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1 STUDY OVERVIEW 

The objective of this study was to determine the yield-in-use (YIU) for user selected brands through 
comparison with the same brands calibrated to a set number of machine-smoked regimes.   The sample 
cigarettes are identified in Table 3.1. 

The project was undertaken in two parts.  Part A was smoking of the brands specified in Table 3.1 
according to the regimes specified in Table 3.2.  An equation was generated to correlate mainstream 
(MS) pad nicotine to tip-extracted nicotine, and a separate equation to correlate MS pad nicotine-free dry 
particulate matter (NFDPM or ‘tar’) to the UV absorbance of the tip extract (UVPM).  In Part B, tips were 
collected from volunteer subjects by the study sponsor who then processed them and forwarded the 
vialed tips to Arista Laboratories.  Upon receipt, the tips were counted, measured for tip length, extracted 
and analyzed for nicotine and UVPM.  Utilizing the calibration correlations constructed in Part A, the 
measured nicotine and UVPM were converted to an estimated yield (estimated MS nicotine and 
estimated MS ‘tar’).  All of the tip UVPM data was collected on a PDA detector, while the calibration work 
was collected on a tunable UV detector.  This was necessitated by a failure of the UV detector after 
completion of the calibration smoking.  Utilizing the PDA allowed completion of the project without undue 
delay.  A correction factor was generated utilizing the QCs run on both detectors, and was applied to the 
final tip UVPM result.

The attached appendices contain the calibration curves for each brand and a table of results for the tips.  
In total, 1803 cigarette tips were received from 33 subjects.  These cigarette tips were measured and 
extracted giving 360 samples.  The extracts were split to give three vials: one for nicotine, one for UVPM 
and one retained sample.   

2 TESTING FACILITY 

Activities were conducted at Arista Laboratories, 1941 Reymet Road Richmond, VA. 23237. 

3 TEST SAMPLES 

3.1 Receipt, storage and conditioning of test samples 

 Two hundred cigarettes of twenty calibration brands were received from the sponsor on 
May 21, 2009. 

 The brand code designations are given in Table 3.1. 
 Calibration samples were stored at ambient conditions until required for testing.  Human 

smoked tips were stored in a freezer if analysis was not initiated the same day they were 
received.

 Human-smoked tips arrived June 9, 2009. 
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Weighted Average Test Report for: Project Code: 19104
RJ Reynolds Tobacco Co. Project Start Date: 21-May-09
P.O. Box 1487 Authorized By: S Burton
Winston-Salem, NC   27102 Title: QA
Q19104R2

Client SID Brand Tips 
Received

Tips Analyzed Weigted Avg 
Nicotine

Weighted Avg 
Tar

0905-01-1-H Marlboro 100 HP FFLT 8 8 1.67 17.00
0905-01-2-H Marlboro 100 HP FFLT 5 5 1.68 15.68
0905-01-3-H Marlboro 100 HP FFLT 3 3 1.83 18.00
0905-01-4-H Marlboro 100 HP FFLT 3 3 1.97 20.12
0905-02-1-H USA Gold 100 SP FFLT 33 33 1.20 10.95
0905-02-2-H USA Gold 100 SP FFLT 26 26 1.00 8.84
0905-02-3-H USA Gold 100 SP FFLT 20 20 0.92 8.99
0905-02-4-H USA Gold 100 SP FFLT 10 10 1.11 9.71
0905-03-1-H Camel 85 HP FFLT 19 19 1.76 17.96
0905-03-2-H Camel 85 HP FFLT 14 14 1.85 18.44
0905-03-3-H Camel 85 HP FFLT 12 12 1.62 17.74
0905-03-4-H Camel 85 HP FFLT 6 6 1.56 15.52
0905-04-1-H Salem Menthol 85 HP FFLT 20 20 1.29 13.51
0905-04-2-H Salem Menthol 85 HP FFLT 16 16 1.41 13.95
0905-04-3-H Salem Menthol 85 HP FFLT 12 12 1.25 12.99

