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Tom tat

Chitosan 1a mot polymer ty nhién c6 ngudn gbc tir chitin trong vo cac loai giap xac nhu tdm, cua va tdm him. Chitosan
mang dién tich duong va c¢6 cac dic tinh y sinh quan trong gém tinh twong thich sinh hoc, kha ning phan hiy sinh hoc,
tinh wa nude va doc tinh thﬁp. O dang nano, chitosan tao ra cac hat nano (CNPs) c6 kich thuéc nhé va ty 1¢ dién tich bé
mit trén thé tich 16n, dan dén cac dic tinh Iy—hoéa hoc uu viét so voi hop chét dang khéi. Chitosan cling da dugc Co quan
Quan 1y Thyc pham va Duoc pham Hoa Ky (FDA) cong nhan 1a an toan khi sir dung (Generally Recognized as Safe,
GRAS). Nho d6, CNPs dé dugc tmg dyung rong rdi trong y sinh, dac biét 1a lam chét twong phan trong chén doan hinh anh
va 1am hé dan truyén thudc, gen vao khdi u. Do ¢ nguon gbe tir biopolymer tu nhién, CNPs dé dang tuong tac voi thudc,
RNA, DNA va cac phan tir sinh hoc khac. Bai téng quan trinh bay mét s§ ddc diém céu trac, phuong phép téng hop va
c4c ung dung ciia CNPs trong dan truyén thude va diéu trj ung thu.

Tir khoa: chitosan, nanochitosan, vat li€u sinh hoc, hoat tinh sinh hoc

Abstract

Chitosan is a natural polymer derived from chitin found in the shells of crustaceans such as shrimp, crabs, and lobsters.
Chitosan carries a positive charge and exhibits important biomedical properties, including biocompatibility,
biodegradability, hydrophilicity, and low toxicity. In its nanoform, chitosan forms chitosan nanoparticles (CNPs) with
small sizes and a high surface-to-volume ratio, resulting in physicochemical properties that are superior to those of the
bulk material. Chitosan has also been recognized as safe (Generally Recognized as Safe, GRAS) by the United States
Food and Drug Administration (FDA). Consequently, CNPs are widely applied in biomedical fields, particularly as
contrast agents for medical imaging and as carriers for drug and gene delivery into tumors. Owing to their natural
biopolymer origin, CNPs can be readily functionalized with drugs, RNA, DNA, and other bioactive molecules. This
review presents the structural characteristics, synthesis methods, and biomedical applications of CNPs, with a focus on
drug delivery, and cancer therapy.
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1. Giéi thi¢u

Nhitng tién bo gan day trong linh vuc chan
doan hinh anh y hoc, hé dan truyén thudc va cac
liéu phap diéu tri tién tién gin lién voi su phat
trién manh m& cua vat liéu nano va y hoc nano.
Hat nano (nanoparticles, NPs) 1a cac hat c6 kich
thudc ¢ thang nano (~10° m), s¢ hitu nhiéu dic
tinh co hoc, vat ly, quang hoc va héa hoc khéc
biét so véi vat liéu ban dau [1,2]. Nho kha ning
diéu chinh chinh xac kich thudc va tinh chét, vat
liéu nano d duoc img dung rong rai trong nhiéu
linh vuc nhu y hoc, my phém, ndng nghiép, loc
khong khi va xtr ly moi truong. Dac biét, viée su
dung hat nano trong y hoc da hinh thanh nén linh
vuc y hoc nano, trong do cac hat nano dong vai
trd quan trong nhu chat twong phan trong chan
doan hinh anh va hé van chuyén thudc, gen in
vivo [3.,4].

