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Management	
  of	
  knowledge	
  	
  

START

P1.	Definition	of	topic	and	stakeholders

P3.	Planning

P4.	Collecting	existing	information/	material:	
laboratory	practice,	laws,	references,	web	

site…etc.	

P5.	Checking	material	
adequacy,	 reliability,	use,	

impact,	possible	
applications

D1.	Organization	of	topics

D2.	First	draft

D3.	Sharing	with	colleagues

D4.	Gathering	comments	and	contributions

D5.	Review	and	issue	of	a	
preliminary	version	 		

C3.	Review

C4.	 Issuing	of	the	first	edition

A1.	Checking	 the	
conditions	 of	feasibility	

A4.	Analyzing	the	
indicators	of	feasibility	

and	efficiency

A8.	Issuing	of	the	final	edition	

A6.	Analyzing	the	
indicators	of
effectiveness

A7.	Guideline	validation

END

PHASE 1 - PLAN 
Defining purpose 
and gathering material

PHASE 3 - CHECK
Review

C1.	Presentation	 to	external	reviewers	and	
collecting	contributions	

C2.	 Integrating	suggestions	and	improvements

PHASE 2 - DO 
Drafting

PHASE 4 - ACT
Verification and 
Validation

A5.	Final	application

P2.	Definition	of	the	drafting	group

A2.	Training	of	personnel	

A3.	Application
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To	
   respond	
   to	
   the	
   increasing	
   demand	
  
for	
   the	
   assessment,	
   valida&on	
   and	
  
diffusion	
   of	
   standard	
   procedures	
   for	
  
research	
   laboratories,	
   we	
   provided	
   a	
  
Quality-­‐based	
   model	
   for	
   dra_ing	
  
guidelines	
   that	
   has	
   been	
   applied	
   and	
  
validated	
  in	
  a	
  network	
  of	
  CNR	
  Ins&tutes.	
  
Moreover	
   we	
   developed	
   a	
   web	
  
pla[orm	
  for	
  the	
  collec&on	
  of	
  the	
  know-­‐
how	
   inside	
   CNR	
   scien&fic	
   community	
  
and	
   the	
   promo&on	
   of	
   homogeneity	
   of	
  
procedures	
   as	
   well	
   as	
   scien&fic	
  
collabora&ons.	
  	
  

Management	
  of	
  a	
  research	
  laboratory	
  	
  
(Quality	
  Management	
  System,	
  QMS,	
  via	
  an	
  ISO9001)	
  

	
  
	
  The	
  choice	
  of	
  a	
  

pivotal	
  laboratory:	
  
MarLab	
  	
  	
  

TUTORIAL	
  
Help4Lab	
  

A	
  research	
  laboratory	
  working	
  with	
  marine	
  animal	
  
models	
  in	
  the	
  scien&fic	
  area	
  of	
  drug	
  discovery	
  and	
  
embryonic	
  development	
  

Conclusion:	
  
	
  
The	
  QMS	
  model	
  and	
  the	
  management	
  so_ware	
  
Help4Lab,	
  are	
  new	
  tools	
  for	
  improving	
  and	
  
simplifying	
  the	
  organiza&on	
  of	
  research	
  
laboratories,	
  ensuring	
  the	
  reliability	
  of	
  the	
  results,	
  
increasing	
  the	
  pres&ge	
  of	
  the	
  laboratory	
  

Primary	
  processes	
  

Scien@fic	
  Research	
  Ac@vity	
  
	
  

Training	
  and	
  knowledge	
  dissemina@on	
  
MarLab	
  
Products	
  

Se
co
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y	
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s	
   Processes	
  for	
  managing	
  resources:	
  Provision,	
  management	
  

of	
  personnel,	
  Infrastructure	
  and	
  assets,	
  etc.	
  

Secondary	
  
processes	
  

Quality	
  management	
  system:	
  Verifica&on	
  and	
  
improvement,	
  Management	
  of	
  Records,	
  etc.	
  

