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Deter mination of loratadine in human plasma by HPLC with
fluorescence detector and study on its bioavailability

XU Xiaojie' , SHANG Erxin' , QIU Furrong’ , MAO Guo guang” , XIANG Bing ren'

(1. Center for Instrumental Analysis of China Pharmaceutical University , Nanjing 210009 , China ;
2. National Drug Clinical Research Base , Yijishan Hospital , Wannan Medical College , Wuhu 241001, China)

Abstract: Aim To establish an HPLC fluorescence method for determination of loratadine in human
Methods An Alltech- G column and a mobile phase of
acetonitrile- water glacial acetic acid-triethylamine (90: 100: 6: 0.15) were used. The fluorescence detector was
set at E, 274 nm, E, 450 nm. The flow rate was 1 mLe min” '

plasma and evaluate its relative bioavailability .

. Results The calibration curve was linear over
a concentration range of 0.2 - 30 pg* L' . The limit of quantification was 0.2 pg* L' . The average method
recoveries varied from 96 % to 98 % . The results showed AUC, T,., G, and T, p between the testing

tablets, testing capsules and reference tablets had no significant difference ( P > 0.05) .

Relative

bioavailabilities were 107 % £17 % and 100 % *14 % respectively . Conclusion The three formulations were

bicequivalent .
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Loratadine is an antihistamine drug used as first-line
agent for the treatment of urticaria and rhinitis'' ' ( Figure
1).

metabolized in liver, and descarboethoxyloratadine is the

The drug is rapidly absorbed and extensively

major metabolite . Thus, great individual variability in

level of loratadine occurs among patients . A sensitive and
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simple loratadine determination method for bioavailability
studies and therapeutic drug monitoring is thus in need .
Several techniques have been reported for loratadine quan-
tification in plasma samples , such as radioimmunoassay ,
gas chromatography ( GC)'*', high performance liquid
chromatography ( HPLC) with ultraviolet ( UV) detect
jon*! | mass spectrometry ( MS)'*!, fluorescence detect-
jon'® n°’ . The method
using fluorescence detection has been reported by
Zhong>! with an LOQ of only 0.5 pgeL ™" .

! and chemiluminescence detectio
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This paper presents a simple and sensitive procedure
for loratadine determination in human plasma, which has

been successfully applied to bioavailability study .

Materials and methods

Chemical and reagents  Loratadine tablets and
capsules ( each contains 10 mg loratadine , Nanjing A
Pharmaceutical Co, Ltd.) ; reference tablets ( clatitin, 10
mg/ tablet , Shanghai Schering- plough Pharmaceutical Co,
Ltd.) ; the internal standard chlorimipramine ( Figure 1)
was obtained from Shanghai Novartis Pharmaceutical
Cor ., Ltd; acetonitrile , water, glacial acetic acid were of
analytical grade or HPLC grade .
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Figure 1 ~ Chemical structures of loratadine and

chlorimipramine ( IS)

Chromatographic condition The HPI1090 HPLC
system was used with RFIOA ( Shimadazu) fluorescence
detector. The samples were separated on a Alltech- Cj
(150 mm X 4.6 mm ID, 5 pm) column. The mobile
phase was a mixture of acetonitrile- water glacial acetic
acid triethylamine (90: 100: 6: 0.15) at a flow rate of 1
mL* min"' . The parameters of the detector were as
follows: E, 274 nm; E, 450 nm; Gain 2; Ratio 1 ;
Range 1 ; Sens 1 ; Response 4.

Clinical study

were administered to 24 healthy male volunteers in a

Three formulations of loratadine

balanced 3 x 3 Latin square design experiment ( Table
1), separated by one week washout period. The
volunteers fasted overnight for at least 10 h before the
administration of drug (10 mg x 2) and 4 wore hours after
dose . The participants did not take any medication,
cigarette , wine or tea for at least two weeks prior to and
during the days of the study. Venous blood samples (3
mL) were drawn into heparinized tubes before and 0. 25,
0.5,0.75,1,1.5,2,2.5,3,4,5,6,8,12 h after
the drug was administrated. The blood samples were
centrifuged at 1 100 r* min"' for 15 min and the plasma
samples were frazen at - 20 ‘C before analysis .

Table 1 Balanced 3 x 3 Latin square design

Volunteer First period Second period Third period

R Tl T2
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R: Reference tablets; Tl : Experimental tablets; T2:

Experimental capsules

Sample preparation One mL volume of plasma
was transferred to a 10 mL glass centrifuge tube , mixed
with 50 pL of internal standard solution (5 mg*L™') and
0.1 mL of sodium acetate solution (50 g*L" 1) , followed
by 0.5 mL of methanol and 5 mL of mhexane. The
sample was vortexed for 3 min and centrifuged at a speed
of 4000 re+ min"'

quantitatively ( 4 mL) transferred to another 10 mL

for 10 min. The organic layer was

centrifuge tube and evaporated to dryness in a water bath
at 60 C under a stream of nitrogen. The residue was
reconstituted in 50 pL methanol , after a high speed
centrifugalization of 16 000 r* min~' , a 20 pL aliquot was

injected into HPLC for analysis .

