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Nicotine is a naturally occurring chemical compound that is widely used in consumer and therapeutic products. Eartnplle Preparatior; e o - e 3 ol orrat P s (25 113 ESI-MS/MS Detection of Nicotine and Cotinine
NI ' ' ' 1COT 1L - dl PlaSma sampies were prepared using a protein precipitation proceaure in a vyo-well 1ormat. FlasSma Samplies ML) Were . . - : : : : :

Covine i o melabolls of nicoine, A ud tromatograpy tandem mass specorety (LCASMS i 20wt sl 125 s b 4 .Cv NG et vt o Vst an e ol eyl QU W s 5,6 o ok nd 4,05
extraction in a 96-well plate format and requires 25 WL of rat plasma. The analysis was carried out on a Waters Cfgénful_gatfn, .thle or%aplc!acyﬁﬂrgll(\;lgo pl_l) v.ver?c transfer;ed |pto a clean plate. The extracted samples were diluted with water cotlplne ( |gur§ ) |cot|qe gives its pseudomolecular |on.[ +H]+, at m Z | 03. . and It fragments in Q
UPLC®-BEH Phenyl, 1.7 pm (30 x 2.1 mm) column with a cycle time of 2 minutes. The calibration ranges are from (150 HL), then injected for LG-MS/MS analysis after cenirifugation. to give two major product ions m/z 130.2 and m/z 117.1 (Figure 2 A). Cotinine gives a pseudomolecular
1 to 500 ng/mL for nicotine and cotinine. The method and slightly modified methods for various instrument ion [M+H]+ at m/z 177.3 and it produces two major fragments at m/z 80 and m/z 98 (Figure 2B). Based
platforms were qualified or validated for supporting inhalation toxicological studies from which thousands of rat FE T on their structures and functional group properties, the proposed fragmentation pathways are
plasma samples needed to be analyzed. i O@ﬂ ol @@ presented in Figure 3.
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- @ﬁ o/ o*ﬂo* Rat plasma samples (25 ylL aliquots) were extracted with 1% ammonium carbonate in methanol (pH
Nicotine, a natural alkaloid, is a major constituent of Nicotiana tubacum (tobaco) plant as a tertiary amine ~10) to precipitate plasma proteins and to release the protein bound nicotine and cotinine. After adding
composed of a pyridine and pyrrolidine rings. The primary in-vivo metabolite of nicotine is cotinine (Figure 1). lts D B g G DN oo b water, plasma extracts were injected on to a BEH phenyl, 1.7 um (30 x 2.1 mm) column with a run time
narmful effects are well known, but nicotine also has positive effects. A number of quantitative LC-MS/MS g d ‘ @ -G of 2 minutes (Figure 4A). The simple one-step plasma sample extraction avoids loss and cross
methods have recently published involving the detgrmination of nicgtine and f:oti.ninle In humgn plgsmg or urine. Figure 1. Nicotiana tabacum plant and Figure 2. Product ion mass spectra (MS/MS) Figure 3. Proposed fragmentatlon pathways for contamination of volatile CompOundS such as nicotine and cotinine (Figure 4B) Addlthna”y, USing basic
However, most of the reported procedures use solid phase extraction or liquid-liquid extraction with single-tube major pathway of nicotine metabolism.  of the protonated nicotine and cotinine. ELTItizroar:eigdnL:zzgndeisasnodcii::itgxrzgllljjr;ccl:irniﬁlions. hile oh it 5 mM . vonate). deprotonated nicot 4 cotini uted with
procedures.1-2 Complicated procedures lead to low sample throughput and contamination due to the volatile mo e p asg conditions , m ammo”'?”‘ car onlale.), eprotonated nicotine and co |n|ne.e ute V\,”
nature of nicotine and cotinine. Reliable bioanalytical methods with high sample throughput are needed in N a0 higher organic content which leads to higher sensitivity of electrospray mass spectrometric detQCtIOH
support of toxicological studies of the commercial products containing nicotine. We describe LC-MS/MS coupled O HL,MJ«H (Figure 5). Typical calibration standard curves for nicotine and cotinine both from 1 to 500 ng/mL in rat
with single-step extraction method for the determination of nicotine and cotinine in rat plasma in support of ey s plasma are shown in Figure 6. Precision and accuracy data are listed in Table 1 and Table 2 for both
ongoing toxicological inhalation studies. | - l analytes. Method precision and accuracy were acceptable based on the CRL SOP established criteria.
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LC-MS/MS system consisted of a Waters Acquity UPLC® System coupled with API 4000 triple quadrupole mass spectrometer. o L
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LC Column: Waters UPLC® BEH Phenyl, 2.1x30 mm 1.7-um i {
Column Temperature: 60°C | - h 1 | ﬂl “ || i Figure 5. LC-MS/MS chromatograms of extracts of
Auto-sampler Temperature: 4°C - 18 n” | .(N | I“h 1 ‘ "?' LLOQ, (1 ng/mL each analyte).
Mobile Phase A: 2 mM NH,HCO, hu.h:i‘ I hnﬁuﬂdh il m i i HH:'LMIIHWMM !.Hm n-"” . _ . .
Mobile Phase B- 2 mM NH.HCO, in 95% CH,CN I We hgye dgvelopgd a simple, rellablel, and h|gh throughput LC-MS/I\/IS method for S|mult.a.1neous
Strong Wash: IPA :CH;CN: MeOH (50:25:25 v/v/v) FLgure ‘t Represe?tattive It-C-I:’IIﬁ/I_MOSQ (500 ng/mL Calibrators "CALI CALZ CAL3 CAL4 CALS | CALs | CAL7 CAL3 quant|f|Cat|On Of nicotine and metabO“te cotinine from 1 {0 500 ng/mL In rat p dasSima. MOdIerd LC'
. 0 chroma ograms oT extracts o ng m Nominal Conc. (ng/mL) 1.00 2.00 5.0 50.0 100 250 450 500 . .
gvjjkwvgg,if‘- 18? '\C/'ﬁoCHN each) and rat plasma blank matrix.. Data Point 1 osa | 155 [ 4o6 | SLL [ 998 | o4 | w5 | dol MS/MS methods have been qualified or validated and used for analyses of thousands of real samples
' 0 3 Mean 1.02 1.94 4.86 51.6 102 247 448 502 . ' " " " "
o o1 oW 0B 0 28 0% L1 16 from inhalation toxicological studies. The general method methodologies can also be extended to
. L-'-,E ' \ . %CV 10.7 6.98 2.67 1.3 2.7 0.24 0.24 3.2 . . . . . . . .
LG Gradient Program | 10 Voot Vi vois s e dorn i _a> _serh _dor nicotine and its related metabolites in other biological matrices.
Compound Name A% B% Flow rate (mL/min) B
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. Data Point #2 1.05 2.14 4.87 52.6 101 247 476 492
Mass spectrometric detection parameters (API-4000) y o Mean ___ 098 212 484 S0l | 9 M 461 4%
Compound Name Precursor lon Product lon lonization Mode P %CV 109 136 09 69 32 1% 47 06
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Al r B lity Control C.1 C2 C3 C.4
Cotinine 177.3 80 Positive N ol | . Noninal Cone ogint) | 100 300 100|400 -
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Cotinine-d3 180.3 30 Positive Figure 6. Calibration standard curves from 1 to 500 VeRSD 14| 38 | 35 | 3

ng/mL for nicotine and cotinine. Number of Values 6 6 6 6




