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NGHIEN CU'U PHAT TRIEN HE NANO PLGA TUGNG THiCH
SINH HOC CHUA QUERCETIN VA DANH GIA KHA NANG
CHONG STRESS OXY HOA
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TOMTAT

Nghién ctiu @& bao ché thanh cong hé nano PLGA/QE chita Quercetin (QE), gop phan cai thién do tan va dd sinh kha dung clia hoat chat. Hé nano ¢d kich
thudc trung binh khodng 246nm, kiém soat kha nang phong thich QE theo thai gian & cdc moi truting khac nhau, dat 66,72% tai pH 7,4 va 97,43% tai pH 5,8 sau
72 gio. Ngoai ra, PLGA/QE van bao toan hoat tinh khdng oxy hda clia hoat chdt theo thai gian thong qua kha nang bat goc tu do DPPH. Dang chd y, PLGA/QE cai
thién hoat ddng chdng stress oxy hda béi H,0, trén m hinh dai thuc bao RAW264.7. Cac thif nghiém tan huyét va kich ting trén mang tring ga (HET-CAM) da
chiing minh d6 an toan va kha néng tuong thich sinh hoc cao. Do dd, hé nano PLGA/QE la mét san pham (ing dung tiém nang trong viéc phan phdi QE c6 kiém
sodt, gop phan ho trg diéu tri cdc bénh Iy lién quan dén tim mach, dac biét la tang huyét ap.

Tirkhoa: Khdng oxy hda; stress oxy hda; Quercetin; hat nano; PLGA.

ABSTRACT

PLGA/QE encapsulated Quercetin (QE) with an average size of 246nm was successfully prepared to enhance the solubility and hioavailability. PLGA/QE
exhibited controlled QE release, reaching 66.72% at pH 7.4 and 97.43% at pH 5.8 after 72 hours. Additionally, PLGA-QE maintained the antioxidant activity of
its active ingredients over time by effectively scavenging DPPH free radicals. Notably, PLGA/QE enhanced its activity against H,0,-induced oxidative stress in
RAW264.7 macrophages. Furthermore, hemolysis and HET-CAM analysis confirmed its high safety and biocompatibility. Thus, PLGA/QE nanoparticles promise
to be a potential product for controlled quercetin delivery, contributing to the treatment of cardiovascular diseases, especially hypertension.

Keywords: Antioxidant; antioxidative stress; Quercetin; nanoparticles; PLGA.
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1. GIGI THIEU cliu va phat trién cac phuong phéap diéu tri méi lién quan
dén khang oxy héa. Nhiing bénh nay thuong di kem véi
su tich 0y cac gbc tu do, gay tén thuong t€ bao va mo,
dan dén nhiéu bién chiing nghiém trong cho stic khée [1].

Su gia tang ty 1é mac cac bénh ly lién quan dén stress
oxy hoéa, nhu bénh tim mach, dai thao dudng va réi loan
thoai hoa than kinh, cho thay tinh cap thiét trong nghién

Vol. 61 - No. 5B (May 2025) HaUl Journal of Science and Technology | 235



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

Quercetin (QE), mot flavonol tu nhién cé nhiéu trong thuc
vat, véi kha nang trung hoa cac géc tu do manh mé va
bao vé t& bao khoi tén thuong. QE con thé hién tiém nang
ing dung trong phong ngira mét so loai ung thu va bao
vé suic khée tim mach [2]. Tuy nhién, viéc ing dung QE
trong linh vuc dugc lam sang con gap phdi nhiing thach
thuc dang ké lién quan dén dé hoa tan trong nudc thap
(0,01mg/mL & 25°C), gy han ché kha nang hap thu va
sinh kha dung duong uéng [3]. Cac yéu té tac dong bén
ngoai nhu néng d6 oxy hoa tan, dé pH ciia méi trudng,
nhiét d6 va su hién dién clia cac ion kim loai cling dnh
huéng tiéu cuc dén do6 6n dinh cta phan tir QE, gay ra
bién d&i cau tric khéng mong mudn [4]. Do d6, viéc cai
thién dé hoa tan trong nudc, d6 bén va sinh kha dung la
mot trong nhiing hudng nghién ciru nham khai thac toi
da tiém nang tri liéu ctia hgp chat nay.

