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Abstract

Background: Allergic diseases are considered among the major burdons of public health with
increased prevalence globally. Histamine Hi-receptor antagonists are the foremost commonly
used drugs in the treatment of allergic disorders. Our target drug is one of this class, loratadine
and its biometabolite desloratadine which is also a non sedating Hi receptor antagonist with anti-
histaminic action of 2.5 to 4 times greater than loratadine.

Objective: To develop and validate a novel isocratic reversed-phase high performance liquid
chromatography (RP-HPLC) method for rapid and simultaneous separation and determination of
loratadine and its metabolite, desloratadine in human plasma.

Methods: The drug extraction method from plasma was based on protein precipitation
technique. The separation was carried out on a Thermo Scientific BDS Hypersil Cis
column (5um, 250 x 4.60 mm) using a mobile phase of MeOH : 0.025M KH;PO4
adjusted to pH 3.50 using orthophosphoric acid (85 : 15, v/v) at ambient temperature.
The flow rate was maintained at 1 mL/min and maximum absorption was measured
using PDA detector at 248 nm.

Results: The retention times of loratadine and desloratadine in plasma samples were
recorded to be 4.10 and 5.08 minutes respectively, indicating a short analysis time.
Limits of detection were found to be 1.80 and 1.97 ng/mL for loratadine and
desloratadine, respectively, showing a high degree of method sensitivity. The method
was then validated according to FDA guidelines for the determination of the two
analytes in human plasma.

Conclusion: The results obtained indicate that the proposed method is rapid, sensitive in the
nanogram range, accurate, selective, robust and reproducible compared to other reported
methods.
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1. Introduction

Allergic diseases are considered among the the main four public health problems along with tumors,
cardiovascular disease, and AIDS. The prevalence of allergic diseases have increased in recent decades in
many countries.[1]. Histamine Hi-receptor antagonists are the foremost known therapeutic agents used to treat

allergic disorders [2].

Loratadine (LOR) (Figure 1) is commonly used as a selective non sedating H1 receptor antagonist mainly for
allergic rhinitis, urticaria and, to a limited extent, in asthma [3]. Desloratadine (DES) (Figurel), the
descarboethoxy form and the major active metabolite of loratadine, is also a non sedating Hi receptor
antagonist with anti-histaminic action 2.5 to 4 times greater than loratadine [4]. DES is also reported by the
United States Pharmacopeia as a potential impurity in LOR bulk powder [5]. Both LOR and DES are weak
bases where, the pKa of LOR is 5.25 while DES has two pKa’s, 4.41 and 9.97 at room temperature [6]. As
such, the close similarities between LOR and DES in respect of structure and physicochemical properties

make their simultaneous analysis a challenging task. .

Please insert Figure 1.

Our literature survey showed different analytical methods for the simultaneous determination of LOR and
DES including UPLC [7], HPLC [8-21], HPTLC [22], TLC [23], GC [24] spectrophotometric [25] and
capillary electrophoretic [26] methods. However, many drawbacks were reported for the use of some of these
methods despite using more advanced techniques and detectors. Examples of these drawbacks include; low
sensitivities in respect of limits of detection and quantification [2, 7, 10, 12, 14, 15, 20-22, 25, 26], long
chromatographic run time (ranging from 8 minutes up to 50 minutes) [10, 13-17, 20, 21], expensive, long
and tedious extraction procedure [8, 9, 12, 13, 17-19, 24], in addition to low percentage recoveries which are
not adequate for bioequivalence and pharmacokinetic studies (73.60% for LOR and 40.60% for DES) [8, 9,
17-19]. Therefore, there is still a strong demand to develop a simple, rapid and sensitive analytical method
that would be able to detect and quantify both analytes in biological fluids without the need for a time-
consuming sample pretreatment procedure. As such, the current study describes a novel, simple, sensitive and
environmental friendly HPLC method for simultaneous determination of LOR and DES in spiked human
plasma with a run time of less than 6 minutes with percentage recovery of 97.57 and 86.87% for LOR and

