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Tém tit

Curcumin (CUR) véi c4c tinh chat sinh dugc quan trong nhung han ché vé hiéu qua vi sinh kha dung rat thap. Bao ché
h¢ ¢ dang liposomes (LIP) duoc dung nhu giai phap hi¢u qua dé 1am tiang sinh kha dung dudng udng cia CUR. Nghién
ctru nay nham bao ché va danh gia sy giai phong dugc chat ctia hé LIP boc céac soi nano cellulose vi khuin (NanoBCF)
dan CUR st dung cho dudng udng. Hé LIP-CUR hodc NanoBCF-LIP-CUR dugc chudn bi thanh céng bang cach hydrat
hoa mang méng. LIP-CUR va NanoBCF-LIP-CUR tao ra c¢6 kich thudc ¢& nano (< 200 nm), sy phan b6 ¢ hat kha dong
déu (chi s6 PDI < 0,25) va dat hi¢u suat LIP hoa kha cao (> 70%). Trong 60 phit dau, CUR dugc giai phong nhanh tir
LIP-CUR hoic NanoBCF-LIP-CUR, sau d6 cham dan. Su giai phong ciia CUR tir LIP-CUR kéo dai dén 10 gio, trong
khi & NanoBCF-LIP-CUR kéo dai dén 12 gio. CUR giai phong tir NanoBCF-LIP-CUR cham hon tir LIP-CUR. Sy giai
phong ctia CUR tir LIP-CUR hoic tir NanoBCF-LIP-CUR dat gi4 tri thap nhat & pH = 1,2 va cao nhét & pH = 6,8. Qué
trinh giai phéng CUR tir LIP-CUR hoic tir NanoBCF-LIP-CUR theo co ché khuéch tan va tuan theo mo hinh Higuchi (&
NanoBCF-LIP-CUR) va mé hinh Korsmeyer-Peppas (& LIP-CUR). Két qua dd chirg minh bao ché thanh cong hé
NanoBCF-LIP-CUR nhim tao ra mot hé thong phan phdi CUR giai phong kéo dai tiém ning ding cho dudng udng.

Tur khéa: Céc sgi nano cellulose vi khuan; curcumin; duwong uong; giai phong; liposomes.

Abstract

Curcumin (CUR) has many important biopharmaceutical properties but is limited in effectiveness because of its very low
bioavailability. Preparation in the form of liposomes (LIP) is considered an effective solution to increase the oral
bioavailability of CUR. This study aims to prepare and evaluate the drug release of the LIP-CUR system coated with
bacterial cellulose nanofibers (NanoBCF) for oral administration. The LIP-CUR or NanoBCF-LIP-CUR system was
successfully prepared using the hydration method. The obtained LIP-CUR and NanoBCF-LIP-CUR have nano size (<
200 nm), fairly uniform distribution (PDI < 0.25) and quite high encapsultion efficiency (> 70%). During the first 60
minutes, CUR s released rapidly from LIP-CUR or NanoBCF-LIP-CUR, then slowly. The release of CUR from LIP-
CUR lasted up to 10 hours, while in NanoBCF-LIP-CUR it lasted up to 12 hours. CUR release from NanoBCF-LIP-CUR
was slower than from LIP-CUR. The release of CUR from LIP-CUR or from NanoBCF-LIP-CUR reached the lowest
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value at pH = 1.2 and the highest at pH = 6.8. The release of CUR from LIP-CUR or from NanoBCF-LIP-CUR follows
a diffusion mechanism and follows the Higuchi model (in NanoBCF-LIP-CUR) and the Korsmeyer-Peppas model (in
LIP-CUR). The results showed that the NanoBCF-LIP-CUR system was successfully formulated to create a potential

extended-release CUR delivery system for oral administration.

Keywords: Bacterial cellulose nanofibers; curcumin; oral administration; release; liposomes.