Céc hat nano (NPs) ¢6 nhiéu wu diém nhu kich
thudc tiéu phan nho, dién tich bé mat 16n va kha
ning bién d6i bé mit tiém niang. Kich thudc tiéu
phan nho dugc biét 1 1am ting tdc do hoa tan ctia
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thude [5]. Tuy nhién, dé img dung trong diéu tri
bénh, vat liéu nano can dap ung nhiéu tiéu chi nhu
tinh twong thich sinh hoc, kha nang phan huy sinh
hoc, kich thude phu hop va kha nang lién hgp véi
cac phén tir thudc. Trong sb cac vat liéu sinh hoc
hién nay, chitosan n6i bat nhd dap tng day du cac
yéu cau nay, dong thoi c6 chi phi thdp va ngudn
gbc tu nhién, khién no tro thanh déi twong nghién
ctru hap din cho cac hé dan truyén thude [6, 7].
Tir goc d6 mai trudng, viée san xudt chitosan tir
phé thai vo gidp xac khong chi tao ra vét lidu gia
tri cao ma con gop phan giam 6 nhiém, bién chét
thai cong nghiép hai san thanh ngudn tai nguyén
bén ving [2].

Chitosan chi tan trong acid nhung
nanochitosan hay oligochitosan tan trong nudc,
nén nanochitosan c6 tiém ning tng dung rong
hon trong nhiéu linh vuc khi so sanh véi
chitosan. Do vay, viéc tao ra nanochitosan dé

tang tinh Umg dung va tang gia tri sir dung cua
chitosan 1 rat can thiét [2].

Hinh 1. Cong thirc c4u tao cua oligochitosan/nanochitosan

2. Pac diém cau tric va ly—héa cia chitosan

Chitosan 1a mot polysaccharide tu nhién co
ngudn gde tir chitin, duoc phat hién va nghién ctru
tir thé ky XIX. Chitin 14 polysaccharide pho bién
thr hai trong ty nhién, hi¢n dién rong rai trong vo
cac loai giap xéc, 16p biéu bi con trung, thanh té
bao ndm, nAm men va tao luc. Chitosan 1a dan
xuét thu duoc tir qua trinh khir acetyl cta chitin
va c6 mirc dd phan bd tu nhién thap hon, chi yéu
dugc tim thdy trong mét s6 loai nim [8, 9] (Hinh
2). V& ciu trac, chitin bao gébm cac don vi

B-(1-4)-2-acetamido-2-deoxy-D-glucopyranose
va ton tai & ba dang tinh thé a, B va y, khac nhau
vé cach sap xép chudi polymer. Chitosan chira >
60% cac don vi glucosamine, mang cac nhom
amine tu do, tao diéu kién cho kha nang hoa tan
trong moi truong axit. PJ khur acetyl (degree of
deacetylation — DD) 14 thong s6 then chét, phan
anh ty 1& don vi glucosamine trong chudi
polymer va quyét dinh truc tiép dén do tan, ciu
tric tinh thé va kha ning tuong tac cta chitosan
[10, 11, 12].
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Hinh 2. Cong thirc cdu tao cuia chitin (A) va chitosan (B)

Phan tir lugng ciia chitosan 1a mot thong sd
céu triic quan trong, quyét dinh tinh chit cta
chitosan nhu kha nang két dinh, tao mang, tao
gel, kha ning hap phu chat mau va dic biét 1a
kha nang Grc ché vi sinh vat. Trong lugng phan
tir clia chitosan thudng nam trong khoang tir
10.000 +1.200.000 dalton. Hau hét c4c chitosan
thuong mai c6 trong lugng phan tir dao dong tur
50-2000 kDa, vé1 do deacetyl hoa trung binh la
50-100% (thuong 1a 80-90%). Dya trén trong
lugng phan tir, chitosan c6 thé dugc chia thanh
nhoém trong lugng phan tir thap (<100 kDa),
trong lugng phén tir trung binh (100-1000 kDa)
va trong lugng phan tir cao (> 1000 kDa) [2]. Bd
tan cua chitosan phu thue vao nhiéu yéu t6 nhu
DD, pH, nhiét d9, d¢ két tinh va loai dung moi.
Chitosan tan trong moéi truong nudc khi céac
nhom —NH: dugc proton hoa du muac (khoang
50%), thuong & pH < 6,5. Ngoai ra, khéi luong
phan ti, do nhét, ham lugng tro, do am va kim
loai ning ciing anh huéng manh dén tinh chat va
hiéu qua tng dung cua chitosan trong sinh hoc,
y hoc nano va dugc hoc [13, 14, 16].

