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GHEP NOI SINH HOC

Ché tao va ghép ndi cac bd phan nhan tao nhu tay, chan gia véi co thé ciia ngudi khuyét
tat sao cho nao co thé diéu khién hoat ddng thong qua hé thong than kinh 1a mot thach
thiic 16n ctia khoa hoc phuc hdi chiic nang hién nay.

Bai bao “Bionic Connections” dang trén tap chi Scientific American sd thang 1.2013 cho
thay nhitng huéng di méi va thanh tuu bude dau & Iinh vuc nay. Tap chi KH&CN Viét
Nam xin gidi thiéu cung ban doc.

Nhimg thach thiic

Théch thiic dat ra cho viéc ché
tao tay, chan gia la bang cach
nao dé néi day than kinh véi day
dién, sao cho ndo diéu khién
dugc tay, chan gia nhu diéu khién
tay, chan that. Muén néi dugc
nhu vay phai bién déi cac xung
than kinh ti ndo di ra thanh xung
dién thich hgp cho tay, chan gia
va ngudc lai. Day than kinh & cg
thé va day dién & tay, chan gia
chét liéu hoan toan khac nhau,
truyén di trong dé nhiing tin hiéu
cling rat khac nhau. O tay, chan
gid, cac bd phan hoat dong theo
dong dién tl chay qua vat dan,
ban dan transito, vi mach, déng
CO..., trong khi hé than kinh lai
hoat dong theo su khi cuc & céac
mang té€ bao, phat ra céc tin hiéu
héa hoc di qua khodng céach gitia
cac té bao than kinh. Ngoai ra,
tinh chat bam sinh cla co thé la
chéng lai sy xdm nhap ngoai lai
va khi cay day dién hoac céac chi
tiét dién ti vao thi cd thé tim nhiéu
cach tan cong dé loai tru, tao ra
cac mod seo & chd giao tiép dé
can tré hoat déng. Hién nay, nho
cébng nghé nano va ky thuat mo
tién ti€n, cac nha khoa hoc trén
thé gidi dang tim nhiéu cach dé
vugt qua nhiing thach thuc dé.

Hudng di cla khoa hoc trong
linh vuc nay la khéng truc ti€p noi
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cac day than kinh vgi cac bo phan
dién ti & tay, chan gid ma tao ra
cac cau ndi trung gian sao cho
hé than kinh véi nhiing kha nang
b&m sinh cla minh ch&p nhan
tinh huéng mdéi, xem tay, chan gia
nhu la tay, chan that vén cé cla
minh.

Két hop van hanh va cam bién

Xu hudng hién nay la lam va
ghép néi tay, chan gid sao cho
ching hoat dong dugc gan nhu
tay, chan that: cé thé lam nhiing
dong tac phic tap nhu mé nut chai
lo, gd ban phim may vi tinh bang
dau cac ngoén tay... Ta xét cu thé
trudng hgp tay gia (gdbm canh tay
va ban tay). Dé thiét k& tay gia
lam viéc dudc nhu that, trudc hét
phai tim dugc ban do than kinh ma
ndo dung dé chuyén céc tin hiéu
than kinh t ndo di dén nhiing sai
than kinh d&c biét diéu khién co
& canh tay va ngoén tay... Khong
nhiing thé&, con phai biét dugc khi
nao va tu dau c6 nhiing tin hiéu
than kinh vé luyc cang, ap suat, vi
tri, momen lyc... tu canh tay, ban
tay gUii ngudc vé nao. Cac tin hiéu
goi la cdm bién phan hoi nay gilp
cho nao phan doan, xt ly dé huy
déng thém hay bét day than kinh
co, cap thém hay bdt nang lugng
cho canh tay, ban tay hoat dong.

3 co thé con nguyén ven,
nhiing tin hiéu than kinh van hanh
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va cam bién luén cung hoat dong
véi nhau tao ra céi goi la cadm
nhan cla co thé. Vi du, khi cadm
but dé viét, nhdm mat lai khéng
can nhin vao ta van c6 cam giac
dua ngoi but 1én hay xudng, &n
nang hay nhe. O day cé su két
hgp chat ché gitia tin hiéu than
kinh van hanh tt nao di ra va tin
hiéu than kinh cam bién tu tay trd
vé nao.

