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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
CLOTH ES WASH I N G M ACH INES FOR H OU SEH OLD U SE –  

METH OD FOR MEASU RI N G  TH E MI CROBI AL 
 CON TAM I N ATION  REDU CTION   

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  respons i ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  possibl e  i n  thei r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ibi l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

A PAS is  a  techn ical  speci fication  not fu l fi l l i ng  the  requ i rements  for a  s tandard ,  bu t made  
avai l ab le  to  the  publ ic.  

I EC PAS 62958  has  been  processed  by subcommittee  59D:  Performance  of household  and  
s im i l ar e lectrica l  l aundry appl iances,  of I EC  techn ical  commi ttee  59:  

The  text  of th i s  PAS  i s  based  on  the  
fol l owing  document:  

Th i s  PAS  was  approved  for publ i cation  
by the  P-members  of the  commi ttee  

concerned  as  i nd icated  i n  the  fol l owing  
document  

Draft P AS  Report on  voti n g  

59D/423/PAS  59D/427/RVD  

 
Fol lowing  publ ication  of th is  PAS,  wh ich  is  a  pre-standard  publ ication ,  the  techn ical  comm ittee  
or subcommittee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  
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Th is  PAS shal l  remain  val i d  for an  i n i ti a l  maximum  period  of 3  years  starting  from  the 
publ ication  date.  The  val i d i ty may be  extended  for a  s ing le  period  up  to  a  maximum  of 
3  years,  at  the  end  of wh ich  i t  sha l l  be  publ ished  as  another type  of normative  document,  or 
shal l  be  wi thdrawn .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

SC 59D  decided  to  address  the  measurement of the  m icrobial  contam ination  reduction  in  
wash ing  mach ines  by developing  a  g lobal l y acceptable  Publ icl y Avai lable  Speci fication  to  
respond  to  the  i ncrease  i n  consumer compla in ts  regard ing  odour from  wash ing  mach ines  and  
washed  laundry caused  by presence  of m icroorgan isms.  
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CLOTH ES WASH I N G M ACH IN ES FOR H OU SEH OLD U SE –  
METH OD FOR MEASU RI N G  TH E MI CROBI AL 

 CON TAM I N ATION  REDU CTION  
 
 

 

1  Scope 

This  Publ icl y Avai l able  Speci fication  (PAS)  speci fies  a  test method  for measuring  the  
reduction  of m icrobia l  contam ination  in  cl othes  wash ing  mach ines  and  of the  possib le  cross  
con tam ination  to  uncon tam inated  l oad .   

NOTE  A s i gn i fi cant  d i fferenti ati on  i n  m icroorgan ism  contam ination  reduction  capabi l i ty of wash i ng  mach ines  can  
be  expected  at  wash  temperature  not  h i gher than  40  °C.  

This  PAS appl ies  to  cl othes  wash ing  mach ines  for household  use,  wi th  or wi thou t heating  
devices  u ti l i s ing  cold  and /or hot water suppl y.  I t  a l so  covers  wash ing  mach ines  wh ich  speci fy 
the  use  of no  detergent for normal  use.  Th is  PAS appl ies  a lso  to  wash ing  mach ines  for 
communal  use  i n  b locks  of fl ats  or i n  launderettes.   

Th is  PAS does  not deal  wi th  profess ional  wash ing  mach ines  nor wi th  commercia l  l aundry 
operations  associated  wi th  food  service,  hospi tal  l i nens  or other non-res iden tia l  appl ications.  
I t  a lso  does  not address  the  needs  of persons  wi th  speci fic heal th  cond i tions  requ iri ng  special  
san i ti zation  and /or d is infection  techn iques.  

Th is  PAS does  not speci fy safety requ irements  and  does  not deal  wi th  performance  of 
wash ing  mach ines  measured  under I EC  60456  nor wi th  effects  on  fabrics.  

2  N ormati ve referen ces  

I EC 60456: 201 0 ,  Clothes washing machines for household use  −  Methods for measuring the  
performance 

I SO 2267,  Surface active agents – Evaluation of certain effects of laundering – Methods of 
preparation and use of unsoiled cotton control cloth  

EN  1 276,  Chemical disinfectants and antiseptics.  Quantitative suspension  test for the 
evaluation of bactericidal activity of chemical disinfectants and antiseptics used in  food,  
industrial,  domestic and institutional areas.  Test method and requirements (phase 2,  step 1 )  

EN  1 650,  Chemical disinfectants and antiseptics .  Quantitative suspension test for the 
evaluation of fungicidal or yeasticidal activity of chemical disinfectants and antiseptics used in  

food,  industrial,  domestic and institutional areas .  Test method and requirements (phase 2,  
step 1 )  

EN  1 2353,  Chemical disinfectants and antiseptics .  Preservation of test organisms used for the 
determination of bactericidal (including Legionella) ,  mycobactericidal,  sporicidal,  fungicidal 
and virucidal (including bacteriophages)  activity 
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3 Terms,  defi n i ti on s  an d  symbol s   

3. 1  Term s an d  d efi n i tion s  

3. 1 . 1   
wash i n g  mach in e   
appl iance  for clean ing  and  ri ns ing  of texti l es  using  water wh ich  may a lso  have  a  means  of 
extracti ng  excess  water from  the  texti les   

3. 1 . 2   
test wash i n g  mach in e  
wash i n g  mach in e  that i s  subjected  to  part or a l l  of the  requ irements  in  th is  PAS i n  order to  
determ ine  i ts  performance  

3. 1 . 3   
test ru n  

sing le  performance assessment  

3. 1 . 4   
prog ram me 
series  of operati on s  wh ich  are  pre-defined  wi th in  the  wash i n g  mach i n e  and  wh ich  are  
declared  by the  manufacturer as  su i table  for wash ing  certain  texti l e  types  

3. 1 . 5   
base  l oad  
texti l e  l oad  used  for testing  not i nclud ing  the  bi o  m on itors  

3. 1 . 6   
cross  con tami n ation   
transfer of m icroorgan isms  from  fabrics  to  fabrics  during  one  test ru n   

3. 1 . 7   
in ocu l u m  

quanti ty of cel l s  to  be  i nocu lated  i n  cu l ture  med ium   

3. 1 . 8   
bio  mon i tor 
microorgan ism  carrier inocu lated  wi th  m icroorgan isms to  be  used  to  mon i tor the  reduction  of 
m icrobial  con tam ination   

3. 1 . 9   
temperatu re  profi l e  
time–temperature  data  representing  the  water temperature  i n  the  wash i n g  mach in e  du ri ng  
the  test ru n  

3. 2  Symbol s  

N0  average  va lue  of m icroorgan ism  amoun t of the  two posi ti ve  con trols ,  before   
exposi ti on  to  the  test program me  (cfu /b io  mon i tor)  

N  average value  of m icroorgan ism  amoun t per 5  bi o  mon itors ,  after exposi ti on  to  
the  test prog ramm e  (cfu /bio  mon i tor)  

l og(N0/N)  reduction  factor per m icroorgan ism  type  

v-1  microorgan ism  amount in  a  1 0  times  d i l u ted  solu tion  

v-2  microorgan ism  amount in  a  1 00  times  d i l u ted  solu tion  

SD i n i ti a l  s tandard  deviation  of N0  

SDwashed  s tandard  deviation  of N  

Copyright International  Electrotechnical  Commission  



 – 1 0  – I EC PAS  62958:201 5  © I EC  201 5  

SD total  s tandard  deviation  of the  reduction  factor per m icroorgan ism  type  

4 Req ui rements  

This  Publ icl y Avai lab le  Speci fication  speci fi es  a  test  method  for measuring  the  reduction  of 
m icrobial  contam ination  in  cl othes  wash in g  mach i n es  and  of the  possib le  cross  
con tam ination  in  subsequent washed  loads.   

