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Ultrathin needle can deliver drugs directly to the brain

Miniaturized system could be used to treat neurological disorders that affect specific
brain regions.
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MIT researchers have devised a miniaturized system that can deliver tiny quantities of mediGng | g pee reporter Lindsay Kaller writes that

ta brain regions ag small az 1 cuble millimeter, This type of rgeled dosing could make it A teamn of MIT msrarchers has deseloped 3 res
passible 1o real diseasas that affect very specilic brain crcults, without inbarfering with e it b Ll S ik
reqions of 1ha brain with extreme precison “The
whiale e hare i that insiead of realing the
anhine brain, you can el small poionsg of the
Utsing this desios, which consisis of several lubas contamed within a needle aboul as 1hin &5 a Eeain,” expiaing Prod. Michae! Cima.

normel funchon of the rast of the Brain, the nagasnchars sav.

human hak, the researnchers can deliver one of maore drugs deep within Be Deain, with wery o
precise contral over how much drug is given and where il goes. In a study of rals. they lund HE[’ald
that they could deliver targeted doses of a drug that alfects The animals’ motor funclion

i i H 5 AF agpaorier L n Meossigaand woikes that MIT
=W can inluse wvery smel emounts of mulipke droegs compared b whal we can oo F rgponier Lauran kit '-'-"'_ 5
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iniravenously o orally, and alzo manipulate behavioral changes thrmugh drsg infusio s that ean dalgr medicatons o specitic regions

Canan Dagaoviren, the LG Elecironics Career Devalopment Assistant Profeszor of Media Ans of the Brain. Meergasd wites thal e deice,
and Sciences and the lead author af the gapes, which appears in the Jan. 24 issee of Science "could martk A new apomach 1 reating Reain
. dmseases — polenialy redutng side etlens by
Trarplationa) Modioing.
; iy o et anky e hard-tosench cicuits thal
rped cang.”

"W Baliows this Tiny micreiabricated devics coukd have Tremendows impact in understanding

bran diseases, as well as providing reew weys of delivering biopharmacewticals and perorming #.‘-ﬂp—
Biozensing in the brain.” savs Roben Langer, the Davd H. Koch Insfitlute Profesion ot MIT and

one of the paper’s senior aulhars.
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Wiichael CiEma, the David H Koch Professor of Engineesing in he Degartmant of Matarials
Sciance and Engineering and & rmemibar of MIT's Koch Instiliie for Inlegratiee Canced
Re=earch, is alss & sanice aedior of e paper. Canan Dagdavien
achio
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Drugs wsed b real beain disorders often interact with brain chermicals caled neurctransmittars
ar e ool recegbors thal interact with neurctransmitters. Examples include Hdopa, a dopaming Ann Grayial
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“Ore of 1he probiems with central nereous Sysiem Gugs s that they'ra not spacic, and #
yau'ne taking fham orally thay po everywhee, Thie only way we can limit he exposune is fo just
caliver 10 & cubic millimeter of 1he brain, and =1 order 10 da thak, you have o have sdremcly
amal cannalas,” Gima says

The MIT team sel vt b develop a minaurized cannulg (& thin tube used 1o deliver medacing)
b eould target wery smell eraas, Usng micralabication iechniques, 1ha rasaarchers
constucied fubes with diamatars of about 30 micrometers and kenglhs ue 1o 10 centsmaters,
Thasza lubes are conaned within @ slainkess steal needle with B dismaeter of abowt 150
microns. “The device i very Sable and robust, and you can place i amwhare thisl you are
ritarested.” Dagdevinen Says

The researchers comnectad 1he cannulas 0 snall pumes that can be rmplanted undar e skin.
Lisirg these pumps, the researchers showed That they could geliver iny doses (hundreds of
ranoliters} ino the beains of raig. Inone exparimant, thay celiered a dreg Galled muscins 1 8
bran region called the subsisnta nigra, which & lcated deep within the brain and helps to
conkral moneesTEel.

Praviows siudies Rawve shown ihat muscimol induces sympiams Similar 10 1hose seen in
Parkinson's disease, The regearchers were abke to generate those ellects, which include
stimulating the rists 16 cominualy Wm in a clockwise dirgclion, using their miniaturized delivany
rizcdle, They also showaed that they could Ralt the Parkingoman behavior by defeening a dase of
saline hnough & dGlerand channel, o wash the drog ey,

“Girpce e device can be customizable, B the future we can have different chanrals for diffgrent
chamicals, or for light, i targel lumors or newclogical disorders such as Parkinsan's diseasa
or Alzheimer's,” Dagdesinen S8y

This device could alsa make it easier 10 deliver polental new eatments for behavioral
reurclogical disorders such as addiction of obsessse compuisneg disorder, which may ba
caused by speciic disruplions in hew difleram garts of the brein communicase wilh @ach oher.

“Even if scigndists and dinicians can dentity a therapeuic mofecule w0 et nevral digordens,
fhore rerraing e lormidakle problem of hoe bo deleny the iherapy 5o the rght cells — those
mosl gfiected in the disorder. Because the brain is 50 structuralby compliex, néw accurate ways
in deliver drugs or related therapeutic agents locally are urgently neéeded,” seys Arm Graybiel,
an MIT Instibole Professer and & member of MIT's McGovemn Institube for Grain Research, wha is
alzo an aushor of the paper.

Measuring drug response

The researchiers also howed thal ihey could mcorporaie an cleciodds inlo the G of the
cannuda, which can Be wsed to monilor how reurons” electrical activity changes after dnug
freatmernd, They are row wiorking on adapting the device so it can alio be wsed to measure
chermical or recharscal changes thal ooour in the Brain foliowing drug resiment

The cenndas can be fabricated n neardy any lengtn or thickness, making il possiblie 10 adapd
them for use in brains of dillerent gizes, mcluding e human brain, the reseanchers sav.

“This slugy pravides prool-of-concest axpenmants, in langs animal madels, That a smail,
rrinialurized device can be safely implanted in the brain and provide miniateised conteol of thea
alesirical acivity and function of single newans of small groups of newrons. The impact of this
coud be signilicam in focal diseases of tha brin, such as Parkingon's disgase,” says Antonke
Chinees, neurosurgeor-n-chiaf and chaersn of the Depanament of Newrosurgeny at Brigham
and Wamen's Hasgital, wha was nol invoelved in the research.
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