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Tom tat

Trong bdi canh nhu cau phat trién hé dan thudc nano cho héa tri liéu ngay cang ting,
dic biét véi cac thude kém tan nhu chlorambucil (CHL), cac nghién ctru hién nay chu
yéu tap trung vao mot phuong phap bao ché don 1¢ va thiéu su so sanh toan dién gitra
cac quy trinh. Nghién ctru nay hudng dén viée ti wu hoa va déi chiéu hidu qua cua ba
phuong phap bao ché hat nano PLGA mang CHL: két tia dung mdi, nhii hoa mét lan
va nhil hoa hai lan, véi ba nong do chat 6n dinh PVA (1 %, 2 % va 3 %). Céac hé hat thu
duoc duogc danh gia toan dién vé kich thuéc, thé zeta, hiéu suét bao g06i, dong hoc giai
phong thude va doc tinh té bao trén dong ung thu HepG2 va MCF-7. Két qua cho thiy
nhii h6a mét 1an tao ra hat nho (155-170) nm va phan bd déng déu; két tua dung moi
cho hiéu suat bao goi cao nhat (12-20) %; trong khi nhii héa hai 1an kiém soét giai phong
t6t hon trong méi trudng acid. Mic du hiéu qua gay doc té bao con han ché, nghién ctru
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1 it van dé

Cin bénh ung thu ngay cang tré thanh ganh ning y té
trén thé gidi, khi ty 1é mic va tir vong lién tuc gia ting,
kéo theo nhimng hé luy ning né vé mit y té va kinh té
cho cong dong [1]. Chlorambucil (CHL) 13 mot tac
nhan alkyl héa thuéc nhom nitrogen mustard, da dugc
st dung trong diéu tri nhiéu loai ung thu tir 1au, bao
gdm bénh bach cau, ung thu hach Hodgkin va ung thu
va [2]. Tuy nhién, viéc ung dung CHL trong diéu tri
1am sang van con nhiéu han ché, chu yéu do dac tinh
hoéa hoc it tan trong nude, ddc tinh toan than cao va sy
bat 6n do nhom chloroethyl d& bi thity phéan [3]. Do do,
viéc t6i wu hoa cac hé mang thudc nham bao vé hoat
chat, kiém soat qua trinh giai phong va giam thiéu doc
tinh dang tré thanh mgt huong nghién ciru quan trong
[4]. Cong ngh¢ nano da mo ra nhiéu hy vong trong viéc
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cai thién hi€u qua phan phéi thudc, dac biét 1a cac hat
nano poly(lactic-co-glycolic acid) (PLGA), nho dac
tinh phan huy sinh hoc, twong thich sinh hoc va kha
ning giai phong dugc chat co kiém soat. PLGA 1a vat
liéu dugc FDA phé duyét rong rai cho ing dung dugc
pham [5]. Céc hat nano PLGA c6 thé dugc tong hop
bang nhiéu k¥ thuat nhu két tia dung méi [6], nhii hoa
mot 1an [7] va nhii hoa hai 1an [8]. Bén canh dé, sy hd
trg cua chit hoat dong bé mit nhu poly(vinyl alcohol)
(PVA) déng vai trd quan trong trong viéc on dinh hé
phan tan va kiém soat kich thudc hat. Téi wu hoa cac
thong sb tong hop, bao gdm ndng dd PVA [9], ty 1&
dung méi, phuong phéap khudy, siéu am va diéu kién ly
tam, 13 yéu t6 then chét anh hudéng dén kich thude, chi
s6 phan b kich thudc (PDI), thé zeta, hiéu suét bao goi
va kha niang giai phong thudc [10]. Cac hat nano ¢
kich thudc trong khoang (10-100) nm dugc xem 1a t6i
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vu cho diéu tri ung thu nhd kha nang luu thong kéo dai
trong mau, xam nhép hiéu qua vao mo khéi u, va han
ché thai trr nhanh qua gan hoac than, tir d6 nang cao
hiéu qua phan phdi thudc dén té bao ung thu [11]. Bén
canh do, thé zeta am khong chi gop phﬁn on dinh hé
phan tan ma con han ché sy twong tac voi protein huyét
tuong, tir d6 kéo dai thoi gian tuan hoan cia hat trong
co thé. Mot sd nghién ctu trudc da diéu ché hat nano
PLGA mang cac thubc chdng ung thu nhu paclitaxel,
doxorubicin hodc methotrexate, cho thiy hiéu qua cao
vé kiém soat giai phong thude va giam doc tinh toan
than [3, 4, 8]. V&i CHL, tuy da ¢ nghién ctru diéu ché
nano PLGA-CHL, hau hét chi sir dung mot phuong
phap duy nhit va chua c6 danh gia toan dién cac yéu t6
anh huong dén hidu qua mang thude [12-15]. Dic biét,
chua c6 nghién ctru ndo so sanh mot cach hé thong ba
phuong phap tao hat phd bién — két tia dung méi, nhil
hoéa mot 14n, nhii hoéa hai 1an — trén cing mot hé dan
thudc chita CHL, két hop véi viéc khao sat dong thoi
anh hudng cua nong dd PVA va danh gia tir dic tinh
vat ly dén sinh hoc. Vi vay, nghién ctru nay dugc thuc
hién nham khéo sat va t6i wu héa qua trinh bao ché hat
nano PLGA chira CHL, thong qua so sanh ba phuong
phap bao ché két hop ba ndng d6 PVA khac nhau. Cac
hé hat dugc danh gia toan dién vé kich thudc, thé zeta,
hiéu suat bao goi, dong hoc giai phong thude va doc
tinh t& bao trén dong ung thu HepG2 va MCF-7. Két
qua nghién ctru nham xé4c dinh quy trinh bao ché hiéu
qua, tao tién dé phat trién cac hé din thudc nano hudng
dich trong diéu tri ung thu.

