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Temperature  Type  Air De t ectors

• In it s simplest  form an air de t ector is a t emperature  probe  
locat ed in a t ube  at t ached to t he  drain line  or chamber of t he  
autoclave . 

• A temperature  se t  point  is se t  on the  HMI to check the  
t emperature  using the  air de t ector probe . Once  this 
t emperature  is achieved post  air removal and during heat  up a 
t emperature  reading is t aken from the  air de t ector probe . 

• If air is present  in t he  chamber, air will collect  in t he  t ube  where  
t he  t emperature  probe  is locat ed.

• If t he  t emperature  is le ss t han the  t emperature  of saturat ed 
st ream at  t his pressure  t he  syst em will alarm, as t his indicat es 
t hat  air is present  in t he  st eam and that  saturat ed st eam 
condit ions have  not  been met .
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Pressure  Type  Air De t ectors

• The  second type  of Air De tector is t he  pressure -based Air 
De tector or t he  condensing Air De tector. 

• Similarly, t o t he  t emperature -based Air De tector, t hese  are  
locat ed in a t ube  in t he  drain line  of t he  autoclave . In t his case  a 
pressure  t ransducer is connect ed to t he  t ube . 

• However, t his t ube  is capable  of isolat ing it se lf from the  drain, 
usually using a pneumat ic valve , and are  fit t ed with a jacke t  
capable  of supplying cooling wate r t o t he  out side  of t he  t ube . 

• A sample  of st eam is collect ed post  t he  air removal phase  by 
isolat ing the  t ube  from the  drain. The  cooling wate r condenses 
t he  st eam, as t his st eam condenses it  should produce  a vacuum 
on the  Pressure  t ransducer.

• The  leve l of t his vacuum indicat es if air is present  in t his sample , 
as air is a non-condensable  gas a small vacuum would indicat e  
t hat  t he re  is air present  t hat  cannot  be  condensed by the  
cooling wate r, however a large r vacuum indicat es t hat  
saturat ed st eam is present  in t he  t ube  and all t he  content s of 
t he  sample  have  been condensed. A pressure  se t  point  is se t  on 
the  HMI to check the  pressure  using the  air de t ector sensor. 
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Air De t ectors and Bowie  & Dick 
Test s

An air detector is an optional provision which when se t  and t est ed 
according to this European Standard will rout ine ly challenge  the  operat ing 

cycle  and regist e r a pass/ failure . Other methods for rout ine ly assessing 
specific performance  aspect s can be  used, such as chemical or biological 
indicators, providing the ir performance  is de t e rmined and verified using 

validat ed t est  procedures.

BS EN 285:2015 Introduction
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Air De t ectors and Bowie  & Dick 
Test s

An air detector can be  fit t ed to a st e rilize r and used to de t e rmine  whether 
t he  non-condensable  gases contained in the  st eam de livered to the  st e rilize r 

and the  air remaining after the air removal stage of the  operat ing cycle  are  
sufficient to cause the sterilizing process to be of uncertain efficacy.

.

BS EN 285:2015 (19.1)
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Air De t ectors and Bowie  & Dick 
Test s

The Bowie and Dick test was conce ived as a t est  for successful air removal 
for vacuum porous load st e rilize rs. A successful Bowie  and Dick t est  indicat es 
rapid and even pene t rat ion of st eam into the  st andard t est  pack or reduced 
t est  pack. Retention of air within the pack due  to

• Inefficient  air removal st age , 
• Air leak during the  operat ing cycle , 
• The presence  of NCGs in the  st eam supply.

are circumstances which can lead to fail result for the test.
.

BS EN 285:2015 (17.1)
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Bowie  & Dick Test  vs 
Air De t ectors 

Annex 1

Annex 1

The  Rules Governing Medicinal Product s in t he  
European Union

Volume 4 EU Guide lines for Good Manufacturing 
Pract ice  for Medicinal Product s for Human and 

Ve te rinary Use

Brusse ls, 22.8.2022
C(2022) 5938 final
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Annex 1 (2008)

85. For e ffect ive  st e rilizat ion the  whole  of t he  mate rial must  be  subject ed to t he  
required t reatment  and the  process should be  designed to ensure  t hat  t his is 
achieved.

92. Sufficient  t ime  must  be  allowed for t he  whole  of t he  load to reach the  
required t emperature  be fore  measurement  of t he  st e rilizing t ime-period is 
commenced. This t ime  must  be  de t e rmined for each type  of load to be  
processed.

95. All part s of t he  load should be  in contact  with t he  st e rilizing agent  at  t he  
required t emperature  for t he  required t ime .
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Annex 1 (2022)

8.61 There  should be  adequate  assurance  of air removal prior t o and during 
st e rilizat ion when the  st e rilizat ion process includes air purging (e .g., porous 
autoclave  loads, lyophilizer chambers). 

