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Doxorubicin (DOX) is a potential anti-cancer agent but has limited
clinical applications due to serious side effects caused by parenteral
administration and low oral bioavailability. Preparation of nanoliposomes
(LIP)is considered an effective solution to increase the oral bioavailability
of DOX. This study aims to prepare the LIP-DOX coated with bacterial
cellulose nanofibers (NanoBCF) for oral administration. The LIP-DOX
or NanoBCF-LIP-DOX was successfully prepared using the hydration
method. The obtained LIP-DOX or NanoBCF-LIP-DOX have nano-
sized size (< 200 nm), with uniform distribution (PDI < 0.25) and high
encapsultion efficiency (> 80%). The release of DOX from LIP-DOX,
or from NanoBCF-LIP-DOX lasts up to 12 hours. DOX release from
NanoBCF-LIP-DOX was slower than from LIP-DOX. The release of
DOX from LIP-DOX or from NanoBCF-LIP-DOX follows a diffusion
mechanism and follows the Higuchi model (in NanoBCF-LIP-DOX) and
the Korsmeyer-Peppas model (in LIP-DOX). The results demonstrated
the successful preparation of the NanoBCF-LIP-DOX system to create a
potential sustained-release DOX delivery system for oral administration.
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Doxorubicin (DOX) 1a chat chong nhiéu loai ung thu tiém ning
nhung bi han ché trong cac ing dung 1am sang do tic dung phu
nghiém trong gay ra boi ding thudc theo duong tiém va co sinh
kha dung duong udng thip. Bao ché nanoliposomes (LIP) dan DOX
(LIP-DOX) dugc dung nhu giai phap lam tang sinh kha dung duong
udng cia DOX. Nghién ciru nhim muc dich chudn bi va danh gia
su giai phong DOX cua hé LIP boc céc soi nano cellulose vi khuan
(NanoBCF) dan DOX dung duong udng. Phuong phap nghién ciru
bao ché h¢ LIP-DOX hoic NanoBCF-LIP-DOX bang phwong phap
hydrate hoa. Két qua hé duge bao ché vai kich thude ¢ nano (< 200
nm), c6 phan bd kich thuéc hat kha dong déu (chi sé PDI < 0,25)
va voi hiéu suat LIP hoa thu dugc kha cao (> 80%); Su giai phong
ctia DOX tir LIP-DOX, hoic tir NanoBCF-LIP-DOX kéo dai dén
12 gio. DOX giai phong tir NanoBCF-LIP-DOX cham hon tir LIP-
DOX; Qua trinh giai phong DOX tir LIP-DOX hodc tir NanoBCF-
LIP-DOX theo co ché khuéch tan va tuan theo mé hinh Higuchi (&
NanoBCF-LIP-DOX) va mé hinh Korsmeyer-Peppas (¢ LIP-DOX).
Két qua da chimg minh bao ché thanh cong hé NanoBCF-LIP-DOX
nham tao ra mot hé thong phan phdi DOX giai phong kéo dai tiém

ning dung cho duong udng.

1. Giéi thiéu

Doxorubicin (DOX) 1a mot thube khang sinh
dugc phat hién tir thap ky 50 cua thé ky XX va

dugc dua vao su dung trong lam sang tur thap ky

buéng tring,... (Ahmad, N., Ahmad, R., Alam,
M.A., Ahmad, F.J, 2018; Aloss, K., Hamar, P,
2023). Tuy nhién, DOX 1a thudc c6 doc tinh rat
cao va co rat nhiéu tac dung phu khong mong

mudn, dic biét 1a doc tinh gay suy tay, lam thiéu

70 cua thé ky XX dé di€u tri nhiéu bénh ung thu  pach cdu, giam tiéu cau, lam rdi loan nhip tim,...