2 Thuc nghiém

2.1 Hoa chét

Céc hoa chét bao gdbm poly(vinyl alcohol) (PVA, 30 —
70 kDal, ma 341584), dimethyl sulfoxide (DMSO, ma
472301), acetonitrile (ACN, ma 34851), dung dich dém
phosphate (PBS, ma P4417), dichloromethane (DCM),
PLGA 504H (ma 719927), CHL (ma C0253) va 3-[4,5-
dimethylthiazol-2-yl]-2,5-diphenyl-2H-tetrazolium
bromide (MTT) (ma M2128) dugc mua tir Sigma-
Aldrich (St. Louis, MA, USA). Nudc khir ion dugc st
dung xuyén sudt trong tat ca cac thi nghiém.

2.2 Ché tao hat nano PLGA/CHL

2.2.1 Bang phuong phép két tiia

Hé tiéu phan chira CHL dugc bao ché bing phuong
phap két tiia nano (Hinh 1). Cu thé, 10 mg PLGA duoc
hoa tan vao 2 mL ACN, sau d6 thém 2 mg CHL da pha
trong 20 nL DMSO & tao thanh pha hitu co. Pha nuéc
gém 20 mL dung dich PVA véi nong d (1, 2 hoic 3)
% (w/v). Pha hitu co dugc nhé giot vao pha nudce trong
khi khudy déu 200 rpm. Hé dugc tiép tuc khudy tir &
tbc do 200 rpm trong 16 gio & nhiét 6 phong. Cudi
cung, hat nano dugc thu nhan béng cach ly tam lanh 4
°C véi 12 000 rpm trong 30 phut va dugc rira lai bang
nude cat tiét triung [6].
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Hinh 2 So db tao hat nano theo phwong phap
nhil héa 1 lan
Hé tiéu phan nano chtra CHL ciing dugc tong hop bang
phuong phép nhii héa mét 1an két hop bay hoi dung moéi
(Hinh 2). Cu thé, 10 mg PLGA duoc hoa tan trong 2
mL DCM, sau d6 thém 2 mg CHL da pha trong 20 uL
DMSO ¢ tao thanh pha hitu co. Pha nuéc bao gdm 20
mL dung dich PVA véi ndng d6 (1, 2 hoic 3) % (w/v).
Pha hiru co d6 vao pha nuée va vortex déu trong 1 phut,
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sau d6 hdn hop duogc xtr Iy bang siéu am trong 2 phut
v6i cong suat 40 % (chu ky 15 gidy siéu 4m, nghi 5
gidy). Tiép theo, thém 20 mL nudc cat dé hd trg qua
trinh bay hoi dung méi. Hé duoc khudy tir tiép tuc ¢ toc
d6 200 rpm trong 16 gid & nhiét 46 phong nham loai bo
hoan toan DCM. Cubi cing, tiéu phan nano duoc thu
nhan bang cach ly tim lanh 4 °C véi 12 000 rpm trong
