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ABBREVIATI©NS (a,b,c)

CE :teamCell BiollogyIH

: team Inhalation

MW'S : mainstream who le smoke .

PT : preliminary title

SOP: standlard operatinqi proceduire

SWS• siidest.ream whole sm'oke

TPM : total particulate matter, general
gravimetrically

term of determined

N
0
tJ
~
~
N
N
N
~(a) in addition to those explained immedliately on the paqe in

the text, tables and figures
(b) Units af ineasure are qiven in accordance with SI-norms (Systeme

International d"Unites) . .

(c) Abbreviations of 4 REPORTING and 5 FORMS are not included .

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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1 SUMMARY

1' . 1 Objective

In accordance with the objectivesof this stud'y as specified in the

SUMMARY of the INTEGRAT'INGI P'R©TO!COL, the team Inhalation will

be responsible for

(1 ) q;eneralting diluted MAINSTREIAM and SIDESTREAM WH,OLE SMOKE

(MWS and SWSY of the 2 research ciqarettes SIRIUS-A and -B,

(2) recording of' smoke componemts and samplinq of' s'moke for

analytical determinations .

1 .2 Research Cigarettes

The research, cigarettes coded SIRIUS-A and -B are filter ciqa-

rettes from the FTR project SIRIUS' .

1 . 3 Method

MWS and'SWS'will be simultaneously generated in a quasi-continuous

flow condition using an automatic 30-r)ort INBIFO mainstream and

sidestream smoking machine . SWS will be collectec3l by a circular

hood above the ciqarettes . MWS' will be diluted to get the same

total partic'ulate matter (TPM) concentration as in SWS . The

nominal TPMI concentrations will be 0 .7 milligrams/liter for MWS

a nd SW'S .

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



11 vllVIILSUVWIl1lU1 UIV, vWUW u . .vl o .1 1.~~~1I -

SUBPROTOCOL P 0268/2158 MNO168,S'A6 73'318 IH PAGE 1- 2

For the characterization, of the smoke the following smoke para-

meters will be, determined, : TPMl andi carbon monoxid'e' in the whole

smoke (al .

In the cell culture medium the nicotine concentration (in the

highest dose only) will be determined as a measure for the dle'posi-

tion/absorption .

Ealch cigarette type will be separately assayed .

On day 1 the monolayer cultures of Chinese hamster embryolV7'9

cells will be seeded in cell culture flasks . For each type of

cigarette 80 cultures will be randomly allocated to 1 negative

control group for MWS and SWS' each, 2: positive control groups,

3 dose groups for MWS and,3 dose groups for SWS . On day 2 the

cultures will be exposed . The exposure will be strokewise'with the

help of the piiston' action of a Borgwaldt smokingi machine (bl) . The

stroke, volume will be 35 milliliters .

Dolsinglwill bie' dioinebyvarying the number of strokesadmiinisteredl .

For each smoke, exposure chamber the stroke frequency will be 1

strok&per minute . Thesmoke will be drawn from thequasi-continu-

ous smoke flow' and injected into the space above the medium

in the culture flasks . The dose will be expressed! as the cumula-

tive amount of TPM administered, i . e ., number of strokes times

stroke volume times TPM concentration in smoke . The unit of the,

dose will be "milligram" TP''MI per flask (c) . The number of strokes

administered will vary for MWiS,from 15 to 35 and for SWS from 5 to

T1 .

further smoke parameters determined in
INBIFb stud!y P 0268/2157 ,
1-Day cytotoxicity in human lung PAN-L3' cells after exposure
to diluted mainstream and sidlestream whole smoke of research
ciga~rettes SIRIUS-A and -B (P'T)' ,
Study director : Dr .rer .nat . D . Pruhs
not yet reported

(b) Borgwaldt smoking machine BtM41/CS-At04 .01 !
(c') the "milligram" TPM dose' refers to TPM in, smoke, not in

med i um

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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Accordiing to a stroke volume of 3'5 milliliiters of diluted smokee

with a concentration of 0 .7 milligrams TPM/liter the dosess

will be between' 0 .4 and 0' .9 "milligrams" TPM per flask for MWS' andl

between 0 .1 and 0 .3 "milligram's" TPM per flask for SWS .