khac nhau nhu ung thu va, ung thu phdi, ung thy  va co thé din dén tr vong (Aloss, K., Hamar,
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P, 2023; Badshah, M., et al, 2017). Pac biét, do
DOX tan tdt trong nudc nén sau khi tiém tinh
mach, cic phan tir thudc dé dang dugc khuéch
tan va phan phdi ty do trong toan bo co thé, din
dén co6 nhiéu tac dung phu khong mong mudn
va han ché dat lidu luong thich hop can thiét dé
trc ché té bao ung thu (Cao, C. B., Ong, P. X.,
Nguyen, T. X, 2024). Vi thé, viéc bao ché ra loai
thudc c6 tac dung hudng dich dé didu tri bénh
ung thu hién nay la sy lya chon thich hop dé
tang hiéu qua cua thudc tai cac khdi u va giam
doc tinh & mo lanh (Daeihamed, M., et al, (2017,
Daeihamed M., et al, (2017). Nanoliposomes
(LIP) 1a mdt trong nhiing hé dan thudc co tac
dung hudéng dich dang duogc chu trong phat
trién trong bao ché hién dai (Ahmad, N., et al,
2018). Tuy nhién, tinh dén nay mai chi c6 hai
loai cong thuc LIP-DOX dung cho duong tiém
(chua c6 cong thire ding cho duong udng) dugc
cip phép str dung trong lam sang gém LIP-
DOX boc polyethylene glycol (PEG) (Doxil®
va Lipodox® ¢ Hoa Ky, Caelyx® & Chau Au)
va LIP-DOX khong boc PEG (Myocet® ¢ Chau
Au va Canada), ca hai loai nay déu lam thay do6i
dang ké dac tinh duoc dong hoc va giam doc tinh
trén tim (Ahmad, N., et al, 2018; He, H., et al,
2019). Pudng udng duoc sir dung dua thude phd
bién, théng dung nhét va 1a con duong ua thich
ctia hau hét bénh nhan vi mang lai nhiéu loi ich
déng ké nhu dé sir dung, d& tuan thu, linh hoat,
dé kiém soat,... Tuy nhién, do dic tinh hoa 1y cua
dugc chat va cac rao can sinh 1y nhu sy mat 6n
dinh trong moi truong ctia duong tiéu hoa nén
viée st dung nhiéu duoc chat qua duong ubng
datra nhiéu thach thtre (He, H.,et al, 2019). Hon
nita, DOX c6 sinh kha dung dudng udng rit thap
(~5%) do tinh thAm thip cua duong tidu hoa,
khong bén trong dich da day va dé bi chuyén hoa
(Badshah, M., et al, 2017; Huang, L.,et al, 2013;
Kalaria, D.R.,2009).

Trong nhirng nam gin day, mot s ky thuat
dd duoc phét trién dé nang cao hiéu qua cia

LIP khi ding bing dudng udng (Daeihamed,

M., et al, 2017; Makwana V., 2021). Mt trong
nhitng phuong phap nay lién quan dén viée chirc
ning hoa bé mit LIP nhim bao vé ching khoi
mdi truong tiéu hoa khic nghiét, ting sy hap
thy, giam chuyén hoa,... [3, 16, 17] (Badshah,
M.,2017; Nguyen, H.T., 2021; Nguyen, T. X.,
Huang, L., Gauthier, M., Yang, G., Wang, Q,
2016). Cong thirc LIP-DOX dugc phii boi nhiéu
16p polyme mang dién da dugc bao ché va ching
minh khéng chi cung cap mot cdu triic bén chic
gitip bao vé DOX khoi méi trudng khic nghiét
cua da day ma con lam tang sinh kha dung cua
thube (Nguyen, H.T., Trinh, T.N., Vong, L.B,
2021). Anh hudng cua cac thong sb cong thirc
LIP khac nhau (thanh phan lipid, kich thudc
hat,...) d6i v6i su hdp thu DOX qua dudng udng
da dugc nghién ciru in vitro va in vivo cho thay
hiéu qua cua LIP duong udng phu thudc nhidu
vao dac tinh hoa ly cta cong thic va dung LIP co
thé cai thién sinh kha dung dudng udng cia DOX
(Nguyen, T. X., Huang, L., Gauthier, M., Yang,
G., Wang, Q, 2016). Viéc su dung cac LIP qua
trung gian taurine-chitosan dé ting cuong hip
thu DOX qua dudng udng da dugc ching minh
(Badshah, M., Ullah, H., Khan, S. A., Park, J.
K., Khan, T, 2017). Hon nita, cellulose vi khuan
(BC) la mét polyme tu huy sinh hoc duoc tao
thanh bang con dudng sinh hoc trong méi trudng
¢b cac chét dinh dudng khac nhau (Nguyen, T.
X., Huang, L., Liu, et al, 2014). BC co6 cAu tao
khong gian theo kiéu mang luéi bao gdm nhiéu
soi nho siéu min ¢ kich thudc nanomet, c6 do
tinh khiét kha cao va c6 tinh xép chon loc, ¢o
kha ning tham va hat nude tét, giit nude cao,...
(Nguyen, T. X., Huang, L., Liu,.2014; Nguyen,
T. X., Pham, M. V., Cao, C. B, 2020). Trong y
hoc, BC dugc quan tdm va sir dung lam mat na
dé nuoi dudng da, td dugc, mach mau nhan tao
dung trong cdy ghép, hé dan va phan phdi dugc
chat, mang tri bong va ta duoc,... BC dugc dung
lam vat dan va phéan phdi berberine in vitro qua
duong udng (Nguyen, T. X., Huang, L., Liu, L.,
Abdalla, A. M. E., Gauthier, M., Yang, G, 2014)
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Dic biét, BC con 1a ngudn tao soi nano cellulose
ty nhién (Pham, H.M.T., Nguyen, L.V., Nguyen,
Q.T, 2014). Céc soi nano celulose vi khuén co thé
dung dé chirc ning hoa bé mit ctia LIP va c6 thé
giap bao v¢ LIP & mdi truong c6 chira emzyme
va pH ¢ duong da day rudt. Muc dich cta nghién
ciru nay nham bao ché hé nanoliposomes boc
cac soi nano cellulose vi khuan ddn DOX dinh