30 phut va duoc rira lai bang nudc cat [7].

2.2.3 Bang phuong phap nhii hoa hai lan

Hé tiéu phan nano chita CHL ciing dwoc bao ché bing
phwong phap nhii hoa hai lan (w/o/w), Hinh 3. Trudc
tién, 2 mg CHL duoc hoa tan trong 20 uL DMSO dé
tao pha nudc bén trong. Pha hitu co bao gébm 10 mg
PLGA dugc hoa tan trong 2 mL dichloromethane
(DCM). Pha nudc bén trong dugc thém vao pha hitu co
va hon hop duogc nhii héa bang siéu am trong 30 gidy
v6i cong suat 40 % (chu ky 15 gidy siéu 4m, nghi 5
gidy) trén nudc da dé tao nhii twong w/o. Nhii tuong
nay sau d6 duoc d6 vao 20 mL dung dich PVA v&i nong
d6 (1, 2 hodc 3) % (w/v), déng thoi tiép tuc nhii hoa
bang siéu 4m trong 2 phut véi didu kién twong tu. Hé
sau d6 duoc khudy tir & toc do 200 rpm trong 16 gid &
nhiét d6 phong dé bay hoi dung méi. Cubi cung, tiéu
phan nano duoc thu nhan bang cach ly tim lanh 4 °C
v6i 12 000 rpm trong 30 phut va dugc rira lai bang nudc
cat [8].

Tap chi Khoa hoc & Cong nghé Vol 8, No 3

_—PVA

Wi Solvent 4
. (cHL cvaporation " CHL
in solvent) . °
3 oee”
5 1

Sonic probe Nanoparticle
=
D D s
N
w2

PLGA W1/0 emulsion
(Organic phasc)

2 Final WI/O/W2
(water + PVA) emulsion

Hinh 3 So d6 tao hat nano phwong phap nhii héa 2 1an
2.3 Céac phuong phat phan tich
- Pac trung kich thuéc va dién thé zeta ctia hé tiéu phan
Kich thudc hat va thé zeta cta hé tiéu phan nano dugc
xac dinh béng thiét bj Zetasizer Nano ZS (Malvern
Panalytical, England) & goc tan xa 90° tai 25 °C, véi ba
lan 13ap lai nham danh gia phan bd kich thudc va do 6n
dinh cda hé phan tan.
- Hiéu suat mang thudc
Hiéu sudt mang thudc duoc xac dinh sau khi déng kho
hé tiéu phéan nano. Mau bot dugc can chinh xac, sau d6
hoa tan trong moét lugng nho dung mdi thich hop
acetonitrile, tiép theo dugc pha loing bang methanol dé
két tia PLGA. Nong d6 CHL duoc xac dinh béng
phuong phap hip thy UV-Vis ¢ budc song 258 nm cho
CHL st dung may Thermoscientific NanoDrop One C
(Waltham, MA, USA). Hiéu suét bao géi thudc duoc
tinh theo cong thurc:

