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CD	
  pla5orm
Nowadays,	
   there	
   is	
   great	
   interest	
   in	
   in-­‐situ	
   monitoring	
   allowing	
   fast	
   data	
   acquisi7on	
   for	
  
environmental	
   analysis.	
   The	
   challenge	
   is	
  to	
  develop	
  autonomous	
  devices	
  that	
  could	
  be	
   used	
   in	
  
remote	
   loca7ons,	
  which	
  would	
  ul7mately	
   enable	
   dynamic	
   monitoring.	
  Typical	
  analysis	
   methods	
  
are	
   very	
   costly	
   and	
   7me	
   consuming,	
   therefore	
   addressing	
   the	
   need	
   for	
   a	
   simple	
   and	
   cost-­‐
effec7ve	
   sensor	
   is	
   crucial.	
   Here	
   we	
   present	
   the	
   design	
   and	
   the	
   development	
   of	
   a	
   portable	
  
wireless	
   centrifugal	
   microfluidic	
   analysis	
   system	
   (CMAS)	
   for	
   a	
   lab-­‐on-­‐a-­‐disc	
   water	
   quality	
  
monitoring.	
  The	
  micro-­‐fluidic	
  plaGorm	
  enables	
  in	
  situ	
  nitrite	
  detec7on	
  of	
  real	
  water	
  samples.

a)

b)

0.2 mg/L

0.4 mg/L

0.6 mg/L

0.8 mg/L

1.0 mg/L
1.2 mg/L

0.0 mg/L

a)

!

!

2

3
5

1
4

! !

!

0 

0.5 

1 

1.5 

2 

2.5 

0 5 10 15 20 25 30 35 

N
or

m
al

is
ed

 A
bs

or
ba

nc
e 

[A
.u

.] 

Time [min] 

0.2 mg/L 

0.4 mg/L 

0.6 mg/L 

0.8 mg/L 

1.0 mg/L 

1.2 mg/L 

y = 1.6458x + 0.0736 
R² = 0.99321 

0 

0.5 

1 

1.5 

2 

2.5 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 

N
or

m
al

is
ed

 A
bs

or
ba

nc
e 

[A
.u

.] 

Concentration [mg/L] 

Absorbance after 20 mins 

Results

Career	
  development

Acknowledgements

c)

Fig.	
   4.	
   Kine7c	
   study	
   of	
   the	
   colour	
   forma7on	
  monitored	
   at	
   a	
   wavelength	
   λmax	
   =	
   540	
  nm	
   between	
  
NO2-­‐	
  and	
   Griess	
   reagent	
   (n	
   =	
   3)	
   (leQ	
   side)	
   and	
  absorbance	
   versus	
  nitrite	
   Griess	
   reagent	
  complex	
  
concentra7on	
  (right	
  side)	
  using	
  a	
  UV-­‐Vis	
  spectrometer	
  (a)	
  and	
  the	
  CMAS	
  system	
  (b).
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Fig.	
   3.	
   	
  a)	
  Scheme	
   showing	
   the	
   assembly	
  of	
   the	
   micro-­‐fluidic	
   CD,	
  b)	
   picture	
   of	
   the	
   Lab-­‐on-­‐a-­‐Disc	
  
and	
   channel	
   consis7ng	
   of	
   three	
   chambers	
  and	
   c)	
   a	
   zoom	
   on	
   a	
   single	
   chip	
   consis7ng	
   of	
   three	
  
chambers.

Fig.	
   5.	
  Water	
  nitrite	
   analysis	
   using	
   a	
  bench-­‐top	
  UV-­‐VIS	
   spectrometer	
  and	
  the	
  CMAS	
  device	
   and	
   a	
  
map	
  of	
  the	
  sampling	
  places	
  (n	
  =	
  3).

The	
   autonomous	
   capabili7es	
   of	
   the	
   CMAS	
   unit,	
   combined	
   with	
   the	
   portability	
   and	
   wireless	
  
communica7on,	
   provide	
   the	
   flexibility	
   needed	
   for	
   on-­‐site	
   water	
   analysis.	
   Apart	
  from	
   the	
   fact	
   that	
  
acquisi7on	
   parameters	
   can	
   be	
   controlled	
   remotely	
   and	
   adjusted	
   according	
   to	
   individual	
   needs,	
  
results	
  can	
  be	
   downloaded	
  in	
  remote	
   loca7ons	
  and	
  displayed	
   in	
   real	
  7me.	
   	
  The	
   system	
  demonstrates	
  
the	
  poten7al	
  of	
  a	
  truly	
  autonomous	
  micro-­‐fluidic	
  plaGorm	
  for	
  aqua7c	
  environmental	
  analysis.	
  

Fig.	
  1.	
  	
  Picture	
  of	
  the	
  CMAS	
  with	
  a	
  CD	
  microfluidic	
  in	
  it	
  (leQ),	
  and	
  the	
  centrifugal	
  microfluidic	
  
analysis	
  system	
  major	
  components	
  (right).

Fig.	
  2.	
  Portable	
  centrifugal	
  microfluidic	
  analysis	
  system	
  (leQ),	
  and	
  configura7on	
  of	
  the	
  paired	
  LEDs	
  for	
  
the	
  alignment	
  of	
  the	
  CD	
  and	
  the	
  colorimetric	
  analysis.	
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