Genera@on	
  of	
  the	
  Quality	
  Management	
  System	
  (QMS)	
  	
  

Help4Lab,	
  an	
  ad	
  hoc	
  modular	
  so_ware	
  to	
  manage	
  instruments,	
  quality,	
  
and	
  safety	
  documents	
  (currently	
  under	
  the	
  process	
  of	
  copyrigh&ng)	
  

Management	
  of	
  simple	
  to	
  high-­‐
throughput	
  assays	
  by	
  means	
  of	
  Design	
  of	
  

Experiment	
  	
  (DoE)	
  

 
 
 
 

Management	
  of	
  simple	
  to	
  high-­‐throughput	
  
assays	
  (Design	
  of	
  Experiments,	
  DoE)	
  

a.	
  One-­‐step	
  op@miza@on	
  of	
  experimental	
  condi@ons	
  of	
  enzyma@c	
  
assay	
  
1.   Matrix	
  design	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2.	
  Analysis	
  of	
  results	
  and	
  sta@s@cs	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3.	
  Experiment	
  (in	
  op@mized	
  condi@ons) 

! !

b.	
  One-­‐step	
  op@miza@on	
  of	
  condi@ons	
  of	
  nucleic	
  acid	
  stability	
  
c.	
  One-­‐step	
  op@miza@on	
  of	
  the	
  landscape	
  of	
  protein	
  thermal	
  stability	
  
d.	
  Cell	
  Toxicity	
  Assay	
  
e.	
  Cell	
  Transfec@on	
  op@miza@on	
  	
  

OFAT DoE

OFAT DoE

D o E	
   a p p r o a c h	
   p e rm i t s	
   t h e	
  
simultaneous	
  evalua&on	
  of	
  the	
  effects	
  
of	
   different	
   factors	
   on	
   experimental	
  
performance	
  and	
  the	
  analysis	
  of	
  their	
  
interac&ons	
   in	
   order	
   to	
   iden&fy	
   their	
  
op&mal	
   combina&ons.	
   Compared	
   to	
  
the	
   classical	
   methods	
   based	
   on	
  
changing	
   only	
   one	
   factor	
   at	
   a	
   &me	
  
(OFAT),	
  DoE	
  facilitates	
  the	
  explora&on	
  
of	
   a	
   broader	
   range	
   of	
   parameters	
  
combina&ons,	
   reducing	
   the	
   number	
  
of	
  experimental	
  tests.	
  

Residual	
analysis

Creation	of	the	factorial	design	
(worksheet)

Significance	
analysis

Factorial	Analysis		
(interactions	between	 factors)

Identification	of	the	most	
influential	factor-level	

combinations	

KO OK

OK
Critical	Process	Parameters	

(CPPs)	identification

START

STOP

Output	definition	and	
standardisation of	its	

computation	

Selection	of		factors

Determination	of	minimum	and	
maximum	 levels	 for	all	factors

FMEA: Preventing a Failure Before Any Harm Is Done 

	
  Management	
  of	
  experimental	
  procedures	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(Failure	
  Mode	
  and	
  Effect	
  Analysis,	
  FMEA)	
  

	
  

	
  
	
  

FMEA	
  analysis	
  on	
  a	
  «pilot»	
  process	
  

Identify  
Actual controls and  

Detection 

Calculate 
Risk Priority 

 Number 

Identify failure  
modes 

Identify 
Effects and  
Severity 

Identify  
Causes and  
Occurrence 

Set Actions,  
Responsibles, 

Dates 

Re-calculate  
RPN 

FMEA	
   analysis	
   begins	
   by	
   iden&fying,	
   for	
   each	
   ac&vity	
   in	
   the	
   flowchart,	
   all	
   probable	
   failure	
   modes,	
   related	
  
causes	
  and	
  effects.	
  Ac&vi&es	
  are	
  evaluated	
  by	
  means	
  of	
  the	
  Risk	
  Priority	
  Number	
  (RPN)	
  and	
  compared	
  with	
  an	
  
acceptance	
  threshold.	
  Failure	
  modes	
  exceeding	
  the	
  threshold	
  are	
  addressed	
  with	
  improvement	
  ac&ons	
  

FMEA	
  is	
  a	
  proac&ve	
  tool,	
  technique	
  and	
  quality	
  method	
  widely	
  used	
  in	
  risk	
  
control	
  and	
  product/process	
  	
  op&miza&on.	
  	