For questions or concerns, please see the customer feedback form at http://www.aristalabs.com

Weighted Averages by Subject/Brand

0905-04-4-H Salem Menthol 85 HP FFLT 11 11 1.51 15.24
0905-05-1-H Doral 100 HP FFLT 21 21 1.15 10.38
0905-05-2-H Doral 100 HP FFLT 13 13 1.03 9.68
0905-05-3-H Doral 100 HP FFLT 10 10 1.11 9.96
0905-05-4-H Doral 100 HP FFLT 6 6 0.85 7.34
0905-06-1-H Tahoe 85 SP FFLT 20 20 1.14 11.19
0905-06-2-H Tahoe 85 SP FFLT 21 21 1.21 11.50
0905-06-3-H Tahoe 85 SP FFLT 19 9 1.32 12.09
0905-06-4-H Tahoe 85 SP FFLT 18 18 1.45 12.99
0905-07-1-H Marlboro 85 HP FFLT 17 17 1.68 16.35
0905-07-2-H Marlboro 85 HP FFLT 12 12 1.33 14.12
0905-07-3-H Marlboro 85 HP FFLT 8 8 1.61 15.07
0905-07-4-H Marlboro 85 HP FFLT 1 1 0.51 19.05
0905-08-1-H Marlboro 85 HP FFLT 8 8 1.23 12.73
0905-08-2-H Marlboro 85 HP FFLT 6 6 1.16 11.36
0905-08-3-H Marlboro 85 HP FFLT 5 5 1.26 13.00
0905-08-4-H Marlboro 85 HP FFLT 2 2 1.02 10.77
0905-09-1-H Marlboro 85 HP FFLT 38 38 1.63 15.61
0905-09-2-H Marlboro 85 HP FFLT 33 33 1.56 14.61
0905-09-3-H Marlboro 85 HP FFLT 18 18 1.79 17.32
0905-09-4-H Marlboro 85 HP FFLT 7 7 1.34 13.20
0905-11-1-H Winston 85 HP FFLT 16 16 1.81 16.25
0905-11-2-H Winston 85 HP FFLT 9 9 1.78 15.14
0905-11-3-H Winston 85 HP FFLT 7 7 1.72 15.62
0905-11-4-H Winston 85 HP FFLT 5 5 1.71 16.62

7/28/2009

Arista Laboratories
1941 Reymet Rd

Richmond, VA 23237 Page 1 of 4



Weighted Average Test Report for: Project Code: 19104
RJ Reynolds Tobacco Co. Project Start Date: 21-May-09
P.O. Box 1487 Authorized By: S Burton
Winston-Salem, NC   27102 Title: QA
Q19104R2

Client SID Brand Tips 
Received

Tips Analyzed Weigted Avg 
Nicotine

Weighted Avg 
Tar

For questions or concerns, please see the customer feedback form at http://www.aristalabs.com

