress testing 

may likewise give significant data with respect to the intrinsic dependability of 

therapeutic mixtures [9, 10]. For the assessment of dependability tests, 

administrative specialists propose the utilization of steadiness demonstrating 

measure strategies [11]. Related to the presentation of the International 

Conference on Harmonization (ICH) suggestions [12, 13], it has ended up being 

unmistakable that standards for the development of dependability 

demonstrating test strategies are currently required [14]. 

 

Figure 1: Molecular structures of l-carnitine (a) and crotonoylbetaine (b). 

 

Following the International Conference on Harmonization (ICH) 

standards, the ongoing work proposes a straightforward, approved and 

dependability demonstrating scientific procedure for the estimation of l-carnitine 

in tablets. It is additionally talked about how to ascertain estimation 

vulnerability in light of the approval of insightful procedures in a research 

facility. Moreover, the technique's presentation was investigated, and its true 

capacity for the estimation of l-carnitine in tablets was contemplated, similar to 

its attainability. 
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EXPERIMENTAL SEGMENT: 

Materials, Reagents, and Chemicals: 

Poursina drugs liberally gave the certified l-carnitine l-tartrate standard 

(99.37 percent equivalent to 67.79 percent l-carnitine) and crotonoylbetaine 

(contamination A), which were utilized in this review (Tehran, Iran). Merck gave 

the outright ethanol, inclination grade methanol, and insightful grade reagents 

utilized in this investigation (Darmstadt, Germany). HPLC-grade water was 

arranged utilizing a Milli-Q framework (Millipore, Milford, MA, USA), which 

was then used to make every one of the arrangements in the investigation. The 

fake treatments (a blend of all of the excipients as indicated by RxList [15]) were 

made in our research facility and controlled to members. It was chosen to 

procure l-Carnitine pills (250 mg), which were made by Shahrdarou 

Pharmaceuticals Ltd. (Iran), from the neighborhood drug store. 

 

Preparation of Standard and System Suitability Solutions:  

A stock standard arrangement of l-carnitine in water was delivered at a 

centralization of 67.79 mg/mL, and the arrangement was tried. Involving the 

fundamental weakening in HPLC-grade water, newly fabricated working 

principles at fixation levels of 84.74, 169.48, 338.95, 677.90, 1355.80, and 

3389.50 g/mL were acquired from stock arrangement by weakening in HPLC-

grade water. While setting up the framework appropriateness arrangement, 

appropriately gauged volumes of l-carnitine and crotonoylbetaine were 

disintegrated in water to make an answer with centralizations of 1500.00 and 

7.00 g/mL, individually. This arrangement was then tried for framework 

fittingness. 

 

Preparation of Test Solutions: 

The substance of 10 tablets (every tablet containing 250 mg of l-carnitine, 

as indicated by the mark) was gauged, and the typical load of every tablet was 

registered. A 25 mL volumetric flagon containing tablet powder containing 250 

mg of the dynamic drug fixing was utilized to move the powder. A 15 mL of water 

was added and sonicated for 10 minutes to finish the interaction. It was 
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centrifuged at 3000 rpm for 10 minutes after the arrangement had been 

weakened to 25 mL with the diluent. Two milliliters of the supernatant were set 

into a volumetric flagon with a limit of ten milliliters. Following that, the volume 

was changed in accordance with the imprint utilizing a similar medium, bringing 

about a hypothetical centralization of 2.00 mg/mL of lcarnitine in the eventual 

outcome. The investigation was done in copy to guarantee exactness. The 

disintegration profiles of l-carnitine in advertised tablets (250 mg) were 

researched, and the estimations were taken utilizing the oar hardware 

demonstrated in Method 2 of the USP (Uniform Standard Procedure). This 

investigation was directed at a speed of 75 rpm, which compares to the suggested 

boundaries for the dissolving methodology portrayed in the USP l-carnitine 

monograph. How much water utilized as the dissolving medium was 900 mL, 

and the temperature was kept up with at 37 0.5 C. A manual inspecting 

methodology was utilized to gather information at the accompanying time 

stretches: 10, 15, 20, and 30 minutes. These examples were investigated using 

adjustment bends of working standard arrangements as the reason for their 

examination. 