1. Giéi thi¢u

Trong diéu tri bénh, duong udng la duong
dua thudc phd bién va théng dung nhit. Pon
gian, tién loi, an toan va sy tuan thu cao cua
ngudi bénh khi ding thude qua duong udng la
nhitng wu diém chinh 1am hiéu qua diéu tri cua
thudc ting 1én [1]. Hon nita, duong udng lam
nguy co lay truyén bénh giam, chi phi giam va
tan sudt dung thudc linh hoat c6 thé duoc kiém
soat [2]. Mic du c6 thé hap thy nhiéu chat dinh
dudng trong thirc an va nudc uéng mot cach an
toan, chon loc va hiéu qua, hé tiéu hoa van tao ra
mot rao can vat 1y cho su hip thu thube [2]. Do
dic tinh hoa 1y ctia thudce va céc rao can sinh Iy
nhu sy mat 6n dinh trong méi truong ctia dudong
tiéu hoa, viéc su dung nhiéu loai thudc béng
duong ubng dat ra mot thach thie dang ké [1].
Curcumin (CUR) ¢6 nhiéu tinh chit sinh dugc
hoc, bao gdm chdng nghén mach, chéng dong
mau, chéng ting sinh, chéng oxy hoa, viém va
ung thu,... [3]. Méc du vay, CUR bi chuyén hoa
va rat it tan trong nudc, trong phan loai sinh
duoc hoc thugoc nhom IV va khi dung duong
ubng bi thai trir nhanh [3, 4, 5]. Mot s6 cong bd
dd xem xét nhiéu cich dé ting sinh kha dung
duong ubng ciia CUR, chang han nhu ting d6
hoa tan va do tan cua CUR, giam chuyén hoa
hodc ting tinh thdm qua dudng tiéu hoa cta
CUR, va giam thai trir CUR,... [4-6]. Chuan bj
hé & dang liposomes (LIP) dugc coi la mot
phuong phéap hiéu qua nham ting sinh kha dung
duong ubng ciia CUR trong s cac phuong phap
trén [4, 5]. Cac 16p lipid kép cua LIP thuong
dugc tao thanh tir cac phospholipid tu nhién. Co
thé nap vao 16p vo lipid duoc chat than dau,
trong khi c6 thé nap vao phan 18i nuéc cua 16p
phospholipid kép duoc chat tan trong nude. Hap

thu truc tiép ctia LIP chita CUR (LIP-CUR) qua
duong tiéu hoa, cht dién hoat c6 thé 1am tang
tinh thdm, giam tiép xtic véi enzyme dudng tiéu
hoa, giam phan huy va kéo dai thoi gian tiép xtic
v6i thanh rudt 13 cac yéu té gop phan lam ting
sinh kha dung ctua LIP-CUR [5, 7]. Tuy nhién,
ban than lipid trong LIP bi méi truong pH va céac
enzyme tiéu hoéa ¢ rudt phan huy. St dung cac
polyme dé bao vé LIP bang cach chirc ning hoa
bé mat cua chung 1a cach c6 hi¢u qua dé cai thién
su bén vitng ctia tiéu phan nay [7, 8]. LIP dugc
boc chitosan ¢ thé duge bao vé & mdi truong
cua 6ng tiéu hoa. Bao vé duoc chat khoi tac dong
cua cdc enzyme nhu pepsin, trypsin,... trong
duong tiéu hoa va kiém soat giai phong thude
kéo dai da dugc ching minh khi boc LIP boi
chitosan [4, 7, 8]. Su twong tac gilta cac anion &
bé mat LIP mang dién tich &m va nhém amin
mang dién tich duong cua chitosan lam cho
chitosan bao phu LIP [7, 8]. Két qua cong bd cta
chung t6i trude day [8] cho thdy cac nanoLIP
boc chitosan dan berberine thé hién tinh 6n dinh
va giai phong thudc cham hon so véi cac
nanoLIP khong boc chitosan trong moi truong
md phong duong ti€u héa. Hon nita, cellulose vi
khudn (BC) 12 mot polyme tu hiy sinh hoc duoc
tao thanh bang con duong sinh hoc trong moi
truong co cac chat dinh dudng khac nhau [9, 10].
BC c¢6 céu tao khong gian theo kiéu mang luéi
bao gém nhiéu sgi nhé siéu min & kich thuée
nanomet, c6 do tinh khiét kha cao va c6 tinh xép
chon loc, c6 kha ning thAm va hut nuée tot, gitr
nudce cao,... [9, 11]. BC hip phu tot mot sé hoat
chat dé tao ra bao bi an toan cho sirc khoe va
khang khuan [12], BC tao thanh bao bi ¢6 chirc
ning cam bién thong minh bang cach hap thy
CUR [13],... Trong y hoc, BC dugc quan tam va
st dung lam mdt na dé nuoi dudng da, t4 duoc,
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mach mau nhan tao dung trong ciy ghép, hé dan
va phan phéi duoc chit, mang tri bong va ta
duoc,... [9, 14]. BC dugc dung lam vat dan va
phan phéi berberine in vitro qua dudng udng [9].
bac biét, BC con la nguén tao soi nano cellulose
tu nhién [11]. Cac soi nano cellulose vi khudn c6
thé dung dé chirc ning hoa bé mit cua LIP va c6
thé giap bao vé LIP ¢& moi trudng co chira
emzyme va pH ¢ duong da day rugt. Nghién ctru
nay nham bao ché va danh gia sy giai phong
duoc chét cua hé liposomes boc cac sgi nano
cellulose vi khuan din curcumin dinh huéng
dung cho dudng udng.
2. Vat liéu va phuwong phap nghién ciuru
2.1. Vit ligu va trang thiét bi