Th is  PAS does  not speci fy safety requ irements  and  does  not deal  wi th  performance  of 
wash in g  mach in es  measured  under I EC  60456  nor wi th  effects  on  fabrics .  

5 Test condi ti ons,  materi al s,  equi pment and  i nstrumentati on  

5. 1  Test con d iti on s  

For a l l  requ i rements  regard ing  ambient cond i tions  (electrici ty suppl y,  water suppl y,  ambient 
temperature  and  hum id i ty)  and  base  l oad ,  see  I EC 60456: 201 0.  

Add i tional l y,  the  water suppl ied  to  the  test wash i n g  m ach in e  sha l l  not  contain  more  than  
1 00  cfu /m l .  M icroorgan isms for test purposes  as  l i s ted  i n  5. 2. 1  sha l l  not  be  presen t i n  the  
water.  

The  m icrib iolog ica l  qual i ty of the  water suppl ied  to  the  test  wash in g  m ach i n e  i s  determ ined  
accord ing  to  5 . 2 . 3. 2  and  6. 5. 3  

5. 2  M ateri al s  an d  reag en ts  

5. 2. 1  M icroorg an isms  for test pu rposes  

For test purposes  the  fol l owing  m icroorgan isms,  the  fi rst two bacteria  stra ins  and  the  last one  
a  yeast stra in ,  shal l  be  used :  

•  Pseudomonas putida  (ATCC 1 1 1 72  / DSM  6521 )  

•  Staphylococcus aureus  (ATCC 6538  /  DSM  799)  

•  Candida albicans  (ATCC 1 0231  /  DSM  1 386)  

NOTE  Add i ti onal  m i croorgan isms  may be  used .  For i n ternal  devel opment purpose  and  pre-evaluation  of 
m icroorgan ism  con tam inati on  reduction  i n  cl othes  wash i n g  m ach i n es ,  a  protocol  wi th  ri sk cl ass  1  test  
m icroorgan isms  may be  performed  as  described  i n  Annex A.   

5. 2. 2  Cu l tu re  m edi a  an d  sol u ti on s  

5. 2. 2 . 1  Cu l tu re  m edi a  

Al l  med ia  and  solu tions  shal l  be  of m icrobiology grade  and  s teri l i zed  appropriatel y prior to  
use.  I t  i s  recommended  to  use  commercia l l y avai lable  and /or water-free  dry materia ls  for the  
cu l tu re  med ia.  The  speci fications  in  the  fol l owing  clauses  refer to  water-free  products.  

5. 2. 2 .1 . 1  Trypton e  Soy Ag ar (TSA)  

The composi ti on  of Tryptone  Soy Agar (TSA)  shal l  be  accord ing  to  Table  1 .  
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Tabl e  1  – Com position  of Trypton e Soy Ag ar (TSA)   

Des cri pti on  Speci fi cati on  

Casei n  peptone  (pancreati c  d i gest)   1 5, 0  g /l  

Soy peptone  (papaic d i gest)   5 , 0  g /l  

Sod ium  ch lori de   5 , 0  g /l  

Agar  1 5, 0  g /l  

F i nal  pH   7 , 3  ±  0 , 2  

 

5. 2. 2 . 1 .2  Sabou rau d  Dextrose  Ag ar wi th  Ch l oramph en i col  

The composi ti on  of Sabouraud  Dextrose  Agar wi th  Ch loramphen icol  shal l  be  accord ing  to   
Table  2 .  

Table  2  – Com posi ti on  of Sabou rau d  Dextrose Ag ar 
 wi th  Ch l oram ph en i col   

Descri pti on  Speci fi cati on  

Pancreati c  d i gest  of casein   5 , 0  g /l  

Pepti c  d i gest  of an imal  ti ssue   5 , 0  g /l  

Dextrose  monohydrate   40 , 0  g /l  

Ch loramphen icol   0 , 05  g /l  

Agar  1 5, 0  g /l  

F i nal  pH   5 , 6  ±  0 , 2  

 

5. 2. 2 . 1 .3  Cetri mi de  Ag ar 

The composi ti on  of Cetrim ide  Agar shal l  be  accord ing  to  Table  3 .  

Table  3  – Com position  of Cetri mi d e  Ag ar 

Des cri pti on  Speci fi cati on  

Pancreati c  d i gest  of gelati ne   20 , 0  g /l  

Magnesium  ch lori de   1 , 4  g /l  

Potassi um  su lphate   1 0 , 0  g /l  

G l ycerine   1 0 , 0  m l /l  

Cetrim ide   0 , 2  g /l  

Agar  1 4 , 0  g /l  

F i nal  pH   7 , 1  ±  0 , 2  

 

5. 2. 2 . 1 .4  Baird-Parker Ag ar 

The composi ti on  of Bai rd -Parker Agar shal l  be  accord ing  to  Table  4 .  
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Tabl e  4 – Com position  of Baird-Parker Ag ar 

Des cri pti on  Speci fi cati on  

Casei n  peptone  (pancreati c  d i gest)   1 0 , 0  g /l  

Beef extract   5 , 0  g /l  

Yeast extract   1 , 0  g /l  

L i th i um  ch lori de   5 , 0  g /l  

G l ycine   1 2 , 0  g /l  

Sod ium  pyruvate   1 0 , 0  g /l  

Agar  20 , 0  g /l  

Sod ium  te l l u ri te   0 , 1  g /l  

Egg  yolk emu ls ion   50 , 0  m l /l  

F i nal  pH   6 , 8  ±  0 , 2  

 

5. 2. 2 . 1 .5  M al t  Extract  Ag ar (M E A)  

The composi ti on  of Mal t  Extract Agar (MEA)  shal l  be  accord ing  to  Table  5.  

Table  5  – Com position  of M al t  Extract  Ag ar (M E A)  

Des cri pti on  Speci fi cati on  

Mal t  extract   30 , 0  g /l  

Soy-peptone,  wh ich  i s  d i gested  wi th  papai n  
from  soybeans   

3 , 0  g /l  

Agar  1 5, 0  g /l  

F i nal  pH   5 , 6  ±  0 , 2  

 

5. 2. 2 . 1 .6  Trypton e  Soy Broth  (TSB)  

The composi ti on  of Tryptone  Soy Broth  (TSB)  shal l  be  accord ing  to  Table  6 .  

Table  6  – Com posi ti on  of Trypton e Soy Broth  (TSB)  

Des cri pti on  Speci fi cati on  

Tryptone,  pancreati c  d i gest  of casein   1 7 , 0  g /l  

Soy peptone,  papaic d i gest  of soybean  meal   3 , 0  g /l  

Sod ium  ch lori de  (NaCl )   5 , 0  g /l  

D ipotass ium  hygrogen  phosphate  (K
2
HPO

4
)   2 , 5  g /l  

G l ucose   2 , 5  g /l  

F i nal  pH   7 , 3  ±  0 , 2  

 

5. 2. 2 . 2  Water for cu l tu re  m ed ia  an d  solu ti on s  

Bi-d isti l l ed  or dem ineral ised  water can  be  used .  However,  dem ineral i sed  water shal l  be  
steri l i sed  prior to  use.  

5. 2. 2 .3  Di l u ti n g  ag en t 

The  composi tion  of the  d i l u ti ng  agen t shal l  be  as  i n  Table  7 .  
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Table  7  – Com positi on  of d i lu tin g  agen t  

Des cri pti on  Speci fi cati on  

Tryptone,  pancreati c  d i gest  of casein   1 , 0  g/l  

Sod ium  ch lori de  (NaCl )   8 , 5  g/l  

Polysorbate  80  (0, 05  %)  

F i nal  pH   7 , 0  ±  0 , 2  

 

5.2.2.4 Neutralisation solution  

For m icroorgan isms growth  neutral isation  solu tion  shal l  be  used  i n  combination  wi th  
appropriate  nu tri tion  med ia.  

