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Coéng nghé nano va rng dung trong chan doan va diéu tri bénh
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Tém tat

Pat van dé: Cong nghé nano ngay cang thu hut dugc nhiéu sy quan tdm cla cdc nha khoa hoc va hién
da dugc ing dung trong linh viee y - dugc. V&i nhiéu wu diém so véi dang thudc truyén théng nhu cai thién
sinh kha dung, dua thuéc dén dich, do vay viéc 4p dung céng nghé nano gilp lam tang hiéu qua trong chan
dodn va diéu tri, giam tdc dung khdng mong muén clta thuéc, déc biét ddi vdi cac thudc diéu tri bénh ung
thu. Muc tiéu nghién ctru: 1am rd vai tro cla cong nghé nano trong chan doén va diéu tri bénh. Dai twong
va phuong phap nghién ctru: Bao cdo dugc téng hop tir cdc nghién ctru, thir nghiém l1am sang vé céc dang
thudc dya trén cong nghé nano d3 hodc cé tiém ndng (ng dung trong chin dodan va diéu tri bénh. K&t qua:
Ké& tir khi liposome duwoc m6 ta [an dau vao nhitng ndm 1960, cho dén nay, d3 cé nhiéu san pham diéu tri dua
trén cong nghé nano duoc FDA chap nhan dung trén 1am sang va nhiéu san pham khac van dang trong qua
trinh th&r nghiém 1am sang. K&t luan: Cong nghé nano cé tac déng dang ké dén sy phat trién cla cac hé van
chuyén thuéc véi titm ndng cho ra doi cac thé hé thudc méi dung trong chan doan va diéu trj bénh.

Tir khéa: céng nghé nano, diéu tri, chdn dodn.

Abstract

Nanotechnology and its application in disease diagnosis and treatment
Ho Hoang Nhan*”
(1) Faculty of Pharmacy, University of Medicine and Pharmacy, Hue University

Background (including purposes): Nanotechnology has been a great interest to scientists and has been
already applied in the field of medicine and pharmacy. As compared to the conventional dosage forms, many
advantages were achieved such as improved bioavailability and targetted drug delivery. Nanotechnology
application helps to increase the efficiency in disease diagnosis and treatment, and reduce adverse drug
reactions, e.g. for anticancer drugs. Research objectives: This article was aimed to present a brief review
on the role of nanotechnology in disease diagnosis and treatment. Materials and method: The review
was summarized from the results of the relevant researches and clinical trials on nanotechnology-based
dosage forms used for disease diagnosis and treatment. Results: Since liposomes were first described in the
1960s, various nanotechnology-based systems have been approved for disease diagnosis and therapeutics.
Conclusion: Nanotechnology-based strategies offer the opportunity to formulate novel delivery systems with
great potential in disease diagnosis and treatment.
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1. DAT VAN DE

Cong nghé nano la nganh khoa hoc thyc hién
viéc nghién clru va rng dung cac vat liéu co kich
thuwdc cue nhé (10 dén 1000 nm) dua vao tinh chat
khac biét cta vat liéu khi & kich thuwdc nay va cé thé
trng dung cho tat ca céc linh vyc khdc nhau nhu vat
ly, hda hoc, sinh hoc, y hoc,... T6 chirc khoa hoc chau
Au (European Science Foundation) mé& rong khai
niém nano trong y hoc cho cac tiéu phan cé kich
thuwdc dén hang trdm nanomét, khai niém nay phu
hop hon véi dinh nghia cla tiéu phan nano dung dé
dua thudc dén noi tac dung [1].

Cong nghé nano dugc hinh thanh trén co sé&
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ap dung thanh twu cda céng nghé nano néi chung
vao linh vue nghién clru ché tao céc tiéu phan nano
duoc pham, cac hé mang thudc nano hodc cac thiét
bi nano dung trong chan dodn va diéu tri bénh.

Trong nganh duwoc, viéc st dung cdc hé théng
mang thudc & kich thudc nano cé thé dem dén mét
liéu phap diéu tri kha thi nhd vao tinh ddc hiéu hoac
tac dung tai dich két hgp véi viéc giadi phdng thuée
toi wu, tlr d6 giup tang cudng tac dung dugc ly dong
th&i gidm tdc dung phu ¢ hai cta thudc.

Cac duwoc phdm nano (nanopharmaceuticals)
duoc dinh nghia la cac phirc hop cé kich thudc
nano, don gian nhu 13 cac tiéu phan nano, nhii
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twong nano, phtrc hgp polyme, hodc phirc tap hon
nhu céc hé da thanh phan kich thudc nano cé chira
thudc, protein hodc gen, cac phéi tlr hudng dich va
cac tin hiéu dé co thé phat hién trén th& nghiém in
vitro hoac in vivo [1].