Trong nhiing nam gan day, cac hat nano poly(lactic-
co-glycolic acid) (PLGA) da thu hdt sy chd y trong linh vuc
phan phéi thuéc nhd cac dac tinh uu viét. PLGA c6 kha
nang tuong thich sinh hoc va phan hay cao, da dugc FDA
chap nhan va cé kha nang kiém soat linh hoat qua trinh
giadi phdng thudc, duy tri ndbng dé thudc téi uu va giam
tac dung phu [5]. H& nano PLGA bao vé thudc khéi su
phan hly bdi enzyme va yéu t6 sinh hoc, kéo dai thoi gian
hoat d6ng va nang cao hiéu qua diéu tri. Sau khi hoan
thanh nhiém vy, PLGA phan hudy thanh lactic acid va
glycolic acid, dugc co thé chuyén hoa va dao thai tu
nhién, ddm bdo tinh an toan [6]. Nhiing dac tinh uu viét
cla hat nano PLGA da md ra trién vong cai thién hiéu qua
diéu tri ciing nhu khdc phuc cac nhugc diém cla nhiéu
dugc chat ¢ ngudn goc tu nhién.

Nghién cliu nay tap trung phat trién hé théng dan
truyén dugc chat PLGA mang QE dé khac phuc cac han
ché clia hgp chat nay. Viéc bao boc QE trong hat nano
PLGA khéng chi nang cao kha ndang hoa tan ma con cho
phép gidi phdng hoat chat nay theo ca ché kiém soat, duy
tri néng d6 thudc 8n dinh va gidm tan suat sir dung. Dé
danh gia hiéu qua ché pham, cac dac tinh nhu khé nang
khang stress oxy hoa, kha niang giai phdng dugc chat va
tinh tuong thich sinh hoc da dugc khdo sat qua cac tha
nghiém in vitro, bao gobm kha nang trung hoa géc tu do
DPPH, gidm stress oxy héa trén dai thuc bao RAW264.7 do
H,0,gay ra, kha nang tan huyét va kha nang gay kich ting
trén mang Chorioallantoic tring ga (HET-CAM). Két qua
khang dinh tiém nang cla hé théng dan truyén dugc chat
nano PLGA trong viéc nang cao hiéu qua diéu tri va giam
thi€u nhugc diém cta QE, ma ra hudng nghién ctiu méi
cho cac liéu phap diéu tri cac bénh lién quan dén stress
oxy héa.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phat trién hé nano PLGA chia QE

Hé nano PLGA chua hoat chat QE (Sigma-Aldrich, My)
dugc bao ché theo phuong phap nhi hoa bay hai dung
moi véi mot s6 stra dGi [7]. Dau tién, dung dich Polyvinyl
alcohol (PVA, MW 31.000 - 50.000g/mol) (Sigma-Aldrich,
My) (0,3% va 3%), PLGA 50:50 (MW 7.000 - 17.000g/mol)
(Sigma-Aldrich, My) va QE véi cac ti |é QE:PLGA lan luot la
1:1, 1:2 va 1:4 dugc chudn bi sédn. Phuong phéap nhi hoa
va bdc hoi dung méi dugc ap dung dé tao ra hé nanoréng
(PNPs-Blank) khéng chia QE dudi dang dau/nudc. Qua
trinh nay bao gém cac budc dong héa tai 15.000
vong/phat (Hercuvan TT - 30K, Anh), ho trg béi hé bom
nhu déng (NC-NE17, Nanocast. JSC, Viét Nam vdi téc do
500mL/phat va siéu am véi tan s6 37kHz, 100W
(Elmasonic ST00H, Elma, Dtic) trong diéu kién tir 0 - 4°C.
DaGi vai viéc bao ché hé nano PLGA chira QE (PLGA/QE),
quy trinh tuong tu dugc thuc hién, bé sung QE trong
Dimethylformamide va phéi trén véi dung dich PLGA
trong Dichloromethane trugc khi tién hanh nhii héa. Cuoi
cung, ly tdm vaéi téc d6 14.000 vong/phut (Mikro 220,
Heltich, Duic) trong 10 phdt (diéu kién 4 - 5°C) thu dugc hé
nano. Rtia hat nano nhiéu lan bang nudc cat, dich néi sau
ly tam dugc thu héi dé danh gia hiéu suat tai/nap hoat
chét vao hé nano.