Results
1 Separation

Loratadine and internal standard were well separated
from the biological background under the described
chromatographic conditions , and the retention time were
7.5 min and 4.9 min, respectively ( Figure 2) . The
peaks were of good shape and completely resovled. No



XU Xiao jie ,et al :Determination of loratadine in human plasma by HPLC with fluorescence detector and study on its bicavailability * 125 ¢

interfference from plasma matrix was observed. The limit
of quantification was 0.2 pg*L™' .
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1:1S; 2: Loratadine
Chromatograms of blank plasma ( A) and 10
pg'L'1 loratadine and internal standard in plasma ( B)

Figure 2

under the running condition of Alltech- G column and a

mobile phase of acetonitrile- water glacial acetic acid
triethylamine (90: 100: 6: 0.15)

2 Calibration

The calibration curve was obtained by analyzing five
samples for each of seven tested concentrations (0.2,
0.5,2,5,10, 20 and 30 pg* L") . The curve was
linear in whole range tested (0.2 - 30 pg-* L'l) and
described by Y=0.2959 X+0.0048 ( r=0.9998, n
=5), where Y corresponds to the peak area ratio of
loratadine and the internal standard and X to the
concentration of loratadine added over the whole range .

3 Recovery and precision

The absolute recovery of loratadine was determined
at three different concentration levels ( low, medium,
high) by comparing extracted versus unextracted samples
(the one which was dissolved by the mobile phase with
the corresponding concentration) . The method recovery
was determined by comparing concentration obtained
through the calibration curve versus that had been added
( Table 2) .

To evaluate the precision of the method , the samples
at three different concentrations were analyzed both on the
same day and different days .

4 Clinical application
Figure 3 depicts the mean ( 24 patients) plasma

concentratiorrtime curve of loratadine after per oral
administration of loratadine tablets, loratadine capsules
and claritin, respectively. As can be seen, the three

curves are almost overlapped .

Table 2 Recovery and precision
Content Absolute Method RSD/ %
/ ugrL™! recovery/ % recovery /% Intra-day  Inter day
0.5 96 t6 98 +6 6 .29 6.02
5 93 +4 96 +4 4 .35 4 .55
20 95 *6 98 +3 2 .64 3.68
21 .
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Figure 3  Mean plasma concentratiorrtime curve
Table 3 shows the main pharmacokinetic parameters
(AUG). 151> GCuxs Tuw, T2 p) of loratadine. The
Results demonstrate that the three
loratadine were bicequivalent by variance analysis , test of
confidence interval and 90 % confidential limit. And the
relative bioavailability of the testing tablets and capsules
were 107 % £17 % and 100 % *14 %, respectively .

formulations  of

Table 3 Pharmacokinetic parameters of loratadine
following oral administration (20 mg) of three
for mulations to 24 subjects (x T s)

Parameter R Tl T2
AUC,. 1,/ mg*h=L"! 34 %25 37 £28 33 +23
AUG, . o/ mgeheL"! 38 28 42 £32 39 £28
Cona/ ug* L™ 14 %7 13 8 13 +7
T/ b 1.2%0.7 1.0%0.5 1.3%0.7
Tijp/h 3.6%2.0 43%3.0 41%2.0

Discussion

The described method was established as a rapid,
sensitive and selective RP- HPLC analysis of loratadine
with fluorescence detection. The method improved upon
previously reported methods for accurate measure ment of
loratadine in biological samples . And it needs only I mL
of human plasma and LOQ is 0.2 pg*L™' better than that
has been reported. Uncomplicated two steps analytical
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procedure based on simple liquid-liquid extraction
followed by redissolving and evaporation gives clean probe
for HPLC with satisfactory recovery .

Instead of using special synthetic loratadine analog
standard ,
chlorimipramine . Fluorescence detection is more sensitive
than UV. Addition of 0.5 mL methanol is to prevent

emulsification . Balanced 3 x 3 Latin square design is to

as internal we used commonly available

eliminate the difference between periods .

The result indicates that there is great difference of
biocavailability among individuals , because loratadine is
metabolized to descarboethoxyloratadine predominantly by
cytochrome P450 3A4 ( CYP3A4) and cytochrome P450
2D6 ( CYP2D6) , which both have different activities
between individuals .
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