DES, respectively.
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2. Experimental:

2.1. Apparatus:

Thermo scientific (Finnigan Surveyor)® HPLC instrument (USA) with a Thermo Scietific® BDS Hypersil
Cis (5 pm, 250 x 4.60 mm), PDA plus absorbance detector, LC QUAT pumps and connected to PC loaded
with chromQuest software v5. Labomed® UV-VIS Double Beam (UVD-2950) Spectrophotometer with
matched 1 cm quartz cells and connected to windows compatible computer using UV Win 5 Software v6.
HANNA®HI 8314 membrane pH-meter (Romania) for pH adjustment.

2.2. Materials and reagents:

All solvents and reagents were HPLC analytical grade. Methanol, potassium dihydrogen phosphate and
ortho-phosphoric acid were purchased from Fisher Scientific, England. LOR and DES were supplied by
EPICO®, EGYPT. Standard solutions of 200 pug/mL were prepared by dissolving 0.01 mg of each pure drug
in 50 mL of the mobile phase. The mobile phase was a freshly prepared binary mixture of MeOH and 0.025
M potassium dihydrogen phosphate adjusted to pH 3.50 using ortho-phosphoric acid (85 : 15, v/v), filtered
and degassed using 0.45 um membrane filter. The human plasma was provided by Zagazig University
Hospital and was tested to be drug and disease-free. Plasma was kept frozen before use, and was then stored
either at -4° C between uses or at -20° C for freeze-thaw cycle stability studies.

2.3. Procedures:

2.3.1. Preparation of standard calibration curves:

Appropriate mixed dilutions of LOR and DES standard stock solutions were done in 10 mL volumetric flasks
to get final concentrations of 47.50 up to 3125 ng/mL for both drugs. A 10 puL of each mixture was then
injected into the column and the chromatogram was obtained at 248 nm. A graph was plotted as the
concentration of drugs against response (peak area).

2.3.2. Human plasma samples preparation:

Calibration curve and validation QC samples at concentrations of 60, 125, 500, 1000, and 2500 ng/mL in
plasma were prepared. Aliquots of 400 puL plasma samples and different drug mixture volumes ranging from
200 up to 400 pL were added into 10 mL centrifuge tubes and vortexed for 1 min. The mixture was then
precipitated with methanol (total volume 4 mL). After vortexing for 1 min, the samples were centrifuged at
5000 rpm for 15 min. An aliquots of 10 pL of each supernatant was filtered through 0.45 um PTFE syringe

filters (Membrane solutions, USA) and injected directly into the HPLC system for analysis.



3. Results and discussion:
3.1. Optimization of Chromatographic Conditions:
All chromatographic conditions are illustrated in Table S1. Spectroscopic analysis of LOR and DES at the
range of 200-400 nm showed that they have UV absorbance maxima (Amax) at 248 and 246 nm, respectively
(Figure 2). Therefore, the chromatographic detection was performed at 248 nm as the appropriate wavelength
using a PDA detector. The method was performed on a Thermo Scientific® BDS Hypersil Cis column (5 pum,
250 x 4.60 mm).

Please insert Figure 2.

The mobile phase composition and pH were optimized by varying the composition ratio of methanol and
potassium dihydrogen phosphate at different pH values. For best separation, the mobile phase was kept as a
mixture of MeOH and 0.025 M potassium dihydrogen phosphate adjusted to pH 3.50 using ortho-phosphoric
acid (85 : 15, v/v) at a flow rate of 1 mL/min. Under these conditions, LOR and DES were separated and
eluted at 4.10 and 5.08 minutes, respectively (Figure 3A), indicating a much faster run time in comparison
with the reported methods.. These run times make the method more feasible in comparison with other
reported methods [10, 13-17, 20, 21] which were time consuming with long run times ranging from 8 to 50
minutes. In addition, the mixture determination in plasma didn't show the matrix interference effect as the
human plasma was eluted separately at 2.92 minutes in correspondence with the migration times of the two
drugs (Figure 3B).