Hiéu suét bao goi thudc (%) =<

- Kha ning giai phong thubc in vitro

Pé khao sat kha niang giai phong thudc, hé tiéu phan
dugc phan tan trong dung dich dém phosphate loang
(0,1x PBS) véi cac gia tri pH khac nhau (pH = 7.4 —
md phédng moi truong sinh 1y; pH = 5,4 — m6 phong
moi trudng ndi bao/endosome). Mau duoc t & 37 °C
trong cac khoang thoi gian khac nhau (24 gio, 72 gio
va 168 gid). Sau mdi thoi diém, hé duge ly tim ¢ 12
000 rpm trong 30 phiit dé thu 1y phan tiéu phan con
lai, sau d6 dinh lugng luong thube con gitr lai.

- Panh gia doc tinh té bao in vitro

Doc tinh té bao cua hé tiéu phan nano dugc danh gia
thong qua phép thir MTT trén hai dong té bao ung thu:
HepG2 (ung thu gan) va MCF-7 (ung thu vi). Cac té
bao dugc nudi cay trong méi truong DMEM c6 bo sung
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Khoi lugng thuoc ban dau sir dung

10 % huyét thanh bo thai (FBS) va khang sinh, duy tri
¢ 37 °C trong diéu kién 5 % CO,. Hé nano dugc thir
nghiém ¢ ba néng dd khac nhau gém 0,1 mg/mL, 0,25
mg/mL va 0,5 mg/mL, duoc tiép xtc véi té bao trong
24 gio va 72 gio. Sau thoi gian u, dung dich MTT dugc
thém vao va tiép tuc U trong 4 gior dé kiém tra kha ning
bién d6i MTT thanh formazan cua céac té bao con sdng.
Két tua formazan sau d6 dugc hoa tan bang DMSO va
do mat do hép thu tai budc song 562 nm dé dinh luong
mirc d6 song sot cua té bao. Nhom té bao khong xir 1y
duoc st dung lam dbi ching am, trong khi nhom dugc
xtr Iy bang CHL tu do dong vai tro dbi chimg dwong.

3 Két qua va thao luan

3.1 Tinh chét hoa Iy hat nano
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Hinh 4 Kich thudc hat tao thanh theo 3 phuwong phéap: két tiia (den), nhii hoa mot 1an (d6) va nhii hoa 2 lan
(xanh duong) trong dung dich nudc (a) va trong méi trudng nudi cy té bao PBS 7,4 (b)

Trong méi truong nude (Hinh 4a), kich thudc tiéu phan
dao dong tir khoang 155 nm dén 220 nm tiy thude vao
phuong phap bao ché va ndng do PVA. Phuong phap
nhil hoéa mét lan cho thiy kich thudc hat nhé nht, dao
dong trong khoang (155,83 + 1,21) nm dén (170,83 +
7,39) nm. Phuong phap nhii hoa hai 1an tao ra cac hat

a)

m Ppkéttua
¢ Ppnhiihéa 11an
4 Pp nhii héa 2 I4n

Zeta (mV)

Ji
Lo

1 2 3
Ham lwona PVA (%)

¢6 kich thuée 16n hon va c6 d6 bién dong lon hon khi
thay d6i ham luong PVA. Khi chuyén sang méi truong
PBS pH = 7,4 (Hinh 4b), kich thudc tiéu phan cia ca
ba phuong phap nhin chung khong thay d6i dang ké,
ngoai trir phuong phap nhii hoa mot 1an cé sy gia ting
ro rét kich thudc hat.

b) :
% :

Zeta (mV)

m Ppkéttia
« Ppnhiihoa 1lan
4 Ppnhil hoa 2 I4n

2204

1 2 3
Ham lwgng PVA (%)