The negative control groups for MW,S' and S!WS of each c'ig,arette type

will be sham-exposed wi!th unlit cigarettes of each type ('a) .

I hJ B I F 0
Institut f'ur biologisc'he

Forsch'ung GmbH

(a) f©r further handlirrg of the cultures see

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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2 RESPONSIBILITY

Dr .rer .nat . D . Pruhs

Biologist (Diplombioloqe )

Quality Assurance :
E . Ftiome r
Biologist (Diplombiologe)

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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3 METHOiD

3 .1 Chronology of Smoke Analyses (see FIGURE A )

3 .2 Generation of Mainstream Whole Smoke (a )

Principle :

Equipment

Smoking machin e

Type :

Number of machines :

Machine no . :

Flowmeter :

open-end"smokinq, puffinq by
positive pressure

30-port INBIFO mainstream and side-
stream smokinq rnachine
('see FIGURE B )

1

RM7

Rota, Dr . Henninq KG,
D-7867' PTehr 2/Baden

Cigarettes

Research cigarettes : SIRIUS-A and -B

Internal control: 2R1

Procedur e

Loading of cigarettes : automatically or in special cases
manually

Lighting of cigarettes : automatically or manually with an,
iodine spot lamp

Ejection ofcigarettest automatically or in special cases
manually at defined butt length
(automatic scanninq with infrared
photodiode )

(at Smoke generation aMexposure of cultures will take place in
R51 1 /'R51!2 .

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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time (h) 1 2

exposure of cells
MWS XXXXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXX XXXXXX-
sWs XXXXX XXXXX XXXX XXXX XX XX

sampling for the
determination of
TPM and CO
MWS XXXXXXXXXXXXXX XXXXXXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXX XXXXXX
SWS XXXXX XXXXX XXXX XXXX XX XX

1 2

FIGURE A

CHRONOLOGY OF SMOKE ANALYSES

Remarks : sham exposure with unlit cigarettes 35 min for MWS and 11 min for SWS prior to--
start of smoke exposure

M)ZGggvQZ

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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]O PORT I N B 1 FO MAINSTREAAA/SIDESTREAU
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I DILUTION AIR

SIDESTREAM
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Dilution of MWS :

Positive pressure air
system :

Mean puff volume (ml) :

Pressure in smoking
machine~ (ltPa) r

Puff count/cigarette
(puffsl :

MhIi0681SIA12 73116 IH PAGE 3- 4

Puff frequency/'cigarette
(puffs/min) :

Puff duration (sJ :

Puff frequency of smoking
machine (puffs/min) :

Production of "steady
state" conditions :

Consumption (b) :

Scientific versioni :~
Text version :

dilution with air, age of smoke at
dilution approx . 0 .3 s
SI,RIUS-A dilution approx . 1 : . . . (a)
SIRIUS-B dilution approx . 1 : . . . (a)
2R1 dilution approx . 1 : . . . . flow
. . . 1/mi n

production of a positive pressure
inside the smokinq machinewith
blower, filtration of dilution air
through prefilter, and mechanical
filter class S '

3 5

SIRIUS-A :
SIRIUS-B :

1 . 17 7
1 . 17 7

2R1 :

approx . 23

1 .07 9

SIRIUS-A : approx . . . . (a )
SIRIUS-B : approx . . . . (a )
21R1 : approx . . . . (a) :

approx . 2 minus time for change
of position

3 0

liqYhting according to the followinq~
sequence of cigarette positions :
1, &, 15, 231, 2, 9, 16, 24, and so o n

SIRIUiS-A : . . . ciiqarettes (a )
SIRIUS-B : . ., cigarettes (a )
21R 1 : . . . cigarettes (a),

~

SOP IH 26/1 IH 74/5

ZJ '
(b,

12 .Nov .87
.