System suitability parameters were chosen based on the guidance of the center for drug evaluation and
research (DES) (See Table 1). The results showed that the optimum mobile phase led to symmetrical peaks
(1.13 < T < 1.20), capacity factor (k < 10), resolution > 2 and theoretical plates > 2000 in plasma samples
spiked with LOR and DES. [27].

Please insert Figure 3 and Table 1.
3.2. Method Validation:
The method validation was performed according to FDA guidelines. The method was validated for linearity,

accuracy, precision, specificity, robustness, ruggedness, LODs and LOQs. Calibration curves in the spiked

plasma were found to be linear over the clinical range of 60 -2500 ng/mL for both drugs. The mean
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recoveries for LOR and DES in plasma were 97.57 and 86.87%, respectively, which make them lie within the
acceptable range according to FDA guidelines [28, 29].

3.2.1. Linearity:

Eleven different concentrations in the range 47.50 - 3125 ng/mL of the drug mixture were used for linearity
studies. Calibration curves were obtained by plotting peak area against each concentration (Table 2). Linear
regression equations for LOR and DES were found to be y = 3267.5X +650.36, and y = 3360.2X + 57.704,
respectively while the regression coefficient values (R?) were 0.9999 for the both indicating a high degree of
linearity (Figure S1).

3.2.2. Limits of detection and limits of quantification:

For determination of the limits of detection and quantitation, the adapted method was based on the signal-to-
noise ratio (3:1 for LOD & 10:1 for LOQ). Limits of detection were found to be 1.28 and 1.31 ng/mL, while
limits of quantification were calculated to be 3.89 and 3.98 ng/mL for LOR and DES, respectively (Table 2).
As compared to referenced methods, Fathalla, B. et al. [2], for example, introduced a rapid micellar HPLC
analysis for determination of LOR and DES in pharmaceutical and biological samples with LODs of 15 and
13 ng/mL, repectively. Other methods [7, 10, 12, 14, 15, 20-22, 25, 26] showed sensitivities in the range of
55-1000 ng/mL for LOR and DES. Our much lower LOD suggests that the proposed method is highly
superior over these reported methods in terms of LOD and sensitivity. As such, the method would be more
suitable for pharmacokinetic and bioequivalence studies, where the detection of small concentrations in
plasma is required. According to Hilbert, J. et. al. [30] ,the plasma Cmax Was 30.5 ng/mL at 1.0 hour after oral
dosing of 40 mg LOR while the plasma Cmax for DES was 18.6 ng/mL at 2.2 hours after dosing. These
concentrations are higher than our recorded LOQs confirming the applicability of the proposed method in

biological studies.

Please insert Table 2.

3.2.3. Accuracy:

The accuracy of the method was determined by investigating the recoveries of LOR and DES at
concentration levels covering the specified range (three replicates of each concentration) in spiked plasma
samples. From the amount of the drug estimated, the percentage recovery was calculated and the results
showed that LOR and DES had recovery ranges of 97.57 and 86.87% respectively in plasma samples (Table
3). The chosen analyte extraction method was simple and quick in comparison with other tedious reported
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ones [8, 9, 12, 13, 17-19, 24] and seemed to positively affect the recovery ranges. The recovery ranges
obtained were within the acceptable ranges stated by the FDA guidelines (85-115%) while previously
reported methods’ recovery ranges [8, 9, 17-19] were as low as 73.60% for LOR and 40.60% for DES.

Please insert Table 3.

3.2.4. Precision:

The precision of the method was determined for both intra-day and inter-day precision using validation QC
samples at concentrations of 95, 625 and 100 pg/mL. In term of intra-day precision, both standard deviation
(SD) and coefficient of variation (CV%) were calculated for three replicate analyses using the same pure drug
solution at the first day of analysis. The SD and CV% values (varied from 0.001 to 1.59) revealed the high
precision of the method. For inter-day reproducibility, the day-to-day SD and CV% values were also in the
acceptable range of 0.002 - 2.63 (Table 4). These results showed that the proposed method has an adequate

precision in the simultaneous determination of LOR and DES in pure samples.