For autoclaves, t his should include  an air removal test cycle (normally 
pe rformed on a daily basis) or t he  use  of an air detector system. 
Loads t o be  st e rilized should be  designed to support  e ffect ive  air removal and be  
free  draining to prevent  t he  build-up of condensat e .
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Annex 1 (2008)

Annex 1 (2008) did not provide a detailed explanation of how to ensure adequate 
air removal from the load, in fact it only alluded to this fact through text such as: -

• All part s of t he  load should be  in contact  with t he  st e rilizing agent
• Air is not the sterilizing agent, so we need to ensure we remove the air
• For e ffect ive  st e rilizat ion, t he  whole  of t he  mate rial must  be  subject ed to t he  

required t reatment .
• Air is not  part  of the required t reatment , so we need to ensure we remove the a ir
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Annex 1 (2022)
Annex 1 (2022) provides a far more detailed requirement for the detection of air in 
the load. 

• 8.61 There  should be  adequate  assurance  of air removal prior t o and during 
st e rilizat ion when the  st e rilizat ion process includes air purging 

• If vacuum is employed in the process, there needs to be assurance of a ir removal
• 8.61 For autoclaves, t his should include  an air removal t e st  cycle  (normally 

pe rformed on a daily basis) or t he  use  of an air de t ector syst em 
• This is a  significant  change in the pharmacopeia , previously it  was standard 

pract ice to perform a  ‘a ir removal test  cycle’ with a  ‘Bowie&Dick’ type test  pack’, 
the use of a ir detectors were somewhat  opt ional considering the text  in the 
int roduct ion of EN285:2015 ‘An air de t ector is an opt ional provision which 
when se t  and t e st ed according to t his European St andard will rout ine ly 
challenge  the  operat ing cycle  and regist e r a pass/ failure ’

• Now we  have  a significant  change  in t hat  t he  new Annex 1 allows for e it he r an 
‘air removal t e st  cycle ’ or an ‘Air De tector’ syst em to be  used in order t o 
provide  t he  required assurance  of air removal prior t o st e rilizat ion.
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Air De t ector Test  – Small Load

8.2.4.2 When t est ed as described in 19.2 an air de t ector shall cause  a fault  t o be  
indicat ed if t he  volume of air or othe r non-condensable  gases re t ained or 
int roduced into t he  st e rilize r chamber during the  air removal and st eam 
admission of t he  operat ing cycle  causes a diffe rence  in t emperature  of more  t han 
2K. 
This diffe rence  is evaluat ed be tween the  lowest  measured t emperature  in a 
st andard t e st  pack (see  23.1) or reduced pack (see  23.2) and the  t emperature  
measured at  t he  re fe rence  measurement  point  of t he  st e rilizer chamber at  t he  
commencement  of t he  equilibrat ion t ime .



17

Air De t ector Test  – Small Load

23.1 St andard Test  Pack
23.1.1 This t e st  pack is used to check that , at  t he  leve ls at  which the  cycle  
paramete rs are  se t , rapid and
even pene t rat ion of st eam into t he  pack is at t ained.
It  is used for t he  Bowie  and Dick t e st , t he  small load t e st , air detector tests, load 
dryness t e st , t ext ile s
and can be  used with othe r mate rials t o form a full load.
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Air De t ector Test  – Small Load

19.2.2.9 Carry out  an operat ing cycle , but  during the  air removal st age  admit  
air t o t he  st e rilize r chamber by means of t he  mete ring device . Cont rol t he  rat e  of 
ent ry of t he  air so t hat , at  t he  st art  of t he  plat eau pe riod, t he  lowest  t emperature  
measured within t he  t e st  pack is not  more  t han 2 K lower t han the  t emperature  
measured at  t he  re fe rence  measurement  point .
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Air De t ector Test  – Small Load

19.2.2.12 Carry out  an operat ing cycle  and check that  a fault  is indicat ed e it he r 
during or at  t he  end of t he  operat ing cycle .
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Air De t ector Funct ion Test

19.4.1 The  air de t ector funct ion t e st  is used to provide  assurance  that  t he  
se t t ing of t he  air de t ector remains valid.

The Test
• Prepare  a Test  pack as described in 23.1
• Set  t he  mete ring device  t o t he  se t t ing de t e rmined during the  air de t ector 

t e st , small load
• Carry out  an operat ing cycle
• At  the  end of t he  operat ing cycle  check for compliance  with t he  

requirement  specified in 8.2.4.4. (When the sterilizer is tested as described in 
19.4 the test  result  shall be regarded as sa t isfactory if a  fault  is indicated.)
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Air De t ectors using Negat ive  
and Posit ive  air removal pulses
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Thank you!

V. Mascherpa, Senior R&D Consultant, Fedegari Group
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