2.2. Panh gia cac dac tinh ly héa ctia hé nano

DE danh gia cac dac tinh cia PNPs-Blank va PLGA/QE,
cac phuong phap phan tich hién dai dugc dp dung. Kich
thudc hat trung binh ctia cdc mau dugc xac dinh bang
phuong phap tan xa anh sang déng (DLS) véi su hé trg
clia may Microtrac $3500. Dong thai, phan tich phé héng
ngoai bién déi Fourier (FT - IR) dugc thuc hién dé nghién
cltu cac nhém chic va tuong tac trong cac mau PNPs-
Blank va PLGA/QE, st dung may FT/IR - 4600 JASCO v&i ky
thuat nén vién KBr. Diém dang dién (pH,.) clia PLGA va
QE dugc xac dinh bang dung dich KCI 0,1M, diéu chinh
pH ti 2 dén 12 bang NaOH 0,1M va HCl 0,1M. Sau khi lac
trong 48 gid, & 25°C, pH cudi cung dugc do dé tinh toan
su thay di pH (ApH), pHpz dugc xac dinh. Hiéu sudt tai
(Encapsulation Efficiency - EE) va hiéu suat nap (Drug
Loading - DL) dugc danh gid théng qua viéc xac dinh
lugng QE tu do c6 trong dich néi. Do mat dé quang cua
dich néi & budc séng hap thu cuc dai ctia QE 1a 369 nm,
tinh toan dua vao phuong trinh dudng chuan: y = 0,0528x
+ 0,0234 (R* = 0,9983). Hiéu suat tai/nap dugc tinh theo
cong thuc [8]:

Hoat chit ban dau— Hoat chat tw do

EE% =
% Hoat chit ban dau

x100% (1)
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Hoat chit ban dau— Hoat chit ty do

DL% = X 100 % (2)

Luong polymer+Hoat chat bat gitr
2.3.Kha nang giai phéng hoat chat
Kha ndng giai phdng chat ctia hé PLGA/QE dugc khao
sat trong dung dich PBS pH 7,4 va pH 5,8, chita Tween-80
0,5% (v/v), tai 37°C trong vong 72 gid. QE gidi phdng dugc
xac dinh bang cach do dé hdp thu quang tai 369 nm tai
cac moc thai gian khac nhau, phan tram giai phéng tich
Iy dugc tinh toan. Ngoai ra, hoat dong trung hoa géc tu
do 2,2-diphenyl-1-picrylhydrazyl (DPPH) (Sigma-Aldrich,
My) cdla PLGA/QE ciing dugc thuc hién trong méi trudng
pH 7,4 trong 72 gi®, vGi néng d6 QE tuong duong ICso clia
méau QE tu do [9].

2.4. Kha nang khang stress oxy héa trén mé hinh dai
thuc bao RAW264.7

Pai thuc bao RAW264.7 (TIB71, ATCC, My) dugc nudi
cdy trong moi truong Dulbecco's Modified Eagle's
Medium (DMEM) (Sigma-Aldrich, My), bd sung 10% huyét
thanh bo phdéi (FBS) (Hyclone, My), 1% Penicillin-
streptomycin (Sigma-Aldrich, My) va 1% Glutamine
(Sigma-Aldrich, My). Céac té bao dugc nudi trong dé am
95%, nhiét do 37°C va 5% CO,. Sau 24 gid nudi cdy véi mat
do 2x10° té bao/giéng, trong méi trudng cé cao chiét,
100uL dung dich H,0; dugc bé sung vao cac té bao trong
4 gi@. Sau thai gian nay, té bao dugc xt ly véi 100uL dung
dich Cell Counting Kit-8 (Dojindo Molecular Technologies
Inc., My) trong 2 gid. Kha nang s6ng sét cuia té bao dugc
danh gia bang cach do d6 hap thu tai budc song 450nm
bang may doc quang phd Epoch (Biotek Instruments Inc.,
My) [10].

