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Attachment D to Dermber 15, 1997 2nnual report of Nicotine Yield Rating

Information submirkd by Philip Morris Incorporated to the Massachuserts
Department of Public¥esith '

Determination & pH of an agneous solution of mainstream

cigarette smoke using a routine linear analytical smoking
machine

1  Scope

This procedure specifiesde method for trapping mainsmeam cigarets smoke in degassed waer
end subsequent pH analwis of the water solution and glass fiber filter pad. The mainstream
cigarcnie smoks is gensramd and coliected vsing a linear analytical smoking machine.

2  Normative referemes
At the time this procedum was written, the editions:indicated were valid.

1SO 3308:1991, Routineanalytical cigweite - smoking machine « Definitions and stancard
conditions,

1S0 3402:1991, Tobaccoamd tobacco products - Atﬁnsphen for conditicning and testing.
ISO 7210:1907. Routinemalytical ciparette - smoié!i_ng machine - Additional test methods.
IS0 8243:1991, Cigarcttex- Sampling.

Federa] Repister, Volume32, No. 147, p. 11178, August 1, 1947,

Fegeral Register, VolumedS, No. 134, p. 46483, Iul;r 10, 1980,

105 CMR §60.00Q Cigarse snd Smokeless Tobacca Produsts: Reports of Added Constitusnts
and Nicotine Ratings, Mamachusetts Department of Public Heaith, August 19, 1997,

3 Definitions
For the purpose of this prsedure, the follawing definitions apply.

3.1 pH: A measureof the azidity or bl‘i:it}:' of an aqueous solution measured as the
negative logarithm of the ativity of hydrogen ions. -

3.2 total particulatesarier: That portion of th: mainstreamn smoke which is mapped in tha
amoke trap, cxpressed as sdiligrams per cigarege (mg!cigt.).
i

33  clearing poff: Awy puff aken after the cigarette has been extinguished and removed

from the cigarette holder,
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Antachment I to December 15, 1997 annual report of Nicotine Yield Raring

Information submitted by Philip Morris Incorporated 1o the Massachusetts
Department of Public Heaith

3.4 smoldng proceas: The use of a smeking machine 1o smoke cigaretes from lighting to
{inal putf, -

s laboratary saziple: The sampie intended for laboratory inspection or testing and which
is representative of the gross sample or the sub~periad sample.

36 conditioning sample: The cigarettss selecied from the test sample for conditioning
pricr 1o tests for total partieulate maner yisld,

3.7 teat portion: A group of cigareties prepared for a single determination and which is a
random sample from the test sample or conditioned sampie as appropriats.

38 conditioned sample: Cenditioned cigarertas for toral particulate matter yield tests,

4 Principle

Sampling of the s cigarenes. Conditioning of the test cigarentss, Smoking of tast cigarettes on
a linear analytizal smeking maching equipped with a degassed water containing trap with
simuitaneons collection of mainstream smoke in the water and total particulate marter in a glass
fiber filter trap. Combination of 1otal particulate mancr on the giass fibar filter and aguaous
solution so cojlested. Determination of pH of the aquesus solution containing the glass fiver

pad,

5§ Apparams and reagents

Normal iaboratory apparatus and reagents and in particular the following items:

§1  smoke trap apparatus. Manufactured by Research Glass, Richmond, VA, part gumber
pm030496. The apparatus consists of rwo glass traps, with 24/40 ground glass fiting, with a
volume of approximately 90 ml each, attached in series using glass ball joints. The cigarotte is
inacried into @ rubber cigarerie holder that is mounted on 2 0.5 inch diameter, medium wail glass
Tube, (referred to as the impinger iniet tube), This glass nibe hasa $0° bend 21 2 distance of 125
mm from the rubber cigarette holder, (this ailows placement of the apparatit within the smoking
machine hood behind the Filtrona 350 smoking bar / ashtmy assembly with the glass mube
oassing through the smoking bar). Glass ball joints are used to attsch the glass rube to the first
impinger. An approximatsly two inch scction of Y inch LD polyvinyl chloride (PVC) tubing is
attached to the exit end of the second impiager. The other end of the PYC tubing is insented, to a
9 mm insertion length, Into the harmonized filter holder that is mounted onto the camier
eccentrics, carrier slide, and PVC tubing assembly that is reassembled behind the smoking bar.