Q0

(a)~ will be given in SUBREPORT I H
(b) without cigarettes for the calibration of the setup

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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3 .3 Gen~eration of Sidestream Whole Smoke (a) '

Principle :

Equipment

Smoking machine (b)

Type :

Number of machines :

Machine no . :

Cigarettes

Research cigarettes :

Internal control :

Procedur e

Loading, of cigarettes :

Lighting of cigarettes:

Eljection of cigarettes :

Dilution of SWS :

cigarettes puffediby mainstream
standard conditions (puffingi by posi-
tive pressure), quantitative collection
of sidestream with a circular hood
insidie the smoking machin e

30-port INBIFO mainstream and sidle7
stream smoking machin e
(see FIGURE B :)

RM 7

SIRIUS-A and -B

2R 1

automatically or in special cases
manually

automatically or manually with an
iod ine spot lamp

automatically or in special cases
manually at defined butt length
(automatic scanning with infrared
photodiode )

by positive pressure air dlevice,
flow through the vertical sidestream
tube : SIRTUS-A dilutionlapprox . . . . I/inin ,

SIRIUS-B dilution approx . . . . 1/min
2R1 diL'ution approx . . . . 1/mi n

(a) smoke generation and exposure of cultures will take place in room
R51 1i/R511 2

(b) same smoking machine for MWS' and SWS' ge,neration

2':028822~~~,

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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Positive pressure air
system : production of a positive pressure

inside the smokincai machine with
blawer, filtratiorr of scavenqinq air
through prefilter and mechanical
f'ilter class S

Mean puff volume (MW:S(ml) : 35

Pressure in smokirng
machiine (;kP'a) : SIRIUS!-A : 1 . 17'7

SIRIiUS-B ; 1 .17'7
2R1 : 1 .079

Butt length ('mm) :

Puf'f co~unt/cigarette
(puffs) :

approx . 2'3

SIPtIUS-A : approx . . . . (a)
SIRIUS-B : approx . . . . (a')
2R1 : approx . . . . (a' )

Puff frequency/ciqa:rette
(puffs/min) : 1

Puff dluration (s) : approx . 2 minus time for chanqe
of position

Production of "stead'y
state" condlitions : liqhtinq accordinq to the followino

sequence of ciaarette positions :
1, 8, 15, 2'3, 2, 9, 16, 24, and so on

Scientific version : SUP IH 26/1, IFIi 74i/'5
Text version: 12.Nov . 87

3 .4~ ~dj'u:stme:nt o~f S~no~ke~ Co~ncentratio~n~

Principle :

rnominal TPM

adjustment off positive pressure in
smoking machine for the achievement
of a nominal averaqe puff volume
(35 ml/puff) determined behind tthe
burniinq ciqarette, adjustment of the
calculated dilution air flow for the

(a')' will be given in SUBEEPORT IH

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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Equipment : Ui-tube manometer :
Trox,
D-41 3!3 Neuk i rchen Vluynn

flowmeter :
Rota, Dr . Henningi KG,
D-7867 Wehr 2/Baden

Procedure

Determination of positive
pressure inside smoking
machine : by U-tube manometer

Determination of flow :

Adjustment and regu-
lation of air flow :

determinatiorr of dilution air with
flowmeter

positive pressure air for smoking
machine requlated by pneumatic
actuated throttle

Scientific version:
Text version :

SOP I'H 2'6/1,
27 . Ap r . 8'7

3 .5 Determination of CO Concentration

Principle :

Time

S'ampling, :

Determination :

Iff 741/5

determination of pressure in a
chamber filled with definedl amount
of infrared light ahsorbing, qas .
(CO) placed at the distaT end of
an infraredt liqht beam passing
through the measuriing cuvettee

during exposure

1 ., 2'., and 8 .Dec .87

Sample material and q,uantity :: diluted MW:S and SWS, taken from
the vertical manifold
(see FIGURE B )

Results expressed in: C;O concentration (ul/l)

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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Equipment :

Chemicals :

Procedure :

1-beam infrared qas analyxer : UNOPt 2, .
Maihak AG,
D-2000 Hamburq 60

recorder : Servoqor 210,
Met rawatt GmbH, .
D-8500 Nurnberg

iinteqrator : BC1,
Kipp und Zonen Vertriebs GmbE],,
D-6242 Schonberg

test qas :
1I454 ul CO/1 synthetic air for SWS,
425:u1 CO/l synthetic air for MWS,
Messer G~iesheim GmbH,
D-4!100 Duisburg

continuous sampllinq of diluted
whole smoke from special outlets
on' the vertical manifold,
separation of the particle phase
with 2' qlass waddinq fillters