The  composi ti on  of a  recommended  neu tral isation  solu tion  is  g iven  i n  Table  8.  

Table  8  – Com posi ti on  of recomm en d ed  n eu tral i sation  sol u tion   

Des cri pti on  Speci fi cati on  

Polysorbate  80  30, 0  g/l  

Leci th i ne   3 , 0  g/l  

L-h i sti d i ne   1 , 0  g/l  

Natri umth iosu lphate   5 , 0  g/l  

 

Other neutra l isation  solu tions  may be  used  i f i t  can  be  shown  that  they g i ve  the  same resu l ts.  

5. 2. 3  Deterg en t  

5. 2. 3.1  Gen eral   

The detergent shal l  be  I EC A*  base  powder accord ing  to  I EC  60456.  

5. 2. 3. 2  Pre  test  for water qu an ti ty  

A pre  test to  determ ine  the  water quanti ty,  wh ich  is  the  ca lcu lation  base  for the  detergen t 
dosage,  i s  necessary.  The  fol l owing  cond i ti ons  shal l  appl y:   

a)  Run  3  times  the  program me  wh ich  is  foreseen  to  be  tested .   

b)  Use  the  same load  s i ze  as  i n  the  test wi th  bi o  mon itors .  

c)  Use  in  a l l  3  tests  d ry base l oad  (accord ing  to  I EC 60456).   

d )  The  detergent  dose  i s  2  g  per kg  of base  load .   

e)  The  detergent shal l  be  p laced  i n to  the  wash i n g  mach in e  d etergent d ispenser.  I f there  is  
no  detergent d ispenser,  fol l ow the  manufacturer's  i nstructions  for detergent p lacement.  I f 
no  i nstructions  are  g i ven ,  a l l  detergent i s  added  i n to  the  wash in g  m ach in e at the  base  of 
the  d rum .  

The  detergent i s  necessary to  reduce the  surface  tension  wh ich  can  i n fl uence the  soaking  
behaviour 

f)  Calcu late  the  average  water quan ti ty for the  main  wash  for the  3  repeti tions  of the   
prog ram me.  Water quan ti ty i n  the  main  wash  shal l  be  determ ined  accord ing  to  
I EC 60456.  

5. 2. 3. 3  Deterg en t dosage  in  m ain  test  

The detergent  dosage  shal l  be  2  g  per l i tre  of water i n  the  main  wash.   
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I f a  detergen t d ispenser i s  present,  the  detergent dose  speci fi ed  shal l  be  p laced  i n  the   
d ispenser.  

I f there  is  no  detergent d ispenser,  fol l ow the  manufacturer's  i nstructions  for detergent  
p lacement.  I f no  i nstructions  are  g i ven ,  a l l  detergent i s  added  i n to  the  wash i n g  mach i n e  at  
the  base  of the  d rum .  

5. 3  Equ ipmen t 

5. 3. 1  G en eral  

Test cond i tions,  materia ls,  equ ipment and  i nstrumentation  shal l  be  i n  accordance wi th  
I EC 60456,  un less  otherwise  speci fi ed ,  and  hand led  i n  compl iance  wi th  good  m icrobio logy 
l aboratory practice.  

5. 3. 2  In cu bator 

The incubator shal l  be  capable  of main tain ing  a  constant temperature  of (36  ±  1 )  °C  for  

bacteria l  s tra ins  and  (30  ±  1 )  °C  for the  yeast  stra in .   

5. 3. 3  Au tocl ave   

The au toclave  shal l  be  capable  of s teri l i zi ng  equ ipment and  suppl ies  by subjecting  them  to  

saturated  steam  at  (1 21  +3/-0)  °C  for at  l east  1 5  m in  or at  (1 34  +3/-0)  °C  for at  l east 5  m in .  

5. 3. 4  M icroorg an ism  carrier  

The m icroorgan ism  carriers  are  swatches  made of s tandard  cotton  fabric  i n  accordance  wi th  

I SO 2267.  The  d imension  shal l  be  1 , 0  cm  ×  1 , 0  cm .  

The  swatches  shal l  be  boi led  3  times  i n  d isti l l ed  water,  au toclaved ,  d ried  at room  temperature  
and  kept steri l e  prior to  u se.  

5. 3. 5  Pi pettes  

Pipettes  shal l  have  a  nom inal  vo lume of 0 , 1  m l  to  1 0, 0  m l .  

5. 3. 6  El ectrom ech an i cal  ag i tator 

An  e lectromechan ical  ag i tator common l y used  i n  l aboratories  can  be  used  for the  purposes  of 
th is  PAS.  An  example  of a  su i table  commercia l l y avai l able  product  i s  g i ven  i n  Annex B.  

5. 3. 7  Cen tri fu g e,  cen tri fu ge  tu bes  

The centri fuge  shal l  be  capable  of main ta in ing  and  be  used  at a  re lati ve  cen tri fugal  force  of 

2  000  ×  g  wi th  50  m l  steri l e  cen tri fuge  tubes .  

5. 3. 8  Base load   

The  base load  shal l  cons ist of cotton  base l oad  i tems  as  defined  i n  I EC 60456: 201 0.  The  
requ i rements  for pre-treatment and  the  composi ti on  of the  load  of a  des ired  load  s i ze  out  of 
the  speci fi ed  load  i tems  shal l  be  appl i ed .  

The  base l oad  shal l  not be  used  for more  than  80  test ru n s .  Compl iance  wi th  
IEC 60456: 201 0,  Annex J  i s  not requ i red .  

Before  each  test ru n  the  base load  shal l  be  washed  wi thou t detergent  i n  order to  remove 
detergent res idues  and  shal l  undergo a  heat treatment for 1 0  m in  i n  water at 90  °C  and  dried  
and  stored  under appropriate  cond i tions  to  avoid  re-con tam ination .  
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5. 3. 9  M easu ri n g  equ ipmen t for assessi n g  temperatu re  profi l e  

The temperature  profi l e  shal l  be  measured  by temperature  l oggers  p laced  among  the   
base l oad  i tems  and  fol lowing  the  l oad  during  the  wash  procedure.  The  temperature  l oggers  
shal l  comply wi th  the  speci fications  i n  Table  9 .  

Table  9  – Speci fication s  for temperatu re  logger 

Temperatu re  range  0  °C  to  1 00  °C   

Accuracy ≤  0 , 5  °C  over fu l l  range   

Resol u tion  ≤  0 , 1  °C    

Response  time  TC(1 0%-90%) water ≤  2  m in  

Response  time  TC(1 0%-90%) moving  a i r (2  m /s)  ≤  5  m in   

Sampl i ng  rate  ≤  1 0  s   

Max.  weight  70  g  

NOTE  TC(1 0%-90%) i s  the  time  for the  sensor to  traverse  between  1 0%  and  90%  of i ts  fi nal  val ue.  Response  
time  can  a l so  be  expressed  as  TC 63%  value.  The  63%  fi gure  i s  the  time  for the  sensor to  reach  63%  of i ts  fi nal  
val ue.  TC(1 0%-90%)  and  TC 63%  val ue  are  approximately of the  same order of magn i tude  for a  g i ven  sensor.  

 

5. 3. 1 0  M easu ri n g  eq u ipmen t for water con su mption  

Equ ipment for measuring  water consumption  shal l  comply wi th  the  speci fications  of 
I EC 60456: 201 0,  5. 5.  