V@ phéan loai, c6 rat nhiéu dang thudc chira tinh
thé& nano ho3c hé mang thuéc nano. Trong hé mang
thuéc nano, dugc chat dugc bao géi trong cac chat
mang nhu dendrime, liposome, nano polyme, nano
lipid, nano lai lipid-polyme/polyme-lipid. H&é mang
thudc nano thuwdng cé nhiéu wu diém nhu kha
ndng van chuyén thudc dic hiéu, dé 6n dinh cao,
khd ndng thdm qua mang sinh hoc cao, sinh kha
dung duoc ting cuong, va tac dung kéo dai. Bang
cach thay d6i cac dic tinh sinh dwoc hoc cla cac
chat tiém nang dung 1am thuéc méi, viéc bao ché
cac dang thudc chira hé mang thudc nano cé thé la
mot giai phdp hira hen dé giir virng cac dic tinh cla
thudc. Céc dic tinh Iy héa cla cac tiéu phan nano
nhu kich thuwdc ti€u phan, dién thé bé mat va kha
nang than dau s& anh hudng dén dac tinh hap thu
qua mang sinh hoc cta ching. Cac tiéu phan nano
cé kich thwdc nho thudng cé khd ndng hap thu
théng qua cac nang cta biéu md cao hon so vdi cac
tiéu phan cd kich thudc |én. Céc tiéu phan nano cé
thé di vao té bao thong qua qué trinh ndi thyc bao
nhu nhap bao qua trung gian caveola va clathrin,
4m bao. Nguoc lai, cac tiéu phan I&n hon cé thé bi
opsonin hda nhanh (cac protein c6 khd nang bam
dinh vao vat ngoai lai hay t& bao gilip ching dé bj
nhan dién bdi qua trinh thyc bao) va loai khdi hé
tuan hoan thdng qua céc dai thuc bao cha hé luwdi
noi mo.

Trong viéc thiét k& cong thirc cla tiéu phan
nano, can thiét lam gidm thiéu kha ndng opsonin
hda va kéo dai thoi gian tuan hoan cla cac tiéu phan
nano. Biéu nay cé thé dat duwoc bang cach bao bé
mat cla tiéu phan nano bang cac polyme hodc chat
dién hoat than nudc va/hodc thiét ké cong thirc tiéu
phan nano vdi cac déng polyme phan hay sinh hoc
¢ thém cac phan than nudc nhu polyethylen glycol,
poloxame, poloxamin va polysorbat [2].

Céc tiéu phan nano c6 dién thé bé mit duong cé
thé twong tac vdi dién th€ 4m cla mucin do chia
cac hop phan acid sialic va dwong, din dén viéc ting
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cwdng qua trinh van chuyén qua mang t& bao va qua
trinh ndi bao nho cac té bao biéu ma.

Viéc “chirc nang hoa” bé mit tiéu phan nano vdi
cac chat tang cudng tinh thdm qua mang hodc cac
phirc hop cd kha ndng gan két v&i cac thu thé trén
mang t& bao cé thé thic day kha ndng van chuyén
qua mang té bao cla céc thudc dwoc bao gdi. Ngoai
kha nang van chuyén qua mang t& bao, cac thudc
kich thwdc nano duoc bao gdi hay lién két vdi céc
polyme bam dinh sinh hoc hodc cac chat tao phirc
chelat c6 thé gilp tang cuwdng kha nang van chuyén
lién bao cla cac thuSc théng qua viéc diéu chinh céc
khe h& hep gitta cac té bao. Viéc cai bién bé mat
(surface modification) cla céc ti€u phan nano vdi
cac protein dic hiéu, cac khang thé va cdc phan
tlr sinh hoc khéc cé thé dugc sir dung dé thiét ké
cac thudc cd tac dung chon loc trén cdc mod cu thé.
Ngoai ra, cling cd thé st dung céc thanh phan trong
cong thire cé kha ndng nhay cam vai cac tin hiéu vi
moi trwong bén trong (nhuw nhay cdm vai pH, nhay
cam vd&i enzym) hay cac tin hiéu ngoai canh (nhu
tlr trwong, anh sang). Cac gidi phap nay giup tang
cuwdng kha nang chan doén va tri liéu, dong thoi,
giam tac dung khéng mong mudn cla cac thudc diéu
tri cé clra s6 diéu tri hep [2].

Do vay, bai bdo nay nham gidi thiéu vé cong nghé
nano va &ng dung clia nd trong chan doan va diéu tri
bénh cho dén nay.

