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IS0 3550-2:1 997(E)  

Foreword 

IS0 (the I nternational  Organizati on for Standardi zati on)  is a worldwide federation of national  standards 
bodies (IS0 member bodies) .  The work of prepari ng  International  Standards is normal l y carri ed out 
through IS0 technical  commi ttees.  Each member body i nterested in a subject for which a technical  
commi ttee has been  establ i shed has the ri ght to be represented on  that commi ttee.  I nternational  
organizations,  governmental  and  non-governmental ,  i n  l iaison wi th ISO,  also take part i n the work.  IS0 
col laborates closely wi th the International  Electrotechnical  Commission (IEC)  on  al l  matters of 
electrotechnical  standardization.  

Draft I nternational  Standards adopted by the technical  commi ttees are ci rculated to the member bodies 
for voting.  Publ ication as an  International  Standard requi res approval  by at least 75 % of the member 
bodies casting a vote.  

I nternational  Standard IS0 3550-2 was prepared by Technical  Commi ttee lSO/TC 1 26,  Tobacco and 
tobacco products,  Subcommi ttee SC 1 ,  Physical  and  dimensional  tests.  

IS0 3550 consists of the fol lowing parts,  under the general  ti tle Cigarettes -  Determination of loss of 
tobacco from the ends:  

-  Part 1 :  Method usi ng a rotating  cyl indrical  cage 

-  Part 2:  Method usi ng a rotating cubic box (si smelatophore)  
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microfi lm,  wi thout permission in wri ting from the publ isher.  
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@ IS0 IS0 3550-2:1 997(E)  

I ntroduction 

The l oss of tobacco from cigarette ends,  which  particularly affects short strands,  i s a nui sance for the 
i ndustry as wel l  as for the consumer.  

From this standpoint,  the greater a ci garette’s resistance to l oss from i ts ends,  the hi gher i ts qual i ty.  

The measuri ng  devices avai lable are based on  the rotation of a ci garette-containing  device.  Thi s 
International  Standard describes two particular types of devices.  The fi rst,  described i n IS0 3550-1 ,  
compri ses a rotating cyl indrical  cage through which  tobacco i s al l owed to fal l  i nto a weighing  vessel ;  the 
second,  described i n this part of IS0 3550,  uses a cubic box rotating about  i ts mai n  diagonal  axis.  

The fi rst system principal ly permi ts determination of l osses undergone by the cigarette duri ng  the 
manufacturi ng  and packaging  processes,  and the second one l osses undergone throughout the 
distribution network and i n the smoker’s pocket.  

The two methods are not mutual l y exclusive and other acceptable methods exist whi ch are based upon 
sl ightly di fferent types of device.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



INTERNATIONAL STANDARD 0 IS0 IS0 3550-2:1 997(E)  

Cigarettes -  Determination of l oss of tobacco from the ends -  

Part 2:  
Method using  a rotating cubic box (si smelatophore)  

1  Scope 

This part of IS0 3550 speci fies a method for the determination of loss of tobacco from cigarette ends 
using  a cubic rotative box (si smelatophore) .  

I t appl ies mainly to the determination of the losses undergone throughout the distribution network and  in 
the smoker’s pocket.  

NOTE -  A method of determination of loss of tobacco from the ends using a rotati ng  cyl indrical  cage is 
described in IS0 3550-l .  

2 Normati ve references 

The fol lowing standards contain provisions which,  through reference in this text,  consti tute provisions of 
this part of IS0 3550.  At the time of publ ication,  the edi tions i ndicated were val id.  Al l  standards are 
subject to revision,  and  parties to agreements based on  this part of IS0 3550 are encouraged to 
i nvestigate the possibi l i ty of applying the most recent edi tions of the standards i ndicated below.  
Members of IEC and IS0 maintain  registers of currently val id I nternational  Standards.  

IS0 2971  :-I ,  Cigarettes and fi l ter rods -  Determination of nominal  diameter -  Method using the laser beam 
measuring apparatus.  