Hinh 5 Thé Zeta hat tao thanh theo 3 phuong phap: két tia (den), nhit hda mét 1an (d6) va nhii hoa 2 1an (xanh duong)
trong dung dich nudc a) va trong moi truong nudi cay té bao PBS 7,4 b)

Gié tri thé zeta clia cac tiéu phan nano trong méi truong
nude va PBS pH = 7,4 (Hinh 5) dao dong trong khoang
—20 mV dén —5 mV. Trong mdi truong PBS, thé zeta
c6 xu hudng cao hon (it &m hon) so vdi trong nudc.
Trong nudc, sy thay d6i nong do PVA anh huong rd rét
dén thé zeta, trong khi trong PBS, céc gia tri nay gan
nhu khéng thay ddi giita cac diéu kién.

Phan tich két qua chi ra ring phuong phap bao ché anh
huodng 1o rét dén kich thudc va d6 6n dinh cua hat nano.
Phuong phép nhii hoa mot 14n tao ra hé tiéu phan co
kich thuéc nho, ddng déu va én dinh hon nho qua trinh
nhil twong hoa hi¢u qua. Nguoc lai, voi phuong phéap
nhii héa mot 1an, phuong phap két tia tao ra cac hat
PLGA c6 kich thudc 16n hon do khong sir dung si€u
am. Viéc thiéu nang luong co hoc cao khién pha hiru
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co khong dugc phan tan min vao pha nuéc, dan dén
hinh thanh cac tiéu phan 16n va phan bd kich thudc kém
ddng déu. Phuong phap nhii hoa hai lan (W/O/W) tao
ra nhil tuong kép phc tap, d& gay bién dong kich thudc
do budc nhil héa thir hai phai kiém so4t nhe dé tranh
pha v& ciu tric giot bén trong, 1am giam hiéu qua phan
tan. Trong moi truong PBS, cac hat tu phuong phap
nhil hoa hai 1an ¢6 xu hudng tang kich thudc manh,
phan anh kha ning 6n dinh kém. Su che chan dién tich
tir ion trong PBS lam giam d¢ am ciia thé zeta, anh
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huéng dén d6 bén phan tan hat. Tham khao nghién ciru
trudc day, hé nano PLGA-Honokiol ¢6 kich thudc lon
hon (200-230) nm so v&i hé CHL/PLGA/PVA (155-
170) nm, tuy nhién c4 hai déu nam trong khoang tdi wu
cho phan phdi thudce theo hiéu ung ting tinh thdm va
giit thudc [13]. Pang chu y, hé CHL/PLGA/PVA ¢6 loi
thé hon vé kha nang tham nhap vao mé dich nho kich
thudc nho hon [13].

3.2 Kha nang mang thudc ciia hat nano

Bang 1 Hiéu suit mang thudc (%) ctia cac tiéu phan nano PLGA-CHL tai cac ndng do PVA va

phuong phap bao ché khac nhau

Ham lugng Phuong phip két tiia Phuong phijp nhii héa | Phuong phz;lp nhii hoa
PVA (%) 1 lan 2 lan
1 13,94 + 0,98 2,06 £ 0,88 14,77 £ 1,03
2 21,23 +0,88 5,19 + 1,00 5,81+1,04
3 12,06 = 0,88 4,35+0,82 3,94 £ 0,88