2. KET QUA VA THAO LUAN

2.1. Cdng nghé nano trong diéu tri bénh

K& tir khi liposome dwgc mé td lan dau tién
vao nhitng ndm 1960 va dwoc dé xuit lam hé van
chuyén thuéc trong diéu tri bénh, cdng nghé nano
d3 cé tadc déng dang k& dén sy phat trién cla cac
hé van chuyén thuéc (Hinh 1). Rat nhiéu cac vat liéu
va thiét bi nano hitu co, vd co khac nhau d3 duoc
st dung lam cac hé van chuyén dé phat trién cac
phuong thirc diéu tri hiéu qua. Cho dén nay, da cé
hon 24 san pham diéu tri dua trén céng nghé nano
duoc FDA chdp nhan dung trén 1am sang va nhiéu
san pham khac van dang trong qud trinh thir nghiém
|&m sang trong dé phan 1&n 13 cac sdn pham thudc
th& hé 1 - thé hé gdm cac hé van chuyén khong
hudng dich (nhu liposome va cdc nano polyme).
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Hinh 1. Su phét trién theo thoi gian cla qud trinh phat trién thuéc dua vao cong nghé nano [3]

Gan day, nhiéu nha nghién ciru d3 va dang tap
trung vao linh viee nano trong y - dugc va nhirng tién
bo cla nd trong chan doan va diéu tri nhiéu bénh
khac nhau nhu ung thu, COVID-19, bénh ly ndi tiét
nhu dai thdo dudng,... Trong pham vi bai téng quan
nay, chi tap trung chinh gi¢i thiéu d6i nét vé tinh
hinh rng dung céng nghé nano trong chan dodan va
diéu tri bénh ung thu va COVID-19 cho dén nay.

2.1.1. Piéu tri bénh ung thw

Cung v&i su phat trién cla cac nganh khoa hoc
khéc, trong vai thap ky qua, nganh Dugc trén thé
gidi d3 van dung nhitng thanh qua cda khoa hoc
nano ndi chung vao linh vic nghién cru phat trién
cac dang thudc mdi, tr d6 tao ra cudc cach mang
cho ra doi cac hé phan phdi thudc méi nham khac
phuc nhitng han ché& cla cic dugc chat va dang
thudc truyén théng trong diéu tri cac bénh hiém
nghéo nhu ung thw, HIV, bénh vé gen,... [4]. Ung
dung cong nghé nano dé diéu tri bénh ung thu 13
mot budc tién trong nganh duoc, do viéc tang sinh
kha dung va dua thudc téi dich.

Bé&nh ung thu vin 1d mot thach thic cla y hoc
hién nay. Bat chap nhitng nd lwc va nhiéu tién bo
trong sudt 30 ndm qua, viéc kiém sodat bénh ung thuw
van con nhitrng han ché. Cac héa chat méi thuong bi
han ché st dung do déc tinh cao hodc do hiéu qua
thap. Do vy, viéc tdng ndng do thudc tai té bao ung
thuw va diéu chinh qua trinh phan phéi thudc sé& tiép
tuc déng vai tro quan trong trong viéc tao ra nhitng
tadc nhan an toan va hiéu qua. Viéc phan phdi thuéc

c6 thé duoc didu chinh bang cach thay doi duong
sir dung hodc thay dé&i thiét ké cong thirc thudc [4].

Trong cong nghé dugc phadm, cdng nghé nano d3
duoc &ng dung dé lam tang kha nang hap thu cla
thudc qua dé lam ting hiéu qua diéu tri. Cac tiéu
phan nano cé thé gidi phdng thuéc tai dich tac dung
vai lidu lvgng va khoang thoi gian nhu du kién, dic
biét v&i cac té€ bao khéi u, k&t qua 13 I1am tang hiéu
qua diéu trj va gidm thiéu ddc tinh cho co thé nguodi
bénh [5, 6].

Viéc thiét k& hé mang thudc nano thudng duoc
dua trén cac dic diém sinh hoc cla khoi u. Ba dic
diém sinh hoc cla khéi u dugc sit dung lam can cw
cho viéc thiét k& tiéu phan nano chira cac thudc
chéng ung thu dinh huwédng dén céc khdi u dich, bao
gom [4, 7]:

- Cau truc bat thudng cua 1ép 16t ndi mac cla cac
mach mau di qua kh&i u dan dén hiéu &ng ting tinh
tham va lvu giltr (EPR — enhanced permeability and
retention).

- Vi mdi truding khac biét & khdi u nhu: pH ngoai
bao cuta khdi u thadp hon cho phép phan phéi thudc
tr cac tiéu phan nano tai pH thap hoic dinh huéng
cdc khéi u dich cla cac thudc c6 nhay cam véi acid;
than nhiét cao cuc bg,...

