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Determination of Cyclosporin A in Human Whole Blood Using Liquid
Chromatography — Tandem Mass Spectrometry with
Solid Supported Liquid — Liquid Extraction
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Abstract: A method based on liquid chromatography — tandem mass spectrometry ( LC — MS/MS)
with solid supported liquid — liquid extraction was developed for the determination of cyclosporin A in
human whole blood. The whole blood sample was loaded on the solid supported liquid - liquid extrac-
tion column after protein precipitation, and then eluted with methyl tert-butyl ether. The extract was
injected into a Shim-pack XR — ODS(75 mm x3.0 mm i.d. , 2.2 pm) column for separation, fol-
lowed by detection of mass spectrometry in multiple reaction monitoring mode via an electrospray ioni-
zation interface. The quantitation was achieved using cyclosporin D as the internal standard. There
was a good linearity for the method toward cyclosporin A in the range of 1. 5 —500 pg/L with a corre-
lation coefficient(r) of 0. 998. The limits of detection and quantitation were down to 0.5 pg/L and
1.5 wg/L, respectively. The average recoveries for the analyte at three spiked levels ranged from
78.6% to 83.5% with the intra-day and inter-day relative standard deviations of 3. 1% —-5.6% and
4.5% —8.3% , respectively. This method is suitable for the determination of cyclosporin A in whole

blood sample due to its advantages of simplicity, rapidness, accuracy and reliability.
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Fig. 1 Chemical structures of CsA and CsD
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Fig. 2 Effects of nitrogen blowing pressure( A) , eluting solution(B) and eluting volume(C) on recoveries of CsA
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Table 1  Comparison of the present method with the reported methods for determination of CsA in the whole blood samples

Sample Pretreatment method LOD(ug/L) LOQ(pg/L) Recovery/% Reference
Beagle whole blood LLE - 20. 16 63.8 [7]
Whole blood LLE 7.5 10 78.6 (8]
Whole blood LLE 1.0 - 84 [9]
Rat cornea SPE 1.92 - 77 [10]
Whole blood SLE 0.5 1.5 79.5 This work
.
3 & it

ARG T 3T SLE BiAFRRARLE & LC - MS/MS I 4 1L CsA B4 7, %L R e,
REPERMETEERIF, vl R CsA M 253K BRI R HEROR SCR AL 254K Y5, A7 BT S i i
TR RAE TR R, AT i %,
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