hudng dung cho duong ubng.

2. Phuwong phap nghién ciru
2.1. Vit ligu va trang thiét bi

Vit liéu: Mang BC tinh khiét dugc cung cip
tor mot nghién ctru khac (Singhsa, P., Narain, R.,
Manuspiya, H, 2018). Doxorubicin hydrochloride
DOX),
stearylamine dugc cung cap bai Cong ty Glentham
Life Sciences (Anh). Cac hoa chit khac déu dat

tiéu chudn dung trong phan tich.

(Doxorubicin: cholesterol, lecithin,

Trang thiét bi: Can phan tich (Sartorius, Thuy
S¥); Méy khudy tir gia nhiét HS15-26P (Misung,
Han Qudc); May phan tich kich thudc hat nano SZ-
100Z (Horiba Scientific, Nhat Ban); May do pH,
mV, nhiét 6 dé ban Lab 855 (SI Analytic, Pirc);
Tai tham tich Spectrumlab/Por 4, MWCO: 12-14
kD (Spectrum Labs, M¥); Bé siéu 4m Ultrasound
CB S-100H (Elma, buc); B Micropipette don
kénh (Capp, Pan Mach); Thiét bi giam kich thuéc
bang cach ddy qua mang (Estern Scientific, M¥);
My do quang ph6 UV-Vis 2450 (Shimadru, Nhat
Bén); May thur d6 hoa tan Agilent 708-DS (Agilent
Technologies, Malaysia); May cO0 quay chan
khong WEV-101V (Daihan, Han Qudc) va mot sd
trang thiét bi khac dat tiéu chuan thi nghiém.

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phép chuan bi cac dung dich dém

Céc dung dich dém c6 pH 1a 5,5; 7,4 dugc
chuén bi theo Dugc Dién Viét Nam va nghién clru
khéc ( Golla, K., Reddy, P.S., Bhaskar, C., Kondapi
A K, 2013; Nguyen, H.T., Trinh, T.N., Vong, L.B,
2021). Hoa tan 1,68 g (NH,),SO, vao 100 mL nuGc
160|

cét, do pH va hiéu diéu chinh pH (néu can) bang
dung dich NaOH 10% thu dugc dung dich dém
ammonium sulfate pH = 5,5. Hoa tan 0,6 g kali
dihydrophosphate; 6,4 g dinatri hydrophosphate
va 5,85 g natri chloride trong nudc vua du 1000
mL, do pH va hiéu chinh pH (néu can) thu duoc
dung dich dém phosphate pH = 7,4. Hoa tan 140
mM NaCl va 10 mM acid 4-(2-hydroxyethyl)-1-
piperazin ethanesulfonic trong nudc cit, do pH va
hiéu chinh pH (néu cin) bang dung dich NaOH 1
M hoédc HCI1 1 M thu dugc dung dich dém HEPES
pH=17,4.