- Cac khang nguyén dac hiéu cta khéi u gitp dinh
huéng céc tiéu phan nano thudc dén cac t& bao khéi
u c6 boc 16 cac khang nguyén nay.

Ngoai ra, hé mang thuéc nano c6 vu diém hon
dang thudc ty do théng qua qua trinh (rc ché lai su
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dé khéng thudc cla céc té bao ung thu. Mac du cac
thudc cé kha ning rc ché bom nguwoc dé han ché
kha ndng dé khang thubc da dugc phat trién, tuy
nhién van con nhitng han ché nhat dinh. Do d6, cac
tiéu phan nano d3 duoc thiét k& nham st dung hiéu
(rng EPR d& thoat khoi thanh mach méau cla khéi u,
dé hudng dich cac thu thé trén bé méit cla céc té
bao khéi u va dé di vao t& bao khdi u théng qua qua
trinh ndi thyc bao trwdc khi gidi phong thuée bén
trong. Phuwong phap nay cho phép dua mét néng
dd thuéc cao trong ndi bao gilp vuot qua sy dé

Téc nhan chén doan

xvé didu tri

Piéu héa
mi&n dich

khéng thuéc théng qua qud trinh bom nguoc cla
cac P-glycoprotein cla té bao khdi u.

Vé co ché tic dung, cac tiéu phan nano gay ra
qud trinh ty chét t& bao (apoptosis) déi véi cac té bao
ung thu théng qua hang loat co ché, trong do, qua
trinh tu chét té€ bao trung gian qua cac goc tu do dugc
nghién ctru nhiéu nhat. Ngoai ra, quéa trinh diéu hoa
tang hay giam cac protein, ngin ngira cac yéu t& mién
dich, trc ché sy phién m3, tac dung gdy déc té bao tai vi
tri dich,... 1a cdc co ché khac gy ra qua trinh tu chét
té bao d6i vdi té bao ung thu (Hinh 2) [8].

- ‘NHZN’_‘,

S I T
P =gt

Giam protein i -

Téng protein

cua té bao

Hinh 2. Céc co ché tu chét cla té& bao ung thu do tac déng cua tiéu phan nano [8]

Sau day la mét s8 ché& phdm bao ché dudi dang nano trén thj trudng (Bang 1).
Bang 1. M6t s6 ché pham nano st dung trong diéu tri bénh ung thu

Dwoc chat/Ham lwgng/Dang

Ché pham Nha san xuat Chi dinh
nano
. “ . Abraxis BioScience, Ung thu tuyén tuy, ung thu vi
Abraxane ig;lltaxill\lgan alblumln/ LLC, TAp doan Celgene, di cin, ung thu phdi khéng t&
mg/Nano polyme My bao nhé [9]
Docetaxel/Nano polyme huéng . ~ Ung thu tién liét tuyén giai
BIND-014 dich khang nguyén mang BIND Therapeutics, My doan muén (pha ) [10]
DaunoXome Daunorubicin citrat/50 mg/ Gilead Science, M Ung thu m lién két & bénh
Liposome nhan AIDS [9]
Almac Pharma Ser- . R a2
DepoCyt Cytarabin/50 mg/ Liposome vices Ltd, Craigavon, Viém mang ndo ¢ bénh bach

Anh

cau [9]

I 12 JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836



Tap chi Y Duoc hoc - Trwdng Bai hoc Y Duoc Hué - S6 4, tép 12, thdng 8/2022

Doxorubicin HCI /20 mg/10 ml
hoac 50 mg/25 ml/Liposome
PEG hoa

Doxil/Caelyx

Alza/Janssen, Tap doan
Johnson Johnson, My

Ung thu tlr cung, ung thu v,
ung thu md lién két do AIDS,
dautdy [9]

Paclitaxel/30 - 100 mg/micell

Genexol-PM 1 me PEG-PLA

Samyang, Han Quéc

Ung thu vu, ung thu phéi, ung
thu t cung [11, 12]

Takeda ltalia o -
Mepact Mifamurtid/4 mg/Liposome Farmaceutici SpA, tJlr;ﬁ thu xuong khong di cdn
Cerano, Y
Doxorubicin HCI/50 mg/ Sopherion Lo
Myocet Liposome Therapeutics, M§ Ung thu vu di can [13]
. Irinotecan/43 mg/10 ml/ . - -
Onivyde Liposome PEG héa Merrimack, My Ung thu tuy di can [9]
Vvxeos Daunorubicin + Cytarabin/ Jazz Pharma, Cong hda Ung thu bach ciu dong tly cap
y 44 + 100 mg/Liposome Ireland tinh [14]

