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To develop a sensitive method for guantitative
analysis of trace levels of hydrazine in mainstream
tobacco smoke.

Challenges:
e sensitivity
o selectivity
e robustness



Analytical Background
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Sample Generation/Extraction

. 20 non filter cig. / “ISO” smoking
. trapping solution (aqu. buffer/PFBA)
. no filter pad

. puff-by-puff measuring of a

flowing stream of smoke

Sample Preparation

. Silica gel plate (2X)
. TLC (Al, O, plate)
. Extract with ether

Analysis

GC/ECD

Detection
Limit

[Hydrazine]
(ng/cig.)




e Compare derivatization efficiencies of benzaldehyde derivatives

Internal Standard

e Separation and Detection Methods

Trapping Mechanism
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- Derivatization Reagent
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Benzaldehyde

2-Nitrobenzaldehyde

Pentafluorobenzaldehyde
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- Selection of Internal Standard: 2H.-Dimethylhydrazine




Method Development
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- Internal Standard: .
15N,-Hydrazine IZ




B A B S AR B N . W B O™ B O BB BN E B

- Analysis Method: GC-MS
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Method Development



Method Development
- Analysis Method: LC-MS (Chromatogram)
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- Analysis Method: LC-MS

VS. Na,HPO,:MeOH

(55:45, viv)




Permeation Trapping
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- Trapping Efficiency of Hydrazine Vapour

Parameters Values Comment

Temperature (Permeation
Tube)

Trap solution Volume (V) 2 X 40 mL | Wash bottles connected in series
Sampling Period (t)

Recovery % Calculation
- [Azme]ref (trap)

Trap A (ng/
mL)

Filter Pad
(ng/mL)

Trials Description
Reference (no Pad)

Blank Pad

Smoked Pad (TPM)
DNPH-treated Pad




Summary of Findings

Reagent / Trapping Solvent

e 2-Nitrobenzaldehyde (10g/L)
e Aqueous Phosphate Buffer Solution (PBS:MeOQOH, 55/45)

Internal Std / Solvent

e |sotope dilution Calibration using *°N,-Hydrazine
e Calibration Stds prepared in 0.1 % CH;COOH solution

Detection

 LC: Core-Shell PFP phase; acidified buffer 0.1% CH;COOH
e ESI*-MS/MS (MRM)

Trapping Mechanism (Hydrazine vapour)

e Volume of Trapping solution : 40mL
e Hydrazine mostly present in PP



10 cigarettes smoked
92mm glass fiber filter disc
40mL of impinging solution (PO%: MeOH; 2-NB; ISTD)

Extract filter pad with impinger solution (40 mL)
Dilute with fresh derivatization solution (40 mL)
Incubate extract for 30 minutes at 35°C

Shake extract for 30 minutes

Centrifuge at 10,000g for 5 minutes

LC-ESI-MS/MS operating under MRM mode
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QC Chart (Calibration Slope values)




Injection
Date/Time

Day 1
Day 1
Day 1
Day 2
Day 2
Day 2
Day 2
Day 2
Day 3
Day 3
Day 3

Average
Std Dev
RSD (%)
Limit of Detection

Limit of Quantitation

[Hydrazine]
(pg/cig.)

Recovered as % of
Expected

0.116 ng/cig.
0.388 ng/cig.
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Fortification Range Recovery - _
(ng/mL) (%) Precision (n = 16) ‘
i

LFM Recovery (%) Chart

112
107

101

96

Precision 5.3%
(n =52)

91

85



Analytical Performances
- Stability of Extracted Samples

Average
(%)

111+6
102+5
101+3




» A quantitative, sensitive and reliable method for
analysis of hydrazine in tobacco smoke was
developed.

» Scope of application: Quantitation of hydrazine Iin
tobacco smoke (i.e. MS/SS) generated under both
“ISO” and “intense” smoking regimens.
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