IS0 3402:1 991 ,  Tobacco and tobacco products -  Atmosphere for condi tioning and testing.  

IS0 6488:2,  Tobacco -  Determination of water content -  Karl  Fischer method.  

IS0 8243:1 991 ,  Cigarettes -  Sampl ing.  

3 Principle 

A test portion of a gi ven number of cigarettes is subjected to a random series of impacts repeated in 
such a way as to bri ng  about  arti ficial ly a loss of tobacco strands at the ends.  

These impacts are achieved by tumbl i ng  the portion in a cubic box revolving uni formly around an  axis 
coincident wi th a principal  diagonal .  

The tobacco loss,  expressed in parts per thousand @) ,  is gi ven by calculating the ratio of the loss of 
mass of cigarettes in a gi ven time to the ini tial  mass of the test portion.  

As a fi rst resul t of the test,  the mass,  mL,  of tobacco fal l ing from the test portion is determined.  From this 

mass,  mL,  and the non-tobacco mass,  m2 (cigarette paper,  fi l ter,  glue,  etc. ),  the characteristics of the 

1  To be publ i shed.  (Revision of IS0 2971  : 1 987)  
2  To be publ i shed.  (Revision of IS0 6488:1 981 )  
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IS0 3550-2:  1 997(E)  0 IS0 

cigarette (i .e.  the l oss rate of tobacco,  the l oss of tobacco per open end and per uni t cross section of the 
open end)  are determined.  

4 Apparatus 

4. 1  Condi tioning chamber,  capable of control l i ng the enclosed atmosphere in accordance wi th  the 
requi rements of IS0 3402.  

4.2 Cubic rotating box (si smelatophore)  (see fi gure l ) ,  consisti ng  of:  

a)  a cubic box,  made of poly(methyl  methacrylate)  or any other plastics material  having  equivalent 
properties,  the i nside edge of which  measures 1 40 mm f 5 mm,  held by two trihedral  supports i n 
such a way that one of the principal  diagonals i s horizontal ;  one of the faces of the cubic box can be 
opened (groove or hi nge);  

b)  one hal f-spindle,  cl amped to a timing micromotor device,  whi ch  rotates the cube at 
60 mini  *  2  min-l .  The other hal f-spindle supports a spring  which  holds the cube i n posi tion duri ng  
rotation;  this al l ows the cube to be freed for fi l l ing or emptying;  

c)  a time-swi tch for regulating  the duration of operation of the micromotor.  

Dimensions in mi l l imetres 

Frequency of rotation:  60 mi ne’* 2 min.  ’  

/ Mi cromotor 

Time-swi tch 

I  I___-__ 
L------.  Power supply 

Figure 1  -  Cubic rotating box (si smelatophore)  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



@ IS0 IS0 3550-2:1 997(E)  

4.3 Device for the measurement of the diameter of the cigarettes,  in  accordance wi th  IS0 2971 .  

4.4 Analytical  balance,  capable of weighing  to an  accuracy of +  0,000 1  g.  

5  Sampl ing  

Carry out sampl ing  in  accordance wi th  one of the procedures g iven in  IS0 8243 where appl icable or,  i f 
not,  by a procedure relevant to the aim of the test.  In  the latter case,  an  appropriate reference to,  or 
detai ls of,  the sampl ing  procedure used shal l  be given in  the test report.  

6 Procedure 

6. 1  Condi tioning  of test sample 

Place the test sample in  the condi tioning  chamber (4.1 )  and  condi tion  the sample in  accordance wi th  
IS0 3402.  

6.2 Test portion 

Take,  as the test portion,  20 cigarettes from the condi tioned test sample (see 6.1 ) .  

6.3 Determination  of water content 

Take a new test portion condi tioned as speci fied in  6. 1  and  determine the water content in  accordance 
wi th  IS0 6488.  