Please insert Table 4.

3.2.5. Selectivity and Specificity:

The selectivity of the method was checked by injecting the solutions of LOR and DES into the column
separately where two sharp peaks were obtained at retention times of 4.10 and 5.08 minutes, respectively, and
these peaks were not obtained for the blank solution. The specificity of the method was demonstrated through
the complete separation of peaks of analyzed drugs from the peak of the used sample matrix (human

plasma).Sharp and well-resolved peaks were obtained for all the three entities. (Figure 3B).

3.2.6. Stability of human plasma samples:

Stability studies were conducted by storage of QC plasma samples at 4 °C and applying freeze-thaw cycles at
-80 °C (over three days) and results are summarized in Table 4. The SD and CV% values (varied from 0.001
to 10.29) show that the spiked drug plasma samples are highly stable indicating the high suitability of the

method in pharmacokinetic studies regarding LOR and DES mixture in biological samples.
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4. Conclusion:

In this study, a novel RP-HPLC method was developed and validated for rapid and simultaneous estimation
of loratadine (LOR) and desloratadine (DES) in biological fluids within 6 minutes. The results obtained
indicated that the proposed method is rapid, sensitive in the nanogram range, accurate, selective, robust and
reproducible. This analytical method is adequate and useful for the clinical estimation of LOR and DES in
human plasma samples which can be applied for therapeutic drug monitoring according to FDA guidelines

for pharmacokinetic and bioequivalence studies

Acknowledgments

The authors would like to thank the Bioequivalence and Accurate Measurement Unit, Zagazig University for
facilitating and conducting the spectroscopic and chromatographic study. Also, the authors are grateful to
Zagazig University Hospital for providing the drug and disease free plasma samples.

Competing interests

The authors declare that they have no competing interests.

Availability of data and materials

Present in manuscript and supplementary file.

Ethics approval and consent to participate
Not applicable.

Funding

Not applicable.

References:

1. Du Buske, L.M. Clinical comparison of histamine H1-receptor antagonist drugs. J. Allergy. Clin.
Immunol. 1996, 98, S307-S318. https://doi.org/10.1016/S0091-6749(96)80116-3.

2. Fathalla, B.; Sawsan, A.R.; Mohamed, E.A.; Sahar, Z.; Sona, B. Rapid micellar HPLC analysis of
loratadine and its major metabolite desloratadine in nano-concentration range using monolithic column

-7 -


https://doi.org/10.1016/S0091-6749(96)80116-3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Belal%20F%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abd%20El-Razeq%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Awady%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zayed%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barghash%20S%5BAuthor%5D

and fluorometric detection: application to pharmaceuticals and biological fluids. Chem. Cent. J. 2016, 10,
79. doi: 10.1186/s13065-016-0225-5.

3. Haria, M.; Fitton, A.; Peters, D.H. Loratadine. A reappraisal of its pharmacological properties and
therapeutic use in allergic disorders. Drugs. 1994, 48, 617-637. https://doi.org/10.2165/00003495-
199448040-00009.

4. Kleine-Tebbe, J.; Josties, C.; Frank, G.; Stalleicken, D.; Buschauer, A.; Schunack, W.; Kunkel,
G.;, Czarnetzki, B. Inhibition of IgE and non-IgE mediated histamine release from human basophil
leukocytes in vitro by a histamine H1-antagonist, desethoxycarbonyl-loratadine. J Allergy. Clin. Immunol.
1994, 93, 494-500.

5. The United States Pharmacopeia 32 The National Formulary 27, Electronic Version [CD-ROM]. US
Pharmacopeial Convention, Rockville, 20009.

6. Popovic, G.; Cakar, M.; Agbaba, D. Acid-base equilibria and solubility of loratadine and desloratadine
in water and micellar media. J. Pharm. Biomed. Anal. 2009, 49, 42-47.
https://doi.org/10.1016/j.jpba.2008.09.043.