3. Pac diém hoéa hoc cia chitosan

Chitosan 1a mdt polymer giau hoat tinh hoa
hoc nh¢ s& hitu ba nhéom chirc chinh: nhom
amino (—-NH>) tai vi tri C2 va hai nhom hydroxyl
tai C3-OH va C6-OH. Trong do6, nhém
hydroxyl tai C6 c6 hoat tinh hoéa hoc cao hon so
v6i C3. Ngoai ra, lién két glycosidic trong mach
polymer ciing ¢6 thé tham gia cic phan tmg bién
d6i hoa hoc cho phép mé rong kha ning thiét ké
vat liéu [15, 16]. Tuy vao vi tri mang nhom chire
phan tmg héa hoc, chitosan c6 thé duoc tao
thanh cc din xuét bién tinh N (tai nhém amino)
hodc bién tinh O (tai nhom hydroxyl). Nho do,
chitosan tré thanh mét co chét linh hoat dé thiét
ké céc vat lidu c¢ tinh chat diéu chinh theo muc
tiéu ung dung. Nhiéu dan xuat chitosan di dugc
phat trién véi cac ddc tinh vuot troi [17, 18]. Vi
du, chitosan gin nhom cinnamyl tré nén ky nuéc
hon va thé hién hoat tinh khang khuan manh d6i
v6i ca vi khuan Gram duong va Gram am. Cac
glycopolymer chitosan bién tinh amoni bac bbn
c6 kha niang tan tot trong nudc, tuong tic hiéu
qua voi lectin va thé hién hoat tinh khéng khuén
dang ké. Ngoai ra, chitosan O-acyl hoa cho phép
diéu chinh tinh wa nudc—ky nuéc théng qua do
dai mach acyl. Cac dan xuat chitosan con dugc
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ung dung trong xu ly moéi truong (keo tu vi
khuan lam, hip phu kim loai ning), y sinh
(hydrogel cho ghép tang, phuc hdi md) va y hoc
hat nhan, khi chitosan duoc lién két v6i cac déng
vi phong xa cho liéu phép xa tr1 dinh huéng [18,
19, 20]. Cac dac diém vat Iy va hoa hoc cua
chitosan dugc tom tit trong Bang 1.

V& mat thuc nghiém, nanochitosan hau hét
dugc hinh thanh tir qua trinh phan cit mach

chitosan thanh cac phan tr ¢6 mach ngin hon,
khdi lwong thap va kich thudc nhé (6 mirc don
vi nanomet). D6 1a cic phan tor oligochitosan
hoic oligosaccharide c¢6 chira tir hai dén vai chuc
gbc monosaccharide va thuong két tinh duoc
[21]. Tuy nhién, trong mdt sd truong hop, ngudi
ta da tong hop thanh cong nanochitosan tryc tiép
tir chitosan ma khong qua phan tng phan cit tao
oligochitosan [22, 4].

Bang 1. Toém tat tinh chét vat 1y va hoa hoc cua chitosan [17].

Tinh chit vt ly

Tinh chét héa hoc

Chét rin v6 dinh hinh

C6 tinh dan ion
Tdn tai & dang hat, manh (flakes) hoac bot

C6 lién két hydro gitta cac phan tir

Khdi lwong phén tir cao, mau tring dén vang nhat

Tinh trong sudt quang hoc tdt (optical clarity)

Tan dugc trong dung dich axit loang

La base yéu

C6 tinh tao mang, dung lam phu gia trong cong
nghiép giay

Bam dinh tdt 1én cic bé mit mang dién tich 4m
Mang dién tich duong, 1a polyamine tu nhién
Do khir acetyl trong khoang 70-95%

D@ bién ddi héa hoc

Tao gel v6i cac polyelectrolyte va polyanion
Mat do dién tich cao ¢ pH < 6,5

C6 nhiéu nhém chire tham gia phan g (amino
va hydroxyl)

