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Scientific and Technological Problems of Digitalization of Microfluids (Part IT):
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Abstract: We define the digitalization of matter as one, in which substances change digitally in some respects of themselves or from one kind
to another, and the integrated digitalization of matter—energy —information as that, in which the three, as constituents of a unified body, are
coordinately and digitally transported respectively and transformed mutually. "Digitally" means in a controllable pulse manner, which is
rhythmic in time and standardized in the value of a quantity. The contents and applications of the micro transform of matter are stated in
geometrical, physical, chemical and biological fields. The mutual complementation of the electric effects and the fluidic, chemical and
biological effects in the two kinds of digitalization mentioned above is expounded. It is emphasized that the mass scale application of
microsystems and nano ones should be supervised by a proper fundamental mechanics theory. We think that a system, when its representative
dimensions reduce, will experience three levels, and suggest that the first and third levels, in which Newtonian mechanics and quantum
mechanics, respectively, take a supervisory part, should enjoy priority in mass scale application consideration.
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Fig.1 Pulse flow of the micro gas-liquid string
la—  lc 3 ,

42  Vol.24 No.03 2006 (Sum No. 213)

ni_np n
uﬂ‘ud'au

2

Fig. 2 Separation of well-mixed fluids in the digital inertial

force field in a long, microchannel
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Fig. 3 Microdroplet sequence formed by ejecting
phenothalin and sodium hydroxide solution
simultaneously into a uniformly flowing liquid medium
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Fig. 4 Spot sequence formed by ejecting powder
toward a uniformly moving plate
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Fig. 5 Controllable sequence formed by ejecting liquid
into a uniformly flowing liquid medium
according to a designed code
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Fig. 6 Set up for cell injection, being developed
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Fig. 7 Micro ejection into a gaseous medium or vacuum
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reagent and aldehyde simultaneously toward
uniformly moving plate
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Fig. 8 Solid phase spots and lines by ejecting Tollen’s
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Fig. 10 Schematic diagram of microfluidic circuit
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Fig. 11 Cavitation segmentation of fluid before being ejected
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