6 Tests  

6. 1  Test meth od  prin ci pl es  

Bio  mon itors  are  used  to  determ ine  m icroorgan ism  reduction  i n  domestic  laundry processes  
and  poss ib le  cross  con tam in ation  of m icroorgan isms.  

Test cond i tions,  materia ls,  equ ipment and  i nstrumentation  shal l  be  i n  accordance wi th  
I EC 60456,  un less  otherwise  speci fi ed .  

6. 2  Preparati on  of test wash in g  m ach in e  

Prior to  each  test ru n  the  test wash i n g  m ach i n e shal l  be  cond i ti oned  wi th  a  85  °C  or 90  °C  
prog ram me .   

I f th is  i s  not possib le,  the  appl iance  shal l  be  fi l l ed  d i rectl y wi th  no  less  than  50  l  of water at a  
temperature  not  l ower than  90  °C  and  two  runs  shal l  be  performed .   

Afterwards  2  ri ns ing  cycles  wi th  cold  water shal l  be  made to  cool  down  the  appl iance.   

NOTE  An  adequate  hyg iene  status  of the  mach ine  can  be  mon i tored  wi th  appropriate  methods,  e . g .  con tact  
p l ates .  

6. 3  Preparati on  of test mi croorg an i sm s an d  b io  mon itors  

6. 3. 1  Cu l tu res  

The test m icroorgan isms  and  thei r stock cu l tures  shal l  be  prepared  and  s tored  accord ing  to  
EN  1 2353.  
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6. 3. 1 . 1  Worki n g  cu l tu res  of Candida albicans   

For preparation  of working  cu l ture  of Candida albicans,  subcu l tu re  from  the  s tock cu l ture  by 
streaking  onto  at l east  two p lates  con tain ing  MEA shal l  be  used .   

After i ncubation  of 42  h  to  48  h  at (30  ±  1 )  °C,  a  second  subcu l ture  shal l  be  prepared  from  the  
fi rst subcu l ture  i n  the  same way and  i ncubated .  The  second  subcu l ture  i s  used  to  prepare  the  
bio  mon i tors .   

From  th is  second  subcu l ture,  a  th i rd  subcu l ture  shal l  be  produced  i n  the  same way.  The  th i rd  
subcu l ture  shal l  be  used  for the  veri fication  anal yses  (see  6 . 5) .  No  fourth  subcu l ture  shal l  be  
prepared .  

I f i t  i s  not possib le  to  prepare  a  second  subcu l ture  on  a  particu lar day,  a  72  h  subcu l ture  can  
be  used  for subsequent subcu l turing ,  provided  that the  subcu l ture  has  been  kept i n  the  
i ncubator during  the  72  h  period .  Under these  ci rcumstances,  a  fu rther 48  h  subcu l tu re  shal l  
be  prepared  before  proceed ing .  

6. 3. 1 .2  Yeast  test  su spen si on s  (Candida albicans)  accord i n g  to  EN  1 650   

The fol lowing  procedure  shal l  be  fol lowed .  

a)  Take  1 0  m l  of d i l u ti ng  agen t (see  5 . 2 . 2. 3)  and  p lace  i n  a  1 00  m l  fl ask.  Take  the  working  
cu l ture  (see  6. 3. 1 . 1 )  and  transfer a  l oop  of the  cel l s  i n to  the  d i l u ti ng  agent (see  5. 2. 2. 3)  by 
rubbing  the  l oop  against the  wet wal l  of the  flask to  d is lodge  the  ce l l s  before  immersing  in  
the  d i l u ting  agen t Shake  the  flask for 3  m in  us ing  a  shaking  apparatus  (see  5. 3 . 6).   

b)  Ad just the  number of ce l l s  i n  the  suspension  to  1 , 5  ×  1 08  cfu /m l  to  5 , 0  ×  1 08  cfu /m l  us ing  
the  d i lu ti ng  agen t,  estimating  the  number of colony form ing  un i ts  (cfu)  by any su i table  
means.  Main tain  th is  test  suspension  at  4  °C  and  use  wi th in  2  h .   

NOTE  The  use  of a  spectrophotometer for ad j usti ng  the  number of cel l s  i s  h i gh l y recommended  (abou t 
620  nm  wavel ength  – cuvette  1 0  mm  path  l eng th ).  Each  l aboratory shou ld  therefore  produce  cal i bration  data  
knowi ng  that  su i table  val ues  of opti cal  densi ty are  general l y found  between  0 , 200  and  0 , 350.  To  ach ieve  

reproducib le  resu l ts  of th i s  measurement  i t  may be  necessary to  d i l u te  the  test  suspension ,  e. g .  1 +9.  A  
colorimeter i s  a  su i tabl e  a l ternati ve.  

c)  For coun ting ,  prepare  1 0 -6  and  1 0 -7  d i l u tions  of the  test  suspension  us ing  the  d i l u ting  
agent.  

Take  a  sample  of 1 , 0  m l  of each  d i l u tion  i n  dupl icate  and  inocu late  us ing  the  pour p late  or 
the  spread  p late  techn ique.  

When  us ing  the  pour p late  techn ique,  transfer each  1 , 0  m l  sample  i n to  separate  Petri  

d ishes  and  add  1 5  m l  to  20  m l  mel ted  MEA cooled  to  (45  ±  1 )  °C.  

When  us ing  the  spread  p late  techn ique,  spread  each  1 , 0  m l  sample  – d i vided  i n to  portions  

of approximatel y equal  s i ze  −  on  an  appropriate  number (at least two)  of surface  dried  
p lates  con tain ing  MEA.  

6. 3. 1 . 3  Workin g  cu l tu res  of P.  putida  an d  S.  aureus  

For preparation  of working  cu l tures  of P.  putida  and  S.  aureus,  subcu l tures  from  the  stock 
cu l ture  by s treaking  on to  at  l east two  p lates  con ta in ing  TSA shal l  be  used .  

After 24  h  i ncubation  at  (36  ±  1 )  °C,  a  second  subcu l ture  shal l  be  prepared  from  the  fi rst 
subcu l ture  i n  the  same way and  i ncubated .  The  second  subcu l ture  i s  used  to  prepare  the  bio  
mon itors .   

From  th is  second  subcu l ture,  a  th i rd  subcu l ture  shal l  be  produced  i n  the  same way.  The  th i rd  
subcu l ture  shal l  be  used  for the  val i dation  anal yses  (see  6. 5) .  No  fourth  subcu l ture  shal l  be  
prepared .  
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I f i t  i s  not possib le  to  prepare  a  second  subcu l ture  on  a  particu lar day,  a  48  h  subcu l ture  can  
be  used  for subsequent subcu l turing ,  provided  that the  subcu l ture  has  been  kept in  the  
i ncubator during  the  48  h  period .  Under these  ci rcumstances  a  further 24  h  subcu l ture  shal l  
be  prepared  before  proceed ing .  

6. 3. 1 .4  Bacteri al  test  su spen si on  (P.  putida  an d  S.  aureus  )  accordi n g  to  EN  1 276  

The fol lowing  procedure  shal l  be  fol lowed .  

a)  Take  1 0  m l  of d i l u ti ng  agen t (see  5 . 2 . 2. 3)  and  p lace  i n  a  1 00  m l  fl ask.  Take  the  working  
cu l ture  (see  6 . 3. 1 . 1 . )  and  transfer a  l oop  of the  cel l s  i n to  the  d i l u ting  agen t  by rubbing  the  
l oop  against the  wet wal l  of the  fl ask to  d is lodge  the  ce l l s  before  immersing  i n  the  d i l u ti ng  
agent.  Shake  the  fl ask for 3  m in  us ing  an  e lectromechan ical  ag i tator (see  5. 3. 6).   

b)  Ad just the  number of cel l s  i n  the  suspension  to  1 , 5  ×  1 0
9
 cfu /m l  to  5 , 0  ×  1 0

9
 cfu /m l   

us ing  the  d i lu ting  agen t (5. 2. 2 .3) ,  estimating  the  number of cfu  by any su i table  means.  
Main ta in  th is  test  suspension  at 4  °C  and  use  wi th in  2  h .   