2.5. Thit nghiém kha nang tan huyét

Hoat dong tan huyét ctia PLGA/QE dugc khao sat trén
té bao hong cau dé lay tai PTN Té bao géc (Toa nha Cong
nghé cao, Trudng Pai hoc Can Tho). Hong cau dugc thu
thap bang ly tdm mau dé & 4000 vong/phut trong 10
phut, rira bang PBS va pha loang dén néng d6 1%
hematocrit. Mau PLGA/QE dugc chuan bi & cac néng do
khac nhau, cung vdéi Triton X-100 1% (BioBasic, Canada)
(d6i chiing duong) va PBS (d6i chiing am). Cac mau dugc
lac nhe vai 500uL dung dich té bao hong cau 6 37°C trong
4 gio, sau do6 ly tam & 12000 vong/phut trong 15 phut.
Phan dich néi dugc do dd hdp thu bang may do quang
phé & budc song 550nm [11].

2.6. Thit nghiém kich ting trén mé hinh HET-CAM

Hoa tan mau th& trong dung dich Alginate
(Dmreagient, Trung Qudc) 2,5%, ldy 10uL dung dich mau
nho 1én tdm nhom va sdy kho. Khoi lugng mau la 50ug,
doi ching am la NaCl (Xilong, Trung Qudc) 0,9%, doi
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ching duong la SDS (Xilong, Trung Quéc) 1% [12]. Quy
trinh tha nghiém kich Ung trén mo hinh HET-CAM thuc
hién nhu sau: Triing ga thu tinh sau 6 ngay 0 am & 36,5°C,
dé am 80%, dugc m& 16 trén vo tring, hat 10 - 15mL
albumin, rach dudng ngang & 2/3 chiéu cao tring, loai bo
phan vo phia trén va nuo6i ti€p 72 gio. Mau thu (1
mau/tring) dugc dat Ién mang mao mach ga (CAM) phat
trién. M&i nhom thr nghiém st dung nam tring, lap lai
ba lan. Phan ting xuat huyét, tan mach va déng mau dugc
quan sat trong 5 phut, danh gia bang thang diém kich
ung (Irritation Severity) tir 0 (khdng phan Ung) dén 3
(phén tng nghiém trong). Diém kich (ing (Irritation Score-
IS) dugc tinh dua trén thoi gian (gidy) ti khi dat mau dén
khi xuat hién hién tugng kich Ung theo cong thuc [13]:

_301—thoi gian xudt hién xuat huyét

IS
300
301—thoi gian xuit hién tan mach

300
301—thoi gian xuit hién déng mau
300

2.7.Phan tich théng ké di liéu

Tat ca céac thi nghiém dugc lap lai ba lan. Phan tich
phuong sai mét chiéu (ANOVA) trong phan mém Prism
8.0.1 (GraphPad Software Inc., My) dugc st dung dé xu ly
théng ké.