Co6 cau trac D-glucosamine ciing

4. Mot sé6 phwong phap téng hop hat
nanochitosan

4.1. Phwong phap gel hoa ion

Gel hoa ion 1a mdt trong nhitng phuong phap
phd bién dé tong hop hat nanochitosan (CNPs)
nhd quy trinh don gian, diéu kién nhe nhang va
khong stir dung dung méi hiru co [2, 4, 15]. Trong
phuong phép nay, chitosan mang dién tich
duong dugc hoa tan trong dung dich axit acetic
va phan Ung va&i polyanion tripolyphosphate
(TPP), tao lién két chéo ion thong qua twong tac

tinh dién. Qua trinh hinh thanh CNPs dugc nhan
biét qua sy chuyén pha cta dung dich tir trong
sudt sang trang sira [2]. Kich thudc va tinh chat
hat phu thudc vao ty 18 chitosan/TPP, khéi lugng
phan tir va d§ khtr acetyl cua chitosan (Hinh 3).
Cac CNPs tao ra c6 d6 6n dinh cao, kha nang tai
thudc tot va phit hop cho tng dung in vitro va in
vivo. Phuong phap nay da duogc img dung rong
rai trong dan truyén thude va gene, dac biét qua
duong miii, than kinh trung wong va cac lidu
phap khang khuén [14, 15].
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Hinh 3. So d6 minh hoa phuong phap gel hoa ion (ionic gelation) trong tdng hop hat nano polymer
(vi du: nanochitosan). Chitosan mang dién tich duong dugc tron véi hop chét ¢o lién két chéo mang dién tich trai dau
(nhu tripolyphosphate — TPP) va hinh thanh mang gel ion do c6 tuwong tac tinh dién, tir d6 tao ra cac hat nano
polymer/lién két chéo c6 cau triic 6n dinh [14].

4.2. Phwong phap vi nhii twong

Phuong phap vi nhii trong str dung hé micelle
dao dé kiém soat qua trinh hinh thanh hat
nanochitosan trong moi truong dung moi hiru co.
Hé micelle déo (reverse micelle) 14 cu trac ty lap
rép cla chat hoat dong bé mit trong dung moi
khong phan cuc, trong d6 dau ua nude quay vao
trong con dudi ky nudc quay ra ngoai [23]. Cu
thé, micelle dao dugce tao ra nhd chit hoat dong
bé mit trong dung méi hitu co, sau d6 tron voi
dung dich chitosan c¢6 pH axit. Cac hat nano dugc
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hinh thanh thong qua phan ung lién két chéo,
thuong st dung glutaraldehyde lam tdc nhan.
Phuong phap micelle dao ndi bat nhd kha ning
tao hat c6 kich thudc déng déu. Kich thudc CNPs
dao dong tir 30110 nm, phu thudc vao mirc do
lién két chéo (Hinh 4) [24]. Phuong phép vi nhil
twong da dugc Ung dung dé van tai protein,
oligonucleotide, plasmid DNA va tao c4c hé nano
chirc ndng nhu CNPs tur tinh. Tuy nhién, viéc stir
dung dung moi hitu co va chat lién két chéo c6
thé han ché timg dung y sinh tryc tiép [23, 25, 26].
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Hinh 4. So d6 minh hoa quy trinh diéu ché hat nanochitosan (CSNPs) bang phwong phéap nhii twong — lién két chéo
[15]. Chitosan dugc phan tan trong hé nhii trong ¢ chira chat hoat dong bé mat, sau d6 duogc lién két chéo bang
glutaraldehyde duéi diéu kién khudy qua dém dé tao c4u trac hat 6n dinh. Qua trinh bay hoi dung méi dan dén hinh
thanh cac hat nano, tiép theo 1a phéan tan lai trong dung dich dém va bod sung CaCl: nhim loai bé chat hoat dong bé mat
du thira. Cac hat nanochitosan duoc thu hdi bang ly tim, lam sach va say thang hoa dé thu san pham cudi cung.
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4.3. Phwong phdp khuéch tin dung méi trong
nhii twong