Bang 1 thé hién hiéu suat mang thude (%) cua cac hé
tiéu phan nano PLGA chira CHL dugc bao ché theo ba
phuong phap: két tiia, nhii héa mot 1an va nhii hoa hai
14n, véi ba néng d6 PVA khac nhau. O néng do PVA 1
%, phuong phap nhii hoa hai 1an dat hiéu suat cao nhat
(14,77 £ 1,03) %, tiép theo 1a phuong phap két tia
(13,94 + 0,98) %, trong khi phuong phap nhii héa mét
lan dat hiéu suit thép nhét (2,06 + 0,88) %. Tai néng
d6 PVA 2 %, phuong phép két taa cho hiéu suat mang
thudc cao nhét (21,23 £+ 0,88) %, vuot troi hon hai
phuong phép con lai. Khi ting PVA 1én 3 %, hiéu suat
clia phuong phap két tiia giam manh (12,06 + 0,88) %,
trong khi hiéu sudt cua hai phuong phap nhii hoa thay
d6i khong dang ké. Nhin chung, hiéu suit mang thudc
cao khi ding phuong phap két tia, trong khi phurong
phap nhii hoa mét lan cho hiéu suat mang thubc kém
hon.

Két qua cho thay hiéu suat mang thudc bi anh hudng rd
rét boi phuwong phap bao ché va ham lugng chét 6n dinh
PVA. Phuong phéap két tia dat hiéu suit cao nhét &
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PVA 2 %, c6 thé do kha ning twong tac tt giita CHL
va polymer trong diéu kién phéan tan phu hop. Nguoc
lai, phuong phap nhii hoa hai 1an cho hiéu qua t6t nhat
& PVA 1 %, pht hop v6i méi truong nhii twong on dinh
va it that thoat duoc chit. Phuong phép nhil hoa mot
1an cho hiéu suét bao goi thip nhat & ca ba ndng dg, co
thé do thoi gian nhii hoa ngdn va hiéu qua giit thude
thip trong qua trinh tao hat. Viéc ting ndng do PVA
1én 3 % din dén giam hiéu suit & phuong phap két tia,
c6 thé do du thira chat 6n dinh gy can trd qua trinh tao
hat hi¢u qua. So v6i nghién clru trude day ctia nhom,
trong d6 hé F127-folate@PLGA/CHL/IR780 dat hiéu
sudt bao goi khoang (0,5 + 0,1) %, hé PLGA/CHL trong
nghién ctru nay thé hién kha nang bao gbi vuot troi, dic
biét & nhii hoa hai 14n (8,11 + 1,03) % va nhii hoa mot
1an (7,49 + 0,82) % [14]. Piéu nay cho thiy lua chon
phuong phap pht hop va téi uu hoa didu kién bao ché
c6 thé cai thién dang ké hiéu suit mang thudc cua hé
nano PLGA.

3.3 Kha ning giai phong thudce
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Hinh 6 Su giai phong thudc ciia hat nano theo 3 phuong phap bao ché 1an lugt két tia a), nhii hoa 1 1an b) va nhii hoa 2 lan c)

Hinh 6 trinh bay qua trinh giai phong CHL tur cac hé
tiéu phan nano PLGA duoc bao ché theo 03 phuong
phap: két tia (Hinh 6a), nhii hda mot 1an (Hinh 6b),
va nhil héa hai lan (Hinh 6¢), trong hai méi truong
PBS pH = 7,4 va pH = 5.4, v6i 03 nong d6 PVA khac
nhau. Tt ca cdc hé déu thé hién mé hinh giai phong
hai pha dic trung: giai doan giai phong nhanh ban dau
trong 8 gio dau, tiép theo 1a giai doan giai phong kéo
dai. Cac mau c6 nong d6 PVA thap (1 %) cho ty 1¢
giai phong cao hon. So sanh giira cac phuong phap, hé
két tia va nhii hoa mot 1an cho ty 1& giai phong thude
cao hon, dic biét & giai doan dau, trong khi hé nhii hoa
hai 1an cho ty 1& giai phong cham va 6n dinh hon.
Ngoai ra, trong ca 03 phuong phap, moéi truong PBS
pH = 5,4 1udn cho ty 1¢ giai phong cao hon so véi moi
truong PBS pH =74.