Vat liéu: BC tinh khiét (dang mang) duogc cép
tr san phdm trong nghién ctu khac [15].
Curcumin, cholesterol, lecithin, stearylamine
duoc cap boi Cong ty Glentham Life Sciences
(Anh). Cac hoa chat con lai déu dat tiéu chuan
dung trong phén tich.

Trang thiét bi: Tai tham tich Spectrumlab/Por
4, MWCO: 12-14 kD (Spectrum Labs, M¥); can
phan tich (Sartorius, Thuy S¥); thiét bi giam kich
thuéc bang cich ddy qua mang (Estern
Scientific, M¥); bé siéu 4m Ultrasound CB S-
100H (Elma, Ptic); may phan tich kich thudc hat
nano SZ-100Z (Horiba Scientific, Nhat Ban);
may cb quay chan khéng WEV-101V (Daihan,
Han Qudc); may khudy tir gia nhiét HS15-26P
(Misung, Han Quéc); bd Micropipette don kénh
(Capp, Ban Mach); may thir d6 hoa tan Agilent
708-DS (Agilent Technologies, Malaysia); may
do quang phd UV-Vis 2450 (Shimadru, Nhat
Ban); kinh hién vi dién ta truyén qua TEM
(JEM-1001, Nhat Ban); may do pH, mV, nhiét
d6 dé ban Lab 855 (SI Analytic, Pirc) va mot s6
thiét bj khac dat tiéu chuan thi nghiém.

2.2. Phwong phdap nghién ciru

2.2.1. Phurong phdp chuan bi hé liposomes dan
curcumin

LIP dugc bao ché tir lecithin, cholesterol va
stearylamine (1: 0,242: 0,036) theo phuong phap
hydrat h6a mang mong va giam kich thuéc tiéu
phan bang phuong phap dun/ép [7, 16]. Hoa tan
lecithin, cholesterol va stearylamine trong 20
mL ethanol trong binh cau cta hé thdng cat quay
(6 nhiét d6 phong). Cat quay trong khoang 2 dén
3 gioy vai toe d6 50 vong/phiit va & 40°C. Sau do,
dung dich ¢ém phosphat pH = 7,4 hoa tan CUR
duoc str dung dé hydrat héa mang mong. Diéu
nay dugc thyc hién véi 50 mL dung dich CUR
c6 néng d6 1 mg/mL trong diéu kién 80
vong/phut, & 60°C va trong khoang hai gio. St
dung thiét bi giam kich thudc bang cach day qua
mang (Estern Scientific, M) dé giam kich thudc
ctia LIP-CUR (hdn dich dugc dua vao thiét bi,
day lan luot qua mang polycarbonat c6 kich
thudc giam dan 1a 400, 200, 100 nm; mdi loai
mang day 10 lan).

