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SIHULATIOtJ CT THE EFFECT OF HUMAN SMOKER BTOCXI::; 

TIJE TIP VEJJTILATIO?J 011 CAMRIDGE 

T. Hirji 

A szall exaeriannt *I’AS carr Led out to investigate the effect cf blocking 
the t:? ventilation on: 

iA) T?.'I delivery: 

(5) unbound cigrretze pressure drop; end 

(cl tip ventilation. 

The cigArs:tcs used were the lmg soft-cup version of fzzkxidge AS 

SuF~~icd by a&X lASt Septamber. 

Initially it WAS planned to determine deliveries in five sretes of tip 
ventihtioz blockage And at two puff volumas 35cc And 5Occ ;er 2-second 
puff dt 1 pff per mfnu:e). However, After the first se= of smoking 
runs it WAS .discovercd that the puffing frequency used WAS 2 puffs per 
minute instead of the requsred 1 puff per minute. Therefore the smoking 
runs **ere repeated. As it happens, the frequency of 2 puffs par minute 
is prcbeblj' closer to the human situation (althouth the puff volume of 
WCC is probably on the%q+,side) end therefore these results have dlS0 

been included in TAble 1. 
G’1L, 

The butt mar:< used during smoking WAS AS per FTC method of cver:ipping 
132rr.t.: plus 3m:.. The cigarettes were smoked on the 20 pa:- aorgwaldt 
smokin- ., ma&ine (Pluto iII) and the mean deliveries are based on 10 
cigara:tes. The ventfla~ion end pressure drops Are r.t108 of 20 
cigarettes. The following ventilation blockages were AchLc-:od by using 
self-&hesi:'e labels: 

As is Each pAt=:1 Each pAtch CAch patch All over 

2mm 4lnm 6mm 

The :xr-row perforation zone on Cembridge is 4mm wide a-5 each patch 

was i.zx in vidt!,. The deLive:ies obtained are shown in Tztle 1 And 
Ffqxc 1. 
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TABLE 1 

BLOCKING EFFECT 

[TPH deliveries in mg/cig) 

r PATCH SIZE I 

Unbound cig p.d. (mm XZ) 105 
w. .~p ve.., --ilition 

1 puff/-in 

ti: 78.4 

2 x 6m 

114 
76.8 

117 
70.4 

12a i 216 
64 . 5 i 1.8 

35cc/2 set TTY 
Puff No. 

1.29 
8.0 

1:61 
7.5 

1.69 2.30 ; 9.44 
6.9 i.Z(?) 5.9 

5Gcc/2 set TP!4 2.63 2.83 3.69 4.35 
Puff No. 7.2 7.2 7.1 7.0 

2 puffr/xin 

35cc/2 set T?M 
Puff No. 

50~42 set TP?l 
Puff No. 

2.29 
14.5 

4.52 
13.1 

15.21 
12.03 
0.92 
13.0 

3.00 3.40 4.61 
14.5 14.2 13.2 

5.63 6.51 7.83 
12.5 12.3 11.5 

75cc/f sec/ouff every 
25 set* 

TP3 
PHWG 

Nicotine 
Puff No. 

l Work carried out in October 1981 

4 x 6mn 1; -L 6x6m'A 11 
I 

over , 

23.07 
16.27 
1.32 

10.4 

12.58 
5.0 

-3.24 
9.3 

X.9 
7.7 

33.36 
77.35 
1.42 
9.4 

L> addition to the objective work using patches, 3 batches of 5 c:gar- 
e::es each were smoked 0:: A single port Borgualdt smoking machice by 2 
cerators. In these instances, the operators ACtUAlly blockt5 the 
ventilation zones with their fingers during smoking and to be realrttic 
t':e sm0kir.g on each cigarettes was stopped at the cnt of z:?e auf: 
crost=.st 20 the butt ma&. The mean deliveries obtained are sh=i'z in 
Table 2. 
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TPM VERSUS TIP VENTILATION 

EFFECT OF BLOCKING 

TPM 

(mglcig) 

34 
Q 

32 * 

30 - 

28’ 

2c - 

. . 20 

18 

16 

8 

6 

\ 50/2/Z r . 0!2) 

1 
0 10 20 30 t”, 50 60 1 70 1 ;PO 

i 

AL1 OVER 

“& TIP VENTILATION 

6mm 
PATCH 

2mm 

PAiCH 

(11 35/?/l -55~: P’JFF, 2 SECON!? OURATION, 1 PUFF PER PtItJU.TE. 

(2) 0=75cc WFF, 1 SECONO ‘J’JRATION, PUFF EVERY 25 XC. 
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TABLE 2 

HUMAN BLOCKING 

(Single PO:: Yachine, 35 cc/l set/l puLf/ninl 

1 Operator A TPM 3.1 I 

I 

Puff No. 7.6 

I Operator A TPM 2.5 
Puff No. N/A 

Operator B TPM 4.0 
Puif No. 7.4 

Bearing in mind tt.2: the Latter smoking runs were Carrie& out on a 
different smoking 7achir.e and that the final deliveries will be very 
sensitive to ths prrssurn applied by the fingers during sxking, the 
delivery range of 2.5-4.5 ng TPM suggests that the effect of covering 
ventilation hoics 5; sxkers is at least equivalent to blccking the 
ventilation with tuo 6 rz x 6 rea patches. Since the circur.ference of 
Cambridge is 25 .mm, this is equivalent to blocking 501 of :::e circum- 
ference. 

Figure 2ta: shwds the staxing patterns in the mouth end of the filter 
during the smoking r*.m 5~ Operator B (TPM - 4 mg/cig). These may be 
compared with t:le staining pattern obtained on the same machine using 
cigarettes xith %o 6 mm x 6 'mm patches shown in Figure 2(b). It should 
be pointed out tha: durinq human smoking it is unlikely that the smokers 
will block e-at?‘v the SJI- . . CL_ ,._ portion of the tipping during each puff and 
hence the staining patterns shown in Figure 2 may not be achieved. 

Pi - -0. 2 - Staining pattern of the filters 

la! Hu.-an (b) 'P.&o G urn x 
6 rz patch 
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