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PIEU CHE VA KHAO SAT CAC YEU TO in vitro ANH HUGNG PEN KHA NANG
GIAI PHONG HOAT CHAT CUA NANO BOVINE SERUM ALBUMIN
TU KET TAP MANG HOAT CHAT CURCUMIN
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Té6m tit:

Curcumin 1a hoat chét tu nhién cé nhiéu tac dung sinh hoc quan trong nhung bi han
ché tng dung do kém tan, do 6n dinh va sinh kha dung thap. Hé nano albumin tu két
tap c6 thé cai hién tinh tan va sinh kha dung ctia curcumin ma khong can dén lién két
chéo. Bén canh d6, qua trinh giai phong curcumin tir hé nano phu thudc vao cac yéu
t0 nhu pH, nhiét d6 va chat khu glutathione (GSH). Vi vay, nghién ctu bao ché hé
nano albumin tu két tdp mang curcumin va cac yéu t6 anh hudng dén giai phong hoat
chat la can thiét. Nhém nghién ctru da thanh cong bao ché hat nano albumin tu két tap
mang curcumin véi kich thudc hat dat 156,84 nm, PDI dat 0,154 < 0,2 va th€ zeta dat
—30mV. Bong thoi, két qua nghién ctu cho thay hiéu suat bao goi dat khoang 88%,
kha ndng tai nap khoang 7% khi sit dung chat mang albumin va chét khtr glutathione
voi ndng do 1an lugt 1a 20mg/mL va 10mM. Bén canh d6, hé nano tu két tap tuong
d6i 6n dinh trong 7 ngay (kich thuéc <250nm, PDI <0,3) trong moi truong nudc cat va
dém sinh ly. Két qua kha nang giai phong hoat chit curcumin cho thay phu thuéc moi
truong voi muc gidi phong cao hon trong diéu kién nhiét d6 37°C, pH acid (5,5) va c6
su hién dién caa Glutathione (GSH).

Tt khoéa: Curcumin, albumin, nano tu két tap, giai phong hoat chat

PREPARATION OF SELF-ASSEMBLED BOVINE SERUM ALBUMIN NANOPARTICLES
LOADED WITH CURCUMIN AND INVESTIGATION OF FACTORS AFFECTING in vitro
DRUG RELEASE

Abstract:

Curcumin is a natural bioactive compound with many important biological effects;
however, its application is limited due to poor solubility, low stability, and low
bioavailability. Self-assembled albumin nanoparticle systems can improve the
solubility and bioavailability of curcumin without the need for crosslinking. In
addition, the drug release process depends on factors such as pH, temperature, and
reducing agents (glutathione). Therefore, the preparation of self-assembled albumin
nanoparticles loaded with curcumin and the investigation of factors affecting drug
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release are essential. The research group successfully prepared self-assembled
albumin nanoparticles loaded with curcumin, with a particle size of 156,84 nm, a PDI
of 0,154 (<0,2), and a zeta potential of —30 mV. The results also showed an
encapsulation efficiency of approximately 88% and a drug loading capacity of about
7% when using an albumin concentration of 20 mg/mL and a reducing agent
concentration of 10 mM. Furthermore, the self-assembled nanoparticle system
remained relatively stable for 7 days (particle size <250 nm, PDI <0,3) in distilled water
and physiological buffer. The curcumin release profile was environment-dependent,
with higher release observed at 37°C, under acidic conditions (pH 5,5), and in the
presence of glutathione (GSH).

Keywords: Curcumin, albumin, self-assembled nanoparticles, drug release
Pit van dé

Curcumin la mot hop chat tu nhién ndi bat voi nhiéu hoat tinh sinh hoc quy
nhu chdng oxy hda, khang viém va tiém ning ho tro diéu tri ung thu. Tuy nhién, viéc
tng dung curcumin trong thyc tién 1am sang van con nhiéu han ché do d4c tinh Iy hoa
khong thuan loi, bao gom d¢ tan kém trong nudc, tinh khong on dinh va sinh kha
dung thap. Trong nhitng ndm gan day, cong nghé nano da dugc phét trién nhu mot
huéng tiép can hiéu qua nhdm cai thién cac nhuge diém nay. Mic dit vay, nhiéu hé
dan thu6c nano hién nay van ton tai nhimng van dé lién quan dén do an toan, tinh
tuong thich sinh hoc va hiéu qua mang thuoc.