7. Rao, D.D.; Satyanarayana, N.V.; Malleswara, R.; Sait, S.S.; Chakole, D.; Mukkanti, K. A validated
stability-indicating UPLC method for desloratadine and its impurities in pharmaceutical dosage forms. J.
Pharm. Biomed. Anal. 2010, 51, 736-742. https://doi.org/10.1016/j.jpba.2009.09.016.

8. Yang, L.; Mann, T.D.; Little, D.; Wu, N.; Clement, R.P.; Rudewicz, P.J. Evaluation of a four-channel
multiplexed electrospray triple quadrupole mass spectrometer for the simultaneous validation of
LC/MS/MS methods in four different preclinical matrixes. Anal. Chem. 2001, 73, 1740-1747.
https://doi.org/10.1021/ac0012694.

9. Sutherland, F.C.W.; de Jager, A.D.; Badenhorst, D.; Scanes, T.; Hundt, H.K.L.; Swart, K.J.; Hundt,
A.F. Sensitive liquid chromatography-tandem mass spectrometry method for the determination of
loratadine and its major active metabolite descarboethoxyloratadine in human plasma. J. Chromatogr. A.
2001, 914, 37-73. https://doi.org/10.1016/S0021-9673(01)00646-X.

10. Ruperez, F.J.; Fernandez, H.; Barbas, C. LC determination of loratadine and related impurities. J.
Pharm. Biomed. Anal. 2002, 29, 35-41. https://doi.org/10.1016/S0731-7085(02)00057-2.

11. Yang, L.; Amad, M.; Winnik, W.M.; Schoen, A.E.; Schweingruber, H.; Mylchreest, I.; Rudewicz, P.J.
Investigation of an enhanced resolution triple quadrupole mass spectrometer for high-throughput liquid
chromatography/tandem mass spectrometry assays. Rapid Commun. Mass. Spectrom. 2002, 16, 2060-
2066. https://doi.org/10.1002/rcm.824.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5395507/
https://dx.doi.org/10.1186%2Fs13065-016-0225-5
https://doi.org/10.2165/00003495-199448040-00009
https://doi.org/10.2165/00003495-199448040-00009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stalleicken%20D%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buschauer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schunack%20W%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunkel%20G%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunkel%20G%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Czarnetzki%20B%5BAuthor%5D&cauthor=true&cauthor_uid=7509820
https://scholar.google.com/scholar?hl=en&q=The%20United%20States%20Pharmacopeia%2032%20%282009%29%20The%20National%20Formulary%2027%2C%20Electronic%20Version%20%5BCD-ROM%5D.%20US%20Pharmacopeial%20Convention%2C%20Rockville
https://doi.org/10.1016/j.jpba.2008.09.043
https://doi.org/10.1016/j.jpba.2009.09.016
https://doi.org/10.1021/ac0012694
https://doi.org/10.1016/S0021-9673(01)00646-X
https://doi.org/10.1016/S0731-7085(02)00057-2
https://doi.org/10.1002/rcm.824

12. Naidong, W.; Addison, T.; Schneider, T.; Jiang, X.; Halls, T.D.J. A sensitive LC/MS/MS method
using silica column and aqueous-organic mobile phase for the analysis of loratadine and descarboethoxy-
loratadine in human plasma. J. Pharm. Biomed. Anal. 2003, 32, 609-617. https://doi.org/10.1016/S0731-
7085(03)00168-7.

13.Yin, 0.Q.P.; Shi, X.; Chow, M.S.S. Reliable and specific high performance liquid chromatographic
method for simultaneous determination of loratadine and its metabolite in human plasma. J. Chromatogr.
B. Analyt. Technol. Biomed. Life Sci. 2003, 796, 165-172. https://doi.org/10.1016/j.jchromb.2003.08.023.

14. Qi, M.;, Wang, P.; Geng, Y. Determination of desloratadine in drug substance and pharmaceutical
preparations by liquid chromatography. J. Pharm. Biomed. Anal. 2005, 38, 355-359.
https://doi.org/10.1016/j.jpba.2005.01.003.