NOTE  The  use  of a  spectrophotometer for ad j usti ng  the  number of cel l s  can  be  recommended  (abou t 

620  nm  wavel ength  −  cuvette  1 0  mm  path  l ength ).  Each  l aboratory shou ld  therefore  produce  cal i bration  data  
for each  test  organ ism  knowi ng  that  su i table  val ues  of opti ca l  dens i ty  are  general l y found  between  0 , 1 50  and  
0 , 460.  To  ach ieve  reproducibl e  resu l ts  of th i s  measurement  i t  may be  necessary to  d i l u te  the  test  suspension ,  

e. g .  1 +9.  A colorimeter i s  a  su i table  a l ternati ve.   

c)  For coun ting ,  prepare  1 0
-7

 and  1 0
-8

 d i l u tions  of the  test suspension  us ing  the  d i l u ti ng  
agent.   

Take  a  sample  of 1 , 0  m l  of each  d i l u tion  i n  dupl icate  and  inocu late  us ing  the  pour p late  or 
the  spread  p late  techn ique.  

When  using  the  pour plate  techn ique,  transfer each  1  m l  sample  i n to  separate  Petri  d ishes  

and  add  1 5  m l  to  20  m l  mel ted  TSA,  cooled  to  (45  ±  1 )  °C.  

When  us ing  the  spread  p late  techn ique,  spread  each  1 , 0  m l  sample  – d i vided  i n to  portions  
of approximatel y equal  s i ze  – on  an  appropriate  number (at l east two)  of surface  dried  
p lates  con ta in ing  TSA.  

6. 3. 2  Bio  mon i tors  

6. 3. 2 . 1  M icroorg an i sm  carri ers  

Microorgan ism  carriers  are  described  i n  5. 3. 4 .  

6. 3. 2 .2  In ocu l ation  of th e  carri ers  

Five  m icroorgan ism  carriers  shal l  be  used  per m icroorgan ism  stra in  and  test ru n .  

The  m icroorgan ism  carriers  are  d ipped  i n  the  test m icroorgan ism  suspension  and  repeated l y 
tu rned  by steri l i zed  tweezers  to  wet them  completel y and  remove  a l l  a i r bubbles.   

The  m icroorgan ism  carriers  shal l  rest for 20  m in  to  30  m in  i n  the  suspension  and  are  then  
transferred  wi th  a  forceps  i n  open  Petri  d ishes  for d rying  for a  m in imum  of 3  h  in  an  in cu bator 

at a  temperature  of (36  ±  1 )  °C.  

NOTE  I n  order to  guaran tee  sati sfactory d ryi ng  after 3  h ,  i t  i s  necessary to  ensure  a  m in imal  hum id i ty i n  the  
i ncubator.  

Each  inocu lated  carrier i s  then  transferred  by steri l i zed  tweezers  i n to  a  separate  bag .  The  
5  b io  mon i tors  of each  test m icroorgan ism  shal l  be  p laced  i n  5  cotton  bags.  

I n  add i ti on ,  2  i nocu lated  carriers  for each  test m icroorgan ism  shal l  be  prepared  to  be  used  for 
val i dation  (see  6. 5).  
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Store  the  bi o  mon itors  at  room  temperature  in  a  closed  Petri  d ish  and  use  wi th in  one  week 
after d rying .   

6. 4  M ain  test  

6. 4. 1  G en eral   

The prog ram me  and  s ize  of the  base load  used  for the  main  test shal l  be  se lected  accord ing  
to  manufacturer’s  speci fication .  

Spl i t  the  d ry base l oad  i n to  2  s im i lar parts.  F i l l  one  part i n to  the  wash i n g  m ach in e  d rum ,  
p lace  the  b io  mon i tor bags  (see  6. 3. 2 . 2)  and  the  data  l ogger (see  5. 3 .9)  i n  the  m idd le  and  
fin ish  l oad ing  wi th  the  second  part of the  base load .  I t  i s  not necessary to  fol low the  l oad ing  
process  accord ing  to  I EC  60456.  

Run  the  tested  program me  and  anal yse  the  bi o  mon itor  accord ing  to  6 . 4 . 2 .  

At  l east 3  va l id  test  ru n s  shal l  be  performed  for the  tested  prog ramm e .  

6. 4. 2  Evid en ce of test  m i croorg an i sms  

To determ ine  the  amoun t of m icroorgan isms  on  the  b io  mon i tors  after the  tested  programme,  
each  b io  mon i tor i s  pl aced  i n to  1 0  m l  of neu tra l isation  solu tion  (see  5. 2. 2 . 4)  and  m ixed  
vi gorous l y wi th  an  electromechan ical  ag i tator (see  5. 3. 6)  for 3  m in  before  p lati ng .  

6. 4. 2 . 1  M icroorg an ism  pl atin g  

Di lu tion  series  shal l  be  p lated  i n  dupl icates.   

For the  preparation  of the  d i l u tion  series  a  s teri l e  t ip  shal l  be  used .  Starti ng  wi th  the  h ighest 
d i l u ti on ,  the  tip  shou ld  be  ri nsed  three  times  wi th  th is  solu tion .  Then  0 , 1  m l  are  p lated  wi th  a  
Drigalski  spatu la  i n  rotary motion  on  an  appropriate  cu l ture  med ia  p late.  For each  p late  a   
steri l e  spatu la  shal l  be  used .  

Appropriate  colony coun ts  of each  d i l u tion  shal l  be  used  for m icroorgan ism  quan ti fication  
(1 5  cfu  to  300  cfu  per p late) .  

For a  further d i fferen tiation  i t  i s  necessary to  subcu l ti vate  some colon ies  on  selecti ve  cu l tu re  
med ia  as  described  i n  5. 2. 2.  

6. 5  Val idation  

6. 5. 1  En u m eration  of mi croorgan isms  before  exposi ti on  N0  (b io  mon itor referen ce)  

For each  test ru n ,  the  m icroorgan ism  con tent of 2  bi o  mon i tors  per test m icroorgan ism  stra in  
shal l  be  determ ined  before  exposi ti on  to  the  tested  prog ram me .  The  determ ination  of 
m icroorgan ism  coun ts  on  the  carriers  i s  performed  as  described  in  6. 4. 2.  The  weighted  
average  mean  value  ( l og 1 0)  of the  2  bi o  mon i tors  i s  the  basis  for the  calcu lation  of reduction  
factors  of the  bio  mon itor  after expos i tion  (N0 ,  see  7. 1 )  to  the  tested  prog ram me .  

6. 5. 2  N eg ative  con trol  (cross  con tami n ation )  

For the  detection  of cross  con tam in ati on ,  5  steri l e  m icroorgan ism  carriers  shal l  undergo the  
same process  described  i n  6. 4. 1  for the  bi o  m on i tors .   

After runn ing  the  tested  prog ram me ,  the  m icroorgan ism  coun t on  the  former steri l e  carriers  i s  
determ ined  as  described  i n  6. 4 . 2 .  Appropriate  cu l ture  med ia  p lates  (see  5. 2. 2)  for selecti ve  
qual i fication  of the  test organ isms  shal l  be  used  for each  m icroorgan ism  carrier.  
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6. 5. 3  Determ in ation  of water qu al i ty  

To ensure  appropriate  m icrobio log ical  water qual i ty,  1  m l  of the  water used  for the  wash ing  
process  i s  exam ined  on  re levant cu l tu re  med ia  p lates  (5 . 2. 2),  respectivel y by p lati ng  or 
pouring  and  i ncubating  i t  as  described  before.   