2.2.2. Phwong phdp ché tao cdc soi nano
cellulose vi khudn

Tir két qua ctia cac cong bd khac [11, 16], cac
soi nano cellulose vi khuan (nanoBCF) duoc tao
ra nhu sau: St dung may xay BC véi van toc
1500 v/p trong thoi gian ba phut dé tao ra bot
cellulose tir BC, sau d6 loai bé nudc. Can 50 g
bot cellulose cho vao mét cde thuy tinh 1000
mL, sau d6 thém 400 mL dung dich axit H2SO4
60%, tién hanh thay phan trén may khudy tir véi
téc d6 300 v/p trong thoi gian 120 phut & 60°C.
Sau d6, cho 450 mL nudc cit vao hdn hop dé
pha loang. Dé loai bo axit tir hdn hop, sir dung
may ly tim & 6000 v/p trong 15 phut cho dén khi
phan noi phia trén tré nén dyc. Phan ling dong &
phia dudi 1a NanoBCF.
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2.2.3. Phwong phdp ché tao hé liposomes dan
curcumin boc cdc soi nano cellulose vi khudn

Hon dich NanoBCF duoc tao thanh béng cach
hoa tan trong nudc nguyén chat co khudy qua
dém voi ty 1€ 0,1% (w/v) luong NanoBCF [16].
Thém hén dich LIP-CUR véao hdn dich c¢6 thé
tich twong duong cta NanoBCF & nhi¢t do
phong va u trong 1 gio trong diéu kién ding
khudy tir lién tuc.

2.2.4. Phuong phap chudn bi cdc dung dich dem

Céc dung dich dém c6 pH 1a 1,2; 6,8; 7,4
duoc chuin bi theo Duoc dién Viét Nam V [18]
va nghién ctru khac [8]. Hoa tan 6,57 g kali
clorid trong nudc, thém 119 mL dung dich acid
hydrocloric 0,1 M va thém nudc vua da 1000
mL, do pH va hiéu chinh pH néu can thu duoc
dung dich ¢ém pH = 1,2. Hoa tan 28,80 g dinatri
hydrophosphat va 11,45 g kali dihydrophosphat
trong nudc vira du 1000 mL, do pH va hi€u chinh
pH néu can thu dugc dung dich dém phosphat
pH = 6,8. Hoa tan 0,6 g kali dihydrophosphat;
6,4 g dinatri hydrophosphat va 5,85 g natri clorid
trong nudc vira du 1000 mL, do pH va hi€u chinh
pH néu can thu dugc dung dich dém phosphat
pH =74.

2.2.5. Phuwong phdp phdn tich cdc tinh chdt cia
hé nano

Str dung hé thdng phan tich kich thudc hat c&
nano SZ-100Z [5, 6, 8] dé do kich thudc hat
(KTTP), thé zeta (Zeta) va chi sd da phan tan
(PDI) cta hé nano. Thé zeta dugce do & nhiét do
buéng do 25°C, str dung cuvet nhya véi dién cuc
carbon. KTTP va PDI duogc do ¢ nhiét d buéng
do 25°C, goc do 90°, s6 1an do trén 1 1an dua mau
1201 1an, st dung cuvet thach anh. Sur dung kinh
hién vi dién tir truyén qua TEM [5, 8] dé phan
tich hinh dang va kich thudc hat cua hé nano.

Hiéu suat LIP hoa [6, 8] 13 phan tram duogc
chat gin vao bén trong LIP. Panh gia hiéu sut
bang phuong phap tham tich: Tién hanh tach
CUR tu do br:ing tai tham tich, sau d6 dinh luong

CUR trong LIP con lai trong tai, so sanh véi
lwrong CUR ban ddu (toan phan) dé tinh hiéu suit

LIP hoa theo cong thic 1: H(%) = (Q%th) X

100% (1). Trong d6: Qt la lugng CUR dugc
thém vao theo 1y thuyét, H 1a suat LIP hoa, Qd
1a lvong CUR duogc thim tach.

Tién hanh cy thé nhu sau: Cho vao trong tui
tham tich 1 thé tich chinh x4c ché pham. Tui
tham tich chtra ché phfim duoc budc kin mi¢ng
bang soi ddy treo trén gia va dam bao ti duoc
dat chim trong dung dich dém phosphat pH =
7,4. Thé tich dung dich dém gép 100 1an thé tich
ché pham trong tai. Dé yén 24 gid ¢ nhiét do tir
5 dén 10°C. Pinh luong CUR trong mdi truong
ngoai tii tham tich bang may do quang pho UV-
Vis 2450 ¢ budc song 427 nm. Phuong trinh
duong chuan ctia CUR do ¢ budc song 427 nm:
y = 0,1566x + 0,0035 v&i hé s tuong quan R? =
0,9994; y 1a gia tri OD (optical density: mat do
quang hoc) twong tng; x 1a ndng d6 CUR.

