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ISO 14698 & MICROBIOLOGICAL AIR SAMPLERS

Jason Kelly Kenelec Scientific

This Article has been previously published in Cleanroom Technology Journal U.K (Jul 2005) and Controlled
Environments magazine USA (Nov 2005).

Introduction : @mt

Microbiological Al Sampling of Cleanroorns is cartied oul le
ensure that levels of airtborne micro-organismes are within recog-
nised internaticnal standards. Thers are two categories of air
sampling ; Passive awr sampling devices such as settle Plates
and Active air sampling devices such az Impact, Impingement
and Filtration. Air sampling methods include ; Inertial Impact,
Centnfugal, Filiration and Sedimentation. Inertial Impact has he-
core very popular over he last couple ol yedars meirly due o
the ease of use and the fact that the Petn dishes are easily placed
and removed from the air sampler and put straight inte incuba
tion with minimum pcst sample contamination probability.

Ficy 1 iz an example of an active air sampling dewce nang the
impaction method. This Air Sampler is well designed with 316 L
atainless stee! sampling head (real thermal sterilisation) and
wipe down friendly body. Thers ars many differen: modsle on :
the market but the choice of model is critical for Grade A/E (i)  Bampler Preperties such as;

cloanrooma. 1) Appropriate suction flow rate for low levels

of wiable aithome particles

Theorxy :

2) Appropriate mpact/airflow velocity.
Aecording to ISO 14698-1 2003 Annex A.3.2 there are many PPECE P ¥

[aclos o consider when choosing an 8ir Sarnple:. “lie sam- 3) Collection accuracy and efficiency.
pling rate dlaration of sample and type of sampling device ran

4) Ease of handling and operation.
strongly influence the viability of the micro-organisms that are ) P

collected. Bzcause of the number and variety of microbial air 3) Ease of cleaning and diginfection or sterili-
sampling systems commercially available, the selection for a aation.

particular application should consider, as a minimum the follow- L . , )

ing factors: 3) Possible inbinsic addition of viakble parlicles Lo

the bio contamination to be measured.

T d si f riakl ticles to bs lad.
@ yPe andsize ot nable paricies o sameie The exhanat air from the sampling apparatuz should not

(I Sewsilivily of the viable patlicles o he samnpling proce-  conlamingle the envitonmenl being sarmpled ot be
dure. reagpirated by the sampling device

(¢) Ezxpected concentration of viakle particles. Annecx & 3.4.2 Qutlinca the characteriatica for the correct
air sampling device tc ke selected. “5) impact velocity of
the air hitting the culture medium that s a compromise be-
(e)  Approptidle cullure medid. tween

(c)  Ability to detect high or low levels of bio contamination.

(f) ‘1'mme and duraton of sampling. 1) being high enough to aliow the enrapment of viable

. . . . X articles down to approximately I um and,
(g)  Ambient conditions in the environment being sampled. P PP yiH )

3) being low enough to ensure viability of viabls particles

(h)y Diemurbance of unidirectional airflow by eampling appa- by avoiding mechanical d e or the break up

ratus.
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““What does Physical Efficiency mean ?”

Fig 2
Of clumps of bacteria or micromycetes.

b) Sampling volume that Is a compromise between being large
enough to detect very low levels of bio confamination and be-
ing small enough to avoid physical or chemical degradation of
the collection medium.

In areas of high biocontamination,the impaction method and
sampling volume should be selected in such a way appropriate
to achieving separate colonies, to allow the results to be inter-
preted . The device should meet the following requirements;

1) sufficient flow rate to collect Im? in a reasonable fime,
without significant drying of the sample medium.

2)  Appropriate air impact speed to the culture medium.”

Az we see from the above excerpts from ISO 14698-1 the
choice of Air Sampler is very important. I would see physical
efficiency and biological efficlency as very important factors.

What does physical and biclogical efficiency mean ?

Physical Efficiency is the ability of the Air Sampler to collect
= varlous sizes of particles. This efficiency is the same whether

= the particle is a micro-organism, carries a micro-Organism or
| is an inanimate particle.

Biological Efficiency is the efficiency in collecting microbe-
carrying particles. That will be lower than physical efficiency
for a number of reasons, such as the survival of the micro-

/4 organisms during collection and the ability of the collection
Fig.4 medium to support their growth.

Fig 2 Shows a sample which illustrates good physical and bio-
logical efficiency. We see that the colonies can be clearly
defined and counted and by experienced design of the sam-
ple head the recognition of false posgitives can be easily de-
termined.

Az we see the collected micro-organisms are clearly im-

Qi Pacted onto the culture medium as a mirror image of the

: W sample head (see fig 5. where sample head is shown located
\_‘ beside a filling head in a class A enviromment)

.."\‘ With this design any micro-organisms outside this area are

; clearly not from the air sample taken and so the false nega-

; ! tive can be eliminated. This would be critical in a Grade A
"} Cleanroom where 1 CFU i8 the limit. Fig 3 and Fig.4 Show

i | installation in Class A and Class B environments respectively.

n‘J)’Tj.
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Conclusion :

Aswe have seen the selecticn of an Air Sampler for
microbiological monitoring 18 extremely important and
a mumber of factore and considerations must he taken
into account. To enrmiese from ISC 144198-1 2002 the;

Bir Sampler must be easy fo disinfect or stenlise. From
experience we know that stainless steel 12 very clean-
room friendly and stainleas stecl 316L can be thermally

ateriliasr] affacrtiralr
SIErLIse SIeCwaly.

The ease of use 12 al2c important and the uger interface
where critical information is also recuired such as flow
rate, sampled vclume and warn'ng alarms (if thereisa
flow restriction or smmlar).

Exfernal Fil'ered exhanst 18 also a recuirement as the
sample could recontaminate if not externally filtered.

To achieve this goal we have put tocether the the ten funda-
mental characteniatices to consider when selecting an active
air sampler. Also the supplier must alsc be part of the ecua-
tiom with respect to after sales service/calibrafion and ex-
perience ag they are your first point of contact if ever you

Physical and Biological cfficicncy 18 critical as we have
shown thal the abilily o delecl & range of diferenl vi-
able particle sizes and the ability not to render them
non-viable by the impaction method 2 paramount.

Detection cf false negatives is also important especialy need help or guidance.

working m class A envircnments where the detection

of 1 ofu per m® 18 of huge consecquence its important TEN FUNDAMENTAL CHARACTERISTIC
that you can confidentially identify that it is a false FOR A MICROBIOLOGICAL AIR SAMPLER

negative.

) _ _ _ _ RELIAEILITY OF DATA
Owerall the microbiologist must lock into the selection

very carefully and ask himself or herself what 18 the REPRODUCIBILITY
purpesze ? which should be “to protect the products )
from microbic contamination by means of routine HIGH EFFICIENCY PARTICLE COLLECTION

conirel of cleanroom™ and lu promplly milervens .
case of velues outside of alarm conditions. VALADATION OF DATA

Therefore the goal 1s “the evaluation of bacterial con- ABSENCE OF INTRINSIC IMPURITIES
tamination assoclated with airhorne particles.” STERILIZABILITY
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For further information on I1SO 14698 contact jason@kenelec.com.au Training on Cleanroom Standards, Cleanroom Technology

is available on-site and can be arranged at any time.
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