Weighted Averages by Subject/Brand

0905-12-1-H Winston 85 SP FFLT 20 20 1.35 11.23
0905-12-2-H Winston 85 SP FFLT 16 16 1.16 9.80
0905-12-3-H Winston 85 SP FFLT 12 12 1.41 12.26
0905-12-4-H Winston 85 SP FFLT 6 6 1.17 10.06
0905-13-1-H Pall Mall 85 HP FFLT 21 21 1.11 9.81
0905-13-2-H Pall Mall 85 HP FFLT 18 18 1.13 10.32
0905-13-3-H Pall Mall 85 HP FFLT 12 12 1.12 10.28
0905-13-4-H Pall Mall 85 HP FFLT 8 8 1.11 11.20
0905-14-1-H Monarch Menthol 85 SP FFLT 29 29 1.05 13.10
0905-14-2-H Monarch Menthol 85 SP FFLT 22 22 0.91 11.58
0905-14-3-H Monarch Menthol 85 SP FFLT 19 19 0.85 11.64
0905-14-4-H Monarch Menthol 85 SP FFLT 17 17 0.93 11.68
0905-15-1-H Doral 85 HP FFLT 29 29 1.18 14.39
0905-15-2-H Doral 85 HP FFLT 25 25 1.08 12.09
0905-15-3-H Doral 85 HP FFLT 16 16 1.43 16.49
0905-15-4-H Doral 85 HP FFLT 11 11 1.07 12.31
0905-16-1-H Camel Menthol 85 HP 9 9 0.39 4.49
0905-16-2-H Camel Menthol 85 HP 3 3 0.51 4.62
0905-16-3-H Camel Menthol 85 HP 3 3 0.42 3.81
0905-16-4-H Camel Menthol 85 HP 3 3 0.31 3.05
0905-17-1-H Salem Menthol 85 HP FFLT 8 8 1.38 14.29
0905-17-2-H Salem Menthol 85 HP FFLT 7 7 1.52 15.47
0905-17-3-H Salem Menthol 85 HP FFLT 6 6 1.25 13.03
0905-17-4-H Salem Menthol 85 HP FFLT 6 6 1.28 12.34
0905-18-1-H Pall Mall 100 HP FFLT 16 16 3.01 31.47
0905-18-2-H Pall Mall 100 HP FFLT 11 11 2.23 23.57
0905-18-3-H Pall Mall 100 HP FFLT 8 8 2.58 27.97
0905-18-4-H Pall Mall 100 HP FFLT 6 6 2.96 30.84
0905-19-1-H Doral 85 HP FFLT 18 18 1.06 11.49
0905-19-2-H Doral 85 HP FFLT 11 11 1.17 13.08
0905-19-3-H Doral 85 HP FFLT 12 12 1.20 13.67
0905-19-4-H Doral 85 HP FFLT 6 6 1.30 14.97
0905-20-1-H Winston 85 HP FFLT 30 30 1.45 13.20
0905-20-2-H Winston 85 HP FFLT 22 22 1.36 11.96
0905-20-3-H Winston 85 HP FFLT 17 17 1.34 12.98
0905-20-4-H Winston 85 HP FFLT 11 11 1.36 12.41
0905-21-1-H Camel 85 HP FFLT 22 22 0.85 7.50
0905-21-2-H Camel 85 HP FFLT 13 13 0.87 7.34
0905-21-3-H Camel 85 HP FFLT 9 9 0.82 7.84
0905-21-4-H Camel 85 HP FFLT 5 5 0.84 6.92
0905-22-1-H Winston 85 HP FFLT 19 19 2.11 21.60
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Weighted Average Test Report for: Project Code: 19104
RJ Reynolds Tobacco Co. Project Start Date: 21-May-09
P.O. Box 1487 Authorized By: S Burton
Winston-Salem, NC   27102 Title: QA
Q19104R2

Client SID Brand Tips 
Received

Tips Analyzed Weigted Avg 
Nicotine

Weighted Avg 
Tar

For questions or concerns, please see the customer feedback form at http://www.aristalabs.com

