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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.

Page 3 of 3
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Table 3.1: Brand Coding

e Client Sample 1.D. e
E2262 Marlboro 100 HP FFLT 200 1910401
E2263 USA Gold 100 SP FFLT 200 1910402
E2264 Camel 85 HP FFLT 200 1910403
E2265 | Salem Menthol 85 HP FFLT 200 1910404
E2266 Doral 100 HP FFLT 200 1910405
E2267 Tahoe 85 SP FFLT 200 1910406
E2268 Marlboro 85 HP FFLT 200 1910407
E2269 Winston 85 HP FFLT 200 1910408
E2270 Winston 85 SP FFLT 200 1910409
E2271 Pall Mall 85 HP FFLT 200 1910410
E2272 | Monarch Menthol 85 SP FFLT 200 1910411
E2273 Doral 85 HP FFLT 200 1910412
E2274 Camel Menthol 85 HP 200 1910413
E2275 Pall Mall 100 HP FFLT 200 1910414
E2276 Newport 85 HP FFLT 200 1910415
E2277 Doral Menthol 85 HP FFLT 200 1910416
E2278 Tahoe 100 SP FFLT 200 1910417
E2279 Kool Milds 85 HP FFLT 200 1910418
E2280 Camel Wides 85 HP FFLT 200 1910419
E2281 | Salem Slim Menthol SP FFLT 200 1910420

Samples were conditioned according to ISO guidelines prior to smoking and used without weight
selection.

3.2 Smoking Plan

Smoking for generation of the correlation equations was done on a linear 20-port smoking machine under
ISO airflow conditions and following the regimes outlined in Table 3.2. Five cigarettes were smoked per
pad, with the exception of regimes 5 & 7 where the number was reduced to prevent the TPM loading on
the Cambridge filter pad from exceeding 150mg. Three replicates at each regime were collected.
Calibration smoking was completed on July 2, 2009.

Page 4 of 4
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Table 3.2: Smoking Regimes

Point Smoking Conditions Pac'((m;?ég:'eld
(Regime) | Volume | Duration | Interval Flow Smoked 1-3mg 4mg
(ml) (s) (s) (ml/s) Length/puffs plus

0 _ _ - - - v v

1 40 2 60 20.0 4 puffs v v

2 40 2 30 20.0 Tipping + 3 mm v v

3 50 1.5 60 33.3 4 puffs v -

4 50 1.5 60 33.3 Tipping + 3 mm - v

5 50 1.5 30 33.3 Tipping + 3 mm v v

6 70 1.5 60 46.7 4 puffs - v

7 70 1.5 30 46.7 Tipping + 3 mm v v

8 70 1.5 20 46.7 Tipping + 3 mm v -

3.3 Sample Prep and Analysis
Analyses were conducted according to the SOPs specified in Table 3.3.

T-086 is the Arista procedure developed from the Coresta draft method for filter tip analysis. For the
calibration smoking, filter retention of nicotine and tar was determined by using a sponsor supplied cutter
to cut a 10 mm length of filter (measured from the mouth end of the cigarette) and extracting in methanol.
The accurate length (+0.1 mm) of each filter segment was recorded using a digital caliper prior to
extraction in order to correct concentrations of final tip nicotine results to 10.0 mm. Nicotine was
analyzed by GC/FID and UVPM (‘tar’) was determined by measuring the absorbance of the tip extract at
310 nm (as quinoline equivalents). Quinoline calibration and QC checks were used to verify the linearity
and reproducibility of the UV detector response.

Table 3.3: Arista Methods

: Arista Analytical
Smoke Constituents Method
MS nicotine, water, tar T-001, T-003
Tip nicotine and UVPM T-086

3.4 Human-smoked Sample Tips

Sample tips were collected from volunteer subjects by the sponsor. Each respondent had multiple
containers of tips collected in the field. The filter tips were accurately measured for length with a caliper,
collected into samples according to the chart provided by the sponsor, extracted in methanol and
analyzed for nicotine and UVPM as with the smoked samples.

Page 5 of 5
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4 RESULTS

Calibration curves were developed for each brand, relating the pad nicotine and tar yields from the
smoking to the same analytes in the tip analysis. The r’ values ranged from 0.875 to 0.991 (average r’
value 0.955).

The calibration curve data is provided in Appendix A. These curves were used to estimate the MS
nicotine and tar yields in the separately supplied tips. The summary of all of the human-smoked samples
is attached as Appendix B.

5 QUALITY STATEMENT\SIGNATURES

The analytical results in the attached appendices were reviewed for consistency and evaluated for
outliers where deemed necessary. All outliers were noted and repeats conducted if cause was
determined. All tests were conducted in accordance with Arista Laboratories quality and technical
procedures.

Qb
Shawn Burton s s

QA Approval: Date 200907 2911:1203 0400 Date

Shawn Burton
Quality Director

7 227 1Y DN: cn=Bradley K. Norwood, o=Arista Laboratories, Inc.,

/ & ( ou=Laboratory Director, email=brad.norwood@aristalabs.com, c=US
4 Reason: | am approving this document

Management ZE i NMenape= pri Date: 2009.07.29 12:23:50 0400

Approval: Date

Bradley K. Norwood, PhD
Laboratory Director
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APPENDIX A

CALIBRATION CURVES

The results in this test report relate only to the samples identified in this report. The information is
confidential and is only to be used by the client identified in this report. Arista Laboratories accepts no
liability in the use of this report or the results contained, herein. The original controlled report shall not be
reproduced without written approval of Arista Laboratories, Inc.
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APPENDIX B

CLINICAL SAMPLE RESULTS

AS WEIGHTED AVERAGES

The results in this test report relate only to the samples identified in this report. The information is
confidential and is only to be used by the client identified in this report. Arista Laboratories accepts no
liability in the use of this report or the results contained, herein. The original controlled report shall not be
reproduced without written approval of Arista Laboratories, Inc.



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
For questions or concerns, please see the customer feedback form at http://www.aristalabs.com
Weighted Averages by Subject/Brand
Client SID Brand Tips Tips Analyzed Weigted Avg Weighted Avg
Received Nicotine 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
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
Arista Laboratories
1941 Reymet Rd
7/28/2009 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
For questions or concerns, please see the customer feedback form at http://www.aristalabs.com
Weighted Averages by Subject/Brand
Client SID Brand Tips Tips Analyzed Weigted Avg Weighted Avg
Received Nicotine Tar
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 12 141 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 21 111 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 8 111 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
Arista Laboratories
1941 Reymet Rd
7/28/2009 Richmond, VA 23237 Page 2 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
For questions or concerns, please see the customer feedback form at http://www.aristalabs.com
Weighted Averages by Subject/Brand
Client SID Brand Tips Tips Analyzed Weigted Avg Weighted Avg
Received Nicotine Tar
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 4 151 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
Arista Laboratories
1941 Reymet Rd
7/28/2009 Richmond, VA 23237 Page 3 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

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

Weighted Averages by Subject/Brand

Client SID Brand Tips Tips Analyzed Weigted Avg Weighted Avg
Received Nicotine Tar
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.

Arista Laboratories
1941 Reymet Rd
7/28/2009 Richmond, VA 23237 Page 4 of 4
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