2.2.2. Phuong phéap chuén bi hé liposomes dan
DOX

LIP duoc bao ché tir lecithin, cholesterol va
stearylamine (4:1:0,149; w/w) theo phuong phap
hydrate hoa mang mong va giam kich thude tiéu
phan bang phuong phap dun/ép [2, 7, 17]. Hoa
tan lecithin, cholesterol va stearylamine trong 50
mL cloroform trong binh cau ciia hé thong cat
quay (6 nhiét do phong). Cit quay trong khoang
12 gid véi toe d6 50 vong/phit va & 40°C. Sau
do, dung dich dém ammonium sulfate pH = 5,5
dugc st dung dé hydrate hoa 16p mang mong
lipid & 60°C. LIP thu dugc s€ dugc giam kich
thudc va dong nhat hoa bang thiét bj dun/ép.
LIP dat kich thugc s& dugc ddi moi truong bén
ngoai thanh dém HEPES pH = 7,4 bang ky thuat
tham tich. Nang nhiét ¢ ciia hon dich LIP da tao
chénh léch pH 1én 55 dén 60°C rdi hoa tan DOX
vao vau trong 15 phuat. LIP-DOX tao thanh duogc
bao quan & nhiét do 2 dén 8°C.

2.2.3. Phuong phap ché tao cac s¢i nano
celulose vi khuan

Céc soi nano celulose vi khuan (NanoBCF)
duoc tao ra theo két qua cua cic cong bd khac
(Pham, H.M.T., Nguyen, L.V., Nguyen, Q.T,
2014; Thanki, K., Gangwal, R. P., Sangamwar, A.
T., Jain, S, 2013). cu thé nhu sau: Bot cellulose
tir mang BC tinh khiét dugc tao ra bang cach st
dung may xay BC véi van téc 1500 v/p trong thoi

gian ba phut, sau d6 loai bo nudc. Can 50 g bot
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cellulose cho vao mét cdc thity tinh 1000 mL, sau
d6 thém 400 mL dung dich acid H,SO, 60%, tién
hanh thity phan trén may khudy tir voi toe do 300
v/p trong thoi gian 120 phat & 60°C. Tiép theo,
cho 450 mL nudc cit vao hdn hop dé pha loang va
dé loai bo axit tir hdn hop, sir dung may ly tim &
6000 v/p trong 15 phiit cho dén khi phan nbi phia
trén tré nén duc. Cudi ciing, phan ling dong & phia
duoi 1a NanoBCF.

2.2.4. Phuong phap ché tao hé liposomes dan
DOX boc cac soi nano celulose vi khuén

Tao hén dich NanoBCF béng cach hoa tan
trong nudc nguyén chit c6 khudy qua dém véi
ty 1€ 0,1% (w/v) luong NanoBCF (Thanki, K.,
Gangwal, R. P.,, Sangamwar, A. T., Jain, S, 2013).
Sau d6, thém hén dich LIP-DOX vao hén dich c6
thé tich twong duong ciia NanoBCF & nhiét do
phong va t trong 1 gio trong diéu kién dung khudy

tur lién tuc.

2.2.5. Phuong phap phan tich cac tinh chat clia
hé nano

Str dung hé thong phan tich kich thudc hat c&
nano SZ-100Z ( Aloss, K., Hamar, P, 2023) dé do
kich thudc hat (KTTP), thé zeta (Zeta) va chi s
da phan tan (PDI) ctua hé nano. Thé zeta dugc do
o nhiét do buéng do 25°C, str dung cuvet nhyua voi
dién cuc carbon. KTTP va PDI dugc do ¢ nhiét do
budng do 25°C, goc do 90°, sb 1an do trén 1 1an dua

mau 12 01 1an, str dung cuvet thach anh.

Hiéu suat LIP hoa [2, 7] 1a phan trim dugc
chat gan vao bén trong LIP. Tién hanh tach DOX
tu do béng tai tham tich, sau d6 dinh lwong DOX
trong LIP con lai trong tai, so sanh voi lugng
DOX ban dau (toan phan) dé tinh hiéu suat LIP
hoa theo cong thiuc 1: Trong do: Qt 1a lugng
DOX dugc thém vao theo 1y thuyét, H 13 suét
LIP hoéa, Qd la lugng DOX duoc thdm tach.
Cu thé nhu sau: Cho vao trong tii tham tich 1
thé tich chinh xac ché pham. Treo tai thdm tich
ngdp trong dung dich dém phosphate pH = 7.4.
Thé tich dung dich dém gap 100 lan thé tich ché

pham trong tai. Dé yén 24 gid ¢ nhiét do tir 5 dén
10°C. Pinh lugng DOX trong moéi trudong ngoai
tai tham tich bang miy do quang phé UV-Vis
2450 ¢ budc song 480 nm.