2.2.6. Danh gia sy giai phong CUR cua hé nano
trong moi truong dich tiéu hoa mé phong

Thi nghiém danh gia kha nang gidi phong
CUR ttr h¢ nano (LIP-CUR hoéac NanoBCF-LIP-
CUR) va tir dung dich CUR dugc thyc hién theo
phuong phap mang tham tich va si dung méay
thr do0 hoa tan Agilent 708-DS (Agilent
Technologies, Malaysia) trong mdi truong dich
da day mo phong (dung dich dém c6 pH 1a 1,2)
va moi truong dich ruét mé phong (dung dich
dém c6 pH 14 6,8) ¢ 37°C [8]. Lay 2 mL ctia mdi
mau (LIP-CUR hoic NanoBCF-LIP-CUR) duoc
tron v6i 2 mL ctia mbi mdi truong dich tidu hoa
mo phong (da day hay pH = 1,2 hodc rudt hay
pH = 6,8) dugc dat trong thi thdm tich
Spectrumlab/Por 4, MWCO: 12-14 kD
(Spectrum Labs, M¥), tii nay dugc bude kin va
dat vao 900 mL m6bi truong dich tiéu hdéa mo
phong twong mg, gitt & nhiét do 37 + 0,5°C véi
tdc d6 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 gid, 24 gio, tién hanh rit mau dé do
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mat d6 quang phd ciia cac mau d6. S6 lwong mau
duoc rit ra sau mdi khoang thoi gian 1a 5 mL va
dugc bd sung lai 5 mL dung dich dém twong img.
Tat ca cac thi nghiém dugc thuc hién 3 lan dé
tinh toan ldy gia tri trung binh. Ty 1& giai phong
CUR duogc tinh theo cong thuc 2: R(%) =

CexVi+ X1 cpxy,

x 100% (2). Trong cong thirc
(2): R 1a ty 1& giai phong CUR; Ct 1a ndng do cta
dung dich CUR trong dung dich tai thoi diém t;
V1 1a thé tich cta dung dich dém tai cac gia tri
pH khéc nhau; n 13 s6 luong mau 13y ra tir dung
dich giai phong; V2 1a thé tich dung dich dém
thém vao; m 1a khoi luong thude nap vao cac h¢
nano.

2.2.7. Panh gid déng hoc va co ché giai phong
duoce chat

Mo hinh dong hoc giai phong duge chat ciia
cac hé chat dan duoc chét 1a cac mé hinh duoc
mo ta bang todn hoc cho phép du doan lugng
dugc chét giai phong ra khoi dang bao ché sau
khoang thoi gian nhat dinh trong diéu kién thir
nghiém. Viéc nghién ctru dong hoc gidi phong
duoc chit nhim biét dugc ban chét cua viée giai
phong dugc chit ra khoi dang bao ché.
DDSolver, mot phén mo rong b tro cua Excel,
dugc str dung dé xac dinh gia tri cia cac mo hinh
dong hoc khac nhau [17]. Cac mo6 hinh khéc
nhau mé ta dong hoc giai phong duoc chét bao
gom: Bac khong (Zero order); Bac nhat (First
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order); Higuchi; Hixson-Crowell; Korsmeyer-
Peppas.
2.3. Xur Iy 56 liéu

Phan tich xr 1y cac s liéu théng qua phan
mém Microsoft Excel 2016 va dugc trinh bay
dué6i dang “sb trung binh + do 1éch chuan” (X
SD). DDSolver (tién ich mo rong bo trg cho
Microsoft Excel) [17] va Analysis ToolPak
(trong Microsoft Excel 2016) dugc dung dé phan
tich dir li¢u. Khi gia tri p nhé hon 0,05 thi nhiing
khac biét dugc coi 14 ¢6 y nghia thong ké. Mdi
cong thirc dugc do lap lai it nhét 3 1an.