3. KET QUA VA THAO LUAN
3.1. Bao ché hé nano PLGA chua QE

Hiéu suat tai la ty Ié cha lugng hoat chat thuc té dugc
nap vao hat so vai téng luogng hoat chat ban dau, trong
khi hiéu suat nap do ludng ty lé gilta lugng hoat chat nap
vao hat va téng lugng hoat chat c6 thé nap vao hé théng
[8]. Hiéu suat tai va nap clia PLGA/QE & cac nghiém thuc
khao sat dao dong tir 47,09% dén 66,10% va tU 14,18%
dén 32,02% (bang 1). K&t qua nay tét hon so vai nghién
ciu bao ché hat nano PLGA chua ciprofloxacin, véi hiéu
suat tai va nap chi dat 63,26% va 7,75% [14]. Khi khoi
lugng hoat chat trong pha hitu co tang, hiéu suat tai tang,
trong khi hiéu suat nap lai gidm. Su thay d6i nay c6 thé
giadi thich do khoi lugng QE tang, lugng phan tir QE tuong
tac vGi chudi polymer PLGA tang, ti dé nang cao hiéu
sudt tai [15]. Tuy nhién, cac nghién cudu truéc day chi ra
rang khilugng hoat chat vugt qua mét ngudng nhat dinh,
tinh 6n dinh clia hé sé bi suy gidm, PLGA sé dat dén muic
dd bao hoa trong ma tran polymer, dan dén giam hiéu
suat nap [16].

Kich thudc hat la yéu t6 then chét anh hudng dén kha
nang ung dung cda hé nano, tac déng truc ti€p dén dién
tich bé mat, kha nang tuong tac vaéi té bao va hiéu qua
van chuyén, giadi phong hoat chat [17]. Két qua xac dinh

5+
7+
9(3)
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kich thudc hat trung binh ctia hé nano trong cac ti lé khdo
sat dao dong tU 246 dén 3568 nm. Kich thudc cua
PLGA/QE ti 1& 1:4 phu hop dé phat trién cac dang thuéc
vGi kha nang hap thu da dang, dac biét la cé tiém nang
cao trong viéc dan truyén hoat chat diéu tri qua dudng
uéng hoac tiém truyén. So véi mét nghién clru khac vé hé
nano PLGA chitia 17-DMAG kich thudc hat déu I6n hon
300nm [18].

Bang 1. Hiéu sudt nap (EE), hiéu sudt tai (DL) va kich thudc trung binh
PLGA/QE

PL.LII:;QE KI;:I(II:ZI)‘Q EE (%) DL(3%) KI:::: ::gc
11 20 47,09 +£0,38%(32,02+ 0,18 3568
1:2 10 52,06 0,26 [20,65 =+ 0,08" 330°
1:4 5 66,10 £0,17¢ | 14,18 £ 0,03 246°

PNPs—Blank 0 - - 656¢

Ghi chi: chi cdi khdc nhau trong ciing cdt thi khdc biét ¢é y nghia thdng ké
(p < 0,05).
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Hinh 1. Bi€u d6 phan bd kich thudc PNPs—Blank (A) va PLGA/QE ti I8 1:1
(B), 1:2(C), 1:4 (D). Ph& FT-IR clia QE, PLGA, PVA va PLGA/QE ti Ié 1:4 (E). D6
thi diém dang dién cia PLGA va QE (F)

Phé FT-IR clia hé nano PLGA/QE ti 1& 1:4 thé hién day
du cac peak dac trung ctia QE, PLGA va PVA (hinh 1-E). Cac
peak & 1759cm™, 1176cm™ va 1093cm™ cla PLGA van
xuét hién. Peak dao dong nhém —OH clia QE (3404cm™
vé 3442cm™) bi dich nhe va c6 su tang cudng bé mat hap
thu nang luong, cho thdy su tuang tac gitra QE va PLGA
thong qua lién két hydro [19]. Két qua nay cho thay QE da
dugc nap thanh cong vao hé nano ma van gilt nguyén
cdu trac dac trung clia cac thanh phan.