2.2.6. Banh gia sy do on dinh cta hé nano
trong dich tiéu h6a mdé phéng

Do 6n dinh hoa Iy ciua LIP-DOX hoic
NanoBCF-LIP-DOX dugc danh gia trong moi
truong dich tiéu héa mé phong gém dich da
day mo phong (SGF, pH = 1,2) va dich rugt mo
phong (SIF, pH =6,8) [7, 16]. SGF véipH = 1,2
duogc diéu ché bang cach hoa tan 100 mg pepsin
trong 5 mL dung dich nudc chtta 0,35 mL HCI
dam dic, sau d6 bd sung 100 mg natri chloride,
diéu chinh thé tich (t6i da 50 mL) bang nudc va
diéu chinh pH vé 1,2 béng cach thém HCI dam
dac. SIF véi pH = 6,8 duogc chuén bi boi hoa
tan 340 mg kali phosphate trong 10 mL dung
dich nuéc, sau d6 thém 3,85 mL NaOH 0,2 M va
500 mg pancreatin da duoc thém vao; Thé tich
cudi cung dugc dinh muc 1a 50 mL va pH duogc
diéu chinh vé 6,8 bang NaOH; Bé mo phong tac
dung cua mudi mat thi natri taurocholate 3 mM
da duogc thém vao SIF. Trong SGF va SIF, tuwong
ung, 1 mL cong thuc h¢ nano dugc thém vao
9 mL dich tiéu héa md phong va hdn hop nay
sau do dugc u trong 2 va 6 gio (Nguyen, H.T.,
Trinh, T.N., Vong, L.B, 2021). Kich thudc hat,
thé zeta va hiéu qua dong goi duge danh gia nhu
da néu cho mdi cong thirc tai thoi diém bat dau

hoic két thac.
2.2.7.Banh gia sy gidi phong DOX clia hé nano

Danh gia su giai phong DOX tur h¢ nano (LIP-
DOX hodc NanoBCF-LIP-DOX) hoac tur dung
dich DOX duogc thuc hién béng cach st dung
may tht d0 hoa tan Agilent 708-DS (Agilent
Technologies, Malaysia) theo phuong phap mang
thdm tich va & trong méi trudng dung dich dém
phosphate pH = 7,4 (tuong duong pH cia mau)
o 37°C (Golla, K., Reddy, P.S., Bhaskar, C.,
Kondapi A.K., 2013). Lay 2 mL cua mdi miu
(LIP-DOX hoac NanoBCF-LIP-DOX) dugc tron
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v6oi 2 mL moi truong dém phosphate pH = 7,4
duoc dat trong ti tham tich Spectrumlab/Por 4,
MWCO: 12-14 kD (Spectrum Labs, My), tui nay
dugc budc kinh va dat vao 900 mL mdi truong
dém phosphate pH = 7,4 va git ¢ nhiét do 37 +
0,5°C vé6i tée do khudy cua 100 vong/phut. Sau
cac khoang thoi gian 0 gio, 1 gio, 2 gio, 4 gio,
6 gio, 8 gio, 10 gio, 12 gio, 24 gio, tién hanh rat
mau dé do mat d6 quang phd ciia cac mau do. S6
luong mau dugc rit ra sau mdi khoang thoi gian
1a 5 mL va duge bd sung lai 5 mL dung dich d&ém
tuong Ung. Tét ca cac thi nghiém duoc thuc hién
3 1an d tinh toan lay gia tri trung binh. Ty 1¢ giai
phong DOX dugc tinh theo cong thuc 2: R(%) =
x 100% (2). Trong cong thuc (2): R 1a ty 1€ giai
phong DOX; C, la ndng d6 cia dung dich DOX
trong dung dich tai thoi diém t; v, la thé tich cua
dung dich dém tai cac gia tri pH khac nhau; n la
s6 luong mau lay ra tir dung dich giai phong; V,la
thé tich dung dich dém thém vao; m la khbi luong

thuoc nap vao cac hé nano.