Nhu vay, muén cho tay gia
hoat déng nhu tay that, phai lam
ra dugc mot giao dién gilia hé than
kinh va tay gia sao cho truyén dat
dugc théng tin hai chiéu, thong tin
van hanh va thong tin cdm bién.
Hai cach tiép can chinh

P& ghép néi tay gia véi ca thé
sao cho diéu khién dudc tay gia y
nhu that, phai lam dugc mot giao
dién dat xa co thé va tay gia. Viéc
dau tién phai nghi dén la dat giao
dién do G dau trong hé than kinh.
C6 hai lya chon: 1- Cho giao dién
tuong tac vai hé than kinh trung
uong (ndi véi ndo hoac ndi véi
than kinh tdy séng); 2- Cho giao
dién tuong tac vgi hé than kinh
ngoai vi, tlic 1a hé goém tly séng
va phan co thé con lai.

Cho dén nay, phan I6n cac
nha nghién cdu ap dung céach thg
nhat, xem nao la noi xuat phat. O
day, cach it gay tac hainhat la cay



cac dién cuc & ngoai, ngay trén
da dau, cac dién cuc nay thu tin
hiéu ti ndo chuyén dén may tinh
dé may phan tich tin hiéu roi ra
hiéu 1&énh dé thuc hién van hanh
mong muén. Cac dién cuc chi
cém vao I6p da dau, khéng choc
thang hop so nén kha an toan.
Nhung nhiing tin hiéu 18y ra & I6p
dudi da dau lai kha yéu, dé gay
nhiéu, dic biét 1a con kha tho dé
may tinh luan ra dugc y dinh diéu
khién cla ndo. Cac nha khoa hoc
cling thi nghiém céch cam sau
céc I8p dién cuc qua 16 & hdp so
cho cham vao I8p ngoai clia nao.
Dién cuc micro lam b&ng vat liéu
silic, dudng kinh nhé hon sgi toc,
nhd c&m tryc ti€p nhu vay nén cuc
ky chinh xac, di liéu phong phu,
ké ca& cé dugdc cudng dod va tan
s6 phat tin hiéu déi véi céc té bao
than kinh. Y tudng & day la thiét
k& mot phan mém dic biét dé giai
ma hay chuyén tai théng tin nay
thanh hanh déng tuong ung. Vdi
nhiing thong tin chi ti€t nhu vay
thi vé mat ly thuyét, cé thé diéu
khién tay, chan gia rat tinh vi.

Ngudi ta da th( nghiém céch
ndi dién cuc tryc ti€p vao nao cho
hang chuc ngugdi. C6 truéng hgp,
mot ngudi phu nd bi liét do dét
quy nay cé kha nang dung cénh
tay robot rét ca phé chua trong
binh dé uéng theo suy nght diéu
khién & trong dau. N&m 2012,
DARPA (Defense Advances
Research Projects Agency) - mét
dy an nghién cdGu tién ti€n cla
nganh quéc phong lan dau tién
da dung cach cdm dién cuc vao
ndo dé diéu khién tay robot hién
dai nhat I&p cho mot ngudi bi cut
tay. Céac dién cuc ghi noron dugc
ndi vGi cac day dién tl so nho Ién.
Céc tin hiéu dudc gidi ma nhgo
mot may tinh manh dé chuyén
thanh 1énh diéu khién tay robot.
Cac nha nghién cuu hy vong
rang sé& chuyén thong tin qua lai

Chuong trinh  Reliable Neural-Interface
Technology (RE-NET) cla DARPA (Hoa
Ky) thuc hién mét loat céc nghién cuu dé
tim ra nguyén nhan tai sao giao dién than
kinh khéng thé duy tri hoat déng én dinh
va tai sao mét canh tay gia khéng thé hiéu
cédc tin hidu thén kinh dé cé thé di chuyén
Vdi téc dd cao va dut khoat

gilia ngudi va may tinh theo kiéu
khéng day, tranh cho ngudi mang
robot khéng bi lang nhang béi
cac day dién. Tuy nhién, trong du
&n nay ngudi ta chua thé cé mot
may tinh gon nhe, phu hgp cho ca
nhan ngudi mang tay gia.