6. 5. 4  Determ in ation  of water qu an ti ty in  th e  m ai n  wash  

The  amount of water i n  the  main  wash  for each  test run  of the  tested  programmes shal l  be  
determ ined  as  described  i n  I EC 60456.  

For a  va l id  test ru n ,  the  amount of water i n  the  main  wash  during  the  main  test shal l  not  d i ffer 

by more  than  ±  1 5  %  from  the  water consumption  determ ined  accord ing  to  5 . 2 . 3. 2   

7 Eval u ati on   

7. 1  Log  red u cti on  

The reduction  factors  for each  test  ru n  and  m icroorgan ism  stra in  are  ca lcu lated  as  fol l ows.  

reduction  factor per m icroorgan ism  strain  =  l og(N0/N)  

where  

N0  i s  the  average  va lue  of the  m icroorgan ism  content  of the  pos i ti ve  con trol  (see  6. 5 . 1 ) ;  

N  i s  the  average  of m icroorgan ism  number of the  5  bio  mon itors ,  after exposi ti on  to  the  
tested  prog ram m e .  

The  standard  deviation  shal l  be  calcu lated  for at l east 3  va l i d  test runs  for N0 ,  N  and  the   
reduction  factors.  

7. 2  Cross  con tami n ati on   

Any growth  of m icroorgan isms  after an  i ncubation  period  of the  con trol  steri le  swatches 
(see  6. 5. 2)  sha l l  be  stated  i n  cfu /steri le  m icroorgan ism  carrier.  

I f no  growth  cou ld  be  detected  th is  sha l l  a lso  be  s tated  as  <  1 00  cfu /steri l e  m icroorgan ism  
carrier.   

8 Test report 

The test report sha l l  con tain  the  fo l l owing  in formation :  

•  Date/period  of testi ng   

•  Type  of wash in g  m ach i n e accord ing  to  I EC  60456  

•  Prog ramm e  tested  

•  Mass  of base l oad  i n  kg  

•  Ambient cond i tions :  vo l tage  of e lectrici ty supply,  ambient temperature  and  hum id i ty  

•  U sed  test  m icroorgan isms   

•  Drying  time of bio  mon i tor  

•  M icroorgan ism  number per m icroorgan ism  type  and  bio  mon i tor,  before  test 

•  M icroorgan ism  number per m icroorgan ism  type  and  bi o  mon itor,  after test  

•  Reduction  factor per m icroorgan ism  type  ( i ncl ud ing  s tandard  deviation)  

•  M icroorgan ism  transfer to  steri l e  carriers  
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•  water temperatu re  profi l e  d uri ng  test ru n s   

•  Production  data  of bio  mon itors  ( for commercia l l y avai lable  bi o  mon i tors :  l ot-number,   
production  data  and  qual i ty con trol  date)  

The  test report may con tain  add i tional  in formation  e. g .  determ ined  accord ing  to  I EC 60456.  
Examples  are:  

•  Energy consumption  

•  Water consumption  ( total ,  main  wash ,  ri ns ing)  

•  Prog ramm e  t ime  

•  Water i n let temperature  

•  Age  of bi o  m on itors /d ryi ng  time of bi o  mon itors  before  us ing  
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An nex A  
(informative)  

 
M icroorganism  redu ction  in  househol d  washing  machi nes  wi th  risk  

class  1  test microorganisms for in ternal  developmen t purpose 

A. 1  Scope  

This  a l ternative  protocol  a l l ows  the  use  of ri sk class  1  m icroorgan isms  for wash in g  mach in e  
preevaluations  and  in ternal  development tests.   

For a  final  assessment of the  m icroorgan ism  reduction  i n  a  wash i n g  m ach in e ,  the  procedure 
described  in  th is  PAS  shal l  be  carried  ou t.  

A. 2  General  recommendati on  

Al though  the  test i s  performed  wi th  risk class  1  m icroorgan isms  wh ich  are  not pathogen ic,  the  
hand l i ng  of the  b io  mon i tors  shou ld  be  carried  ou t  by tra ined  s taff wi th  knowledge  in  steri le  
techn iques.  Working  incautious l y can  affect or even  b ias  the  test resu l ts .  

Even  though  smal l  amoun ts  of ri sk cl ass  1  m icroorgan isms  can  be  spi l l ed  and  d iscarded  
wi thout  restrictions,  i t  i s  general  good  l aboratory practice  to  au toclave  agar p lates  and  buffer 
solu tions  wi th  m icroorgan isms  before  d iscard ing  or d ischarg ing  them .   

The  wash ing  l i quor can  be  d ischarged  wi thout  any specia l  d i s i nfection  treatments.   

A. 3  M ateri al  and  reagents  

A. 3. 1  M icroorg an isms  on  bi o  mon itors  

The fol lowing  m icroorgan isms,  the  fi rst two bacteria  stra ins  and  the  last  one  a  yeast s train ,  
can  be  used :  

•  Pseudomonas fluorescens (ATCC 1 7397  / DSM  50091 )  

•  Staphylococcus arlettae  (ATCC 43957  /  DSM  20672)  

•  Saccharomyces cerevisiae  (ATCC 9763  / DSM  1 333)  

NOTE  For i nd icati ons  abou t poss ible  suppl i ers  of ready-to-use  bi o  m on i tors ,  see  Annex B .  

A.3.2 Water for cu l tu re  m ed ia  an d  solu tion s  

As described  i n  5. 2 . 2 . 2 .  

A. 3. 3  Cu l tu re  m edi a  an d  sol u ti on s  

A. 3. 3. 1  Trypton e  Soy Ag ar (TSA)  

As decribed  i n  5. 2 . 2 . 1 . 1 .  

A. 3. 3. 2  Sabou rau d  Dextrose  Ag ar 

The composi ti on  of Sabouraud  Dextrose  Agar shal l  be  accord ing  to  Table  A. 1 .  
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Table  A. 1  – Com posi tion  of Sabou rau d  Dextrose Ag ar 

Des cri pti on  Speci fi cati on  

Pancreati c  d i gest  of casein   5 , 0  g /l  

Pepti c  d i gest  of an imal  t i ssue   5 , 0  g /l  

Dextrose  monohydrate   40, 0  g /l  

Agar  1 2 , 0  g /l  

F i nal  pH   5 , 6  ±  0 , 2  

 

A. 3. 3. 3  Sabou rau d  Dextrose  Ag ar wi th  Ch l oramph en icol  

As described  i n  5. 2 . 2 . 1 . 2 .  

A. 3. 3. 4  Cetri mi de  Ag ar 

As described  i n  5. 2 . 2 . 1 . 3 .  

A. 3. 3. 5  Baird-Parker Ag ar 

As described  i n  5. 2 . 2 . 1 . 4 .  

A. 3. 3. 6  M al t  Extract  Ag ar (M E A)  

As described  i n  5. 2 . 2 . 1 . 5.  

A. 3. 3. 7  Col u mbi a  CN A Ag ar 

The  composi tion  of Columbia  CNA Agar shal l  be  accord ing  to  Table  A 2 .  

Tabl e  A. 2  – Com positi on  of Col u m bi a CN A Ag ar 

Des cri pti on  Speci fi cati on  

Pancreati c  d i gest  of casein   5 , 0  g /l  

Pepti c  d i gest  of an imal  ti ssue   8 , 0  g /l  

Yeast enri ched  peptone  1 0 , 0  g /l  

Corn  starch  1 , 0  g /l  

Sod ium  ch lori de  5 , 0  g /l  

Col i sti n  0 , 01 5  g /l  

Nal i d i xi c  acid  0 , 01  g /l  

Agar  1 4 , 0  g /l  

Defibri nated  sheep  b lood  5  %  

F inal  pH   7 , 3  ±  0 , 2  

 

A. 3. 3. 8  Tryptone Soy Broth  (TSB) 

As described  i n  5. 2 . 2 . 1 . 6 .  