 

HPLC Analysis: 

HPLC methodology was performed utilizing a Younglin (Hogye, Republic 

of Korea) framework that was set up to reuse the versatile stage and was 

outfitted with YL9104 Vacuum degasser, YL9110 Quaternary siphon, YL9131 

Column compartment, and YL9120 UV/VIS identifier, among different parts. 

The pinnacle districts were consolidated consequently by PC utilizing the 

Autochro3000 programming instrument, which was downloaded from the web. A 

volume of 20 mL of test was placed into a Rheodyne model 7725i injector and 

afterward estimated. The elution was completed on a Teknokroma C18 section 

(250 mm 4.6 mm, 5 m molecule size) with a 5 m molecule size (Barcelona, Spain). 

All investigations were completed at a section temperature of 50 1 C under 

isocratic conditions with a versatile stage comprising of 0.05 M phosphate 

cushion (pH = 3): ethanol (99:1), containing 0.56 mg/mL of sodium 1-
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heptanesulfonate and a stream pace of 2.0 mL/min, with UV identification at 225 

nm, and utilizing an UV identifier at 225 nm. 

 

Method Validation: 

The approved procedure was made as per the International Conference on 

Harmonization (ICH) standards. Six working standard arrangements with 

fixations going from 84.74 to 3389.50 g/mL were utilized to test for linearity; the 

outcomes were thought about. An aggregate of five arrangements of such 

arrangements were created. To draw an adjustment bend, each set was assessed. 

Computations were made on the adjustment bends to decide if the methodology 

was straight, including the incline, capture, and coefficient of assurance (r 2). As 

indicated by the definition, the restriction of measurement (LOQ) was 

characterized as the most minimal fixation at which the RSDs were under 5% 

and the exactness was inside 5%, when somewhere around ten fold the amount 

of reaction as the clear was thought of. 

The impact of minuscule however intentional modifications in the 

chromatographic settings was inspected to evaluate the flexibility of the 

technique's plan. The factors being scrutinized were stream rate (which was 

fluctuated by 0.2 mL/min), section temperature (which was modified by 2 degrees 

Celsius), and pH of phosphoric corrosive arrangement (which was adjusted by 

0.1). For the goal between l-carnitine and crotonoylbetaine, the percent measure 

of the medication, as well as the hypothetical plates and following variables of 

the pinnacles, investigating these chromatographic changes was fundamental. 

To decide procedure repeatability, the examine of working standard 

arrangements (84.74, 169.48, 1355.80, and 3389.50 g/mL) was completed 

multiple times around the same time multiple times in succession (intraday). 

Not entirely set in stone by investigating new, recently made arrangements at 

the previously mentioned fixation levels at different seasons of day (interday), 

and the discoveries were measurably evaluated with regards to percent RSD. 
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Figure 2: Typical chromatogram of l-carnitine and its main impurity 

(crotonoylbetaine). 

 

RESULTS AND DISCUSSION: 

The HPLC methodology was streamlined fully intent on fostering a 

dependability demonstrating HPLC technique with a short run time while 

keeping up with the framework appropriateness prerequisites set out by the 

USP, which expect that the goal between l-carnitine and contamination An and 

the relative standard deviation for reproduce infusion be more noteworthy than 

1.0 percent and under 2.0 percent, individually, for the strategy to be reasonable. 

Additionally significant is that the methodology ought to be sufficiently delicate 

to have the option to precisely anticipate the it being utilized to disintegrate 

profile of the tablets. 

