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Introduction Results
* The contour plot and concentration profiles along the y-

 The on-chip storage and controlled transport of chemicals . . : : : .
_ dimension (right below) were consistent with modeling
and other reagents could make lab-on-a-chip systems even

more fully integrated.

* We are studying the use of reagent-filled cavities in the walls
of microchannels for both storage and controlled release of
chemicals under flow. Here we examine controlled release

Model Results of Distribution results.

of Indicator during Exposure
to Flow

» Simulations show
indicator rapidly
leaving cavity at
carly time points
compared to later
ones.

* The distribution of
material 1n the cavity
varied both
temporally and
spatially. Time = 13.95 s

* Indictor remained
near the wall 1t was
released from under

Methods fhie-simulation

Experimental Contour Plots of Indicator
Concentration during Flow
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of Flow
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under flow.

Time =4.65s
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Functions of Cavities in Microchannels
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Images were taken at a single time point. - -
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t s th ] :lur :LI11II“ indicator molecule and - Profilés were founid 200 juri downstream from : I.Ir”ﬁlﬁ S— :'Humll'-*-h 4 r._lm,_.li”" o distanea
- = extran. the cavities downstream from the cavity.
reagen ].'Il e .}’Y : Y |:L.-_..,mt., are r_r._.m four replicates of 226 and 314 - Results are of two replicates of cavities that
ﬂﬂd Z- dlmeHSIDHS e - IIJT::'I:":‘F;::::::DL profiles from from fen images - ::l:ltzif:: ;:jll;ih-:ll':ll;:';i::_::“ from 10 images
. = Cavity doman was imitially hilled with small indicator molecule and dextran. over a 10 s time period were averaged. over a 100 s time period were averaged.
durlﬂg release_ - Release of indicator molecule was modeled by simulating flow through the
microchannel ai an average Muid velocity of 0.215 mm/s. . . .
- The !r'i:-:c-nu.'a :I‘ﬁ:{-tﬂ ﬂfdm’l-:r'n: utl-l‘e :Hn[lli-lt':l'hflili!.id'mE: the Revnolds and ° The average GDHGEHtrathH alDﬂg the Z'&XIS HS a ﬁlﬂetlﬂﬂ ny
multiplying the Peclet numbers by a dexiran dependent local viscosity. va]f‘ied over timE: dul‘i]]g thE: Simulated release (See bel(}W)_
Y Jie D * For all time points, the concentration was highest immediately
. o 0 . ;
icrofluidic Devices downstream from the cavity and then decreased with COI]C][]S]O Nns
* Devices composed of glass and PDMS that had been shaped increasing distance from it.
using a double layer SU-8 mold. * Model results compare closely with experimental data. « Simulations show concentration distributions vary
* Each possessed a cavity embedded 1n one of its PDMS walls 1n over space and time within the microchannel during
one of three shapes: a square, circle, or triangle. release and closely match experimental data.
. . . Simulated and Experimental Concentration Profiles .
* Device and cavity depths were 100 um and either 226 or 314 « Experimental results demonstrate that the release of
um respectively. molecules from cavities of different shapes can be
used to control the spatial distribution of molecules in
Dimensions of Devices a microchannel.

- —‘* — Ot * The described method of spatially and temporally
controlling concentrations in microchannels could be
useful for the wide variety of lab-on-a-chip

_ _ — _ applications where control of chemical concentrations
" by the tho Mighostand lowat valnes of o ol are needed.
: - Experimental data was taken from one replicate.
Experimental Protocol
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