. Accord Healthcare C o w .
Zolsketil - . Ung thu vu va budng tring,
pegylated D9xorub|C|n HCl/Liposome PEG  Polska (Ba Lan) & ung thu mé lién két do AIDS,

. hoa Accord Healthcare B.V. R
liposomal (Ha Lan) da u tuy [15]

Hé& mang thuéc nano thuwdng cé nhiéu vu diém
nhu khd ndng van chuyén thuéc dac hiéu, dd 6n
dinh cao, kha ndng thdm qua mang sinh hoc cao,
sinh khad dung dugc tang cuwong, va tic dung kéo
dai, giam tic dung khéng mong muén cla thudc.
Bang cach thay d&i cac dic tinh sinh dwoc hoc cla
cdc chat tiém nang dung lam thudc mdi, viéc bao
ché& cac dang thudc chira hé mang thudc nano cé
thé 13 mdt gidi phap hira hen dé giitr vitng cac dic
tinh cGa thudc. Cac dic tinh ly hda cla cac tiéu phan
nano nhu kich thuéc tiéu phan, dién thé bé mat va
kha ndng than dau s& anh huwédng dén dic tinh hap
thu qua mang sinh hoc cla ching. Cac tiéu phan
nano c6 kich thwéc nhd thudng cé kha ndng hap thu
théng qua cac nang clia biéu mé cao hon so véi cac
tiéu phan cé kich thudc I&n. Cac tiéu phan nano cé
thé di vao té bao thdng qua qua trinh ndi thuc bao
nhu nhap bao qua trung gian caveola va clathrin,
am bao. Nguoc lai, cdc tiéu phan |&n hon cé thé bj
opsonin hda nhanh (13 cac protein cé kha ning bam
dinh vao vat ngoai lai hay t& bao gitp ching dé bj
nhan dién bdi qua trinh thyc bao) va loai khdi hé
tuan hoan théng qua cac dai thuc bao cla hé luwdi
ndi mo.

Trong viéc thiét k& cong thirc clia tiéu phan nano,
can thiét lam gidm thiéu kha nang opsonin hda va
kéo dai thoi gian tuan hoan clta cac tiéu phan nano.
Diéu nay cé thé dat duoc bang cach bao bé méit clia
tiéu phan nano bang cac polyme hoic chat dién hoat

than nuwdc va/hodc thiét k& cong thirc tiéu phan
nano vdi cac polyme ddng trung hop (copolyme)
phan hdy sinh hoc ¢é thém cac phan than nuéc nhuw
polyethylen glycol (PEG), poloxame, poloxamin va
polysorbat [2].

Vi du nhu trong cong thirc Zolsketil vira duoc
chap thuan vao thang 5/2022 & Chau Au (bang 1),
viéc s dung liposome duwgc PEG héa d3 [am cham
lai qué trinh dao thai cda thubc, cho phép thudc
c6 thé tudn hoan lau hon & trong mau. Liposome
Zolsketil chira doxorubicin cé kich thwdc trung binh
khodng 100 nm nén cé thé di qua duogc cac “I6
rd” & cdc mao mach bj bat thwdng quanh khéi u.
Do vay, doxorubicin dang liposome dugc PEG héda
c6 thé tich phan bé khu trd hon va téc d6 dao thai
chdm hon (phu thudc vao chat tao hé liposome)
so vai doxorubicin truyén thdng. & cing mdt murc
lieu, ndng d6 thudc trong huyét tuong va gid tri AUC
(dién tich dudi dudng cong) cta doxorubicin dang
liposome PEG hda cao hon dang ké so véi céc gid tri
nay cla cac dang bao ché chira doxorubicin truyén
théng [16].

2.1.2. biéu trj COVID-19

Sw bung phat cta dich bénh do virus corona nam
2019 d3 de doa an toan strc khde toan ciu vdi triéu
chirng nhiém trung duong hé hap cap tinh, ti 1é mac
va tlr vong cao.

Chién lugc st dung cdng nghé nano chéng lai
virus SARS-CoV-2 lién quan dé&n co ché cé thé anh
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hwédng dén qud trinh di vao té€ bao chi cla virus.
Cho dé&n nay, muc tiéu vu tién dé kiém soat nhanh
sy bung phat virus la tiém vaccin. Viéc dwa vaccin
bang hé nano cd thé ting cuwong hiéu qua va sy

tao mién dich cla vaccin bang cach bado vé khing
nguyén khdi phan hay, giai phéng kiém soét va kéo
dai cling nhu kiém soét qua trinh ndi bao va thuc
bao (Bang 2 va Hinh 3) [17].