NOTE -  Al though the water content is not used when  calculating  the loss of tobacco from cigarette ends,  i t 
may affect the resul ts considerably.  The water content should,  therefore,  be determined and reported.  

6.4 Determination  

6.4.1  Operate in  the test atmosphere speci fied in  IS0 3402.  

6.4.2 Determine the mean  diameter of the cigarettes to be tested to the nearest 0,001  mm in  

accordance wi th  IS0 2971 .  

6.4.3 Weigh  the test portion  (6.2)  to the nearest 0,001  g,  mg,  immediately introduce i t into the 
sismelatophore (4.2)  and  operate the apparatus for 1 20 s f 6  s.  

NOTE - This duration was selected experimental ly as giving good sensi tivi ty in  an  acceptable time.  

6.4.4 Open  the apparatus and  remove the cigarettes wi th  care.  

6.4.5 Weigh  the test portion again  to the nearest 0,001  g  after tumbl ing  (ml )  and  calculate the fal lout 

quanti ty (mo -  ml )  =  rnL or weigh  directly the mass of the debris col lected from the apparatus.  Cut the 
paper lengthways wi th  a sharp blade and  separate the tobacco from the paper,  adhesive and,  i f 
necessary,  from the fi l ter (in  the case of fi l ter cigarettes) .  Weigh  separately materials other than  tobacco 

(corresponding  to mass m2) .  

Repeat the test 5 to 1 0  times according  to the accuracy desired.  
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7 Calculati on 

7. 1  Loss rate 

The rate of loss,  expressed in parts per thousand &DO) ,  of the tobacco from the ends of plain  or fi l ter 
cigarettes is gi ven by the formula :  

1 000 Mo-m1  c 1  “lo-? 
or 

1 000 
Am 

t 1  q-m,  

where 

m,  is the ini tial  mass,  i n grams,  of the test portion;  

is the mass,  i n grams,  of the test portion after tumbl ing;  

m2 is the mass,  i n grams,  of the cigarette paper together wi th the fi l ter,  the 
glue,  etc. ;  

Am is the loss of mass,  i n grams,  of the cigarettes duri ng  tumbing.  

7.2 Calculation of speci fi c tobacco fal lout values 

7.2. 1  End-related tobacco fal lout 

The mass of the end-related tobacco fal lout,  m  LO& in mi l l i grams per open  end,  is gi ven by 

mL 
l l l LOE =-  

q’qOE 

7.2.2 Area-related tobacco fal lout 

The mass of the area-related tobacco fal lout,  m  
given by 

LOA,  i n mi l l i grams per square centimetre of open  end,  is 

mLOA =  
ML 

c3JbOE 

where 

WZ~  is the mass of fal lout,  i n  mi l l i grams,  related to the test portion;  

A is the area,  i n square centimetres,  of one open  end;  

4 is the number of cigarettes in the test portion;  

4 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



0 IS0 IS0 3550-2:1 997(E)  

qoE i s the number of open  ends per cigarette.  

NOTE -  qoE is equal  to 1  for fi l ter cigarettes and  2 for plain cigarettes.  

8 Test report 

The test report shal l  i nclude the fol lowing information:  

-  al l  i nformation necessary for the complete identi fication of the sample(s) ;  

-  characteristic data of cigarettes (length,  diameter,  number of open  ends) ;  

-  method and date of sampl ing;  

-  date of testing;  

-  number of cigarettes in  the test sample;  

-  water content;  

-  number of single measuring  resul ts;  

-  mean  value for the single measuring  resul ts;  

-  mi n imum and maximum value of single measuring  resul ts;  

-  standard deviation for the single measuring  resul ts i f their number i s > 3;  

-  coefficient of variation for the single measuring  resul ts i f their number i s > 3.  

I t shal l  also mention  any operating  condi tions not speci fied in  this part of I S0 3550 as wel l  as any 
ci rcumstances which  may have i nfluenced the resul ts.  
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