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1. Why automation is needed ? *
Why ? \(bs
y : Q

- Reduced financial and hur@a\(resources
- Increased activity O
O

S A
= solution i@é%@&ion

O
N (O
Additional be@%tﬁ‘QA

- In ed@lality
60%\
&

Mulatero et al Clin Microbiol Infect 2011, Matthews et al Clin Microbiol Infect 2011




1. What is Automation ?

| S
Automation A

Automation % I@ anisation
3
J N J
new method Q() r@ot replacing
v

"Q@ \’}{9 humans
- added value of X\ o

the new pro ‘QA
(patent)\Q @

- hee idation - easler to
aQ/ aptation Implement



. Whatis IT ?
1. Whatis IT 6
IT = information techn@gy

- need of IT coupled to matlon (to
avold semi-automati
@ &
- IT needed to c mrol§omat|on

e control @} @'somethmg
m a task

. a@aﬂ Wlthout control:
a ays same task Is repeated
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the easy part \,Q O

au@nat@colony picking

- @}art Incubators
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2. Automation in molecular biology 6

Molecular blolog@(b’

« Hamilton robot coupled to.&Q
96-wells Magnapure \,0‘

= high throu@ ‘tQ@\IA extraction
N

« Tecan robot + 384-w eﬁreal -time PCR

= hig@%q@]put PCR

\%creased reproducibility
less PCR contamination

<</°.7



2. Automation in molecular biology

Local experience in Lausa

,bﬁ

\V

Invalid runs : 264/3037 .&@
)
Apparent lack of sens%&Z}y <

stability of positiV@\o’n@
- master mix \\(\
O

fox
- primer/probg’) ‘QA
- procedutd) ©

- iquidﬁr\\dling system
Co%minations

Sahli R et al, ESCMID abstract

44
56
15
56
70

21

%

1.45
1.84
0.51
1.84
1.30

0.69



2. Automation in molecular biology *

micro-automatisation: P

%
&
(’)\0 GeneXpert
Nespresso S I
coffee machine A% ro-automation
& P
\




2. Automation in molecular biology 6

Conclusions \Q

1. Easy since . liquid l?\#
« work in,batch or with
idquéqlzg) cesses
N\

2. Improve \\(\ »
- reprodl@om *

- thr;c@iput@iumber of tests/hour)

ty (™ contamination rate)
but; d "home-made" test for flexibility
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3. Automation in bacteriology

- S

Inoculation steps PN
N

« avoid sample inoculation, whichNg a fastidious/
repetitive process <

N
e represents 24% of prean tCal tasks in our lab

e &

G. Greub & G. Prod'hom, Clin Microbiol Infect 2011; 17:655.



3. Automation in bacteriology 6

It IS time for automation \Q

1.

2.

WV
Improved laboratory |an%rlat|on

systems (LIS) (’)\,

Increased use of b\ajbco &to trace
samples/ broth/ @ar@g}es

Inoculab (D a@@fready available
since > 20years

but c@amty (38 plates)
@um/bldlrectlonal with LIS

Q/(O = 1st/2nd generations

Bourbeau et al. J Clin Microbiol 2009; Greub & Prodhom. Clin Microbiol Infect 2011



3. Automation in bacteriology 6

WASP (Copan) \Q(b’
PREVI Isola (BioMeérieux) \>
Innova (Becton-Dickin )

InoqulA (Kiestra)

X
é’tl@&d generation

Allow high througl(&t a@:rate inoculation,
Including thefo@Wm (Q'steps

1. selectin t@ Yrdpriate Petri dish
2. moc%@g thesample efficiently
3. spr@ ng the inoculum

4. ling and sorting each inoculated plate

Greub & Prodhom. Clin Microbiol Infect 2011



3. Automation in bacteriology 6

What inoculation system to q@@’se ?

Characteristics of the mst@}(ents

« Size/ weight/ noise/ ..

productivity (nb of a@ h(g{
Inoculation

- custom/ &@%tr |rcular

- dlspensa (captive or not)

- type of |ce\@a d/ calibrated loop/...)
« Sample arlo@ containers)

Yy (loading/ sorting)

nance/ costs/ ...

ons: smears/ chain of automation

Greub & Prodhom. Clin Microbiol Infect 2011




3. Automation in bacteriology

What inoculation system to d@@'

. . \
Characteristics of the }Y

e Number of samples&bcessed

1000 plates/day @,

e OVer 24 h\:f
« OVer, =

.:0
@ 1234567 89101112131415161718192021222324

Greub & Prodhom. Clin Microbiol Infect 2011



3. Automation in bacteriology 6

What inoculation system to @%’se ?
\/

[Characteristics of the\lab ]

@)
o variety of inoc%@ted media

. type of sam@&s r@gved

- swa &\Qﬁ"b’ 34%
- Ii@\c@d specimen 51%
C) ols 10%

<</(O tissue specimen 5%

Greub & Prodhom. Clin Microbiol Infect 2011



3. Automation in bacteriology 6

What inoculation system to @%se ?
\/

| Characteristics of theJ@b |

o variety of inocl{llgt(e)d media
. type of sarn@&s r@gved
e NE
° bUd@O @\Q
° @e

Q/‘O

Greub & Prodhom. Clin Microbiol Infect 2011



3. Automation in bacteriology 6

What inoculation system to c@@ée ?