Bang 2. Cac vaccin phong ngtra virus Covid 19 st dung céng nghé nano

Dang nano Thanh phan khang nguyén Vai tro va két qua

Nano lipid Vaccin mARN — Moderna (M) Chat mang mARN hiéu qua/an toan in vivo
Vaccin mARN - BioNTech/Pfizer (M) Chat mang mARN hiéu qua/an toan in vivo
Vaccin mARN (pha I/Il) - Arctutus Chat mang mARN hiéu qua/an toan in vivo
Therapeutics Ltd
Vaccin mARN (pha Ill) - CureVac AG Chat mang mARN hiéu qud/an toan in vivo
(Burc)

Nano lipid Vaccin mARN (pha I) Pai hoc Chat mang mARN hiéu qua/an toan in vivo

thé& hé méi Chunglalongkorn (Thai Lan)

Tiéu phan nano  Vaccin tiéu don vi (k&t hop hé tang
giéng virus cuong Matrix-M) - Novavax (M§)

On dinh nhiét, ai lyc cao véi thu thé ACE2,
trung hoa dang ké virus

(Ngudn: [17 - 19])

B S
|
mRNA

Platform: LNP-encapsulated mRNA

—FEd encoding S perotein.

Nano lipid
Hang Moderna/ BioNTech/Pfizer (M¥)

S protein

- Nhé&n nano

Hé tang cuwdng

mién dich

3,

\-'?O:!/ Maitrix-& adjuvant

Matrix-M

Tiéu phan nano giéng virus

Hé&ng Novavax (M§)

Hinh 3. Minh hoa cau tric cta cac vaccin phong ngtra virus COVID-19 st dung cdng nghé nano
(Nguén: [17 - 19])

2.2. Cong nghé nano trong chan doan bénh

Céng nghé nano con dugc st dung trong thiét
k& cic cam bién sinh hoc dé cé thé phat hién
nhanh va cung mét lic nhiéu chat chi diém sinh
hoc (biomarker) cta céc bénh ly véi dd nhay cao va
lwong mau nho. Sy ra doi ctla cdm bién sinh hoc,
6ng nano carbon, thiét bi nano bang polyme, va cac
chip sinh hoc véi do tin cay va do nhay cao giup phat
hién sém cac bénh ly nguy hiém dén tinh mang nhu
ung thu, tim mach,... ngoai ra, hé théng lab-on-chip
chira cac vat liéu cAm bién mdi hodc cac cdm bién
dwa trén chip sinh hoc ciling da va dang duoc phat
trién nhdm dem dén hiéu qua t6t hon trong chan
doan va diéu tri bénh tat.

Pong thoi, cdng nghé nano con cé vai tro trong

I 14 JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836

chan doan hinh dnh vdi viéc cung cap mot giai phap
nhanh, it xam 1an, chinh xac hon dé chan doan bénh
& cac giai doan sdm cling nhw gidm sat tién trinh cda
bénh. Cac tiéu phan nano cé thé dugc két hop hoic
danh dau bang cac phan tlr nhd, hodc céc ion phiec,
kim loai hodc cac nano tinh thé dé cé thé dugc phat
hién bang cédc thiét bj chdn doan hinh anh nhu may
chup céng hudng tir (MRI - magnetic resonance
imaging), chup X-quang (X-ray imaging) va chup vi
tinh ct 16p (CT - computed tomography imaging),
chup xa hinh cit 16p positron (PET - positron
emission tomography imaging), chup cat I&p vi tinh
phat xa don photon (SPECT - single photon emission
computed tomography imaging), hodc cac ky thuat
k&t hgp PET/CT, SPECT/CT (Bang 3). Vi du: céc tiéu
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phan nano vang, chdm luvgng tl (quantum dot), tiéu
phan nano oxid sat tir, phitc hop cha gadolinium.
Trong d6, céc tinh chat nhu kich thudc, ddc tinh bé
mat 13 céc tiéu chi chinh anh huwdng dén kha nang
phan bé, thai trir, hodc nhan dién bai dai thuc bao

cla cac tiéu phan nano. Ngoai ra, cdng nghé nano
con dugc ng dung dé bao ché tiéu phan nano chira
ddng thoi tadc nhan cd tac dung diéu trj va tdc nhan
c6 tac dung chan doan (theranostic nanoparticles).

