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Fiber	  Op;c	  setup
The	   development	  of	   fully	   integrated	   microfluidic	   devices	   is	   s7ll	   hindered	   by	   the	   lack	   of	   robust	  
fundamental	  building	  blocks	  for	  fluid	  control.	   In	  these	   devices,	  valves	  and	  pumps	  are	   essen7al	   for	  
the	   low	   control	   in	  the	  microchannels,	  while	   simultaneously	  minimising	  dead	  volume.	  Applica7ons	  
of	   microvalves	   and	   pumps	   include	   flow	   regula7on,	   on/off	   switching	   and	   sealing	   of	   liquids	   and	  
gases.	   One	   of	   the	   most	  aCrac7ve	   ways	  of	   fluid	  manipula7on	  on	   integrated	  microfluidic	   plaDorms	  
is	   light	   irradia7on,	   which	   allows	   not	  only	   for	   non-‐contact	  opera7on	   but	  also	   independent	   and	  
remote	  manipula7on	  of	  mul7ple	  fluids.
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Fig.	   4.	   a)	   Shrinking	   kine7c	   process	   of	   the	   three	   ionogel	   valves,	   b)	   First	  order	   kine7c	   study	   of	   the	  
ionogel	  valves	  measured	  at	  20	  ±	  0.5	  ºC.
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Fig.	   3.	   	  Fiber	   Op7c	   set-‐up	   with	   spliCed	   fiber	   for	   actua7on	  of	   ionogel	   valve	   [P6,6,6,14][dca]	   and	  
obtaining	  kine7c	  data	  of	  its	  actua7on.

Fig.	   5.	   A)	   Kine7c	   study	   for	  three	   different	   concentra7ons	  of	   HCl	   for	   the	   [P6,6,6,14][NTf2]	   ionogel	  	  
and	  b)	  First	  order	  kine7c	  study	  for	  three	  concentra7ons	  of	  HCl	  measured	  at	  20	  ±	  0.5	  ºC.

Fabrica7on	   of	   the	   photoswitchable	   ionogel	   microstructures	  was	   successfully	   op7mised,	   followed	  by	  
the	   incorpora7on	  of	   the	   ionogel	   microstructures	  within	   hybrid	  PMDMS/glass	   microchip.	  Preliminary	  
studies	  showed	  a	   three-‐dimension	  change	   of	   the	   valve	   due	   to	   the	   protona7on	  and	   the	   deprotona7on	  
processes	  during	   white	   light	  irradia7on.	   The	   biggest	  height	   change	   as	  well	   as	  the	   shortest	  shrinking	  
7me	   was	   observed	  for	  [P6,6,6,14][NTf2]	   ionogels.	   	   This	  novel	   technology	  would	   take	   advantage	   of	   the	  
unique	   proper7es	  of	   these	   materials,	   allowing	   for	  non	  contact	  and	  non	  invasive	   valve	   control	  within	  
microfluidic	  devices.	  

Fig.	  2.	  a)	  Schema7c	  representa7on	  of	  the	  microfluidic	  device	  fabrica7on	  protocol.	  b)	  Design	  of	  the	  
microfluidic	  device	  fabricated	  in	  PDMS/glass.

F ig .	   1 .	   a)Scheme	   of	   the	  
photoswitchable	   po lymer	  
matrix	   and	   schema7c	   of	   the	  
valve	   actua7on.	   b)	   Ionogel	  
m i c r o s t r u c t u r e	   a f e r	  
photopolymerisa7on	   (lef),	   and	  
immersion	   in	   1	   mM	  HCl	   for	   2	   h	  
(right).
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Fig.6.	  Microchip	  with	  [P6,6,6,14][NTf2]	  ionogel	  microvalve	  in	  closed	  (lef)	  and	  opened	  (right)	  state.
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