Nanobiotechnolo ogy

BT: Biotechnology

NT: Nanotechnology

What is Nano?
® Nano nanos(H79]), 10-°
® Nanoscale .... 1 - 100 nanometers
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The farchest place our own kind has yer visited is the companion moon, our nearest celestial
neighbor. Bright moonlight and the tides witness her proximiy.
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The whole earth appears, isolated, elegant, and fragile. We recognize our globe in open
space, a spacecrafi in othit, no Atlas and no turtes to support ir. [ts smooth, swift metion
around the sun carries it aceoss such a square as this every hour.
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10 thousand kilometers
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The earth in detail: blue sky, white clouds, dazk seas, brown lands, a globe turning alsays
castward, The makers of maps had for three cencuries prepared us for this sight, bur it
became real to eyes as well as to mind only around 1967
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This regrion, viewed from a low orbirt, holds the whale of Lake Miu:]u'gan; the beoad sheet
of water, like the flac sileed lands around it, was formed by continental glaciers in the most
recent geological past, & few tens of thousands of years ago. The day's weather is marked
by clouds arrayed in streets and clumps. Though we are looking at the homes of tens of
millions of people, the wark of human hands is hardly to be seen.
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The metropolitan area of Chicago nestles at the south end of the lake. On a day like this,
someone walking along the street might have looked up to a blue sky; but the camera
plane was flying so high ir would have been hard to pick out. The lattice visible among so
many blomed streets is the mile-square grid of wide Chicage bonlevards.




é___ 1n4 S, ___9
AU

A1l

4
10 meters
10 kilometers ~ & milas

10° m = 10 km

Ol EA|?

The heart of the city appears, place of home and work for 2 million people. The whole
strucrure shown here—ciry districes, parks, harbor—is familiar to them. The conflagration
of 1871 burned the ¢ity of wooden houses which then lay within this squitre. Most of the
derail shown is newer, though the sereer and riilroad layout survived the fire, a5 in the
foture they will ootlive mast of the individual buildings.




Mow we look ar a view chat i3 not a maplike tracery of symbals, but a scene of familiar
places within the dity: Lake Shore Dirive, Soldiers' Field, an airstrip, boat docks, musearmns,




The picnic in the park is not far from the roaring highway and the bouts at their docks,
Thie picnickers can enjoy a sense of privacy all the same, for no one else is near, Were people
evenly spread over all the world's land area, these two could lay claim o six times the area
of this whole square. To maise their own grain, they would need to cultivate only this

Erassy plon.
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A man and & woman are at & picnic in the park: ‘This picnic is the center of every picrure
outward to the view among the galaxies.




This is the scale of human companionship, conversation, touch: A man is asleep on a warm
October day. Around him are necessities and pleasures for mind and body. Between this
image and the next frame inward, the size of che image would for once march the size of
what it represents. “Of all things man is the measure,” wrote Protagoras the Sophise.




metar 10 centimeters

The scale is now intimate: This is the look of the back of your own hand, = little enlarged.
That animate stracture, guided by eye and mind, joined over time by many another in the
human endeavor, has fashioned all the representations we have of the world, indueding chis
of the hand itself.




A searching look at the skin as if through o strong magndfier, The creasing is both the sign
and rhe means of the skin's fAexibiliry.




0.1 centimetar

10° m =1 mm

Here wre share the world of the microscopist, who hag unlocked so much of narure, For sich
image seill closer in than this one, we come nine-tenths of the remaining distance roward
the inner end of our journey, just below che skin of the man, within a cell passing along a
riny blood vessel,




0.1 millimatar 100 microns

10" m = 100 pm
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Unexpected detail appears; we can scarcely orient ourselves. Deeper still, we enter an ini-
mate world within, as unfamiliac to us as the distant strs.







We are inside the mffly lymphocyte, only to face another surface, a protecrive membrane
within the cell char encloses its nucleus. The minute pores allow materials from within ro
enter the larger volume of the cell. Bvery complete cell has such a nucleus, whose molecular
produces inform che entire life of the cell. In one human body are a hundred times more
cells than chere are stars in the Galaxy.
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Held safely inside the ¢ell nucles are enormously long molecules, the coiled coils of DNA,
cunningly spooled and folded within this tiny space. These viral instructions are carefully
duplicated at every cell division. One such thread of DIMA, & few centimeters long, is stored
in each of the forry-six chromosomes within the nocens of every human cell,
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In this close-up the DA is seen as 2 long owisted molecular ladder, the donble helix, The
individualicy of the organism is held in the mnoning sequence of the differing rungs. That
chemical message is spelled out at greac lengeh in a molecular alphabet of four letrers, One
alphabet serves all life, but the tale retold in every cell of the body diffes from individual
to individusl. The ewo rails of the ladder come apart during cell duplication, each to act
as a templace for one compléte néw copy of the ladder of rungs. :