15. EI-Sherbiny, D.T.; ElI-Enany, N.; Belal, F.F.; Hansen, S.H. Simultaneous determination of loratadine
and desloratadine in pharmaceutical preparations using liquid chromatography with a microemulsion as
eluent. J. Pharm. Biomed. Anal. 2007, 43, 1236-1242. https://doi.org/10.1016/j.jpba.2006.10.027.

16. Vlase, L.; Imre, S.; Muntean, D.; Leucuta, S.E. Determination of loratadine and its active metabolite in
human plasma by high-performance liquid chromatography with mass spectrometry detection. J. Pharm.
Biomed. Anal. 2007, 44, 652-657. https://doi.org/10.1016/j.jpba.2006.08.013.

17.Sora, D.l.; Udrescu, S.; David, V., Medvedovici, A. Validated ion pair liquid
chromatography/fluorescence detection method for assessing the variability of the loratadine metabolism
occurring  in  bioequivalence  studies. Biomed.  Chromatogr. 2007, 21, 1023-1029.
https://doi.org/10.1002/bmc.845.

18. Srinubabu, G.; Patel, R.S.; Shedbalkar, V.P.; Rao, A.A.; Rao, M.N.; Bandaru, V.V.R. Development
and validation of high-throughput liquid chromatography-tandem mass spectrometric method for
simultaneous quantification of loratadine and desloratadine in human plasma. J. Chromatogr. B. 2007,
860, 202-208. https://doi.org/10.1016/j.jchromb.2007.10.036.

19. Patel, B.N.; Sharma, N.; Sanyal, M.; Shrivastav, P.S. LC-MS-ESI for the determination of loratadine
and descarboethoxyloratadine in human plasma. J. Chromatogr. Sci. 2010, 48, 35-44.
https://doi.org/10.1093/chromsci/48.1.35.

20. Lu, J.; Wei, Y.C.; Markovich, R.J.; Rustum, A.M. Development and validation of a novel stability-
indicating reversed-phase high-performance liquid chromatography method for assay of loratadine and
determination of its related compounds. J. AOAC Int. 2010, 93, 891-903.


https://doi.org/10.1016/S0731-7085(03)00168-7
https://doi.org/10.1016/S0731-7085(03)00168-7
https://doi.org/10.1016/j.jchromb.2003.08.023
https://doi.org/10.1016/j.jpba.2005.01.003
https://doi.org/10.1016/j.jpba.2006.10.027
https://doi.org/10.1016/j.jpba.2006.08.013
https://doi.org/10.1002/bmc.845
https://doi.org/10.1016/j.jchromb.2007.10.036
https://doi.org/10.1093/chromsci/48.1.35

21. Ramulu, G.; Kumar, Y.R.; Vyas, K.; Suryanarayana, M.V.; Mukkanti, K. A new validated liquid
chromatographic method for the determination of loratadine and its impurities. Sci. Pharm. 2011, 79, 277-
292. https://doi.org/10.3797/scipharm.1012-13.

22. Youssef, R.M.; Khamis, E.F.; El-Sayed, M.A.; Abdel Moneim, M.M. Validated HPTLC method for
simultaneous determination of loratadine and desloratadine in presence of coformulated drug. J. Planar
Chromatogr. Mod. TLC. 2012, 25, 456-462. https://doi.org/10.1556/JPC.25.2012.5.12.

23. Issa, N.; MLynarova, M. Analysis of tablets containing the antihistamine loratadine: a contribution to
the identification of impurities. Ceska Slov. Farm. 2004, 53, 192-196.

24. Johnson, R.; Christensen, J.; Lin, C.C. Sensitive gas-liquid chromatographic method for the
determination of loratadine and its major active metabolite, descarboethoxyloratadine, in human plasma
using a nitrogen-phosphorus detector. J. Chromatogr. B. Biomed. Sci. Appl. 1994, 657, 125-131.
https://doi.org/10.1016/0378-4347(94)80078-2.