NOTE] A drawing of the smoking Tap apparstus is given in Figues 1,

NOTE2  All glassware is washed prior 1o each use with a lsberatory acep solution, (Aleonox of
equivalent), and dried at 100° C for a minimum of 3 hours. '

2063146208
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Attachment D to December 15, 1997 annual report of Nicotine Yield Rating

Information submitted by Philip Morris Incorporated 10 the Massachusetts
Deparrment of Public Health

5.2 Filtrona 338 smokieg machine, Modified to comply with the teauirsments of

1SQ 3308, The filier camrier slide is removed from the smoking bar for The POTI(s) uiilized for the
smoking pertion of this procedure.

NOTEZ  Due o the positioning of the smoke trap apparatus, (5.1), within the smoking marhine hood, 2
maximum of (wo ports of the fwenly available smoking machine ports wers simultaneously utilized within
this procedure, No crileria exist for which two ports are urilizad axespt for smoke trap spacing, Ports §
and 14 were utilized within this procedurs.

Figura 1 » Picture of the pH smoke trap apparatus, Where: A 15 the rubber cigarene hoider; B is
the impinger iniet wbe; C is the glass ball joint with clamp; D is the harmonized plass
filter pad holder with PVC rubing mserted; B ix the Filronm eartier cecentric; and, P i3
the Filrana carrier slide.

53 44 mm giass fiber filter pads, Manufactured by Whatman Intermational Lid, and
certified to comply with the requirements of [SQ 3308,
2063146209
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Attachment D to December 13, 1997 annual report of Nicotine Yield Rating

Information submitted by Philip Morris Incorporated to the Massachusetts
Department of Public Health

54 Filtrona harmonized filter pad holders, Manufacrured by Fiitrona to comply with the
isgquirements of 18O 3108.

3.5 omnidirectional zir velacity probe and meter., Manufactured by Schiltknesht,

56 soap bubhie Naw meter. Manufactured by Borgwaldt, graduated at 40 10 80 mL with a
resolution of 0.2 mL.

5.7 ruler. Cerified for measurements 10 the nearest 0.5 mm,

58  pH meter, Model 25 Accumet:pH/lan meter manufactured by Fisher Scientific.

59 glass body combination electrode with Ag/AgCl iotermal refercace e!emeat.
Manufacrured by Fisher Scieniific. .

510 SO0 mL Optifix solvent dispeuser. Manufacnired by EM Science. Calibmtion of the
dispenser is performed daily using a 50 £ 0.2'mL cartified graduated eviinder,

511 degassed water. HNHPLC grade water from Fisher Scieatific. Prior to use, gas

chromatagraphy grade helium gas is bubbl:d, at a slow continusus smeam, through the water for
a minimum of 12 hours.

6 Sampling and sample prepanilioa
6.1l sampling : ,

Remove one cigarette from each pack of';the:iéboramry, sample to form the conditioning sampie.

'
]

6.2 cigarette marking ;

The cigarerte bun length is determined ﬁ:ltowing FTC protocol as the overwrap, (tipping paper),
length plus 3 millimeters. Per 180 3308, the overwrap lengths of twenly cigarenes are measured
1o an accuracy of 0.5 mm and the average is determined to an accuracy of 0.5 mm. The & mm

insertion and determined butt |ength are marked on each cigarstte using a ¢oft felt tip pen to
avoid damage to the cigarenie, i

NOTE3  Butt length is defined in 13Q 33&8 as the length of unbutmt cigarente remaining &8 the moment
when smoking is stopped. i

NOTE4  If the determinarion of bunt lcngth has b::n pa-fmmed on the laboratory sampie 45 part of the

tota] partculate mater determinasion, (15Q 41387), Thh determination does not nesd 10 be repeated on this
test scample.