2.2.8. Banh gid dong hoc va co ché giai phéng
duoc chat

Mo hinh dong hoc giai phong duoc chit cho
phép du doan lugng duge chét giai phong ra khoi
dang bao ché sau khoang thoi gian nhét dinh trong
diéu kién thir nghiém. Viéc nghién ctru dong hoc
giai phong dugc chit nham biét duge ban chét ctia
viéc giai phong duoc chat ra khoi dang bao ché.
DDSolver dugc sir dung dé xac dinh gia tri cia cac
mo hinh dong hoc khac nhau [24]. Cac mo6 hinh
khac nhau mé ta dong hoc giai phéng dugc chat

bao g(‘”)m: Bac khong (Zero order); Bac nhéat (First

order); Higuchi; Hixson-Crowell, Korsmeyer-

Peppas.
2.3. Xir ly 56 li¢u

Phén tich xir 1y cac sb liéu thong qua phéan
mém Microsoft Excel 2016 va duoc trinh bay
duéi dang “sé trung binh + d6 1éch chuin” (+
SD). DDSolver (tién ich mé rong b6 tro cho
Microsoft Excel) (Zhang, Y., et al, 2010) va
Analysis ToolPak (trong Microsoft Excel 2016)
duoc dung dé phan tich dir liéu. Khi gia tri p nho
hon 0,05 thi nhiing khac biét dugc coi 1a co y
nghia thong ké. Mdi cong thirc duoc do lap lai

it nhat 3 1an.

3. Két qua va ban luan

3.1. Chudn bi h¢ LIP-DOX boc va khéng boc

cdc sgi nano celulose vi khudn

Két qua ¢ Bang 1 cho thdy, hé nano gdbm LIP-
DOX va NanoBCF-LIP-DOX duoc tao thanh véi
kich thudc ¢ nhé (< 200 nm), c¢6 sy phan bd c&
hat kha dong déu (chi sé PDI < 0,25) va c6 hiéu
suat LIP hoa thu dugc kha cao (> 90% véi LIP-
DOX va > 80% v6i NanoBCF-LIP-DOX). Nhu
vay, sau khi dugc boc cac s¢i nano celulose vi
khuén (NanoBCF) thi hé LIP-DOX c¢6 su giam
dién thé zeta tir 52,4 (& LIP-DOX) xudng con
36,2 (6 NanoBCF-LIP-DOX) va hiéu suit LIP
giam nhe (84,3% & NanoBCF-LIP-DOX). Két
qua nghién ctru nay cho thdy c6 su twong dong
v6i két qua & mot s6 cong bd khac khi LIP dugce
boc biang cac polyme khac (Golla, K., Reddy,
P.S., Bhaskar, C., Kondapi A.K.,2013) hoac LIP
dugc boc béi NanoBCF dan paclitaxel (Thanki,
K., et al, 2013).

Béng 1. Dac tinh ciia hé LIP-DOX bgc va khong boc NanoBCF (+ SD, n = 3)

Cong thuc KTTP (nm) PDI Zeta (mV) Hiéu suét (%)
LIP-DOX 119,6 £ 6,3 0,23 £0,06 524+47 91,6+53
NanoBCF-LIP-DOX 192,775 0,24 +0,08 36,2+3,5 843+5,9
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3.2. Pdnh gid sw dp én dinh ciia hé nano

trong dich tiéu hoa mé phong

Sy mét 6n dinh cua LIP do su két tu va phén ra
trong moi truong dudng tiéu hoéa (GI) 1a han ché
chinh dbi voi viée sir dung LIP bang dudng udng.
Do do, viéc sir dung thude duong uéng hiéu qua
phu thudc vao vi€c tang tinh 6on dinh cua LIP duge
nap thudc trong GI. Ba c6 mét s6 nd lyc thay doi
tinh 6n dinh ciia LIP bang cach sit dung polyme dé
6n dinh chiing va cho phép st dung chung trong
phan phdi qua dudng miéng ( Badshah, M., et al,
2017). Két qua & Bang 2 cho thay do 6n dinh va tac
dung bao v¢ dugc nang cao sau khi phu NanoBCF
trén bé mat LIP dugc & trong SGF va SIF. Khi duoc
u trong SGF va SIF, kich thudc hat cua LIP-DOX
tang theo thoi gian, cho thdy né khong on dinh
trong moi truong GI. Quan sat nay co thé dugc giai
thich boi kha ning LIP tich dién duong co thé hap