Mét nhugc diém khac 1a, cac
t€ bao nao xem cac dién cuc tu
ngoai cadm vao la ngoai lai nén
chéng lai bang viéc tao ra cac
mo seo xung quanh cac dién cuc.
Cac mo6é seo nhanh chéng lam
gidm s6 té bao than kinh cé thé
huy déng dé sl dung nén tin hiéu
ngay cang yéu, théng tin ngay
cang it. Diéu can khac phuc nhat
hién nay déi véi cach cdm dién
cuc tryc tiép vao nao la su nhanh
choéng suy thoai do phat trién mé
seo 3 quanh dién cuc cdm vao.
Nhu vay, cach ti€p can cho giao
dién ndi vgi than kinh trung uong
& nao thyc té dang gap nhiéu kho
khan khéng dé khac phuc.

Loi ich o'ngoaivi

Nhém cac nha khoa hoc,
diing dau la D. Kacy Culllen va
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Doughlas H. Smith la 2 tac gia
clia bai bao nay da di theo cach
khac la ti€p can vé6i hé than kinh
ngoai vi. Trong khi hé than kinh
trung uong cé trén 100 ty t€ bao
than kinh thi hé than kinh ngoai vi
chl y&u cau tao bdi cac sgi goi la
axon, chung bo lai véi nhau thanh
tling b6 day than kinh. Dac diém
clia axon la kéo rat dai tu t€ bao
than kinh di ra, cé axon dai trén
1 m, truyén tin hiéu dién giia hé
than kinh trung udng dén phan
con lai clia co thé.

Mot s6 sgi than kinh ngoai vi
nay noi tly séng dén cac co va
ti d6 cho phép nzo diéu khién
cac chiic nang van hanh bang
cach gui tin hiéu xuéng qua tay
sdng. Mot s6 sgi than kinh ngoai
vi khac lai lam nhiém vy ngugc
lai: chuyén céac théng tin nhu vi
tri, nhiét do, ap suét (goi chung la
théng tin cdm bién) ngugc vé tly
séng rbi 1én nao xU ly phdi hgp
diéu khién van hanh nhu y muén.
Vi than kinh cam bién con lai &
phan co thé bi thiéu tay, chan
thudng tiép tuc phat ra cac tin
hiéu nhu la ching nhan dugc tu
tay, chan bi mat di (ngudi ta goi
day la héi chung tay chan ma -
phantom limb syndrome). Né&u
nhu ta cé thé ghép néi tay, chan
gid véi cac day than kinh cam
bi&n dé thi tay, chan gia cé thé guii
nhiing tin hi€u manh dén cac day
than kinh nay, nao sé sdn sang
“dich” ra thanh cdm giac cé céac
tin hiéu dén tu canh tay, ban tay,
ngon tay... Nhiing sgi than kinh
c@ia hé than kinh ngoai vi con co
kha n&ng dinh huéng cho chuyén
dong. Vi nao van giti lai kha nang
dya theo théng tin cadm bién dé
phdi hgp cho ra thong tin van
hanh nén néu khéo tan dung thi
ndo cé thé diéu khién tay, chan
gia hoat dong nhu tay, chan that.

Mot dic diém nia l1a, cac sgi
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than kinh & co thé ngudi khuyét tat
s& khong tu phat trién dai thém ra
néu khéng c6 mot cai dich nao dé
kich thich cho sgi than kinh vuon
tGi. Mat khac, gidbng nhu trudng
hgp & hé than kinh trung uong,
cac day than kinh ngoai vi ciing
chdng lai day dién ndi téi n6 theo
ban nang chdng lai ngoai lai. Day
la nhiing kho kh&n chac chan sé
gap phai khi ghép ndéi cac day
than kinh ngoai vi 6 cd thé vdi cac
day dién & tay, chan gia.

Nhém cac nha khoa hoc & Pai
hoc Northwestern (My) da goép
phan thdo g& kho khan trén nhg
nhiing nghién cuu khéng truc
tiép nhung sat v6i van dé dat ra.
Nhom nay da thi nghiém trén mét
s6 ngudi tinh nguyén dung cc &
nguc nhu mét cai cau gilia co thé
clia ngudi cut tay véi phan dién td
& tay gia. Cac nha khoa hoc nay
cat cac day than kinh diéu khién
van hanh & moét nhém co trén
nguc sao cho chung khéng nhan
dudc bat ky tin hiéu nao ti néo.
Sau d6, ho cén than dinh hudng
lai cac sgi than kinh van hanh sao
cho trudc chung néi cot séng vdi
phan bi t6n thuong & tay thi nay
lai ndi v&i mat ngoai clia cd nguc.
Trong khoang it tuadn, cac day
than kinh bi lai cho déi dién dudng
di d6 thi nay da cé thé hoan toan
noi vG6i co & nguc. Nhiing lénh
diéu khién tir ndo nham vao kich
thich tay khéng con niia bay gio
lai kich thich nguc lam cho nhiing
cG & nguic co lai.