2063146210
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Aftachment D to December 15, 1997 annual report of Nicotine Yield Rating

Informadon subminied by Philip Morris Incorporated to tite Massachusetss
Department of Public Health

6l cigarette taping

One-half of the cigarene overwrap is coversd with Number 600, Scatch Bragd tape. The width
of the tape used is one-ha(f the known circurnference of the cigarette brand. The tape 15 applied
lengthwise over the cigaretts overwrap:starting at the cigarstie rod end and engding flush with the

mouth end of the cigarens. Any tapeaxtending past the end of the cigarsats is Tt off using a
razor blade,

NOTES  For cigarenes of 24.8 10 252 mm circumference, the theavetical width of appiied Seetch tape
should be 12.4 10 12,6 mm, Commersially available, one-haif inch (12.7 mm) Scowch wpe {5 used dus to
the inability to cut or purchase the mpe exaally to the width required (+ 0.] mm). The artual covenage of
the overwrap for cigarenes of these circumierences is thus slightly greater than one-half. The intens of this
procacs s ta eaver one-half of the cigarette ventilation haies and this vanance in tane width reflects
ventilation hole eaverage slightly mere than one-haif,

6.4 sample equitibration

The cigarettes are placed in an equilibfation tray. This conditioning sample is equilibrated in a
conditioning cnvironment specified in JSO 3402 for a minimum of 48 hours and a maximum of
1Q days. :

7 Standard smoking conditions !

]

The standard smoking conditions used hre in acoardanes with ISO 3308:1991, 4 exczpt for the
following deviations specified per |65 CMR 660.000.

71 puff valume ‘

The standard puff volume measored in series-with a pressure drop of 1 kPa is 45 = 0.4 mL, (soe
Note €% In order @ achicve 2 paff volume of 45 mL at the entrance end of the smoke trap
apparatug, the srnoking machine is setiat a puff velume of 47.5 mL as messured from the
banmonized filter pad holders as described in IS0 4387:1991. 7.5.3.3.

i
NCTES  1SO 4387:1991. 7.5.3.3 smates that pufl volume be set t0 35 mL £ 0.3 ml. Due to the lwrger
paff volume urilized in this procedure and graduation of the appropriatc soap bubbie meter, (0.2mL), &

puff volume range of + 0.4 mL was applied. This scceptabie voiuma range, 0.8 mL for 4§ ml is consisent
with 0.6 mL for 35 mL based on pereent acesptabh varistien por volume Meayured,

]

7.2 puf! frequency i

The standard puff frequency is one puff :l\fery 30 secands with a standard deviation of not greater
than 0.5 seconds, :

2063146211
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Attachment D to December 15, 1997 annual report of Nicotine Vield Rating

Information submirted by Philip Morris Incorperated to the Massachuserss
Department of Public Health

8 Smoking preeess

8.1 laboratory environment

The testing armosphere in the laberatary where the smoking is carried out is in accordance with
15Q 3402,

12 smolling pinn

The test portion is comprised of two cigarenes randomly sciected from the conditioning sample

which comprises one determination Threc replicate test portions are utilized to generate the
reported pH resuit.

~

83 smoking process

The smoking machine set up is io accordance with 1SO 4387 except for those changss noted in
clauses 5.1 and 5.2 and section 7. Fifty mL of degassed water is dispensed, (see clause 5.10),
into each impinger Tap. Each impingeris secured with a 24/40 ground glass fitting clamp. The
smoke trap apparatus is assembled per clause 5/1. All glass ball joints are secured with clamps.
String is applied to the puff termination devics on the amoking machine per ISQ 4387 for those
parts being utilized. A test cigarette is inscrted to the insertion mark into the rubber cigarene
helder. The smoke Tap appararys is positioncd 10 insure that the puff wermination soring crosses

the butt length mark on the test cigarete, T‘hc balance of the smoking run is conducted in
accordance with [SO 4387:1991, 7.3.4.