  	
  
OUTCOMES:	
  	
  
Ø  documented	
  evidence	
  of	
  due	
  care	
  	
  
Ø  a	
   set	
   of	
   improvement	
   ac&ons	
   covering	
   most	
   laboratory	
   aspects:	
  

equipment	
   	
   management,	
   supplies	
   and	
   materials	
   management,	
   staff	
  
training	
  and	
  protocols.	
  	
  	
  

BENEFITS:	
  
Ø  improve	
  	
  the	
  quality,	
  reliability	
  and	
  safety	
  of	
  	
  the	
  analyzed	
  processes	
  
Ø  validate	
  and	
  support	
  research	
  ac&vi&es	
  and	
  results	
  
Ø  create	
  a	
  standard	
  and	
  controlled	
  workplace	
  

Corrective actions reduce RPN 

The	
   risk	
   priority	
   number	
  
(RPN),	
   calculated	
   for	
   each	
  
process	
   opera&on,	
   showed	
  
an	
   ini&al	
   value	
   greater	
   than	
  
the	
   fixed	
   threshold	
   in	
   more	
  
than	
   50	
   %	
   of	
   the	
   steps	
   and	
  
has	
   been	
   reduced	
   to	
   0	
   a_er	
  
the	
   implementa&on	
   of	
  
correc&ve	
  ac&ons	
  iden&fied. 

A	
   detailed	
   flowchart	
   of	
   ac&vity	
  
iden&fies	
  each	
  process	
  component	
  

Quality	
  and	
  Project	
  Management	
  Openlab	
  (qPMO)	
  
The	
  qPMO	
  is	
  a	
  research	
  network	
  involving	
  5	
  different	
  Ins&tutes	
  and	
  two	
  Departments	
  of	
  the	
  Italian	
  Na&onal	
  Research	
  Council	
  (CNR),	
  aimed	
  at	
  realizing	
  a	
  Total	
  Quality	
  Management	
  (TQM)	
  model	
  for	
  Life	
  
Sciences	
   laboratories.	
  This	
  TQM	
  OpenLab	
  model	
  will	
  act	
  as	
  a	
  uniform	
  environment	
   in	
  which	
  strong,	
   innova&on-­‐oriented	
  research	
  projects	
  can	
  be	
  designed	
  and	
  developed	
  according	
  to	
   interna&onal	
  
Quality	
   standards	
   and	
  with	
   the	
   planning	
   of	
   Horizon	
   2020.	
   qPMO	
   covers	
   four	
   different	
   fields	
   to	
   experiment	
  with	
   a	
   specific	
  Quality	
   approach	
   to	
   scien&fic	
   research	
   and	
   to	
   generate	
  models	
   for	
   the	
  
implementa&on	
  of	
  Quality	
  methodologies	
  in	
  science.	
  Our	
  goal	
  is	
  to	
  demonstrate	
  that	
  a	
  proper	
  and	
  accurate	
  transfer	
  of	
  Quality	
  culture	
  and	
  methodologies	
  to	
  intellectual	
  and	
  scien&fic	
  produc&on	
  can	
  
facilitate	
  and	
  strengthen	
  research,	
  providing	
  new	
  tools	
  to	
  make	
  it	
  faster	
  and	
  more	
  efficient	
  without	
  	
  imposing	
  any	
  constraints	
  on	
  the	
  research	
  work	
  itself.	
  
	
  

QUALITY
Quality	
   management	
   in	
   scien&fic	
   R&D	
   has	
   become	
   an	
   essen&al	
   tool	
   in	
   ensuring	
   that	
   modern	
   scien&fic	
  
development	
  is	
  implemented	
  within	
  a	
  rigorous	
  and	
  robust	
  quality	
  framework.	
  The	
  need	
  for	
  Quality	
  standards	
  
in	
  non-­‐regulated	
  research	
  is	
  a	
  majer	
  of	
  considerable	
  current	
  debate	
  inside	
  interna&onal	
  research	
  community.	
  

RESEARCH	
  
The	
  scien&fic	
  world	
  is	
  facing	
  the	
  “quality	
  revolu&on”:	
  not	
  only	
  results	
  have	
  been	
  led	
  to	
  research	
  and	
  social	
  
community	
   ajen&on,	
   but	
   also	
   reliability,	
   safety	
   and	
   efficacy	
   of	
   discoveries	
   and	
   efficiency	
   of	
   fund	
  
exploita&on.	
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