3. Két qua va thao luin

3.1. Chudn bi h¢ LIP-CUR boc va khong boc
cdc soi nano cellulose vi khudn

Két qua nghién ctru thu dugc & Bang 1 cho
thdy, LIP-CUR va NanoBCF-LIP-CUR dugc
tao thanh voi kich thudc cd nano (<200 nm), sy
phan bé ¢& hat kha dong déu (chi s6 PDI < 0,25)
va voi hiéu suat LIP hoa thu duoc kha cao (>
70%). H¢ LIP-CUR sau khi dugc boc cac soi
nano cellulose vi khuan (NanoBCF) c6 su giam
dién thé zeta tir 51,8 (¢ LIP-CUR) xudng con
35,3 (& NanoBCE-LIP-CUR) va hiéu suat LIP
taing nhe (80,6% ¢ NanoBCF-LIP-CUR). Két
qué nay cho thiy c¢6 su twong ddng voi két qua &
mot sb cong bd khac khi LIP duoc boc béng cac
polyme khéac [4, 6, 8] hodc LIP dugc boc
NanoBCF dan paclitaxel [16].

Bang 1. Tinh chit caa hé LIP-CUR boc va khéng boc NanoBCF (X + SD, n = 3)

Cong thirc KTTP (hm) PDI Zeta (mV) | Hiéu suit (%)
LIP-CUR 122,0+46 | 0,23+0,06 51,8 +3,1 725+2,3
NanoBCF-LIP-CUR | 1889+54 | 0,24 +0,02 35,3+ 3,2 80,6 +5,3
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Két qua chyp TEM & Hinh 1 cho thay, LIP-
CUR va NanoBCF-LIP-CUR thu dugc c6 dang
hinh cu dién hinh v&i kich thuéce dao dong trong
khoang 120-190 nm, phan bd c& hat kha dong
déu. Nhu vay, két qua chup TEM twong dong véi
két qua do KTTP va chi sé PDI & Bang 1.

3.2. Danh gia sw gidi phong CUR ciia hé nano
trong moi trwong dich da day moé phong

Két qua nghién ciru ¢ Hinh 2 vé ty 1 CUR
duoc giai phong tr dung dich CUR, LIP-CUR,
NanoBCF-LIP-CUR trong mdi truong mo
phong dich da day (pH = 1,2) cho thdy, toc do
giai phong CUR (tir dung dich CUR, LIP-CUR,
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B
Hinh 1. Anh chup TEM ciia LIP-CUR (A) va NanoBCF-LIP-CUR (B)

NanoBCF-LIP-CUR) xay ra nhanh trong 60
phat dau tién, dat 21,63-52,57% (21,63% tir
NanoBCF-LIP-CUR; 32,59% tu LIP-CUR;
52,57% tir dung dich CUR). Sy giai phong cua
CUR dugc kéo dai dén 10 gio & LIP-CUR va dat
84,22%; trong khi CUR duogc gidi phong kéo dai
dén 12 gid & NanoBCF-LIP-CUR va dat
82,34%. Hon nita, két qua nghién ctru con cho
thdy su giai phong CUR tir NanoBCF-LIP-CUR
cham va kéo dai hon so véi tr LIP-CUR hay tir
dung dich CUR. Két qua nghién ctru nay cho
thiy ham luong thubc giai phong trong 60 phut
dau it hon nhung thoi gian giai phong kéo dai
hon so v6i cac nghién curu khac [4, 8, 16].

——LIP-CUR
— — -NanoBCF-LIP-CUR
........... Dung dich CUR

Thei gian (gio)

Hinh 2. Ty 1& CUR gii phong tir hé nano trong méi trudong dich da day mé phéng (X + SD, n = 3)
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3.3. Danh gia sw gidi phong CUR cua hé nano trong moi truwong dich rugt mo phong
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304 ;
204
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——LIP-CUR
- = -NanoBCF-LIP-CUR
........... Dung dich CUR

Th&i gian (gio)

Hinh 3. Ty 1& CUR gii phong tir hé nano trong méi trudng dich rudt moé phong (X + SD, n = 3)

