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AIM

To develop a microfluidic circuit to sort particles and torojge the manufacturing of
micron sized patrticles for this applications.

INTRODUCTION

The separation of micro particles based on size/density is it@pbin many research fieltdls
Approaches include, the use of filters which are prone to comptinatsuch as limits in pore
sizes and clogging. Other approaches have included using electriaghetic and optical
methods to achieve separatioiRecently the use of centrifugal force and laminar flow to
drive movement and achieve sorting have been investigjiafedest the micro-fluidic circuits
we aimed to produce standardized particles of 1, 5, 10 and 20 um in @ineavet colour code
according to size.

METHODS
Particle M anufacture

Particles used in this experiment are routinely manufactured in labewith an average
particle size of 6 pm. All particles were prepared using a two-emulsystem.

The 6um particles were prepared by dissolving 50 pl of nonoxynol 4 in &iméral oil. The
water phase, consisted of either, 200 pl of a 10% polyethyleneimindaolidjusted to pH
9.0 with HCI) or 200 pl of 20% glutaraldehyde (grade Il), added to the oil pleast
emulsified using a vortex at maximum speed for 10 seconds. The tads@®ns were
combined and mixed for 1hour using the Intelli-mixer at a speed of 60 rpm.

The 13 pm sized particles were manufactured using as similar tehnifjie two emulsions
were prepared by dissolving 75 pl of Span 20 in 5 ml mineral oil. Thewattase remained
the same as aforementioned. A magnetic stirrer at 500 rpm for 15 agased to emulsify
the two phases. The emulsions were combined and mixed for 1 lsting an Intelli-mixer at

a speed of 60 rpm.

The 20 um sized particles were manufactured using the same procesiure d3 pm
particles except that 50 pl of Span was used.

All particles were recovered by centrifugation at 3000xg for 5 minateswashed with 6x 50
ml volumes of MilliQ water. The particles were subsequentlgiregd with dyes using a
procedure adapted from Compton et al. (2602)

Circuit Fabrication
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E
A master is ?abrlcated using mechanlcal or laser based mitro miaghiThe polymer
polydimethylsiloxane made up to a ratio of 10:1 elastomer and cagamt are poured onto
the master and cured at 6C for 1 houp. The resulting channel circuit is then irreversibly
sealed with a piece of glass using a plasma cleaner.
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RESULTSAND DISCUSSION

Particle size distribution analysis
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figure 2. Graph showing the different particle sizes manufacturedyuhie modified methods.
The particles peak at 5.99, 11.993, 17.284 for NP4 and Span respectivel

Particle: thai are differen car be easily produce: by varyinc certair parametel.
Figure 2 shows distinct particle size difference when differenhuffiacturing
techniques were used in this case the detergent concentratioravied as well
as detergent type.

figure 3. Microscope images of stained particles using dyes (a)
RBBR, (b) Congo red (c) Brilliant yellow (d) Acid vidle

The dyed particles will enable easy visualisation of the sapdrparticles from
the microfluidic circuits. Figure 3 a, b ,c and d are the dyed pkedithat were
tested which included RBBR, Congo red, Brilliant yellow and Acid violetv-
VIS absorption is being investigated to provide a more quantitative stoses
of particle separation.

CONCLUSION

Three distinct particle sizes were manufactured 6, 13 and 20 pum dianTéie
particles can be stained in order to differentiate between tierdift sizes. This
will enable quantitative analysis of the performance of the miaidic circuit

without the use of laborious particle counting techniques.
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