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Clenbuterol is a R-2-agonist and an effective bronchial dilator used for the treatment of human asthma, Table 1: BsackCCIZaI(E)ulatec: Concentrations from the Calibration Curve for
but clenbuterol also has significant anabolic effects and is used regularly as a drug of abuse by athletes (S) - Clenbutero Fiaure 2 Representative Calibration Fiaure 3. Representative Calibration
and for livestock due to its muscle growth stimulant and fat catabolism properties. (S) - Clenbuterol Nominal Concentrations (ng/ml) 9 : P 9 : p

However, it is clenbuterol’s anabolic properties that make it a drug which is regularly monitored by Curve for (S) - Clenbuterol Curve for (R) - Clenbuterol
veterinary and human doping control laboratories.

A specific chirally discriminating analytical method for the determination of both enantiomers of
clenbuterol in rat plasma has been developed. The dynamic range was 0.500 - 500ng/ml for both the (R) 5.14

and (S) clenbuterol enantiomers using a urea type pirkle stationary phase. ) 5.29

Figure 1: Structural formulae of (S) and (R) - Clenbuterol
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METHODOLOGY

Sample Preparation and Extraction - Plasma Samples
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TSS V9009

Batch 003
Control rat plasma samples were spiked with solutions containing racemic clenbuterol. The samples

were prepared for extraction by accurately pipetting 100yl of plasma (Li hep) into an eppendorf tube and

100pl of 1IN NaOH added to basify the plasma. The samples were then extracted by liquid-liquid extraction
by pipetting 400ul of 7:3 v/v methyl tert butyl ether (MTBE): Hexane and gently shaking for ten minutes. ) ) ) . o
The samples were left at room temperature to allow the layers to clarify, and then placed in a -80°C Figure 41  Representative Chromatogram from a Calibration Standard Sample containing

freezer for 15 minutes to allow the aqueous layer to freeze. The organic layer was decanted to a culture ) 0.50ng/ml of (S) - Clenbuterol and (R) - Clenbuterol

tube and centrifuged to dryness under vacuum.

The samples were prepared for analysis by re-constituting the dry extract in 100ul of mobile phase.
Sample Analysis CV (%)

* outside acceptance criteria, results not used in calculation
The LC-MS/MS system comprised of a CTC HTC PAL Auto sampler, an Agilent HP1100 series quaternary ,.ll
pump, degasser and column oven coupled to a Heated Nebuliser APCI interface of an Applied Biosystems Table 3: Back Calculated Concentrations from the Calibration Curve for
MDS SCIEX API 3000 triple quadrupole mass spectrometer operating in the positive mode. The chiral (R) - Clenbuterol II \
chromatography was performed on a urea type pirkle phase Phenomenex Chirex 3022 (250 x 4.6mm 5). . .
The separation was performed isocratically using a mobile phase of 0.2% formic acid in 65/25/10 v/v/v (R) - Clenbuterol Nominal Concentrations (ng/ml) ) i-p,l"i'i"' LL‘% i | JJ k\v
Hexane/ 1, 2- Dichloroethane/Ethanol, at a flow rate of 1ml/min with a run time of 25 minutes. An injection 'ﬂf.y'filt.ll'h] ] 1 J i
volume of 30ul was used and the flow from the column was diverted to waste for the first 10 minutes. 200 W el W LN i Jh%ﬁ\r”"‘w'hm

(S) - Clenbuterol and (R) - Clenbuterol were determined by monitoring the following mass transitions:

(S) - Clenbuterol: 277.10 - 202.94
(R) - Clenbuterol: 277.10 - 202.94

RESULTS

Back-calculated results for the plasma calibration samples are shown in Table 1 and Table 3. The
Calibration curves showed good linearity (Correlation coefficient >0.99) over the range 0.500 — 500ng/ml Batch ID
for both (S) and (R) enantiomers. The quality control accuracy and precision data presented in Table 2
and Table 4 show that for all levels (0.500, 1.50, 50.0, 400 and 500 ng/ml) that they are all satisfactory.
Typical calibration curves are displayed in Figure 2 and Figure 3 respectively for (S) and (R) — clenbuterol.
Typical chromatograms are shown in Figure 4 and Figure 5. Sharp, asymmetrical peaks with good
sensitivity were obtained for both enantiomers.

The chromatograms show that the clenbuterol enantiomers are chromatographically resolved as TSS V9009
determined by the R, value = 1.64 for the separation. Batch 003

(@) (S)- Clenbuterol (b) (R)- Clenbuterol

* results not used in calculation

Figure 5:  Representative Chromatogram from a Calibration Standard Sample containing
500ng/ml of (S) - Clenbuterol and (R) - Clenbuterol

Table 4: (R) - Clenbuterol Quality Control Accuracy and Precision Statistics

CONCLUSION

A sensitive and versatile Chirally discriminating bio-analytical LC-MS/MS method was developed to

'=_
determine concentrations of (S) — Clenbuterol and (R) — Clenbuterol in rat plasma.

(@) (S)- Clenbuterol (b) (R)- Clenbuterol

outside acceptance criteria, results not used in calculation