Aftar completion of the test sample, two cigareties per determination, two clearing puffs are
taken. Afterthe last clearing puff, 2 imer is activatad to mack the time for the pH doiermination,
The aquequs solution from each impinger tube is cambined in a 150 mL besker containing 3
magnetic stirring bar. The glass fiber pad is removed from the filter pad holder and added o the
beakar. A disposable dropper is used o rinse the impinger inlst tube (tee clause S.1) with thres
aliquots of the resultant aqueous solution, The activated timer and the beaker containing the
aqueons solition so coliected and glass fiber pad so collected are utilized for the pH
determination, .

NOTE?  The above process is utifized ta generace  process blank. The same process is applied except
1§ puffs are drawn thyough two unlit cxgums and twa clearing puff aftsr the socand cigarette. IndusTy
Monftor cigareres are utilized.

NOTES  The above process is parformed as documented above using Industry Monitor sigametias, The
monitor cigarett2 iy tested on each smoking port at the beginning of the 12sing session. The monitor
results arg used io ensure consistency of the smoking and pH processes.

2063146212
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Antachment D to Decesber 15, 1997 annual report of Nicotine Yield Rasing

Informarion submitteday Phiip Morris Incorporated to the Massachusetts
Department of Public Hoth

9 pH determination

9.1 daily pli calibraim

Calibration of the pH mee 15 performed at the beginning of each daily testing s=ssion.
Calibration is performed asawve point standerdization using pH 4 and pH 10 buffers. The siope
or efficiency must be withi¥ 10 {05% before proceseding.

9,2 calibration stands@cheek

A calibration smndard chek is performed using a pH 7 buffer bafore each test sample
measurement. The buffer raonse must be 7.00 £ 0.10 pH units or recalibration is requirad.

9.3 pH determinationdiest samples

The beaker containing thes coilected aquecus solution, glass fiber filter pad, and magnetic
stirring bar from clause 8.3€placed on & magoetic stiner. At or before 10 minutes after the last
clearing puff, as indicared sk the activated timer, the pH electrode is submerged into the test
solution. At {5 & 0.5 minunmdicr the last clearing puff, the pH value is recorded.

NQTE®  The pH meter is mefaced to 2 personal computer which silows sutomatic mabsmissicn of data
from me pH metsr inta an Exalypreadsheet wilizing an Excel macro,

10 Test report

The sverage of three replaie determinations from the conditioning sample is reported to
.01 pH units, :

The appropriate informaticsnncerning the characteristic data about the cigarerne, sampling, and
description of test is recorddih accord with [SO 4387,

11 Repeatability and syroducibility

The indusiry monitor cigame was ena(yzed twice per day for seven days. The mean pH value
for Industry Monitor #16 s 535 pH units. All obtained individual data values, for ciparcne
samples analyzed per the mthod, ranged from 5.2 to 5.5 pH units thus placing the monitor
results at the midpoint of teampie range.

From the industry manitormuits, the difference between two single results found on identical
test material by one operamusing the same apparatus within the shortest feasible time interval
will exceed the repeatabiligpalue {r = 0.08 pH units) on average not mote than once in 20 cases
in the normal and correct ammtion of the method.

Due to time limitations octhplementation of the method, a collaborative study involving a
cuitable number of laborasiés could not be performed for the determination of the methed
reproducibitity (R) vaiue.
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Atiachment D to December 15, 1997 aunual report of Nicotine Yield Rating

Infarmation submitted by Philip Morris Incorporuted to the Massachuserts
Depariroent of Public Health

12 Revision History
12.1 December 1997

Orlginal procedure written by C, H, Callicutt and J. M. Garman,
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