Phuong phap khuéch tan dung méi trong nhil
twong dua trén sy hinh thanh nhii tuong gifta pha
hiru co va dung dich chitosan chira chét 6n dinh,
sau d6 tao hat nano thong qua qua trinh khuéch
tan dung moi hiru co vao pha nudc [15]. Khi nhii
tuong duoc pha lodng bang lugng 16n nudc,
polymer két tia va hinh thanh cac hat nano 6n
dinh. Phuong phap niy cho phép kiém soat

L3

Drug+ lecithin+ methylene QI
chloride+ acetone
High presuure
homogenisation
Chitesan (CS)

O emulsion
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twong dbi tot kich thudc hat va thuong duoc két
hop v61 cac polymer sinh hoc khac nhu
poly(DL-lactide-co-glycolide) (PLGA). Tuy
nhién, qué trinh yéu cau lyc cit cao trong giai
doan dong nhat hoa va s dung dung méi hiru
co, c6 thé anh huong dén d6 bén cta cac phan tir
sinh hoc nhay cdm. Do d6, phuong phap nay phu
hop hon cho cic hé mang thudc on dinh va it
nhay cam voi diéu kién co hoc (Hinh 5) [2, 27,
28, 29].

Methylene chioride
evaporation

—>

CS nanoparticles

Hinh 5. So d6 minh hoa quy trinh tdng hop hat nanochitosan bang phuong phap nhii twong khuéch tan dung moi
(emulsion solvent diffusion) [15]. Pha hitu co chira thudc, lecithin va methylene chloride trong acetone dugc thém vao
dung dich chitosan, sau d6 dugc dong nhéat hoa & ap sudt cao dé tao nhii tuong dau trong nudc (oil in water, O/W). Qua
trinh khuéch tan va bay hoi methylene chloride dan dén su két tua chitosan va hinh thanh cac hat nanochitosan én dinh.

5. Mt s6 irng dung ciia nanochitosan trong y
dugc hoc

5.1. Din truyén thuéc

Céc hat nanochitosan da dugc sir dung rong
rdi trong céc hé dan truyén thude (drug carriers)
nhd cac dic tinh n6i bat, kha nang chtrc ning hoa
bé mit d& dang va tinh linh hoat cao [2, 30, 31].
Ngodi ra, do ban chat mang dién tich dwong va
kha ndng bam dinh niém mac, cac hat nano nay
c6 thé kiém soat qua trinh giai phong thudc,
khién chiing tr¢ thanh cac hé mang 1y tuéng cho
mg dung dan truyén thudc. CNPs gitip ting do
on dinh va sinh kha dung cua thudc, ning cao
hiéu qua diéu trj véi tac dung phu tbi thiéu, giam
lidu str dung va cai thién sy tuan thu diéu tri cia

bénh nhan. Bén canh do, nho tinh dap ung kich
thich (stimuli-responsive), CNPs con dugc su
dung nhu cac hé mang “théng minh” trong diéu
tri nhiéu loai bénh khac nhau [17, 38, 32, 33, 34].
5.1.1. Dan truyén thudc qua mdt

Nho dic tinh bam dinh, CNPs rat phit hop cho
dan truyén thudc kiém sodt qua cac mang niém
mac (mucosal membranes) [2]. Khi tiép xtc véi
dich nudc c¢6 pH gan trung tinh, CNPs tao 16p
gel bé mat, giup kéo dai thoi gian luu trén bé mat
niém mac va ting hiéu qua dua thuéc vao mo
mat [32]. Mahmoud va cong sy da sir dung CNPs
lin  két chéo biang  sulfobutylether-p-
cyclodextrin (SBE-B-CD) dé van chuyén (tai)
econazole nitrate (ECO) va danh gid hi¢u qua
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khang ndm trén tho bach tang (albino rabbit).
Két qua cho thdy CNPs c6 dang gan cau, kich
thudc trung binh 90-673 nm, gié tri thé Zeta 22—
33 mV va hi¢u suat tai thuc 13-45%. Thir
nghiém in vivo da chung minh phic hop CNPs-
ECO c6 hiéu qua khang ndm mat cao hon dung
dich ECO [32,33]. Santhi va cOng sy da téng hop
CNPs mang fluconazole bang phuong phép nhii
tuong hoa, vai kich thude trung binh 152,85 +
13,7 nm. So v&i thuéc nhé mét fluconazole,
CNPs thé hién kha nang tai thudc tot, hoat tinh
khang nim cao va giai phong thude kéo dai, cho
thy tiém nang trong diéu tri nAm mit [35].
5.1.2. Dan truyén thudc dwong uong