To represent the high extremity of the analytes, the principal endeavor at 

technique improvement was finished involving USP versatile stage for the 

assurance of oral arrangements in a typical ODS section with a length of 250 mm 

utilizing a typical ODS segment with a length of 250 mm. Under these 

circumstances, no detachment between l-carnitine and foreign substance A was 

seen. By adjusting the pH of the cushion, we had the option to test for various 

pH(s). The pH worth of 3.0 was found to give the best goal. The tops, then again, 

were followed, and the goal between the analytes didn't surpass the prerequisites 

of the USP standard. At the point when we directed an earlier investigation with 

diltiazem examination, we found that adding ethanol as a natural modifier in the 
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versatile stage brought about more honed tops and further developed 

detachment among diltiazem and its contamination [16]. Subsequently, ethanol 

was used instead of methanol in the organization of the versatile stage, bringing 

about more honed tops when contrasted with a portable stage comprising 

exclusively of methanol, however the analytes were not all around settled when 

the analytes were not very much settled. Further streamlining was completed on 

the ethanol content in the versatile stage as well as on the section temperature 

and the stream rate, and the best pinnacle shapes and goal were acquired when 

the previously mentioned boundaries were set at 1.0 percent, 50.0 degrees 

Celsius, and 2.0 mL/min, individually. As a result of carnitine's low UV 

absorptivity, a frequency of 225 nm was chosen to give satisfactory 

responsiveness. 

The goal among crotonoylbetaine and l-carnitine was 1.1 0.9 percent under 

the chromatographic states of this technique (Figure 2), the hypothetical plates 

for the l-carnitine top were 2087.0 0.82 percent, the following component for the 

l-carnitine top was 1.3 1.54 percent, and the absolute run time was under 8 

minutes. This approach was totally confirmed as per the International 

Conference on Harmonization (ICH) prerequisites prior to being generally 

applied in the quantitative assurance of medication substance and drug 

arrangement. 

The improved and confirmed approach was utilized to decide how much l-

carnitine present in industrially accessible tablets. The adjustment bend 

approach was utilized to quantitatively evaluate the amount of l-carnitine in 

tablets as well as the dissolving attributes of the tablets. Figures 4 and 5 portray 

run of the mill chromatograms and disintegration profiles acquired after the 

measure and disintegration testing of a drug dose structure, individually, after 

the examine and disintegration testing. The score of 99.00 percent of the mark 

guarantee shows that the procedure is particular for the investigation of l-

carnitine and doesn't slow down the examination of different mixtures 

remembered for the definition and creation of these containers and tablets. 

Moreover, the methodology is both speedy and delicate enough to be utilized to 

evaluate the disintegration of l-carnitine pills. 
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CONCLUSION: 

The accuracy, linearity, precision, particularity, and heartiness of the 

dependability demonstrating and speedy RP-HPLC procedure produced for the 

quantitative estimation of l-carnitine in drug measurements structures have 

been shown. We accept that this is the principal approach that gives the 

metrological boundaries utilized in the estimation of l-carnitine in drug tablets, 

as far as we could possibly know. Furthermore, reusing extraordinarily 

diminished the utilization of the versatile stage, bringing about a more 

financially savvy way. In addition, the interaction is more delicate than the 

methodology that had recently been portrayed [6]. After everything was said and 

done, the reconsidered approach was effectively applied to the investigation of l-

carnitine in drug tablets, and it might now be used for routine examination, 

quality control, and dependability investigations of tablets containing l-carnitine. 

 

REFERENCES: 

1. M. Dabrowska and M. Starek, “Analytical approaches to determination of 

carnitine in biological materials, foods and dietary supplements,” Food 

Chemistry, vol. 142, pp. 220–232, 2014.  

2. L. Fu, M. Huang, and S. Chen, “Primary carnitine deficiency and 

cardiomyopathy,” Korean Circulation Journal, vol. 43, no. 12, pp. 785–792, 

2013. 

3. F. de Andres, G. Casta ´ neda, and G. A. R ˜ ´ıos, “Achiral liquid 

chromatography with circular dichroism detection for the determination of 

carnitine enantiomers in dietary supplements and pharmaceutical 

formulations,” Journal of Pharmaceutical and Biomedical Analysis, vol. 

51, no. 2, pp. 478–483, 2010. 