Computation: reqistration o:f CO c:oncentration
on recorderr
mean CO concentration (,ul/1))
calculated on the basis of
electronically integrated CO con-
centration during the exposure
periods

ranqe of determina:tion :
0 to 3000' ul /1 for MWS and SWS'

Sc ienti f ic vers ion : SOP IH 16/ 1i
Text version: 1i1.Nov .87

3 .6: Determination of TPM Comcentration

Principle : determination of the weiqht
dliff'erence o:f a' Cambridae filter
prior to and after passaqe off
defined volume of diluted srnoke

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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Time

Sampling : during the exrposure time,
successive sampLes (10 minimax .).

Determinatiloni: 1., 2' . , and 8 . Dec . 8'7

Sample material and quantity : diluted MWS and SWS on Cambridiqe
filter, 151 smoke/filter,
flow 1 .5 1/mirn,
2 to 8 determinations/group
sample mate r ia l takenif romithe
vertical mani fold (see FIGUPtE' B)

Resulits~ expressed in : TPM concentration (mg,/1)

Equipment :

P'roc~~edure :~

scales : no . 404/13,
A . Sauter KG', .
D-74!7'0 Fbinqien 1

Cambridge filter no . 60043010,
(filter unit with 2 tips)1,
Gelnnan Sciences, Inc ., .
Medical Device Diivis'iion, .
AnniArbor, Miichiqan, USA

pump : type MW63,
KNF Neuberger, .
D-7'800 Freiburq

weighirng of a Cambridqe filter unit
before and after TPM sampling,
sample taken at thie vertical manifold,
smoke flow through Cambridge
filter 1 .5 1/min (see FIGURE A)!

continuous samplingi ( 1Umin max .
TPM on Cambridge filter

Scientific version : SOP IH 15/1
Text verslon: 11.Nov .87

0

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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3 .7' Dosing (al

Principle :

Time

Samp1 ing :

Determination :

Sample material and qiuantity :

R'esuilts expressed in :

Equipment :

Procedure :

strokewise exposure of cell
cultures irr flasks with the help
of the piston action of a pump
(Borgwaldt smoking machine ) .
Dosing by variation of the number
of strokes administered, expression
of the dose as the cumulative amount
of TPM administered

during the exposure time,
successive sample s

1 ., 2 ., and 8 . Dec . 8 7

diluted MWS and SWS on Cambridiqie filter,
2 to 8 determinations/qroup ,
sample material taken fromithe
vertica~l manif©ld (see FIGURE B )

m " TPM/flas k

4-port smokinq machine
type RR04 .01 ,
control unit type RSO4 . 011 ,
stroke volume : 351ml ,
H . Borqwaildt,
D-2000 Hamburq

determination of TPM concen-
tration andinumber of strokes,
calculation : number of strokes
times stroke smoke volume (b)
time!s TPM concentratio n

Scientific version : S'OP IH 82/1
Text version: 11.Nov .8 7

(a) the dose refers to TPM in smoke, not in medium
(b) 35 m1/stroke

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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4' REPORTING

Subreport

La ng u ag e : En g,l i sh

Concept (chapters) : 1 SUMMARY
2' RESP'ONSIBILITY
3 M'ETHiOiD
4 RE'SULTS AND DISCUSSION

Tables : (1) CO CONCENTRATION, SIRIUS-A
(2') " SIRIU'S-B'
(3) " 2R11
(4) TPM CONCENTRATION, S'I'RIU'S-A
(5) " SIRIUS-B
(' 6 ) ~21R 1
(7) GROiUPS AND DOSES,, SIR'IUS!-A
(8) ~ SIR'IUS-B
(9) " 2R1

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105
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5 FOAtMS

TITLE TEX'I' VFRSIONI IDENTI-
FICATI'ON
(a)