A. 3. 3. 9  Di l u ti n g  ag en t  

As described  i n  5. 2 . 2 .3 .  
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A. 3. 3. 1 0  N eu tral i sation  sol u tion  

As described  i n  5. 2 . 2 . 4 .  

A. 3. 4  Deterg en t 

As described  5. 2 . 3 .  

A. 4  Equi pment 

A. 4. 1  In cu bator 

As described  i n  5. 3 . 2 .  

A. 4. 2  Au tocl ave  

As described  i n  5. 3 . 3 .  

A. 4. 3  M icroorg an ism  carrier 

The m icroorgan ism  carriers  are  swatches  made of standard  cotton  fabric  i n  accordance  wi th  

I SO 2267  wi th  the  d imension  of 1 , 0  cm  ×  1 , 0  cm  or Ø  =  2 , 5  cm ,  boi l ed  3  t imes  i n  d is ti l l ed   
water,  au toclaved ,  d ried  at room  temperature  and  kept steri le  prior to  use,  as  described  
i n  5. 3. 4 .  

A. 4. 4  Pi pettes  

As described  i n  5. 3 . 5.  

A. 4. 5  El ectrom ech an i cal  ag i tator 

As described  i n  5. 3 . 6 .  

A. 4. 6  Cen tri fu g e  

As described  i n  5. 3 . 7 .  

A. 4. 7  Base load  

As described  i n  5. 3 .8 .  

A. 4. 8  M easu ri n g  equ i pmen t for assessin g  temperatu re  profi l e  

As described  i n  5. 3 .9 .  

A. 4. 9  M easu ri n g  equ i pmen t for water con su mption  

As described  i n  5. 3 . 1 0.  

A. 5  Tests  

A. 5. 1  Test meth od  pri n ci pl es  

Bio  mon itors  are  used  to  determ ine  m icroorgan ism  reduction  i n  domestic  laundry processes  
and  poss ib le  cross  con tam in ation  of m icroorgan isms.  

Test cond i tions,  materia ls,  equ ipment and  i nstrumentation  shal l  be  i n  accordance wi th  
I EC 60456,  un less  otherwise  speci fi ed .  

Copyright International  Electrotechnical  Commission  



 – 24  – I EC PAS  62958:201 5  © I EC  201 5  

A. 5. 2  Preparati on  of wash i n g  mach i n e  

As described  i n  6 . 2 .  

A. 5. 3  Preparati on  of test org an ism s an d  bi o  m on itors  

Bio  mon itors  can  be  prepared  fresh l y or ready-to-use  bio  mon itors  can  be  used .  

A. 5. 3. 1  Cu l tu res  

The test m icroorgan isms  and  thei r stock cu l tu res  have  to  be  prepared  and  stored  accord ing  to  
EN  1 2353.  

A. 5. 3. 1 . 1  Workin g  cu l tu re  for Saccharomyces cerevisiae  

For preparation  of working  cu l tu re  of Saccharomyces cerevisiae  fo l l ow the  same procedure  
described  in  6 . 3. 1 . 1  for Candida albicans .  

A. 5. 3. 1 .2  Yeast  test  su spen si on  accord in g  to  EN  1 650  

Fol low the  same procedure  described  i n  6 . 3. 1 . 2  for Candida albicans .  

A. 5. 3. 1 .3  Workin g  cu l tu re  for P.fluorescens  an d  S.  arlettae  

For preparation  of working  cu l ture  of P. fluorescens and  S.  arlettae ,  fo l l ow the  same procedure  
described  in  6. 3. 1 . 3  for P.  putida  and  S.  aureus.  

A. 5. 3. 1 . 4  Bacteri al  test  su spen si on  

Fol low the  same procedure  described  i n  6. 3. 1 . 4  for P.  putida and  S.  aureus.  

A. 5. 3. 2  Bio  mon i tors  

A. 5. 3. 2 . 1  M icroorg an ism  carriers  

Microorgan ism  carriers  are  described  i n  A. 4 .3.  

A. 5. 3. 2 . 2  In ocu l ati on  of th e  carri ers  

Five  m icroorgan ism  carriers  shal l  be  used  per m icroorgan ism  stra in  and  test ru n .  

The  m icroorgan ism  carriers  are  d ipped  i n  the  test m icroorgan ism  suspension  and  repeated l y 
turned  by steri l i zed  tweezers  to  wet them  completel y and  remove  al l  a i r bubbles.   

The  m icroorgan ism  carriers  are  kept for 20  m in  to  30  m in  i n  the  suspension  and  then  are  
transferred  wi th  a  forceps  i n  open  Petri  d ishes  for d rying  i n  an  i n cu bator  for a  m in imum  of 3  h  

at a  temperature  of (36  ±  1 )  °C  for bacterial  stra ins  and  at  a  temperature  of (30  ±  1 )  °C  for the  
yeast s train .   

NOTE  I n  order to  guaran tee  sati sfactory d rying  after 3  h ,  i t  i s  necessary to  ensu re  a  m in imal  hum id i ty i n  the  
i ncubator.  

Five  inocu lated  carriers  for each  test  m icroorgan ism  are  then  transferred  by s teri l i zed   
tweezers  i n  5  separate  cotton  bags.   

Store  the  bi o  mon i tors  at  room  temperature  i n  closed  Petri  d ish  and  use  wi th in  one  week 
after d rying .  
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I f commercia l l y avai l ab le  bio  mon itors  are  used ,  the  bio  mon i tors  shal l  be  stored  i n  a   
refri gerator unti l  use.  F i ve  commercia l l y avai l able  bio  mon itors  per test m icroorgan ism  strain  
and  test  ru n  shal l  be  transferred  by steri l i zed  tweezers  in to  5  separate  cotton  bags.  

I n  add i tion ,  2  inocu lated  carriers  for each  test m icroorgan ism  are  used  for val idation  
(see  A. 5.5) .  

A. 5. 4  M ai n  test  

A. 5. 4. 1  Gen eral  

As described  i n  6. 4 . 1 .  

A. 5. 4. 2  Evid en ce of test  m i croorg an i sms  

To determ ine  the  amount of m icroorgan isms  on  the  bi o  mon i tors  after the  tested   
prog ram me ,  each  bi o  mon itor  i s  p l aced  i n to  1 0  m l  of neu tral isation  solu tion  (see  A. 3. 3 . 1 0)  
and  m ixed  vigorousl y wi th  an  electromechan ical  ag i tator (see  5. 3. 6)  for 1  m in .  The  solu tion  
shal l  stand  for 60  m in  at  room  temperature;  afterwards,  i t  i s  again  m ixed  wi th  an  
e lectromechan ical  ag i tator for 1  m in  before  p lating .  

A. 5. 4. 2 . 1  Pl ati n g  m icroorg an i sm s  

For preparing  the  d i l u tion  series  (F igure  A. 1 ) ,  a  steri l e  ti p  has  to  be  used .  1  m l  of the  b io  
mon i tor suspension  is  transferred  to  another 9  m l  of neu tral isation  solu tion  (A. 3. 3. 1 0).  Th is  
fi rst d i lu tion  i s  m ixed  and  again  1  m l  i s  transferred  to  a  second  d i l u tion .  Th is  shal l  be  done  up  
to  d i l u tion  v-5 .  0 , 1  m l  of every d i l u tion  wi l l  be  p lated  wi th  a  Driga lsky spatu la  i n  rotary motion  
on  a  Tryptone  Soy Agar p late  (A. 3.3 . 1 )  for the  bacteria l  b io  mon i tors  and  on  the  Sabouraud  
Dextrose  Agar (A. 3. 3. 2)  for the  yeast b io  mon i tors .  For each  p late  a  steri l e  spatu la  has  to  be  
used .  

