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How Cancer-Seeking Nanoparticles Work

iemtists ane

Mamoparticles can be used to dedver drogs directly tocancer cells. Heres one w

Targeted Compounds Fight Cancer without Side Effects

Cancer pationts and thelr loved anes ko
the terrible oll thatchemathemapy can
takia an the bady, The deesgs am indiscrimi
mant killers, wiping ot healthy calls a5 well
a5 Cancanous ames. As a result, patients end
Lip with severs side affacts, includin 1] ALl
gaa and hairloss. Manomadiclne promises
a miesy peneration of reatmems that Sare
pariants codlataal l|.-|l'|l.-|l.|l-'|:'.-'|'|ll|'|ll""-'_i I
o tumiors and could also reoult 10 better
FECOMETY FaTSE.

CAMCER CELLS HIT

Manstubes manked with a MTuarescent
green dye and tagged with the vitamin
falic acid accurminkate in human cancer ceiis.

Uindike objeors vou cam see with the na
Ked e oF BiEath o Comventional mecrg
seaps, nanopartclas arm especally suised
tothie task of kilkng tumors. Thiee dae
mizars That thay can travel through aven
tha srallest blood vecsals and permaate
this wasced walls tos reac b thedr final destina-
tian. And herause these particles ane about
tha size af 3 wirus, they can easily gex inssds
cells and dallver their therapautic pavload
without disrupting surrsunding tlssue

BEALTHP CILLY SPARED

Healifay calls [Black| lhave very few recep-
tors for falic acld, and therefare nanaiibes
ang not artracted tothem,

Do A S0 WEU imake 3 -|||_||..' s
nanopartiche? Scentists at the Universioy
of Midwgan bagin by coating a tiny sphere
tabaut 0000002 4nch diametar] with pio
telns that seek owt and bind to the biloiod
wassels that fead turmar calls, Thay load the
sphere with a0 anticancer dmig callad Phe-
tofrin and a racer compowund that makas
It saty to see the drug wsing standard
seanning rechnlowss sudh a5 magneatic-
resonance irmaging {MAIL

Intests, particles injectad ino rodents
wilth cancar hunt dovwn 1urmors with
remarkable precision. But the real magc
happens when the ressarchers axpose
the partides 10 laser Bght This activates
the Photofrin and breaks it doven 1o a
mpdecule callzd ponphyiin that disnpts
DA inside the tmar cell. On average, rats
treatad with these nanoparicles lived for
33 days—and some surwed up to seven
months—while untreated rats died within
ine daves.

Tha resulis in the rat study were impres.
s, but wall nanoparticles work im humans,
Researchers at Erasmus University Medical
Centar and Lesdien Unlversity Medical Cen-
ter in the Metharlands are conducting one
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of the first diinical trials oo find out. Fatents
anz Injected with li 5, [letle hodkowy

KEllllng Cells with Heat
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ran- pxide nanopariicles are espeatally frfectiing drov-oxide pertlclas fnbo o b
twmors  susceptitde o external imagnetic flefds end exposing it bo en oscllating mag
y 1of {ike thosze produced b an MBI scamner, flefd heats i up and destroys the cance
tumurs- rriakes thern easker BT—using
MBI seans. And undar the right conditions,

: n kill cancer chain of Iren-oxlde partides, coated with nanoparticle-injactad tumors oo a rapl
proteins that bind tightly o cancerous cacillating reagneatic field whichgens
calls, and highlighit theny in MRl scans. ternparatures up o 138°F that cock th
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i Heart Attack Causes
Scar Tissue

== = - A heart attack depives the oegan of
L L blood, killing healthy cells and re-
placing tham etk star tssue [dark
bluc]. This injury deoreases the
heart'sabalty fo punp bosd and
oaygen thraughout the bodsy,

SLAr Lesue after
heart attack



nanocrstaks and pores within the tollagen
netvark that 2rz the same size a5 those f2uend
in nztural bane, peoducing & strang
foundation for new bans growth.

Nanomedicine
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Nanodrugs Could Replace Insulin Injections
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Creates New Blood Vessels
in Diseased Hearts

Argther proanising aed In nang-
reveclicine is the creation of mew
Lilood vessels to help heal dam-
aged tissue, Hare's howe 10 woeks
One of the major biological com-
pranents to waund healing is a class
of rmalecules called growsh factors.
Thesa melecules encourage the
creatien af blood vessals, whicl
suppoet rew tissue. The problem
I5, o need a high conczniratian
of grawth factors in the weund
to spead healing, but controlling
where those compounds gather |s
difficult. Enter heparnin, 2 prateln
that attracts growth fackors.
Sotenilsts have faund a way
to capture hegparin with self-
assembling ranofibers. Once the
nancdibers are In place, they bind
with heparin.This intum lures
grieeth Factors o the area to spesed
healing. Fesaarchers at Morth-
westarn Univarsioy think that they

can usnp-stan healing i they can
Increase the number of grawth
factors at the wound site

Iev a clinical teial, thie Northsses-
e rasaarchers Induced heart at-
tacks in rece and then gave halfof
the weunded radznts an inject|on
of the hegpann-binding nancfibers.
A contrel group comprising the
refmalring aninals recead cnly
greseth factors. The dactors suspact
thit in the latier greup, the growth
factors rapldly disappeared from
the heart and diffused throuwghout
the body. They belizve that in the
hegarin groug, the nancfibers
quickly assembled Inthe damaged
area. Cne rmanth later, the diseased
rrause hearts were pumging blocd
almast as well as those of healthy
rmice. earwhile, the haarts of the
contrcl graupweene working at only
half the power bacause the heart
miuscle hadmtregenerated.
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Nanofibers Help Rebuild Hearts

To help rebuild 1he injured tizsue, sdertists injected engi-
reered molecules into mouse hearts that wene damaged
by heart attacks. The malecules spantaneoesly lonmsed
fibers and bosrd to hizparin, atiracting the grovith Ractoes
in the blood that stimolate naw blaod-vessel groweth.
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