Tu thi nghiém nay, cac dién
cuc dugc dat trén da clia nguc dé
ghi hoat déng dién cua tung co
bi co, qua do ciing gian ti€p biét
dudc tin hiéu dén nhu thé nao.
Sau vai tuan luyén tap, ngudi
cut tay c6 thé van hanh tay gia
don gian theo cach nao suy nght
dé van hanh. Vi du, nghi 1a ndm
chét cai cdc sé lam cho co nguc
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co chd nay hay chd khac va khi
dé6 chinh la gitp diéu khién phan
dién ti & tay gia co cac ngon tay
dé ndm chit coc. Cach lam trén
cla cac nha khoa hoc & Pai hoc
Nothwestern c6 tén la tai phan bé
ddy than kinh. Hang chuc ngudi
bi cut tay da dugc thli nghiém ap
dung cach nay dé diéu khién tay
gid. Nhung liéu cach nay co thé
gilp nao diéu khién dudc nhiing
canh tay van hanh tinh vi cta tay
gid hay khéng la diéu van cén
dudc ti€p tuc nghién cuu.

Cau than kinh

Cac nha khoa hoc & Pai hoc
Pennsylvania (My) cho rang, dé
van hanh tay gia tinh vi khong
can théng qua co G nguc vi thay
rang, cac day than kinh thudéng
phat trién t6i cac day than kinh
khac va cling chdp nhan nhiing
day than kinh cay vao nhu thudc
ho than kinh cia minh, nghia la
khong chéng doi. Thay cho viéc
dung co lam cau néi trung gian
gilia cac sgi than kinh & co thé
ngudi cut tay véi cac day dién &
tay gia, cac nha khoa hoc & Dai
hoc Pennsylvania tim cach tao ra
cac sgi than kinh roi cdy vao cg
thé dé lam cau néi trung gian va
goi do la cau than kinh.

Pé lam viéc nay, trudc hét 1a
phai tao ra dudc céac sgi than kinh
dd dai dé ndi dudc cac sgi than
kinh & co thé dén phan dién td
clia tay gid. Cac nha khoa hoc da
phat trién dugc cach kéo cang sgi
than kinh dé kich thich chung moc
dai ra. M6t vi du kha dac biét la thi
nghiém kéo cang sgi than kinh &
thy s6ng cla ca voi xanh, cho két
qué sgi than kinh da dai thém méi
ngay 3 cm va sau nhiéu ngay co
dudc sdi than kinh dai dén 30 m.
Ngudi ta da lam dugc may kéo dai
sgi than kinh dé kéo sgi than kinh
trong méi trudng cé cac té€ bao
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nudi séng sgi than kinh. Da&i vai
sGi than kinh cla ngudi thi may
dé lam cho sgi than kinh cé thé
dai ra 1 cm méi ngay va dé dang
c6 dugc céac sgi than kinh dai dén
10 cm. Budc dau dung cac sdi
than kinh nay dé slia chiia nhiing
doan day than kinh bi héng do
giai phau két qua rat tét.

Ngudi ta da théi dung may loai
nay dé ché tao céc sdi than kinh
clia chudt va th nghiém doi vdi
chuét. Sau khi pha hdy mét sé sgi
than kinh diéu khién clr déng cla
chan chudt lam cho chan chubt bi
liét, ngudi ta cay cac sgi than kinh
ché tao dudc sao cho dau mut
clia ching gan véi dau muat con
lanh 1an cla sgi than kinh bi pha
huy. T cac dau muat nay co su
phat trién doc theo cac sgi than
kinh cdy vao, cudi cung thi chuot
¢l déng chan dugc. Mot diéu ly
thu 1a, co thé chudt khéng phan
ting chéng lai cac sgi than kinh
cdy vao, khéng xem la ngoai lai,
it nhat la trong hon 4 thang thu
nghiém.

TU cac két qua déi véi chubt
da vach ra dugc hudng gidi quyét
bai ban vé két ndi sinh hoc déi véi
ngudi. Thi du két ndi sinh hoc dé
thuc hién diéu khién canh tay gia
clia ngudi cut tay nhu sau:

- Dung may ché tao sgi than
kinh cla ngudi (theo phuong
phap kéo cang).