25. Rele, R.V.; Gurav, P.J. A simple extractive spectrophotometric determination of loratadine,
desloratadine and rupatadine from pharmaceutical formulations. Int. J. Pharm. Bio. Sci. 2012, 3, 89.

26. EI-Awady, M.; Belal, F.; Pyell, U. Robust analysis of the hydrophobic basic analytes loratadine and
desloratadine in pharmaceutical preparations and biological fluids by sweeping—cyclodextrin-modified
micellar  electrokinetic ~ chromatography. J.  Chromatogr. A. 2013, 1309, 64-75.
https://doi.org/10.1016/j.chroma.2013.08.020.

27. CDER Center for Drug Evaluation and Research Reviewer Guidance Validation of Chromatographic
Methods, 1994. (https://www.fda.gov/downloads/drugs/guidances/ucm134409.pdf).

28. US Food and Drug Administration. Guidance for Industry: Bioanalytical Method
Validation, 2001. (http://www.fda.gov/downloads/Drugs/Guidance/ucm070107.pdf).

29. Zimmer, D. New US FDA draft guidance on bioanalytical method validation versus current FDA and
EMA Guidelines: chromatographic methods and ISR. Bioanal. 2014, 6(1), 13-19. doi:
10.4155/bi0.13.298.

30. Hilbert, J.; Radwanski, E.; Affrime, M.; Perentesis, G.; Symchowicz, S.; Zam- paglione, N. Excretion
of loratadine in human breast milk. J. Clin. Pharmacol. 1988, 28(3), 234-239. DOI:10.1002/j.1552-
4604.1988.th03138.x.

-10 -


https://doi.org/10.3797/scipharm.1012-13
https://doi.org/10.1556/JPC.25.2012.5.12
https://doi.org/10.1016/0378-4347(94)80078-2
https://doi.org/10.1016/j.chroma.2013.08.020
https://www.fda.gov/downloads/drugs/guidances/ucm134409.pdf
https://doi.org/10.4155/bio.13.298
https://doi.org/10.1002/j.1552-4604.1988.tb03138.x
https://doi.org/10.1002/j.1552-4604.1988.tb03138.x

Figure Captions

Figure 1: Chemical structures of loratadine (LOR) and desloratadine (DES).

Figure 2: Overlain spectra of 1000 ng/mL loratadine (LOR.......) and desloratadine (DES__ ) at

maximum wavelengths of 248 and 246 nm, respectively.

Figure 3: HPLC Chromatogram of (A) authentic mixture of loratadine (LOR) and desloratadine
(DES) and (B) spiked mixture of loratadine (LOR) and desloratadine (DES) in human plasma using
Thermo Scientific® BDS Hypersil Cis column (5 um, 250 x 4.60 mm) column and a mobile phase of
MeOH : 0.025 M KH2PO4 adjusted to pH 3.50 using ortho - phosphoric acid (85 : 15, v/v). Other

chromatographic conditions are stated in Table S1.
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Table 1. System suitability parameters for LOR and DES in plasma samples.

Parameters LOR DES Reference values [27]
Retention time, tr 4.10 5.08

Capacity factor, k' 1.73 2.38 Accepted k' value (1-10)
Peak asymmetry (Tailing factor, T) 1.13 1.20 Accepted T value < 2
Therotical plates, N 2151 3329 Accepted N value > 2000
Resolution, Rs 2.20 Accepted value > 2
Selectivity (Separation factor, a) --- 1.37
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Table 2. Results of analysis for LOR and DES using the proposed method.

