NGHIEN CUU KHOA HOC

UNG DUNG CONG NGHE NANO
TRONG PIEU TRI BENH DAl THAO DUGNG

m-Dextran

Alginate layer

Chitosan layer

Alginate coated NP
|

) © el
Ho Ve ‘1
/.-OYHO 2
o
s

Gluconic acid Insulin release

O

Normoglycemia

m-Dextran

Nano-network (NN)

(d)

Subcutaneous injection {1}

&

A Glucose-mediated
NN degradation
—_— »
Insulin release

Hyperglycemia
TOM TAT

Y khoa nano 12 nhitng Gng dung ctia cong nghé& nano
trong linh vuc y t€ dé phong ngira va diéu tri bénh trong
do6 c6 bénh dai thao dudng. Tirlau, cong nghé nano dugc
ing dung rat rong va da dang trong cic chuyén nganh
khac nhau; trong nganh y d6 1a cac loai vat liéu méi, cac
dung cu, thiét bi, cic nanorobots nhir 13 “c4nh tay ndi
dai” cho cdc nha chuyén mon.

Nhifng thiét bi siéu nhd da dudc san xuat dé do lugng
glucose va insulin lién tuc theo thdi gian trong cd thé ma
khong phai 14y m4u. Insulin dugc boc trong cic hat nano
c6 thé di qua da day ma khdng bi phan hity gitp cho
bénh nhan d4i thdo dudng khong phii st dung thudc &
dang tiém gy dau d6n va c6 nhiéu bién chiing. Tai Viét
Nam, bang nano bac 1a mot loai vat tw da dugc stt dung
rong rdi trong diéu tri vé&t loét do bénh dai thio dudng.

Ung dung nano trong y khoa dang 12 mdt trong
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PO PINH TUNG
Truigng Dai hoc Y Ha Nji
nhifng budc ddt pha trong chan don va diéu tri bénh mé
ra nhiéu trién vong mdi gép phan dim bio ot viéc chim
séc stic khode cho nhéan dan.
Tt khéa: Nano y khoa, nanomedicine, iing dung
nano, bang nano
1. CONG NGHE NANO LA Gi, UNG DUNG

TRONG Y HOC NHU THE NAO?

Cong nghé nano (nanotechnology) l1a nganh cong
nghé xtr1y, thao tic trén nhiing vat thé nhd mifc phan ti,
siéu phan tif va nguyén tl véi kich thude chi tir 1 d€n 100
nanomet.

Ung dung cong nghé nano rat rong, da dang, bao
gém trong cic linh vuc khoa hoc nhu vat 1y bé mit, hoa
hoc hitu ¢, sinh hoc phan ti¥, vat1y ban din, luu tritning
lugng, vi ché tao, k¥ thuat phan ti.v.v..

St dung cong nghé nano cic nha khoa hoc da tao ra
nhiéu vat liéu va thi€t bi méi, da dugc ting dung rong ri,
chazlng han nhu trong linh vuc nano y hoc, nano dién t,
nano dién sinh hoc, sin phim nano tiéu diing...

Cong nghé nano trong y hoc, y hoc nano, nanomed-
icine, 1a nhitng Gng dung cta cdng nghé nano vao trong
lanh vuc y t& dé phong ngira va chita tri bénh.

Biing viéc st dung cic vat liu, thiét bi, dung cu...
kich ¢& nanomet nhu hat nano héa hoc, nano sinh hoc,
cdc nanorobots..nganh y da dugc “ndi dai tay” hon
2. CONG NGHE NANO TRONG XET NGHIEM
THEO DOI BENH PAI THAO PUGNG

St dung cong nghé nano d€ do lugng insulin va
lugng dudng trong mau nhiim ddnh gi4 kh4 ning sin
xutinsulin ctia cd thé va tinh trang dudng trong mau.

Cong nghé nano da gitp cdc nha khoa hoc ché tao ra
cdc may xét nghiém siéu nhé nhung c6 kha nang do
lugng insulin lién tuc trong mau ma trude kia mudn do
ndng do insulin lién tuc ngudi ta phai 1y mau dé xét
nghiém. Thay vi 1dy mdy xét nghiém, may xét nghi¢m
insulin nano st dung cic dién cuc nano cic bon dé do

lugng insulin trong mau theo thai gian thyc.



Céc vi mach cAm bién bing cong nghé nano c6 thé
dugc str dung d€ do lugng duding truc tiép trong mau lién
tuc. C4c hat cdm bién do lugng dudng trong mau duge
tiém dudi da, khi c6 su bi€n d6i ndng dd glucose thi cic
cAm bién k&t hop véi phin tit huynh quang sé tao ra 4nh
sang. Dua vio mau sic 4nh sdng ngudi ta c6 thé biét
dugc ndng dd glucose. Cong nghé nay trong tuong lai
ciing cho phép theo ddi nhiét do, mach, huyét 4p clia
chiing ta. Mot con chip s& két ndi véi dién thoai hodc
trung tAm theo ddi stic khde dé c6 thé cinh bao nhitng
bat thudng cho ngudi bénh.

3. sU DUNG CONG NGHE NANO TRONG
PIEU TRI BENH DAl THAO PUGNG

Bénh d4i thio dudng dang 13 dai dich gy ra rit
nhiéu t8n thit cho cdc nuéc dang phét trién va ké ci
nhitng nudc phét trién Tay Au.