Bang 3. C4c tiéu phan nano st dung trong chan doédn bénh

Dang nano Tac nhan Thiét bi Hang san xuat
Hé keo sulfur 9%mTc SPECT Technecoll (M)
Hé keo albumin 99mTe SPECT Nanocoll (Chau Au)
Hé keo SnF, 9mTe SPECT Hepatate (Phap)
Hé keo Re,S, 9mTe SPECT Nanocis (Chau Au)
Oxid st bao b&i dextran Fe,O, MRI Feridex (MY),
Endorem (Anh)
Oxid s&t bao b&i carboxydextran v-Fe,0, MRI Resovist (My, Chau Au),
Cliavist (Phap)
Oxid s3t bao bdi polyglucose y-Fe,0, MRI Faraheme (M¥)

sorbitol carboxymethylether

(Ngudn: [20])

Trong chan dodn méc bénh, tiéu phan nano
vang, nano silica cling d3 dugc nghién ctu dé rng
dung trong chan doan cic chat chi diu sinh hoc
(biomarker) trong cac bénh ly do COVID-19, ung thw
[17, 20].

Ngoai ra, hién nay, cac céng cu chin doan d3
duogc sir dung dé tam sodt, phat hién bénh ciing
nhu dé dinh huwdng cho cac quy trinh mé hd hoic
xam I14n t6i thiu nhat. Trong twong lai, vdi viéc phat
trién cla cdng nghé nano, céc thiét bi/dau do trong
chan doan hinh anh s& phét trién dé gilp viéc chuén
doan duoc thuan loi hon ciing nhu hd tro cac bac
sT, phau thuat vién thém nhiéu di liéu vé ciu truc,
chirc ndng, dir liéu & mirc d6 phan tlir dé co chién
Iwgec tri liéu phi hop vai tirng cé thé [21].

Mdc du da c6 nhirng thanh cong trong viéc trng
dung céng nghé nano trong chan doan va diéu tri
bénh, cho dé&n nay, van con mot s& rat han ché céc
céng thirc nano d3 budc vao giai doan thir nghiém
Iam sang. Diéu nay cé thé 1a do cac cong thirc nano
phai d&i mat vdi cac van dé vé do 6n dinh, khé mé
rong quy mo va chi phi phat trién cla ching cao hon
nhiéu so v&i cdc phuwong phap diéu tri truyén théng,
do d6 lam cho ching kém hap dan hon d6i véi cac
nganh céng nghiép dwoc pham. Hon nita, viéc thiéu
céc quy trinh chuin héa dé danh gia tién 1am sang
cla cdc cong thirc lién quan dén mo hinh déng vat,
cac chung loai, d6i chirng dwong, thoi gian diéu tri
va theo ddi, can tré viéc tao ra két qua dong nhat,
manh va cé thé so sdnh duoc. Diéu nay, két hop vdi

céc van dé dao dirc va quy dinh lién quan dén céng
nghé nano, cling nhu mé&i quan hé déi tac han ché
trong nganh hoc thuat va co s& thi&r nghiém khong
day du, d3 can tré viéc dua vao 1am sang cla cac
cong thirc tiém nang.

Theo d6, can tiép tuc viéc thiét k& hop ly cac
c6ng thirc nano an toan, 8n dinh va hiéu qua dé van
chuyén thudc/vaccin, cé tinh dén yéu cau vé mét
quy trinh sdn xuat don gian, t6t va tiét kiém chi phi,
c6 thé dé dang ma rong quy mo. Thiét ké va phat
trién cong thirc nano nén tan dung tién bo trong tin
sinh hoc va sang loc théng lwgng cao lién quan dén
sy hiéu biét t8t hon vé cdc chirc ndng cla protein va
Iwa chon cac biéu md wu thé, lwa chon cac ta dwoc
trong cdng thirc thich hgp. Hon nita, nhitng tién
bd trong phan tich dit liéu I&n nén dugc khai thac
dé trich xuat théng tin tir cac dir liéu thlr nghiém
san cé. V& mat nay, viéc phat trién cong thirc nano
can dya trén sy hop tac cla cac nha khoa hoc duoc
pham, nha héa hoc, kj sw, nha sinh hoc, nha tiém
chung, tin sinh hoc, v.v.

3. KET LUAN

C4c chién lvgc phat trién vaccin va hé tri liéu dua
trén cac chat mang nano d3 duoc phat trién trong
thap ky qua dé chan dodn, diéu tri va phong ngira
bénh. Cac xét nghiém sinh hoc méi dya trén cong
nghé nano da ra doi gilp tang do nhay, do dac hiéu
va kha nang tai I3p. Ngoai ra, cic chadt mang nano
khac nhau d3 cho thay két qud day h&a hen trén
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mo hinh in vivo, ca trong céc phac do diéu tri va du
phong. Hy vong trong twong lai, cung vdi sy phat
trién cha nganh cong nghé nano ndi chung thi tng

dung clia né trong linh virc Y-Duwge nham chan doan
va diéu tri bénh s& tao ra thém nhiéu ché& pham hiru
ich trén thi trwong.

TAI LIEU THAM KHAO

1. Cornier J, Owen A, Kwade A, Van de Voorde M.
Pharmaceutical Nanotechnology, 2 Volumes: Innovation
and Production: Wiley; 2017.