LOR DES

%

Parameters

Taken ng/mL
Found ng/mL
Recovery %
Accuracy %
Taken ng/mL
Found ng/mL
Accuracy %

Recovery

3125 | 3129.12 | 100.13 | 0.13 | 3125 | 3144.13 | 100.61 | 0.61

2500 | 2483.51 | 99.34 | -0.65 | 2500 | 2484.33 | 99.37 -0.62

1560 | 1544.26 | 98.99 | -1.01 | 1560 | 1580.12 | 101.29 1.29

1250 | 1242.06 | 99.36 | -0.63 | 1250 | 1231.27 | 98.50 -1.49

780 | 793.95 | 101.78 | 1.78 780 795.58 | 101.99 1.99

625 | 626.06 | 100.17 | 0.17 625 625.48 | 100.07 | 0.07

312 | 317.76 | 101.68 | 1.68 312 307.66 98.45 -1.54

190 | 186.20 | 98.00 | -1.99 | 190 186.80 98.32 -1.67

156 | 155.06 | 99.24 | -0.75 | 156 153.98 98.54 -1.45

95 93.40 98.32 | -1.67 95 94.00 98.94 -1.05

4750 | 46.70 98.32 | -1.67 | 47.50 | 46.55 98.00 -1.99

Mean 99.57 | -0.42 99.46 -0.53
+SD 1.272 1.339

+RSD 1.277 1.346

+SE 0.383 0.403
Variance 1.618 1.793

LOD (ng/mL) 1.28 1.31

LOQ (ng/mL) 3.89 3.98
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Table 3. Result of analysis of proposed method in human plasma.

LOR DES
(=]
Parameters é EI § CE, EI EI > i
= 2 8§ |§ 8| F | &g | &
- £ o < |k £ iz <
2500 | 249253 | 99.70 |-0.29 | 2500 | 2137.27 | 85.49 | -14.50
1000 | 952.20 95.22 | -4.77 | 1000 | 880.33 | 88.03 | -11.96
500 | 496.18 99.23 | -0.76 | 500 429.72 | 85.94 | -14.05
125 | 121.14 96.91 |-3.08| 125 109.22 | 87.37 | -12.62
60 58.08 96.80 |-3.19| 60 52.52 87.53 | -12.46
Mean 97.57 |-2.42 86.87 | -13.12
+SD 1.861 1.096
+RSD 1.907 1.262
+SE 0.832 0.490
Variance 3.464 1.203
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Table 4.

loratadine (LOR) and desloratadine (DES) in pure and plasma samples.

Intra- & inter-day precision and stability results using 3 quality control samples of

Found
Concentrations . Ccv Accuracy
Drugs concentrations Mean = SD
(ng/mL) (%) %
(ng/mL)
Intra-day runs LOR 2500 2446 98.05 + 0.03 1.24 -2.04
(n=3) 625 620 99.20 + 0.01 1.28 -0.81
95 93 98.11 £ 0.001 1.07 -1.89
DES 2500 2465 98.65+0.03 131 -1.34
625 633 101.36 £ 0.01 1.19 1.36
95 95.66 100.61 + 0.001 1.59 0.62
Inter-day runs LOR 2500 2531 100.68 £ 0.03 1.37 0.67
(n=3) 625 636 101.90 £ 0.01 1.46 1.87
95 95.70 100.97 + 0.002 2.63 0.99
DES 2500 2526 101.15+0.04 1.61 1.12
625 636 101.83 £0.01 1.91 1.82
95 96.66 101.68 + 0.002 2.60 1.67
4°C LOR 2500 2400 96.16 = 0.08 3.56 -3.84
temperature 500 505 101.01 + 0.01 2.43 1.01
(n plasma =3) 60 57 95.51 + 0.001 1.75 -4.48
DES 2500 2127 85.08 = 0.01 0.53 -14.90
500 439 87.93+0.04 10.29 -12.07
60 51 85.21 + 0.002 4.05 -14.80
—80°C LOR 2500 2433 97.49 £ 0.05 2.10 -2.51
temperature 500 511 102.34 + 0.01 2.60 2.33
(n plasma =3) 60 58 96.80 = 0.002 3.44 -3.19
DES 2500 2139 85.56 + 0.01 0.47 -14.43
500 464 92.82+0.03 6.57 -7.18
60 52 86.21 + 0.001 3.33 -13.80
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