Ngudi mic bénh ddi thdo dudng phai diéu tri bing
insulin dang gip rat nhiéu phién todi do hiang ngay
phai tiém mdt dén nhiéu 1an giy dau, loan dudng co,
bio quan phifc tap nhat 1a di xa. Do insulin khong thé
ché& dugc & dang udng vi ddy 12 mot loai protein nén
khi insulin di d&€n da day sé bi tiéu héa giong nhu cdc
loai protein chiing ta dn vao (thit, c4,..). Do d6 insulin
s& bi mat tdc dung néu st dung dudng udng, insulin
dang tiém 12 chli y&u ngoai ra rat it & dang hit dugc st
dung.

Cong nghé nano di gidi quyét dugc van dé nay
thong qua hé thdng cung cAp insulin bing dudng udng,
dua insulin vio mau dé dat dudc n6ng d0 insulin didu tri.

Pay Ia mot dang insulin méi dang dudc tap trung
nghién citu vi nhitng 1¢i ich ciia n6 mang lai nhu it xam
14n, khong dau, cai thién su tuan thi diéu tri. Cdc phian
tr insulin dugc boc trong cdc hat nano s& gitp insulin
khdng bi phan hily bdi acid da day, Iam ting tinh thAm
clia insulin qua mang t&€ bao rudt d€ vao miu d€ dén
cdc mo dich.

Tuy nhan tao: Tuy nhén tao 1a mot gidi phap toan
dién nhat d€ diéu tri cho cdc bénh nhan d4i thdo dudng
cAn phai tiém insuli nhu d4i thao dudng tip 1, giai doan
mudn clia d4i thido dudng tip 2 hodc cic thé di thio
dudng khic do tén thuong tuy.

Y tudng diu tién vé tuy nhan tao dugc dua ra nim
1974. Khai niém ban du chi 1a: mot dién cyc cam
bién lién tuc do mitc dudng huyé&t; thong tin ndy cung
cAp cho mot mdy tinh nhé cung cAp ning lugng cho

bom tiém truyén, va lugng insulin cin thi€t tir hop dit
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trit vao mdu. Dy vao cong nghé nano ngudi ta sdn xuat
ra cic siéu robot dudc cAy du6i da c¢6 cdc cdm bién véi
glucose, do nhin biét dugc ndng dd glucose, robot s&
tinh todn bom vao mdu mdt lugng insulin can thiét
tuong ng. Viéc do lugng glucose lién tuc va gidi
phéng vao trong mau mdt lugng insulin di d€ duy tri
dudng mau binh thudng gidng nhu'sinh 1y ctia co thé s&
lam gidm cdc bi€n ching clia bénh d4i thio dudng;
ngudi bénh sé tranh dugc cdc con ha dudng mau dot
ngdt von dang 1 ndi 4m Anh clia nhitng ngudi mic ddi
thdo dudng. Tuy nhién cong nghé ndy vin dang & giai
doan nghién cttu.

4. UNG DUNG NANO TRONG KIEM SOAT
NHIEM KHUKN VET THUONG CHO BENH

NHAN DAl THAO PUONG

Bac nano la ting dung k¥ thuit nano diu tién trong
cudc séng va y hoc. Bac nano la chit khiang khuin dé
diéu tri vé&t thuong, sat tring dung cu y khoa, sin xuat
dd gia dung va c4 nhan nhu binh nuéc, binh sita, may
giit, bi tat, khin lau.v.v....

Hién nay cdc bdc si di ting dung nhiéu loai bing
gac c6 chita nhitng nang nano khang sinh dé diéu tri
loét do nhim khuén dic biét cdc loét 1au lién & bénh
nhan ddi thao dudng. Tai cdc vét loét nhiém khuan,
cdc nang nano nay md ra gidi phong khang sinh tiéu
diét vi khu#n tai chd. Cac nghién citu cho thay riit ngan
thdi gian diéu tri nhiém tring, gidm s6 1an thay, vét
thuong lién nhanh hon va gidm s& ngay diéu tri, nim
vién. Vi du: Pai hoc New South Wales (UC) hat nano
sit oxide (polymer coated iron oxide nanoparticles) dé
diéu tri cic nhiém triing min tinh ¢ thé ting dung t&t
& bénh nhan déi thdo dudng c6 loét hoai tit chi.

5. KET LUAN

Trong tuong lai gan, cong nghé nano sé& 1a nhitng
budc tién ddt phd trong y khoa s& mang lai 16i ich 16n
cho nguGi bénh trong d6 c6 nhitng nguti ddi thdo
dudng. Tai Viétnam, cdc loai bing gac tién tién c6 sir-
dung cdng nghé¢ nano da dugc 4p dung thanh cong tai
mot s6 bénh vién trung uong. Ngudi dai thdo dudng bi
loét chi giy day da c6 thé dudc chita khdi nhd nhitng
ti€n bo khoa hoc k§ thuit trong d6 c6 viéc st dung
thanh qua cla cong nghé nano trong y khoa.
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THE APPLICATION OF NANO TECHNOLOGY IN TREATMENT OF DIABETES

Summary:

Nanotechnology is the application of nanotechnology in the medical field to prevent and treat diseases includ-

ing diabetes. Nanotechnology has long been applied in a wide range of fields, including new materials, tools,

devices, nanorobots as the "extended arm" for professionals.

Microscopic devices have been developed to measure glucose and insulin levels over time in the body without

drawing blood. Insulin is coated in nanoparticles that can travel through the stomach without decomposition to

help patients with diabetes being suffered from painful injection and many complications. Silver nanoparticles are

widely used in the treatment of diabetic ulcers.

Nano-medical applications are one of the breakthroughs in diagnosing and treating diseases that open up new

prospects for better health care for the population.
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