Weighted Averages by Subject/Brand

0905-22-2-H Winston 85 HP FFLT 15 15 1.65 15.89
0905-22-3-H Winston 85 HP FFLT 11 11 1.63 16.22
0905-22-4-H Winston 85 HP FFLT 5 5 1.28 12.65
0905-23-1-H Marlboro 85 HP FFLT 14 14 1.34 13.57
0905-23-2-H Marlboro 85 HP FFLT 12 12 1.30 12.57
0905-23-3-H Marlboro 85 HP FFLT 5 5 1.21 12.20
0905-23-4-H Marlboro 85 HP FFLT 4 4 1.29 12.67
0905-25-1-H Newport 85 HP FFLT 22 22 0.80 6.39
0905-25-2-H Newport 85 HP FFLT 16 16 0.74 6.18
0905-25-3-H Newport 85 HP FFLT 6 6 0.79 6.45
0905-25-4-H Newport 85 HP FFLT 7 7 0.87 7.89
0905-26-1-H Camel 85 HP FFLT 29 29 1.04 9.44
0905-26-2-H Camel 85 HP FFLT 26 26 0.91 7.69
0905-26-3-H Camel 85 HP FFLT 23 23 1.03 10.03
0905-26-4-H Camel 85 HP FFLT 18 18 1.15 10.54
0905-27-1-H Doral Menthol 85 HP FFLT 17 17 1.17 14.76
0905-27-2-H Doral Menthol 85 HP FFLT 13 13 1.15 14.79
0905-27-3-H Doral Menthol 85 HP FFLT 11 11 0.91 11.98
0905-27-4-H Doral Menthol 85 HP FFLT 11 11 1.19 14.78
0905-28-1-H Marlboro 100 HP FFLT 26 26 1.15 11.08
0905-28-2-H Marlboro 100 HP FFLT 17 17 1.43 13.53
0905-28-3-H Marlboro 100 HP FFLT 16 16 1.36 13.44
0905-28-4-H Marlboro 100 HP FFLT 10 10 1.26 12.03
0905-29-1-H Marlboro 85 HP FFLT 19 19 0.86 8.96
0905-29-2-H Marlboro 85 HP FFLT 16 16 1.08 11.16
0905-29-3-H Marlboro 85 HP FFLT 11 11 1.32 12.17
0905-29-4-H Marlboro 85 HP FFLT 7 7 0.78 7.66
0905-30-1-H Tahoe 100 SP FFLT 21 21 1.71 15.75
0905-30-2-H Tahoe 100 SP FFLT 22 22 1.42 14.37
0905-30-3-H Tahoe 100 SP FFLT 16 16 1.87 17.35
0905-30-4-H Tahoe 100 SP FFLT 10 10 2.03 18.93
0905-31-1-H Kool Milds 85 HP FFLT 8 8 1.44 14.30
0905-31-2-H Kool Milds 85 HP FFLT 5 5 1.38 14.09
0905-31-3-H Kool Milds 85 HP FFLT 4 4 1.51 15.61
0905-32-1-H Camel Wides 85 HP FFLT 19 19 1.24 12.53
0905-32-2-H Camel Wides 85 HP FFLT 14 14 1.15 11.31
0905-32-3-H Camel Wides 85 HP FFLT 14 14 1.18 12.18
0905-32-4-H Camel Wides 85 HP FFLT 11 11 1.12 12.58
0905-33-1-H Doral 100 HP FFLT 20 20 1.84 16.74
0905-33-2-H Doral 100 HP FFLT 23 23 1.71 14.27
0905-33-3-H Doral 100 HP FFLT 16 16 1.39 12.47
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Weighted Average Test Report for: Project Code: 19104
RJ Reynolds Tobacco Co. Project Start Date: 21-May-09
P.O. Box 1487 Authorized By: S Burton
Winston-Salem, NC   27102 Title: QA
Q19104R2

Client SID Brand Tips 
Received

Tips Analyzed Weigted Avg 
Nicotine

Weighted Avg 
Tar

For questions or concerns, please see the customer feedback form at http://www.aristalabs.com

Weighted Averages by Subject/Brand

0905-33-4-H Doral 100 HP FFLT 10 10 1.18 10.85
0905-34-1-H Marlboro 85 HP FFLT 23 23 1.38 12.60
0905-34-2-H Marlboro 85 HP FFLT 20 20 1.25 11.44
0905-34-3-H Marlboro 85 HP FFLT 15 15 0.92 8.81
0905-34-4-H Marlboro 85 HP FFLT 11 11 1.00 9.10
0905-36-1-H Marlboro 85 HP FFLT 14 14 1.44 14.55
0905-36-2-H Marlboro 85 HP FFLT 9 9 1.09 10.68
0905-36-3-H Marlboro 85 HP FFLT 8 8 1.24 12.52
0905-36-4-H Marlboro 85 HP FFLT 3 3 1.45 14.22

For subject 0905-06-3, sample receiving recorded 9 tips and it was discovered after analysis that total tips received were 19.

7/28/2009

Arista Laboratories
1941 Reymet Rd

Richmond, VA 23237 Page 4 of 4
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