N\
The WASPS}Q)\,

Bourbeau et al. J Clin Microbiol 2009



3. Automation in bacteriology 6

What inoculation system to d&@'se ?

N\
The WASP Q,\’]

o calibrated Ioop/r%d}Sat{Ie
« mechanization™\» pattern

e NiNe silos o@%SQg)gar plates)
AN .
. agltatlocﬁqu}a;ugatlon

. sme@moe

e DI curity
&

aln of automation
Bourbeau et al. J Clin Microbiol 2009; Greub & Prodhom. Clin Microbiol Infect 2011




3. Automation in bacteriology 6

What inoculation system to o@?’%e ?
. -

The Previ-lsola@;

e Disposable comb

o Circular pattern

 Manual decapping@

. Five input silo§§\

O
» ©
60
&

Mulatero et al. Clin Microbiol Infect 2011; Greub & Prodhom. Clin Microbiol Infect 2011




3. Automation in bacteriology 6

What inoculation system to o{&?’%e ?

The Inoqula-FLA ( '®\svt‘ra)
o Beads (’}, 1 pl
e« Any pattern < Q&
v

» 400 cm long spr: E@ng $

e 400 plates/ho ‘QA

« Closed @ Inoctlation
e SIXDb S (720 plates)
Matthews & Deutekom. Clin Microbiol Infect 2011
Greub & Prodhom. Clin Microbiol Infect 2011

10 ul
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3. Automation in bacteriology 6

[ Smart mcubators\é\

V
Need to have a picture 03@9 agar plate:

— search the plate @0 0.&
— take a picture Q)\/ ‘Q

— analyze the pr@re @Wth'? significant?
— sort the pl@ fo Ql/vnstream procedure

or re-i @)ate@
X

O
<</6



3. Automation in bacteriology

@6

[ Smart incubators
Search the plate and take a picm}e

Pictures done by G. Greub at Copan (Brescia, Italia) except picture of agar, provided by I. Acerbi (Copan)



3. Automation in bacteriology

,06

[ Smart incubators
Analyze the picture and sort theﬁkte for

downstream procedures KA
@é ‘\
\/ )

Pictures provided by I. Acerbi (Copan) Picture by G Greub done at Copan



3. Automation in bacteriology 6

[ Smart mcubators\é\

Advantages: \/
- less work load; only positive\@ates are read
- Increased traceability \,0’
- increased definition |t®p|c

- pictures available (r@e C s‘\& teachmg )
- plates remain |n d@, (except

during plctur@
- temperatur h ubator better

controll@qo open door
Q/fo




3. Automation in bacteriology 6

Automated colony picking Q&

o Iinterface with mass spectr@}étry and
other downstream applications

. N\
e need to orientate the@%ﬂate
(looking glass) v/ QO

to locate the z&l@ggrb_&
O O
©

Q
N\
6O®
&

Picture by Greub (left) & provided by I. Acerbi (Copan, right)



3. Automation in bacteriology 6

Automated colony picking Q&

A%
Advantages: <

\
- less work load (’},0’
\
- increased traceability © 0
- decreased error I’I%S
- especially appm@at MALDI-TOF

analysis (96w€59 lcroplate)
SO
N\
60
&
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4. Conclusions

[Automation I bacterio@@

- automated system for identification +/-
antibiotic susceptibility @ng (Vitek,
Phoenix, ...)

- automated detectlon\og’g(&@% (blood

culture, mycobac{@
\\ G‘?f

Automated in 3'd generation)
Smart incu ors@
Automa \colony picking

(9 Integrated thank to
<</ compatibility with LIS




4. Conclusions

[Automation I bacterio@@

- Importance of IT
 microbiologists train c@q IT
e LIS + hospital infor g}ron{s,ystem
- Importance of liquid
- Importance of co

(o
“we may @ mpanies will see the
iImport Intaining a high level of

atlblllty with other systems”

<</6

G. Greub & G. Prod'hom, Clin Microbiol Infect 2011; 17:655.



4. Conclusions

[Automation I bacterio@@

- Improved quality: \/
e reproductibility

e rate of Isolated c <
e reduced time to reéé}:oo
e less contamm@

- Decreased wor
-reduced

e I[NCrea |nt st for work ?
- Risk fc@nall Iaboratorles

O
<</6
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W©
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.&@
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