Thir nghiém cho thiy phuong phap bao ché va ndng do
PVA anh huong dang ké dén dong hoc giai phong thude
tir hé tiéu phan PLGA. Ty 1é giai phong cao & miu c6

a) =

Ty & té bao sdng (%)
Ty Ié té bao séng (%)

T T T T
Fos FUATH L% A3

noéng do PVA thap (1 %), duoc 1y giai 1a do 16p vo
polymer moéng, gitup thude khuéch tan d& hon. Nguoc
lai, néng dd PVA cao hon tao 16p bao day hon, lam
giam toc do giai phong. Su khéac biét giira cac phuong
phap bao ché phan anh co ché giir thude dic trung cua
ting hé. Phuong phép nhii hoa hai 1an cho giai phong
cham hon nhd céu tric W/O/W giup bao vé duogc chét
t6t hon. Trong khi d6, hé két tiia va nhii héa mét 1an co
cdu triic don gian hon, dan dén giai phong nhanh, dic
biét & giai doan dau. Mbi trudng pH ciing 1a yéu t quan
trong: méi trudng acid nhe (pH = 5,4) thiic day sy phan
hiy cia PLGA, 1am ting toc do giai phong. Diéu nay
pht hop voi muc tiéu ing dung trong diéu tri ung thu,
noi mdi trudng mo bénh 1y thudng co pH thap hon méd
khoe manh. Tdng thé, viéc diéu chinh phuong phap bao
ché va nong do PVA cho phép dinh huéng muc tiéu
g dung: giai phong nhanh cho diéu tri cap tinh hoic
giai phong kéo dai dé kiém soat duoc dong hoc 1au dai.
3.4 Tinh chét sinh hoc hat nano

T
7

Ty Ié 1 bao sbng (%)

0.10 mg/mi

0.25 mg/mi
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Hinh 7 Doc tinh té bao HepG2 duoc khao sat trén cac mau lan lugt ¢ 3 néng d6 hat nano 1a 0,10 mg/mL, 0,25 mg/mL va
0,50 mg/mL & 3 phuong phap bao ché 1a két tiia a), nhil héa 1 1an b) va nhii hoa 2 14n c)
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Hinh 8 Doc tinh t& bao MCF dugc khao sat trén cac miu lan lugt ¢ 3 néng d6 hat nano 1a 0,10 mg/mL, 0,25 mg/mL va
0,50 mg/mL & 3 phuong phap bao ché 1a két tia (a), nhii héa 1 1an (b) va nhii hoa 2 1an (c)

@ Dai hoc Nguyén Tat Thanh

THANE



Tap chi Khoa hoc & Cong nghé Vol 8, No 3

Doc tinh té bao cua cac hé tiéu phéan nano PLGA chira
CHL dugc danh gia bang phuong phap MTT trén hai
dong té bao ung thu HepG2 va MCF-7, tai ba ndng do
tiéu phén: 0,10 mg/mL, 0,25 mg/mL va 0,50 mg/mL.
Céac mau thir dugc bao ché theo ba phuong phap: két tia
(a), nhii hoa mot 14n (b) va nhil héa hai 1an (c), véi mdi
phuong phap st dung ba ndng do chat 6n dinh PVA. Két
qué cho thay ty 1& séng sot ciia té bao giam dan theo su
gia ting nong d6 hat nano & ca hai dong té bao. Cac mau
chira PVA 3 % thuong cho hiéu qua giy doc té bao cao
hon so v6i cac mau st dung PVA (1 va 2) %.