Diém dang dién (pHpc) cta vat liéu hap phu dugc xac
dinh dé hiéu ré anh huéng cta pH dsi vai hiéu qua hap
phu. Khi pH dung dich thap hon pHg,, cdc nhém chtic
trén bé mat vat liéu bi proton héa, lam bé mat mang dién
tich duong, thuan Igi cho PLGA hap phu céac ion am va
nguac lai [20]. Két qua xac dinh pH,,c ctia PLGA va QE lan
lugt 1a 5,04 va 6,58 (hinh 1-F). PLGA hap phu anion khi pH
< 5,04 va cation khi pH>5,04, trong khi QE hap phu anion
khi pH < 6,58 va cation khi pH > 6,58. Khoang pH tir 5,04
dén 6,58 la téi uu cho kha nang hap phu ctia hé nano.
Trong moi trudng pH 6,8 - 7,0, do dién thé bé mdt am cuia
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PLGA va QE, kha nang hinh thanh lién két héa ly bén giam,
lam gidm hiéu qua nap/tai hoat chat. Vi vay, hé nano
PLGA/QE mang dién tich am, ddm bao an toan khi tiép
xuc véi mau.
3.2. Anh huéng ctia pH dén kha ning giai phéng QE
cua PLGA/QE

Danh gia kha nang giai phong hoat chat la yéu té quan
trong trong nghién ctiu hé nano, dac biét véi cac hé c6
tiém nang Ung dung lam sang. Kha nang gidi phong
thuéc bén vimng va c6 kiém soéat phan anh su thanh céng
trong qua trinh bao ché hé nano [21].

nhau, cho thdy kha niang Ung dung cao cta hé nano
PLGA/QE.

G6c tu do DPPH chua electron chua ghép déi, tao mau
dac trung. Khi chat khang oxy héa c6 mat, n6 cho electron
hodc nguyén ti hydro dé trung hoa géc tu do, dan dén
mat mau dung dich, thé hién kha nang khang oxy héa ctia
mau thi [25]. Kha nang trung hoa g6c tu do DPPH culia hé
nano PLGA/QE chia thanh ba giai doan. Trong 10 phut
dau, hé nano thé hién kha nang trung hdoa manh mé
(16,25 + 0,74%) nh& QE tu do trén bé mat va mét lugng
nho QE trong 16i. TUr 10 dén 480 phdt (8 gio), toc do giai
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Hinh 2. D thi giai phdng QE clia PLGA/QE 6 mdi trudng pH 5.8 va pH 7.4
trong ca qua trinh khéo sat (A), trong 8 gi¢r du tién (B) va kha nang trung hoa
gdc tudo DPPH (C)

Nghién ctu kha ndng gidi phéng cda hé nano trong
moi trudng pH 7,4 (m6 phdng méi trudng mau) va pH 5,8
(m6 phong moi trudng cla té bao hodc mé bénh ly) cung
cdp théng tin quan trong dé danh gia tiém nang Ung
dung va hiéu qua ctia hé thong [22]. Qua trinh gidi phong
QE tU hé PLGA/QE & pH 7,4 dién ra theo cac giai doan ro
rét. § 10 phut dau, luong QE phdng thich manh (30,18%)
do mot phan QE khong dugc bao boc hoan toan trong 16i
va bam trén bé mat PLGA/QE. Tur 10 dén 480 phut (8 gid),
ty Ié phéng thich tang cham, dat 51,91% sau 8 gio (hinh
2-B). Tu 8 gi¢ dén 72 gid, giai phdng tiép tuc & toc do
cham do su phan huy tu tU cta 16i nano, dac trung cho
polymer sinh hoc (hinh 2-A), dat 66,72% sau 72 gid khao
sat [23]. Tai pH 5,8, tuong tu nhu tai pH 7,4, nhung ty 1é
gidi phong cao hon dang ké. Cu thé, trong 10 phut dau,
lugng phéng thich dat 42,11%, tai méc 8 g la 67,73%, va
dat 97,43% sau 72 gid. Su gia tang téc d6 giai phong & pH
thap la do caclién két ester trong cdu tric PLGA dé bi thay
phan trong méi trudng acid, lam pha v& cau tric nano, tu
do tang t6c d6 giai phdng hoat chat [24]. Viéc gidi phong
QE & hai pH khac nhau cung cap céi nhin toan dién vé sy
6n dinh ctia hé nano trong céac diéu kién maéi truéing khac
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phong QE tang, dan dén hiéu suat Uc ché goc tu do cao
dan. Sau 8 gi®, kha nang trung hoa 6n dinh & 33,45 +
0,04%. K&t qua cho thay méi tuong quan gilra téc dé giai
phoéng, kha nang khang oxy héa va duy tri hoat tinh sinh
hoc ctia hé nano PLGA/QE.