4. C. Mancuso, R. Siciliano, E. Barone, and P. Preziosi, “Natural substances 

and Alzheimer's disease: from preclinical studies to evidence based 

medicine,” Biochimica et Biophysica Acta, vol. 1822, no. 5, pp. 616–624, 

2012. 

5. Kakou, N. C. Megoulas, and M. A. Koupparis, “Determination of l-

carnitine in food supplement formulations using ionpair chromatography 

with indirect conductimetric detection,” Journal of Chromatography A, vol. 

1069, no. 2, pp. 209–215, 2005. 

6. G.-X. He and T. Dahl, “Improved high-performance liquid 

chromatographic method for analysis of �-carnitine in pharmaceutical 

formulations,” Journal of Pharmaceutical and Biomedical Analysis, vol. 

23, no. 2-3, pp. 315–321, 2000. 



IJAAR    Vol.9 No.4   ISSN – 2347-7075 
 

Mr. Atul Kumar & Prof. Dr. Rakesh Kumar Jat 

                             439 

7. P. de Witt, R. Deias, S. Muck et al., “High-performance liquid 

chromatography and capillary electrophoresis of L- and Dcarnitine by 

precolumn diastereomeric derivatization,” Journal of Chromatography B: 

Biomedical Applications, vol. 657, no. 1, pp. 67–73, 1994.  

8. K. Kamata, M. Takahashi, K. Terasima, and M. Nishijima, “Liquid 

chromatographic determination of carnitine by precolumn derivatization 

with pyrene-1-carbonyl cyanide,” Journal of Chromatography A, vol. 667, 

no. 1-2, pp. 113–118, 1994. 

9. R. N. El-Shaheny, “Evaluation of agomelatine stability under different 

stress conditions using an HPLC method with fluorescence detection: 

application to the analysis of tablets and human plasma,” Luminescence, 

2014.  

10. N. A. El-Ragehy, N. Y. Hassan, M. Abdelkawy, and M. A. Tantawy, 

“Stability-indicating chromatographic methods for the determination of 

sertindole,” Journal of Chromatographic Science, vol. 52, no. 6, pp. 559–

565, 2014.  

11. FDA, Center for Drug Evaluation and Research (CDER), and Center for 

Biologics Evaluation and Research (CBER), “Guidance for industry. 

Analytical procedures and methods validation (Chemistry, Manufacturing, 

and Controls Documentation),” Rockville, Md, USA, 2000, 

http://www.fda.gov/ downloads/Drugs/Guidances/ucm122858.pdf.  

12. ICH, “Harmonised tripartite guideline, stability testing of new drug 

substances and products Q1A (R2),” USA, 2003, 

http://www.ich.org/fileadmin/Public Web Site/ICH Products/ 

Guidelines/Quality/Q1A R2/Step4/Q1A R2 Guideline.pdf.  

13. ICH, “Harmonised tripartite guideline, stability testing: photostability 

testing of new drug substances and products Q1B, USA,” 1996, 

http://www.ich.org/fileadmin/Public Web Site/ ICH 

Products/Guidelines/Quality/Q1B/Step4/Q1B Guideline .pdf.  

14. M. Bakshi and S. Singh, “Development of validated stabilityindicating 

assay methods—critical review,” Journal of Pharmaceutical and 

Biomedical Analysis, vol. 28, no. 6, pp. 1011–1040, 2002.  

15. http://www.rxlist.com/carnitor-drug.htm.  

16. F. Sadeghi, L. Navidpour, S. Bayat, and M. Afshar, “Validation and 

uncertainty estimation of an ecofriendly and stabilityindicating HPLC 

method for determination of diltiazem in pharmaceutical preparations,” 

Journal of Analytical Methods in Chemistry, vol. 2013, Article ID 353814, 

10 pages, 2013.  

17. J. Ermer and H.-J. Ploss, “Validation in pharmaceutical analysis: part II: 

central importance of precision to establish acceptance criteria and for 

verifying and improving the quality of analytical data,” Journal of 

Pharmaceutical and Biomedical Analysis, vol. 37, no. 5, pp. 859–870, 2005. 