phu céc vat liéu tich dién am trong moi truong GI,

diéu nay s& khién LIP trd nén khong 6n dinh va két
tu. Hon nita, mudi mat va cac chat hoat dong bé
mit khac duge tim thay trong dudng tiéu hoa c6 tac
dong 16n dén su 6n dinh céu trac cua LIP. Ngoai
ra, lipase tuy pha v& phospholipid, diéu nay c6 thé
dan d&n sy mat 6n dinh ctua LIP (Daeihamed, M.,
et al, 2017). Khi u trong SGF va SIF, kich thudc
hat NanoBCF-LIP-DOX giam nhe theo thoi gian.
Diéu nay c6 thé 1a do NanoBCF che chin mdt phan
bé mat LIP trong méi truong GI. Hon nita, két qua
trong nghién ctru nay ciing cho thiy trong SGF va
SIF, NanoBCF-LIP-DOX thé hién d 6n dinh tuong
d6i cao hon so v6i LIP-DOX. Két qua ¢ Bang 2 cho
thdy NanoBCF-LIP-DOX c6 su che chén cua 16p
NanoBCF lam ngan chan sy ro ri thudc tir su tiép
xuc voi LIP va phospholipid véi moéi truong GI. Su
10 ri DOX tir NanoBCF-LIP-DOX giam hon so véi
LIP-DOX khi dugc t trong SGF va SIF.

Bing 2. P on dinh ciia LIP-DOX va NanoBCF-LIP-DOX
trong dich tiéu héa mé phéong & 37 °C (£ SD, n = 3)

KTTP (nm) Zeta (mV) Hiéu suét (%)
C6ng thl'l'c 3 N z ’ N 7 ’ N It
Bit diu Két thiic Bit diu Két thiic Bit diu Két thiic
LIP-DOX
SGF véi pH 1,2 1196 £63 | 187,0£10,6 | 524+47 | 60,5+5,7 91,6 +53 40,6 £9,5
SIF v6i pH 6,8 1196+63 | 1650+93 | 52447 | 78,76, 91,6+5,3 552+10,7
NanoBCF-LIP-DOX
SGF véi pH 1,2 192,7+7,5 | 1957+8,6 | 362+35 | 38,741 84,3+59 80,6 £4,3
SIF v6i pH 6,8 192,7+7,5 | 1985+94 | 362+35 | 37,6+39 84,3+59 78,8+5,5

3.3. DBanh gia sw gidi phong DOX ciia hé nano

Ty ¢ DOX dugc giai phong tur dung dich
DOX, hoac tir LIP-DOX, hoac tir NanoBCF-LIP-
DOX trong moi truong pH = 7,4 duogc trinh bay o
Hinh 1 cho thay, tdc d6 giai phong DOX (tir dung
dich DOX, hoac tir LIP-DOX, hodc tir NanoBCF-
LIP-DOX) xay ra nhanh trong 120 phut dau tién,
dat 16,96-64,11% (16,96% tu NanoBCF-LIP-
DOX; 34,87% tu LIP-DOX; 64,11% tir dung dich
DOX). Sy giai phong cua DOX duoc kéo dai dén

12 gio ¢ LIP-DOX va dat khoang 70%; trong
khi DOX dugc giai phong kéo dai dén 12 gio ¢
NanoBCF-LIP-DOX va dat khoang 40%. Ngoai
ra, két qua & Hinh 1 con cho thdy sy giai phong
DOX tir NanoBCF-LIP-DOX cham va kéo dai
hon so véi tr LIP-DOX hay tir dung dich DOX.
Két qua nghién ctru nay cho thdy ham lwong thude
gidi phong trong 120 phut dau it hon nhung thoi
gian giai phong kéo dai hon so vdi cac nghién ctru
khac [7, 16, 23].

1163



Nguyen Xuan Thanh/Vol 10.