3.3. Kha nang khang stress oxy héa trén mé hinh dai
thuc bao RAW264.7

Céc té€ bao RAW264.7, vén nhay cam vdi tén thuong
do H,0, la mé hinh ly tudng dé nghién ctiu cac chién lugc
diéu tri cac roi loan lién quan dén stress oxy hda [10]. Thi
nghiém khdo sit khd nang gdy dbéc cha hydrogen
peroxide (H,0,) d6i véi té bao dai thuc bao RAW264.7 cho
thay su giam ré rét kha nang séng sét cla té bao khindng
dé H,0, tang (hinh 3-A). Két qua nay tuang déng vdi cac
nghién clu trudc, sau 4 gid tiép xuc, gia tri ICso udc tinh
khoang 2mM, tuong ting vGi ndbng do lam giam 50% kha
nang séng sét cua té bao [10].

QE va hé nano PLGA/QE da dugc danh gia vé déc tinh
trén té bao dai thuc bao RAW264.7 thong qua phucng
phap CCK-8 trong vong 24 gid. Két qua cho thay khong
c6 doc tinh té bao dang ké & cac néng dé thr nghiém
(hinh 3-Q). Hiéu qua bao vé té€ bao ctia QE va PLGA/QE déi
véi stress oxy hoa do H,0, gay ra cling dugc danh gia
bang CCK-8 trén té bao dai thuc bao RAW264.7. Két qua
thé hién trong hinh 3-B, tién x{ ly véi QE va PLGA/QE &
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cac ndng do 20, 40 va 60uM (trong ché pham PLGA/QE
ham lugng QE dugc tinh toan tuong duong thong qua
hiéu suat nap) da lam tang dang ké kha nang séng sét clia
té bao so véi nhém déi ching diéu tri véi H,0, gay doc té
bao & néng d6 2mM. Dac biét, tién xur ly véi PLGA/QE &
nong doé 60uM thé hién kha nang bao vé té bao vuat troi,
giup té bao duy tri ty |é s6ng sot trén 95%, trong khi ty 1&
song s6t clla nhém st dung QE dat khodng 85% & néng
d6 tuong tu. Diéu nay chirardng kha nang giai phéng kéo
dai ctia PLGA/QE theo thoi gian gitp tang sinh kha dung
ctia QE dang ké trong qua trinh diéu tri.
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Hinh 3. Kha ndng song ctia té bao khi xt Iy bang H,0, (A), QE va PLGA/QE
¢6 sy hién dién cta H,0; (B), QE va PLGA/QE (C)

3.4. Kha nang tan huyét ctia ché pham

Ly gidi hong cau (tan huyét) c6 thé gay ra cac bién
chiing nhu thiéu mau, vang da va cac réi loan bénh ly
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khac. Cac hé théng van chuyén thudc dua trén cong nghé
nano can dugc tht nghiém nghiém ngat dé xac dinh kha
nang tuong thich sinh hoc véi cac thanh phan mau, diéu
nay dong vai trd quan trong trong giai doan phat trién
thudc tién 1am sang [26]. Két qua khao sat vai néng do
dao dong tir 100 — 500 pg/mL clia hé nano PLGA/QE (Hinh
4) cho thay phan tram tan huyét ctia hé nano PLGA/QE &
cac ndng dé khao sat nho hon 0,2%, gan nhu khong quan
sat thay hién tuong vé héng cau & cac mau. Két qua nay
tuong déng véi mot nghién clu trén hé nano PLGA chura
QE khac, khi ca ché phdm c6 hodc khong cé hoat chat déu
khong cé gay v& héng cau trong thi nghiém nay [27]. Mét
sO nghién ctru khac cho rang khi hong cau dugce xur ly véi
cac nano PLGA mang dién tich am sé khong cé hién
tuogng tan mau, khi héng cau tiép xuc véi cac hat nano
mang dién tich duong, hién tugng tan huyét xay ra ro rét
[28]. Do d6, hé nano PLGA/QE mang dién tich am thé hién
tinh tuong thich sinh hoc cao véi mau va cé thé dugc s
dung an toan cho cac Ung dung tiém tinh mach.

