Microfluidics,

A means to instant DNA scanning via UV laser through a Plexiglas Channel

By Alex Beck

I had never thought that the instant DNA scanning present in the acclaimed 1997 sci-fi film Gattaca
, could even be a reality in the far future. However, microfluidic processes could in the future, allow a device to derive our entire genetic structure, from a microliter of biomatter extracted via a carbon nanotube so small that it would not even touch a nerve. Although still less viable as a means of identification from current methods, i.e. retinal, fingerprint scan, this technology could herald a new age of biological understanding, and along with protein modeling supercomputers, form one of the foundation of comprehensive understanding of all organisms on the earth.

Soon after the invention of such a DNA scanning devise, Genetic corporations would scramble to catalogue the genetics of every living thing on earth. Given the current US supreme court ruling on gene patents, these corporations could hold patents on a variety of crucial genes that will form the next step of evolution in willing human recipients, and revitalize the green revolution through the creation of super-crops which could be grown organically without supplement any sort of pesticide or even fixed nitrogen.
 The fountain of youth and virtually every genetic modification of the 21st century will be discovered or inspired by nature through this extensive genetic cataloguing. It is important to understand that billions of genes are being lost every day as Mother Nature’s species are rapidly becoming extinct due to our derogation of the Biosphere. Thus there is a great deal of impetus to research, and mastering microfluidic devises and their production.

As to the production of a fully enclosed, plastic, microfluidic channel that measures in mere micrometers, there are no means of production of such a device that is made out of plastic.


First and foremost is the problem of enclosing such a smooth perfect plastic channel, as although it is very easy to etch a notch in the Plexiglas it is very difficult to enclose the channel by melting another plate of glass over notch, without melting the notch itself away. One possible solution is lining the channel with disposable solid, which has a melting point higher than that of the plastic. However this is also very difficult to exactly line the channel with a material that defiantly cannot be melted into it.


One possible solution to this problem is to mold a nickel negative of the channel using the silicon parallel to the notch, pressed against another silicon chip with pouring holes at each of the basins. A handle can be made within the nickel and careful handling could place the nickel hairline negative into the channel. After the plastic has been molded together and the microfluidic chip is complete, the nickel occupying the basins could be removed and recycled while a acidic solution could be used to corrode all of the nickel from the inside of the channel.

The properties of glass can’t be easily changed from hydrophobic to hydrophilic, however the polymer nature of Plexiglas could be harnessed to densely line lipids upon the inner surface of the channel. Depending on the head of the lipid being attached, the channel’s intermolecular properties could be manipulated; one could swap lipids by lining them back on after washing the channel out with concentrated soap. However a convenient means of attaching these lipids onto the plastic are still being formulated.


One plausible means of attachment is through Ion/Polar attraction. If alkaline metal ions were to be vapor deposited on the inside of the channel, Plexiglas being of extremely low conductivity would retain a positive charge. If say the hydrocarbon being implanted had a significant dipole moment, induced by three fluorine atoms being bonded at the end of the polymer, it would hopefully line itself up tightly against the channel. Electron dispersion forces would pull these lipids together sliding them along the relatively smooth positively charged surface, allowing them to nuzzle up against each other to form a packed, uniform, mono-lipid layer.
 Depending on what head is placed on the other side of the lipid, the layer could exhibit any properties that the person synthesizing the lipid desires. The channel could be made hydrophobic, as would be optimal in maintaining a frictionless water slide that single strands of DNA could rapidly flow through if an electric field is applied pointing in the desired direction of flow. This electric field however would affect the polar lipid molecules causing their loose ends to sway in the direction of the electric field and also the flow of the DNA. This side affect however seems actually to be very advantageous, as holes in the lipids could be compensated for by hydrocarbons surrounding it as they sway in to fill the gap. The length of the hydrocarbons could be tailored to maximize these packing characteristics. This entire lining could be quickly removed if an antistatic compound
 in supplement to soap were to be flushed through the channel, restoring a clear neutral surface to apply another positive charge coating and hydrocarbon lining.


DNA sequencing of these chips can occur in a variety of ways, and are as complex as they are varied. However these chips can be used for rapid DNA sequencing, and given relatively cheap production methods could be mass-produced and automated so as to provide an incredible pace of sequencing. If a cell undergoing mitosis could have it’s chromosomes separated and each split up and placed in a matrix of these sequencing chips, it could be possible to encode an entire gnome into a computer databank of dual bit characters, transforming a double helix into As, Ts, Cs, and Gs.
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