- Ché tao cac day dan dién
micro  (microfilaments)  bang
polyme dan dién, chd yéu la
polyanilin, dan dién nhung tucng
thich véi co thé ngudi.

- Dung céac sgi day than kinh
ché tao dé moét dau ndi véi sai
than kinh that con lai 8 dau gan
V@i than thé clia canh tay cut, mot
dau ndi véi day dan dién micro.
Cach néi la kich thich kéo cang
cho sgi than kinh tu phat trién dai



Du kién s¢ thye hién

Tao ra “cau song” gitta hé than kinh ngoai |4

vi clia ngwdi va tay gia doi hoi trai qua nhidu
birée. Trude hét phai hudng céc soi thin kinh
taora & phong thi nghiém (méu luc) sao cho
chiing phat trién & dau cia céc diy dan dién
micro (mau xam). Sau do, kéo cang cac soi
than kinh. Khi cau dit gan co thé ciia

ngudi (phan cut cia tay), nhitng

soi than kinh ctia co thé :
Déy than kinh »

(méu do) s& kéo dai T
qua cau, cho phép ] p:at m;ﬂ“ g
cac tin hiéu qua / p‘mgm s

lai gitta nio, / 7

tay song va y '

tay nhan tao. ‘
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ra. K&t qua la & dau gén vdi than
thé cla canh tay cut c6 cac dau
day dan micro méi dau day ung
vGi mot sgi than kinh that.

- Cac dau day dan micro nay
dugc noi khéng day véi cac dau
day dién & tay gia théng qua bod
phat vo tuyén chuyén tiép.

B0 phat vo tuyén thuc sy la mot
bd chuyén tiép tinh vi khi nhan tin
hiéu ti ndo dén phai phién dich
dé chuyén thanh tin hiéu dién ti

diéu khién tay gia. Ngugc lai, doi
vGi nhiing tin hiéu dién tl vé cam
bién & tay gi&, bo chuyén tiép phai
phién dich thanh tin hiéu than kinh
chuyén theo céc sgi than kinh vé
ndo dé xi ly. Cac sgi than kinh
clia ngudi chi dung riéng dé diéu
khién tay cling chiém rat nhiéu,
tinh vi va phtc tap. N&i cho ding
dudc sgi than kinh & co thé véi soi
day dan micro tuong Ung & tay
gia khong phai la don gian vi qua
nhiéu va gan nhau dé nham Ilan.
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May man la ngudi ta da tim thay
nao ngudi dugc bé tri rat tinh vi,
néu phat hién c6 moét it 16i 1am,
nao biét cach sla chiia, phan
bé lai chiic ndng cla mot sé day
than kinh.

Tuy nhiing nghién clu trong
thdi gian qua mang lai nhiéu hua
hen nhung viéc ghep ndi sinh hoc
hién nay van con & giai doan au
tri. Ngudi ta van chua biét dugc
cac loai cau tao ra ton tai dudc
bao lau cling nhu cac dién cuc
bang polyme dan dién that lau
dai c6 bi dao thai hay khéng. Hon
nifa, con can phai gidm thiéu
nhiéu vé dién gilia cac linh kién
dién ti dé tang do nhay cta céc
tin hiéu than kinh vén rat yéu. Khi
néi day di véi cac day than kinh,
ta van chua hiéu nao cé thé phién
dich day d dé ra lénh diéu khién
van hanh hay khéng.

Viéc nghién clu diéu khién
tay, chan gia doi hdi phai két hgp
nhiing thanh tyu nghién ctu mdi
nhat vé hé than kinh trung uong
cling nhu hé than kinh ngoai vi.
C6 thé néi, viéc két ndi truc tiép
vGi hé than kinh trung uong nhdg
cac dién cuc ndivao nao cling nhu
két ndi véi cac than kinh ngoai vi
nhd cau trung gian la cac co nguc
cling nhu tao ra cac sgi than kinh
réi dung dé lam cau than kinh la
nhiing kham pha tung budc, tling
budc di I1én. Bac biét, tuy viéc
ghép ndi sinh hoc hién van con
han ché& nhat dinh, song da tié€p
can ung dung cula cbng nghé
nano va céng nghé md, dugc coi
la nhiing cdng nghé tién ti€n nhat
hién nay =

Nguyén Xuan Chéanh luoc dich
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