Céc két qua trén chimg minh rang hidu qua gay doc té bao
cta h¢ nano PLGA/CHL phu thudc vao lidu lugng hat va
nong do chat 6n dinh PVA. Nong do PVA cao (3 %) c6
thé gitip phén tan tiéu phan tot hon, tir 6 ting kha ning
tiép xuc va giai phong thude tai moi truong té bao, gop
phén nang cao doc tinh té bao. Tuy nhién, nhin chung,
mirc d6 gdy doc cua cac hé tiéu phan nano van con han
ché, cho thiy can c6 chién lugc cai tién dé ting hiéu qua
diéu tri. Mot trong nhimg hudng tiép can tiém ning 1a gan
cac phdi tir hudng dich nham gitp hé nano dinh vi chinh
xac vao té bao ung thu, tir d6 tang hip thu ndi bao va cai
thién hi€u qua sinh hoc. So sanh véi cac nghién ciru khac,
hé mang thubc CHL ¢6 duoc gén phéi tor dac hiéu nhu
anti-CD20 hay giad mang si€u thuén tir IONPs tép trung
hat vao khéi wu hiéu qua, cho thiy tiém nang rd rét cua
viée tich hop phdi tir vao hé dan thude [15]. Piéu ndy m&
ra co hoi phat trién cac hé PLGA/CHL huéng dich trong

Tai liéu tham khao

twong lai nhim néng cao kha ning didu tri ung thu mot
cach chon loc va hiéu qua hon.

4 Két luan

Nghién ctru nay da chimg minh ring phuong phép bao
ché va néng do chat 6n dinh PVA anh huong dang ké
dén dic tinh vat 1y, hiéu suat bao goi va kha ning giai
phéng CHL tir hé tiéu phan nano PLGA. Cu thé, khi sir
dung PVA 2 %, phuong phép nhii hoa mét 14n tao ra tiéu
phan c6 kich thudc nhé nhat (155 nm), so véi (160-170)
nm & cac phuong phép khac, nhung hiéu sudt mang
thudc lai thip hon (< 6 %). Nguoc lai, phuong phéap két
ta dat hiéu suat bao g0i cao nhét(khoéng 12 %), du kich
thudce hat 16n hon. Pang cht y, phuong phap nhii hoa hai
1an cho thay kha ning kiém soat giai phong thude tét hon
theo thoi gian, déc biét trong mdi truong pH acid. Tuy
nhién, ca ba phuong phap déu cho két qua doc tinh té
bao in vitro con han ché trén dong té bao ung thu HepG2
va MCF-7, cho thdy hiéu qua tmg dung hién tai ctia hé
PLGA-CHL con chua cao. Do d6, hudng phat trién két
hop PLGA véi cac polymer ty nhién hodc gan thém phdi
tir huéng dich c¢6 thé 1a chién luge tiém ning nham ning
cao tinh sinh hoc va hiéu qua diéu tri ciia hé dan thude
nano nay trong tuong lai.
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Synthesis and Characterization of PLGA Nanoparticles Loaded with Chlorambucil Using Three
Formulation Methods

Pham Thi Ngoc Han", Vu Quang Hieu — “ptnhan@ntt.edu.vn

NTT Hi-Tech Insitute, Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam

Abstract In the context of the growing demand for the development of nanocarrier systems in chemotherapy,
especially for poor water-soluble drugs like chlorambucil (CHL), current research has focused on single preparation
methods and lacked a comprehensive comparison among different techniques. This study aims to optimize and
compare the effectiveness of three formulation methods for CHL-loaded PLGA nanoparticles: solvent precipitation,
single emulsion, and double emulsion, using three concentrations of PV A stabilizer (1%, 2%, and 3%). The resulting
nanoparticle systems were thoroughly evaluated in terms of particle size, zeta potential, drug encapsulation efficiency,
drug release kinetics, and in vitro cytotoxicity against HepG2 and MCF-7 cancer cell lines. The results demonstrated
that the single emulsion method produced small and uniform particles of (155-170) nm, while the solvent precipitation
method yielded the highest drug encapsulation efficiency of (12-20)%. Meanwhile, the double emulsion method
exhibited better control over drug release in acidic environments. Although the cytotoxicity remained limited, the
findings highlight the potential applicability of the PLGA/CHL system.

Keyword PLGA nanoparticles, Chlorambucil, Nanoprecipitation method, Emulsification, Drug delivery
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