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The First Nanotechnologists

Ancient stained-glass makers knew that by putling varying, tim amounts of gold and silver in the
glass, they could produce the red and yellow found in $lained-glass windows. Simiarly, today's
scientisls and engineers have lound that it lakes only small amounts of & nanopanticle, precisaly
placed, to change a material's physical propariias.
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Had medieval artists baen abla 1o control the size and
shape of the nanoparticles, they would have been abla
to usa the two matals 1o produce othar colors. Examples:
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Many "Nanomedicines" are already in routine clinical use
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Pharmaceuticals Ways to Deliver Anticancer

to Be Delivered to Drugs Inside Cells
Treat Cancer Cell-penetrating Peptides-mediated
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Introduction About Nanotechnology
Nanotechnology s 4.5 .1.1
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Polymer cage stabilizes liposome, improves drug delivery




i€l ala gale el Alian (s g pud 233N Gl Ayl il nd (e SN g sl o ey )l
S La J oS5 S ja (8 dialleay Gla ol Gt gl ol s S je 8 O gl LAGED 4B (e
2o 5l 8 0 g 5 B 8
Jals (e ,um) fnen) Cllagual (uu: s thj\)

LJAQJ)}.\A“ 4\.1}3\).“ LLA)J} “—’L"’PLA‘( )u_c-\.l.u --w
DA Jals Jas Lave qujjﬁéu\
Uaa“u» PR e)))é:'“ > L) b o\

) ) M«?:JJJM (n d sana :(18) JS)
uaﬂwh&\ﬁ&@d&ﬂ(&wﬁ\um)&ym il <Y paan aa J g e 981 Cpa el o2

aldly Gusemal oy sad = el (e g Lo sl Jas,
Jiiead 3315 2l o a 58) A o3 LaalY) 36l DA J Jeadd b ol gun ol s 5

b A gy gull (aland) e AalaYl g 2dail (Jlad) by . 0 R jend aamig g el £l
P& Ll o (ad) Gt clag jsul) Wgan e L % 5 Jsn of giald) 2y 2l 55 ae
Sl o) Jual Al S o33 o Leilisine a3 o Ak A A (8 ekl Aels 500
G pH=4 & ey Lavie 4 a5 .ans) WA J3la pH ) 35 e ye 138 adsd) adl
Osald BaY Acls 150 o 5 DA ailsen (30 % 84 o Joie Lo ) my sadsdl (B Lusinad ag sl
o Ll DU eyl Ak ey S f Lind e (il (s a3l o e o o s Ball
Jangd Ay )
LAY Y 4l iy jad JA af) ol sladial 13.4.2

The use of bactria to introduce nanoparticles into cells
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Nanoparticles carry chemotherapy drug deeper into solid tumors
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Nanoparticles hitchhike on red blood cells
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Remote-control nanoparticles deliver drugs directly into tumors
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Go with the flow: penn researchers show how nanocylinders deliver medicine better than
nanospheres
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Spermatozoon becomes model for nano robots and drug delivery
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