2. Onoue S, Yamada S, Chan HK. Nanodrugs:
pharmacokinetics and safety. International journal of
nanomedicine. 2014;9:1025-37.

3. Shi J, Votruba AR, Farokhzad OC, Langer
R. Nanotechnology in drug delivery and tissue
engineering: from discovery to applications. Nano letters.
2010;10(9):3223-30.

4. Mattheolabakis G, Rigas B, Constantinides PP.
Nanodelivery strategies in cancer chemotherapy:
biological rationale and pharmaceutical perspectives.
Nanomedicine (Lond). 2012;7(10):1577-90.

5. Duran N, Marcato P, Teixeira Z, Duran M, Costa
F, Brocchi M. State of the Art of Nanobiotechnology
Applications in Neglected Diseases. Curr Nanosci.
2009;5(4):396-408.

6. Grabnar PA, Kristl J. The manufacturing techniques
of drug-loaded polymeric nanoparticles from preformed
polymers. J Microencapsul. 2011;28(4):323-35.

7. Prabhu RH, Patravale VB, Joshi MD. Polymeric
nanoparticles for targeted treatment in oncology:
current insights. International journal of nanomedicine.
2015;10:1001-18.

8. Mundekkad D, Cho WC. Nanoparticles in Clinical
Translation for Cancer Therapy. International journal of
molecular sciences. 2022;23(3).

9. Bobo D, Robinson KJ, Islam J, Thurecht KJ, Corrie
SR. Nanoparticle-Based Medicines: A Review of FDA-
Approved Materials and Clinical Trials to Date. Pharm Res.
2016;33(10):2373-87.

10. Autio KA, Dreicer R, Anderson J, Garcia JA, Alva A,
Hart LL, et al. Safety and Efficacy of BIND-014, a Docetaxel
Nanoparticle Targeting Prostate-Specific Membrane Antigen
for Patients With Metastatic Castration-Resistant Prostate
Cancer: A Phase 2 Clinical Trial. JAMA oncology. 2018.

11. Alexis F, Pridgen E, Molnar LK, Farokhzad OC.
Factors affecting the clearance and biodistribution of
polymeric nanoparticles. Mol Pharm. 2008;5(4):505-15.

12. Chen H, Khemtong C, Yang X, Chang X, Gao J.

I 16 JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836

Nanonization strategies for poorly water-soluble drugs.
Drug discovery today. 2011;16(7-8):354-60.

13. Hafner A, LovricJ, Lakos GP, Pepic I. Nanotherapeutics
in the EU: an overview on current state and future directions.
Int J Nanomedicine. 2014;9:1005-23.

14. Centerwatch. FDA Approved Drugs for Oncology
2018 [cited 2018 July]. Available from: https://www.
centerwatch.com/drug-information/fda-approved-drugs/
therapeutic-area/12/oncology.

15. Talens-Visconti R, Diez-Sales O, de Julian-Ortiz JV,
Nacher A. Nanoliposomes in Cancer Therapy: Marketed
Products and Current Clinical Trials. International journal
of molecular sciences. 2022;23(8).

16. European Medicines Agency. Zolsketil pegylated
liposomal,INN doxorubicin hydrochloride 2022 [7/2022].
Available from: https://www.ema.europa.eu/en/
documents/product-information/zolsketil-pegylated-
liposomal-epar-product-information_en.pdf.

17. Hashemi B, Akram FA, Amirazad H, Dadashpour M,
Sheervalilou M, Nasrabadi D, et al. Emerging importance
of nanotechnology-based approaches to control the
COVID-19 pandemic; focus on nanomedicine iterance in
diagnosis and treatment of COVID-19 patients. Journal of
drug delivery science and technology. 2022;67:102967.

18. Nanovax. Our recombinant, protein-based
nanoparticle vaccine technology 2022 [25/06/2022].
Available  from:  https://www.novavax.com/science-
technology/recombinant-protein-based-nanoparticle-
vaccine-technology.

19. Heinz FX, Stiasny K. Distinguishing features of
current COVID-19 vaccines: knowns and unknowns of
antigen presentation and modes of action. NPJ vaccines.
2021;6(1):104.

20. Thakor AS, Jokerst JV, Ghanouni P, Campbell JL,
Mittra E, Gambhir SS. Clinically Approved Nanoparticle

Imaging Agents. Journal of nuclear medicine
official publication, Society of Nuclear Medicine.
2016;57(12):1833-7.

21. Institute NC. Cancer nanotechnology 2022

[25/06/2022]. Available from: https://www.cancer.gov/
nano/cancer-nanotechnology/detection-diagnosis.