Két qua trinh bay ¢ Hinh 3 vé ty 18 CUR dugc
giai phong tor dung dich CUR, LIP-CUR,
NanoBCF-LIP-CUR trong moéi truong md
phong dich rudt (pH = 6,8) cho thay, toc do giai
phong cua CUR tur dung dich CUR, LIP-CUR,
NanoBCF-LIP-CUR x4y ra nhanh trong 60 phut
dau tién, dat 25,27-53,54% (2527% tir
NanoBCF-LIP-CUR; 38,25% tir LIP-CUR;
53,54% tu dung dich CUR). Su giai phong ctua
CUR duoc kéo dai dén 10 gio & LIP-CUR va dat
87,25%:; trong khi CUR duogc giai phong kéo dai
dén 12 gid & NanoBCF-LIP-CUR va dat
84,29%. Hon nita, két qua nghién ctru con cho
thdy su giai phong CUR tir NanoBCF-LIP-CUR
cham va kéo dai hon so véi tir LIP-CUR hay tur
dung dich CUR. Két qua nghién ctru nay cho
thiy ham luong thudc giai phong trong 60 phut
dau it hon nhung thoi gian giai phong kéo dai
hon so v6i cac nghién cuu khac [4, 8, 16].

3.4. Dinh gid dong hoc va co ché giii phong
CUR cua hé nano trong moi truwong dich tiéu
hoa mé phong

bong hoc giai phong CUR (tr LIP-CUR,
NanoBCF-LIP-CUR) trong moi truong dung

dich pH = 1,2 va pH = 6,8 dugc thuc hién theo
phén tich va danh gia cua qua trinh gidi phong
CUR theo cac mo hinh nhu: Bac khong (Zero
order); Bac nhat (First order); Higuchi; Hixson-
Crowell; Korsmeyer-Peppas. Ham lugng CUR
duoc giai phong (tr LIP-CUR, NanoBCF-LIP-
CUR) trong moi truong cua cac dung dich pH =
1,2 va pH = 6,8 theo thoi gian tir 0 dén 24 gid
dugc tinh dya theo cdc md hinh dong hoc néu
trén, dung cong cu xtr 1y théng ké dé phan tich
hdi quy. Dua trén két qua phan tich nay c6 thé
xac dinh dugc dong hoc qua trinh giai phong
CUR ciia LIP-CUR, NanoBCF-LIP-CUR, nham
tim ra co ché giai phong CUR cua LIP-CUR,
NanoBCF-LIP-CUR. Két qua trinh bay ¢ Bang
2 va Bang 3 cho biét cac théng sé dong hoc cua
qua trinh giai phong CUR tu LIP-CUR,
NanoBCF-LIP-CUR trong dung dich pH = 1,2
vapH =6,8.

Phan tich dong hoc giai phong CUR tur LIP-
CUR, NanoBCF-LIP-CUR trong dung dich pH
= 1,2 theo thoi gian nhu dugc néu & Bang 2 cho
thiy, CUR dugc giai phong tir LIP-CUR tuén
theo mo hinh Korsmeyer-Pepas vi phuong trinh
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ho6i quy tuyén tinh theo mé hinh nay c6 hé sb
tuong quan R? 16n nhat (R? = 0,9551) va voi hé
sd giai phong n cao (n > 0,45) nén co ché giai
phong ctua CUR theo co ché khuéch tan khong
theo dinh luat Fick (khuéch tan kém theo su bao
mon). Trong khi, qua trinh giai phéng CUR tu
NanoBCF-LIP-CUR tuén theo md hinh Higuchi

vi phuong trinh hdi quy tuyén tinh theo mé hinh
nay c6 hé sé twong quan R? 16n nhit (R? =
0,9694) va voi hé s6 giai phong n thap (n < 0,45)
nén CUR giai phong theo co ché khuéch tan theo
dinh luat Fick. Két qua nghién ctru nay ciing phu
hop v6i nghién ctru khac [16].

Bang 2. Gia trj vé hé s twong quan (R?) va hé sb giai phéng (n) ctia LIP-CUR
va NanoBCF-LIP-CUR trong méi truong dich da day mé phong & 37°C

Hé sb twong quan (R?)