The  p lates  shal l  be  i ncubated  at a  temperature  of (30  ±  1 )  °C  for Saccharomyces cerevisiae  or 

at  a  temperature  of (36  ±  1 )  °C  for Staphylcoccus arlettae and  Pseudomonas fluorescens  for 1  
to  5  days.  

 

Fig u re A. 1  – Sch em e for preparin g  a  d i l u ti on  seri es   

Appropriate  colony counts  of the  d i l u tions  shal l  be  used  for m icroorgan ism  quan ti fication .  Al l  
cu l ture  med ia  plates  wi th  colony counts  between  1 5  and  300  cfu  are  used  for further anal ys is;  
the  other p lates  are  d iscarded .  

1  m l  

      v
- 1
 

1 0  m l  
n eu tra l i sati on  
so l u ti on  

    v
-2
 

9  ml  
n eu tra l i sati on  
so l u ti on  

 

   v
-3  

9  ml  
n eu tra l i sati on  
so l u ti on  

   v
-4
 

9  ml  
n eu tra l i sati on  
so l u ti on  

   v
-5  

9  ml  
n eu tra l i sati on  
so l u ti on  

v
0
 

1  m l  1  m l  1  m l  

0, 1  m l  each  
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A. 5. 5  Val idation  

A. 5. 5. 1  En u m eration  of mi croorgan ism s  before  exposi ti on  N0  

Per test ru n ,  the  i n i ti a l  m icroorgan ism  con tent of 2  bi o  mon itors  per test m icroorgan ism  
strain  shal l  be  determ ined  before  exposi tion  to  the  tested  prog ram me  (as  described  i n  
A. 5. 4 . 2)  .  The  ari thmetic mean  va lue  ( log 1 0  cfu /bi o  mon itor)  of the  two  bi o  mon i tors  i s  N0  for 
the  calcu lation  of the  reduction  factor during  the  wash ing  process.   

NOTE  I f commercia l l y ava i l able  carri ers  are  used ,  N
0
 i s  on l y va l i d  for the  test  i f the  assessed  m icroorgan ism  

con tent  d oes  not  s i gn i fi cantl y d i ffer (±  1  l og
1 0
 cfu /bi o  m on i tor)  from  the  m icrobia l  l oad  assessed  du ri ng  qua l i ty 

control  of the  wash i n g  m ach i n e  manufacturer.  

A. 5. 5. 2  N eg ative  con trol  (cross  con tami n ation )  

For the  detection  of cross  con tam i n ati on ,  5  steri l e  m icroorgan ism  carriers  shal l  be  
i n troduced  i n  the  process  in  add i tion  to  the  bi o  mon i tor.  After runn ing  the  tested  prog ramm e ,  
the  m icrobia l  coun ts  on  the  former s teri l e  carriers  are  determ ined  as  described  i n  A. 5. 4 . 2.  
P lating  i s  done  on  an  appropriate  cu l tu re  med ia  p late  (A. 3. 3. 3;  A.3 . 3. 4;  A. 3. 3. 5;  A.3 . 3. 7)  for a  
se lecti ve  quan ti fication  of the  test  organ isms.  

A. 5. 5. 3  Determ i n ati on  of water q u al i ty  

Fol low the  procedure  described  i n  6 . 5. 3.  

A. 5. 5. 4  Determ i n ati on  of water qu an ti ty in  th e  m ain  wash  

Fol low the  procedure  described  i n  6 . 5. 4.  

A. 6  Eval u ati on  

A. 6. 1  Pl ate  cou n ts  per bio  mon itor 

Plate  coun t per b io  mon i tor i s  ca lcu lated  as  fol lows:  

Plate  coun t / bio  mon i tor  =  (P late  count per plate  /  1 0^d i lu tion  step)  ×  1 0  

I f two p lates  cou ld  be  used  for the  determ ination  of the  m icrobia l  counts  on  one  bio  mon itor,  
the  mean  of the  two  resu l ts  i s  ca lcu lated :   

P late  coun t / bio  mon itor  =  (p late  count  1  +  p l ate  coun t 2)  /  2  

Example:  

Bio mon itors  after wash ing  were  p lated ,  i ncubated  and  the  colon ies  on  the  cu l ture  med ia  
p lates  were  coun ted  wi th  the  fo l lowing  resu l t:  

bio  mon itor  1 :  v-2  =  275  cfu ,  v-3  =  32  cfu  

Calculations:  

v-2  (275  cfu  / 1 0 -2)  ×  1 0  =  275  000  =  2 , 75E+05  cfu /bio  mon itor  

v-3  (32  cfu  /  1 0 -3)  ×  1 0  =  320  000  =  3 , 20E+05  cfu /bi o  mon itor  

Ari thmetic mean :  (2 , 75E+05  +  3 , 2E+05)  /  2  =  2 , 98E+05  cfu /bi o  m on itor  
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A. 6. 2  Log  redu cti on s  

The reduction  factors  for each  test ru n  and  test m icroorgan ism  strain  are  calcu lated  as  
fol lows.  

reduction  factor per m icroorgan ism  strain  =  l og(N0/N)  

where  

N0  i s  the  ari thmetical  mean  of the  two  bio  mon itors  of the  transport control  (A. 5. 6 . 1 );  

N  i s  the  ari thmetical  mean  of the  5  bio  mon itors  after exposi ti on  to  the  tested  program m e .  

The  s tandard  deviation  of N0 ,  N  and  the  reduction  factors  are  ca lcu lated .    

Tota l  s tandard  deviation  i s  ca lcu lated  as  SD tota l  =  √((SD i n i ti a l )
2  +  (SDwashed )

2) .  

A. 6. 3  Cross  con tamin ati on  

I f g rowth  on  former s teri l e  m icroorgan ism  carriers  is  reported ,  th is  shal l  be  stated  as  fo l lows:  

cfu  /  steri le  m icroorgan ism  carrier per test m icroorgan ism  

I f no  growth  i s  reported ,  the  resu l t  shal l  be  stated  as  <  1 00  cfu /steri l e  m icroorgan ism  carrier.  

A. 7  Test report 

As described  i n  C lause  8 .  

Copyright International  Electrotechnical  Commission  



 – 28  – I EC PAS  62958:201 5  © I EC  201 5  

An nex B  
(informative)  

 
Sources  of material s  and  su ppl ies  

B. 1  Di scl ai mer 

The i n formation  i n  Annex B  is  g iven  for the  conven ience  of users  of th is  PAS  and  does  not 
consti tu te  an  endorsement by I EC of these  sources  or of the  materia ls  and  suppl ies .  

B. 2  M i croorgani sm  carri ers  

Microorgan ism  carriers  can  be  obtained  from  wfk-Testgewebe GmbH  Christenfeld  1 0 ,  
41 379  Brüggen ,  Germany.  

B. 3  Electromechanical  agi tator 

A su i table  commercia l l y avai l able  e lectromechan ical  ag i tator i s  the  Vortex® m ixer.  

B. 4 Ready-to-use bi o moni tors  

Ready-to-use  bi o  mon itors  can  be  obta ined  from  Swissatest AG ,  Mövenstrasse  1 2,  
901 5  St.  Gal l en ,  Swi tzerland  or from  wfk-Testgewebe GmbH ,  Christenfeld  1 0 ,  41 379  Brüggen ,  
Germany.  

B. 5 N oni oni c surfactant and  emul si fi er 

A su i table  commercia l l y avai l ab le  pol ysorbate  80  is  TWEEN® 80.  
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