Dan truyén thudc duong ubng dugc ua
chudng nho tinh thuan ti€n, chi phi thép va kha
nang tuan thu diéu tri cao [2, 6]. Tuy nhién,
phuong phap nay gip nhiéu thach thirc nhu do
tan kém cua thudc trong méi truong da day co
pH thap, sy phan hiy boi enzyme tiéu hoa va
tinh thAm mang han ché. Y hoc nano mang lai co
héi khic phuc cac han ché nay. Céc dic tinh cta
CNPs nhu bam dinh niém mac, twong thich sinh
hoc, ty 1& dién tich bé mat/thé tich 16n va kha
nang lién hop thudc linh hoat khién chung try
thanh tmg vién 1y tuong cho dan truyén thudc
duong udng [21, 34].

Pan va cong su da su dung CNPs (kich thudce
250-400 nm, mang dién tich duong) két hop véi
insulin va thir nghiém trén chudt tiéu duong theo
duong udng. Cac tac gia da ghi nhan sy tang hip
thu insulin ¢ rudt va duy tri mic glucose mau
binh thuong trong thoi gian dai [36]. El-
Shabouri dd st dung CNPs lam chat mang
cyclosporine A, sau d6 tién hanh thir nghiém trén
cho theo dudng udng va ghi nhén sinh kha dung
tang 73% so véi dang vi nhii tuong thuong mai
Neoral®. Tac gia cho rang CNPs mang dién tich
duong twong tac manh hon vdi biéu mé rudt
mang dién tich 4m, tir ¢6 lam ting tinh tham va
sinh kha dung cua thudc [28].

5.2. Liéu phdp diéu tri ung thw

Cho téi nay, hoa trj liéu van 1a phuong phap
chi dao trong diéu tri ung thu, nhung do doc tinh
khong chon loc cua thudc di gy ra nhiéu tac
dung phu nghiém trong. Céc cu tric nano phat
trién tir chitosan (hat nano, nanocomposite, v.v)
dugc xem 13 nén tang tiém ning cho liéu phap
ung thu huéng dich, cho phép giai phong thude
c6 kiém soat va giam doc tinh ngoai muc tiéu
[37, 38, 39, 40].