ERRECHNUNG DES Z'UGWC)L[kfENiS 15 ~ I<W 8i6 A

EINSTELIiIJNG DEHt RAUCHMASCHINE 10 . KW 86 B

ZIGARETTENJERBRAUCH 1i3. EaI 85 C

TPM-KONZEN'IRATI'ON IM VERD(SNhTPEN RM1CH 14, ICW 85 D

CO-KONZENI'RtATION IM VEPtCOh+dl~TrEN PtAUCH 14 . [QnT' 84 E :

BESTIMMUh1G VON . . . 30. KW 8'5 F

BF50hIDERE VOEKOMMNISSE' 10. T4W 86 : G

TABLE A

TITLE, TE?CT VERSTON AhID IDERTrIF]CATION OF FORMS

(a) arbitrary identification fbr this subprotoool

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



INB!IFO Ihstitut fur biia6ogische Forschurng • Kw'S'In

15 . W86 PSN/MNO (JIa6D :IVA9 609 8

ERFdECHWNG DES ZUGVOI;fJTMEN S

F(JR ZUGrNER . ZIGAREM"IIJPYP

RANIIMERDPtCICK
j

('mIU5)

STEMHIDHE
D . IAMELLE
(mm)

ANZAfHL,
Z'IGAiRE'.I'I"EN

M

I(ESAMI -
I ZUGVOT1JNfIIN
(ml)

Z[JVVOIUNEN

(ml/Zug)

MITI'ErNERT '

(m.I/Zug)

BEME2'dCMGEN

N' ( total. )
b~

M i ( total )
L-

PtSD (0/0 )

SE

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



FORM 10 . KW 86 DPR/BGR BG23DIVD6 6063

EINBTELLUNG DER RAUCE9DIASCEIINE

RAUCEIMASCHINE-NE . :

ZIGARE'MENTYP

RAUM R

. Ep

DATUNI
VON BIS

- -- --- -
KAMMERDRUCK

(rin WS)

-
VERDONNUNGS-
LUFT
(1/min)

ANZAHL DER
ZIG./KRANZ

ART DER
BCINDFILTER

12AUCHART DAUER DER
BERAUCHUNG
(h)

~
ca
00os~

DATUM

ZN

4VjzGt7gGo%

BEMERFCUNG :

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



IMeirv instituR twr umuyisuie ru~oui,u,,y 1\011 1
FOR±U 131 . KW 85 SL ,/[DqN,(HGZ, UN11 ( DIV ) i A1 3

ZIGARETPENVEIRBFAUC H

ZIG.
ZrYP

LIAZLTNi TAG DER
INHAL .
PERIODE

RA[JCH-
MASaiINE
NR.

Z~J~TAN .I

VOFt BE- NAaI BE-
RA[K;HUNG! BER;AUCERUM

ZIGAFtETTEN-
IVEP€BRA[DCH

(ANZAfdd,)

ZN

II

.

sEMERKUtaGna .

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



INBIFn Institut fur biiologische Forsohung FC O1n
EORM 14 . K47 . 85 DPH/UNN UN8 (;DIV ) B3 ( HGZ )

METHODE : 302 .5 TPM-KONZENTRATION, IM VEED[UNNTEN PPiUCH'

PkO7EFCTNUMMER:

DATUM: PAFtAME'I'ER:

ExF'CSTTIONSTAG : .

'; G2UPPE SAMMEL,-i
CEWICHT (g) (a) TPM (g) ! TPM- BEMERKUNGENI

I]AUEPt
~ (min)'

KONZEN-
WHHEPt' NFiCE1FiEPt ~ TFtATICb1 :;

; (m9/1)~~

MESSUNG :
~
S~ DATUM;/ZN

N
~~

4",
GD
N

LOCHUNG I: n,?'

DAZVM/7,N M~

.`
CL
Q

~ (a) Gewicht von Cambrid9e-P'ilitergehause und Cambri~ , dc~efilter

Source: https://www.industrydocuments.ucsf.edu/docs/kpjj0105



INt31I-UIrns#itUt tur eiologisicMe t-orsohu!mg Kuin

F10RM 14!. EW. 84 DRPRj(UDd U18 (DIV) A23 (HGZ ')

METHODE: 316 .10 CC)`K0141ZENl'RATICN ' IM VE ~RDO]I*Il*l'I'E3J RAUCH
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