105+
=\:’ 100 —
q; )
E =% E EEFEE
g 95 -~ J ] ; 1 3 4
,§ 0.6 T+
£
= 0.4— PBS 100 200 300 400 500  Triton
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Hinh 4. D6 thi va hinh anh mau thit nghiém kha nang tan huyét cla
PLGA/QE

3.5. Thit nghiém kich ting trén mé hinh HET-CAM
A sl

SR

k 7% ;!; - l

Hinh 5. Hinh anh thir nghiém kich ting t
chiing 4m NaCl 0,9% (A), d6i chiing duong SDS (B), mau PNPs-Blank (C), mau
PLGA/QE (D) va QE (E)
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Thir nghiém kich Ung trén HET-CAM (Hen's Egg Test-
Chorioallantoic Membrane) dugc chudn héa va ap dung
réng rai trong nganh coéng nghiép my phdm va dugc
phdm dé danh gia do an toan clia san pham ma khong
can st dung dong vat thi nghiém [29]. Két qua thi nghiém
HET-CAM dugc thuc hién nham danh gia kha nang gay
kich Ung ctia PLGA/QE. Két qua trong hinh 5 cho thay,
nhom déi chiing am (NaCl 0,9%) c6 diém kich ting trung
binh la 0,07, khéng gay phan tng kich tng (muc d6 kich
ing 0). Nhém d8i chiing duong SDS 1% c6 diém kich tng
trung binh la 13,67, dugc phan loai la nhém gay phan tng
kich Ung nghiém trong (muc d6 kich Ung 3), véi xuat
huyét vi mé, tan mach va déng mau, mau chét sau 30
phat. B6i v6i nhdom QE, PNPs-Blank va PLGA/QE, diém
kich (ing trung binh déu la 0,07, khong c6 tac déng tiéu
cuc nao trén mang CAM, khong cé xuat huyét, ly giai hay
doéng mau, va mau van song sau 24 gid (muc do kich tng
0). Két qua nay tuong tu nghién ctu khac vé kha nang
kich Ung trén mang HET-CAM, trong khi cac mau thi
nghiém khéng gay kich ting, d6i chiing duong SDS 1% c6
IS = 12,8 [13]. Thi nghiém HET-CAM khang dinh PLGA/QE
¢6 tinh tuang thich sinh hoc cao, khéng gay kich ting trén
m& hinh thir nghiém.

4. KET LUAN

Nghién ctiu bao ché hé nano PLGA chita QE (PLGA/QE)
da thanh céng trong viéc phat trién mot hé théng phan
phéi thuéc én dinh, hiéu qua va c6 kha nang giai phong
QE kiém soat dugc trong cac diéu kién pH khac nhau. Hé
nano dat hiéu suat tai va nap lan luot la 66,10% va 14,18%,
vGi kich thudc hat trung binh 246nm, dap Ung yéu cau
ing dung lam sang. Hé nano PLGA/QE thé hién kha nang
khang oxy héa manh mé, bao vé té bao khoi stress oxy
hda, gidm tinh trang chét té bao do H,0, trén mo hinh dai
thuc bao RAW264.7 va trung hoa goc tu do DPPH hiéu
qua theo thai gian giai phdng. Cac thit nghiém tan huyét
va kich ung trén mé hinh HET-CAM khédng dinh tinh an
toan cta hé nano véi muc do kich ung thap. Két qua
nghién ctdu ching minh tinh kha thi cda hé nano
PLGA/QE trong phan phdi thu6c va ma ra tiém nang tng
dung trong diéu tri cac bénh ly lién quan dén stress oxy
hoa, gop phan phat trién thanh céng nghé phan phéi
thudc tién tién.
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