No 2_April 2024| p.157-166

R R ]
J-rmemnnnases )

NanoBCF-LIP-DOX
[ - - - Dung dich DOX

100
90
gao_ III
» 704 ]:
2.1 il
& : I/I’
8 50 PR
& 11 &
S 404 ’
&0 £ I
& 30 47
=217
20—.‘,
10 -
O | T T T T
0 2 4 6 8 10

Thoi gian (gio)

Hinh 1. Ty 1€ DOX gidi phdong tir hé nano trong moi trwong dich da day moé phéng (= SD, n = 3)

3.4. Panh gid dong hoc va co ché giii phong
DOX cuia hé nano

Danh gia dong hoc giai phong DOX (tor LIP-
DOX hoac NanoBCF-LIP-DOX) trong mdi
truong pH = 7,4 duoc thuc hién theo cac mo hinh
nhu: Bac khong (Zero order); Béc nhat (First
order); Higuchi; Hixson-Crowell, Korsmeyer-
Peppas. Dya trén két qua phén tich c6 thé xac dinh
dugc dong hoc qua trinh giai phong DOX tu LIP-
DOX hoic tir NanoBCE-LIP-DOX, nham tim ra
co ché giai phong DOX cua LIP-DOX hodc cua
NanoBCF-LIP-DOX. Két qua trinh bay ¢ Bang
3 cho biét cac théng sb dong hoc cia qua trinh
giai phong DOX tir LIP-DOX hodc tir NanoBCF-
LIP-DOX trong dung dich pH = 7,4. Phan tich
dong hoc giai phong DOX tir LIP-DOX hoac tir

NanoBCF-LIP-DOX trong dung dich pH = 7,4
theo thoi gian nhu dugce néu & Bang 3 cho thdy,
DOX duogc giai phong tir LIP-DOX tuan theo mo
hinh Korsmeyer-Pepas vi phuong trinh hdi quy
tuyén tinh theo mé hinh nay c¢6 hé sé twong quan
R216n nhat (R = 0,9643) va voi hé sb giai phong n
= 0,494 (n > 0,45) nén co ché giai phong ciia DOX
theo co ché khuéch tan khong theo dinh luat Fick
(khuéch tan kém theo sy bao mon); Trong khi, qua
trinh giai phong DOX tur NanoBCF-LIP-DOX
tuan theo mo hinh Higuchi vi phuong trinh hoi
quy tuyén tinh theo mé hinh nay c6 hé sé tuong
quan R? 16n nhét (R? = 0,9482) va véi hé sb giai
phong n = 0,364 (n < 0,45) nén DOX giai phong
theo co ché khuéch tan theo dinh ludt Fick. Két
qua nghién ctru nay ciing phu hop vdi nghién ctru
khac (Thanki, K.,et al, 2013).

Bing 3. Gia tri vé hé so twong quan (R?) va hé sb giai phéng (n) ciia LIP-DOX
va NanoBCF-LIP-DOX trong méi truwong dich da day mé phéng & 37°C

Hé sb twong quan (R?)
Cong thire Bic Bac  Higuchi  Hixson- Korsmeyer- (n) Co ché giai phéng
khong nhit Crowell Peppas
Khuéch tan khong theo
LIP-DOX 0,7840  0,7549  0,8187 0,8438 0,9643 0,494 .
dinh luat Fick
Khuéch tan theo dinh
NanoBCF-LIP-DOX  0,8080  0,8855  0,9482 0,3623 0,9346 0,364 it Fick
uét Fic
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4. Két luan

Nghién ctru bao ché thanh céng hé LIP-DOX
hoac NanoBCF-LIP-DOX véi kich thudc cd nano
(<200 nm), c6 su phan bd ¢& hat kha dong déu (chi
s6 PDI < 0,25) va v6i hiéu suat LIP hoa thu dugc
kha cao (> 80%). DOX dugc giai phong nhanh
tr LIP-DOX hoac NanoBCF-LIP-DOX, sau do
cham dan trong 120 phut dau. Su giai phong cua
DOX tir LIP-DOX, hodc tir NanoBCF-LIP-DOX
kéo dai dén 12 gid. DOX giai phong tir NanoBCF-
LIP-DOX chém hon tur LIP-DOX. Qua trinh giai
phong DOX tu LIP-DOX hodc tir NanoBCF-
LIP-DOX theo co ché khuéch tan va tuan theo
mo hinh Higuchi (6 NanoBCF-LIP-DOX) va md
hinh Korsmeyer-Peppas (& LIP-DOX). Két qua
da chirng minh bao ché thanh cong hé NanoBCF-
LIP-DOX nhim tao ra mot hé thong phan phéi
DOX giai phong kéo dai tiém ning ding cho
dudng udng.

Loi cam on

Nghién ctru nay duoc hd tro tai chinh ctia Bo
Gi4o duc va Pao tao (d& tai KH&CN cip Bo, ma
s6 B.2022-SP2-06).
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