Céc hat nanochitosan thé hién hoat tinh chéng
ung thu manh nho cac dac tinh doc ddo va co thé
dugc tdng cuong hi¢u qua khi lién hgp véi cac
tdc nhan hodéa hoc hodc nanocomposite khac
[2,15]. CNPs 1a hé mang hoa trj liéu day tiém
nang do chi phi thip, kha ning van chuyén hiéu
qua ca thude ua nude va ky nudce, tan dung hi¢u
tmg EPR va bao vé thudc khoi sy phan hay hoa
hoc hodc enzym. Hiéu ung EPR (Enhanced
Permeability and Retention) 1a hién tugng cac
hat nano va dai phan tr tich tu chon lgc trong mé
khéi u nhiéu hon so v&i mé lanh, do tinh tham
mach mau ting cao va kha ning dan luu bach
huyét kém ctia khéi u [41]. Ngoai ra, CNPs con
c6 kha niang giai phong thudc co kiém soat,
huéng dich tbt, tuong thich sinh hoc va phan huy
sinh hoc. Co ché chdng ung thu cia CNPs lién
quan dén kha nang tham nhap vao té bao ung thu
mang dién tich am, tc ché tang sinh, chdng tao
mach, ting cuong dap (mg mién dich, trc ché di
cin va cam ung apoptosis (t& bao chét theo
chuong trinh) ciing nhu dimg chu ky té bao.
CNPs con lam ting ndong do Ca2* ndi bao, goc tu
do ROS va dién thé mang ty thé, gop phan thuc
day qua trinh chét té bao ung thu [37, 38, 39].
Mathew va cong sy da phat trién CNPs gin cham
luong tor ZnS pha tap Mn vura lam h¢ mang 5-
fluorouracil vira hd trg chan doan hinh anh té bao
ung thu; thir nghiém in vitro trén té bao MCF-7
cho thdy hiéu qua dan truyén hudng dich [40].
Nascimento va cong sy da phat trién hé CNP—
PEG mang siRNA hudng dich EGFR (epidermal
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growth factor receptor) két hop cisplatin, cho
thay hiéu qua (rc ché manh cac khéi u phoi khang
cisplatin, dong thoi giam liu thude va tac dung
phu. Ngoai ra, glycol-chitosan cho phép tu lap
rap cac CNPs bao goi thube ky nudce [41]. Min
va cong su da chung minh glycol-CNPs mang
camptothecin c¢6 hi¢u qua khang u vuot trdi trén
mo hinh ung thu va ghép di loai [42]. Chitosan
¢6 ngudn gdc tir bién dugc chiét xudt tir xuwong
muc Sepia pharaonis va st dung dé tong hop cac
hat nano bac—chitosan bang phuong phap khir
hoa hoc. Ag-CNPs thé hién hoat tinh chéng oxy
hoa manh, véi kha ning bt gbc tu do cao va gia
tri ICso thap. Céc hat nano nay ciing cho thiy
hoat tinh khang khuan rd rét ddi vé6i vi khudn
Gram duong va Gram am, nhung khong tac dong
1én Candida albicans. Panh gia doc tinh té bao
trén dong té bao ung thu biéu md KB-1 cho thay
tinh tuong thich sinh hoc rét tot, voi ty 1¢ song
clia té bao trén 95% & cic ndng do thap va kha
nang trc ché phy thudc ndng do tai 200 pg/mL
[44]. Nghién ctru tong hop vat liéu composite
nanochitosan—paracetamol va thir hoat tinh gay
doc té bao ciia composite dugc danh gia trén
dong té bao ung thu dai traing HCT-29 d4 cho
thay hiéu qua tot véi gia tri ICso = 71,26 ng/mL.
Két qua cho thay nanochitosan—paracetamol c6
tiém nang tmg dung trong diéu tri va han ché di
can ung thu dai trang [45].

6. Két luan

Bai téng quan trinh bay mot s6 dic tinh vat
1y, héa hoc va phuong phap téng hop tng dung
y hoc nano tiéu biéu ctia hat nanochitosan
(CNPs). Nho cac dic tinh ndi bat nhu tuwong
thich sinh hoc, phan huy sinh hoc, khong doc, va
nuée, khang khuan va mang dién tich dwong,
CNPs dugc xem la mdt trong nhiing vat li¢u trién
vong nhat cho y hoc nano. CNPs thé hién tiém
nang vuot trdi nhur hé mang thudc nho kha nang
bao goi dugc chit, bAm dinh niém mac va kiém
soat giai phong thude, qua d6 nang cao hiéu qua
diéu tri.

Céc dac tinh nhu tao gel in situ, md cac “tight
junction” va ting tinh thAm qua mang sinh hoc
gitip CNPs phti hop cho nhiéu phuong thirc dan
truyén thudc khac nhau nhu duong udng, phdi,
miii va mat. Trong diéu tri ung thu, cac h¢ CNPs
mang thudc cho thdy hiéu qua hudng dich cao
v6i lidu luong thap hon va it tic dung phy hon
so v6i hoa tri liéu truyén thong. Ngoai ra, cac cdu
trac nanochitosan dang composite két hop vai
polymer va gbébm sinh hoc (bioactive
bioceramics) ciing cho thay trién vong 16n trong
k¥ thuat mo (tissue engineering) [2, 46, 47]. Tuy
nhién, can tiép tuc nghién ctru danh gia chuyén
sau vé doc tinh va do an toan cia CNPs trudce khi
ung dung rong rai & quy mo 16n (lam sang va
cong nghiép).
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