Cong thirc

Co ché giai

Bac Béc Higuchi Hixson- Korsmeyer- () phéng
khéng  nhat Crowell Peppas
Khuéch tan
LIP-CUR 0,2799 10,9048 0,7813  0,8402 0,9551 0,479 khong theo
dinh luat Fick
Khuéch tan
NanoBCF-— 42706 00364 09694 09056 09517 0413  theo dinh luat
LIP-CUR Fick

Phan tich dong hoc giai phong CUR tur LIP-
CUR, NanoBCF-LIP-CUR trong dung dich pH
= 6,8 theo thoi gian nhu dugc néu & Bang 3 cho
thdy, CUR duogc giai phong tir LIP-CUR tuén
theo mo hinh Korsmeyer-Pepas vi phuong trinh
hoéi quy tuyén tinh theo moé hinh nay c6 hé sb
tuong quan R? 16n nhéat (R? = 0,9620) va voi hé
s6 giai phong n cao (n > 0,45) nén co ché giai
phong cia CUR theo co ché khuéch tan khong

theo dinh luat Fick (khuéch tan kém theo su bao
mon). Trong khi, qua trinh giai phéng CUR tu
NanoBCF-LIP-CUR tuan theo md hinh Higuchi
vi phuong trinh hdi quy tuyén tinh theo mé hinh
nay co6 hé sé twong quan R? 16n nhat (R? =
0,9687) va v6i hé s6 giai phong n thap (n < 0,45)
nén CUR giai phong theo co ché khuéch tan theo
dinh luat Fick. Két qua nghién ctru nay ciing phu
hop v6i nghién ctru khac [16].

Bang 3. Gia trj vé hé s twong quan (R?) va hé sb giai phéng (n) ctia LIP-CUR
va NanoBCF-LIP-CUR trong moi truong dich ruét mé phong ¢ 37°C

Hé sé twong quan (R?) ]
Co cheé giai

Coéng thurc

Béc Bac  Higuchi Hixson- Korsmeyer- (n) phéng
khéng  nhat Crowell Peppas
Khuéch tan
LIP-CUR 04080 08999 07439 08168 09620 0468  khong theo
dinh luat Fick
Khuéch tan
Aot E 03043 09198 09687 08879 09552 0392 theo dinh luat

Fick
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4. Két luan

Nghién ctru da chuan bi va danh gia duoc su
giai phong curcumin (CUR) cua hé liposomes
(LIP) boc cic soi nano cellulose vi khudn
(NanoBCF) dan CUR st dung cho dudng udng.
Hé LIP-CUR hoac NanoBCF-LIP-CUR duoc
ché tao thanh cong bang cach hydrat hoa. LIP-
CUR va NanoBCF-LIP-CUR tao thanh véi kich
thudc ¢d nano (< 200 nm), sy phan bd ¢ hat kha
ddng déu (chi s PDI < 0,25) va véi hiéu suat
LIP héa thu dugc kha cao (> 70%). Trong 60
phut dau, CUR duoc giai phong nhanh tir LIP-
CUR hoac NanoBCF-LIP-CUR, sau d6 cham
dan. Su giai phong cia CUR tir LIP-CUR kéo
dai dén 10 gio, trong khi & NanoBCF-LIP-CUR
kéo dai dén 12 gid. CUR giai phong tir
NanoBCF-LIP-CUR cham hon tir LIP-CUR. Sy
giai phong cua CUR tor LIP-CUR hodc tu
NanoBCF-LIP-CUR dat gia tri thip nhat & pH =
1,2 va cao nhat & pH = 6,8. Qua trinh giai phong
CUR tu LIP-CUR hodc tir NanoBCF-LIP-CUR
theo co ché khuéch tan va tudn theo mé hinh
Higuchi (¢ NanoBCF-LIP-CUR) va m6 hinh
Korsmeyer-Peppas (& LIP-CUR). Két qua chimg
minh bao ché thanh cong hé NanoBCF-LIP-
CUR tao ra mot hé théng phan phdi CUR giai
phong kéo dai tiém ning dung cho duong udng.
Loi cam on

Xin chan thanh cam on B Giao duc va Pao
tao da hd tro tai chinh cho nghién ctru nay (dé tai
KH&CN cap Bo, mi sb B.2022-SP2-06) va xin
cam on cac dong tac gia.
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