Albumin, moét protein noi sinh, dugc xem 1a vat liéu mang tiém ndng nho tinh
tuong thich sinh hoc cao, kha ndng phan huy sinh hoc va déc tinh lién két, van chuyén
duoc chat hiéu qua. Pang chd ¥, hé nano albumin tu két tap c6 thé hinh thanh ma
khong can st dung cac tac nhan lién két chéo, tir d6 gitp han ché doc tinh va don gian
hoéa quy trinh bao ché. Tuy nhién, kha ndng gidi phong duoc chat tir hé nano nay chiu
anh hudng dang ké bdi cac yéu t6 moi truong nhu pH, nhiét do va sy hién dién cua
céc chit khtr nhu glutathione (GSH).

Do d6, viéc nghién ctu bao ché hé nano albumin tu két tap mang curcumin,
dong thoi khao sat cac yéu t6 anh hudng dén qua trinh giai phong hoat chat, la can
thiét nhdm t3i wu hoa dac tinh hé dan thudc va nang cao hiéu qua diéu tri.

D6i tugng va phuong phap nghién ctu
Bo1 tupng nghién ctu

Heé hat nano bovine serum albumin (BSA) tu két tdp mang hoat chat curcumin,
tap trung vao cac ddc tinh vat Iy — héa hoc cta hat va khéa ning gidi phong hoat chat
trong diéu kién in vitro.

135



Ky yéu Sinh vién Nghién cdu khoa hoc, Trudng Pai hoc Déng A 2025-2026 ISBN: 978-604-45-3797-9

Phuong phap nghién ctu
Phuong phap bao ché hat nano tu két tap

Trong qua trinh tong hgp cac hat nano albumin (ALB NP), bovine serum
albumin (BSA) duogc hoa tan vao trong nudc cat. GSH duoc thém vao nhdm pha vo
céc lién két disufide noi phan t va dung dich dugc t ¢ nhiét d6 phong trong 1 gio.
Sau @6, dung dich duoc ban thdm v6i 1L nudce cat & 4°C trong 24 gio dé loai bo GSH.
Dung dich albumin sau ban thdm dugc nho tir tir vao ethanol chita curcumin dé tao
hat nano albumin mang curcumin (CUR ALB NP). Sau d6 c4c hat nano dugc ly tam
dé thu hat nano.

Nghién ctru tién hanh khao sét ti 16 ndng dd chat mang (BSA) véi chat kha
(GSH), va ti 1¢ gitra ethanol v6i BSA d6i voi hiéu suét bao goi va kha ning tai nap, tr
d6 dua ra so d6 bao ché hoan chinh.

Bang 1. Khao sat ty Ié thé tich giita ethanol va dung dich BSA phan (ing, va ty lé giita
BSA (mg/mL) va chat khir GSH (mM)

Ty lé thé tich giita ethanol va dung dich BSA phén ting
2:1 1:1
Noéng d6 Nong d6 Noéng do Nong do
BSA (mg/mL) GSH (mM) BSA (mg/mL) GSH (mM)
20 5 20 5
20 10 20 10
5 5 5 5
5 10 5 10

Phuong phap dic gia dac tinh nano

Kich thuéc hat nano, do phan tan va gia tri thé zeta dugc do bang thiét bi ZS-
100 (Horiba, Japan) Phén tich kich thudc va thé zeta dugc thuc hién 6 25 °C. Moéi truong
phén tén la nudc cat.

Hiéu qua dong goi va kha nidng tai cta cac hat nano chaa thudc dugc tinh toan
bang cach st dung cong thic (1) va cong thiic (2) tuong tmg:

_Téng lwong CUR-Lwong CUR tu do

(1) Hiéu qua dong goi (%) x 100

Téng lwong CUR

__ Toéng lwong CUR—Lwong CUR tuw do

2 3 2 [4)
(2) Kha nang tai nap (%) = Téng khéi lwong ALB/CUR NP x 100

Trong do:
Téng luong CUR la lugng curcumin da st dung.

Téng khéi lugng ALB/CUR NP la téng khoi lugng nano thu dugce sau qua trinh
bao ché.
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Luong CUR tu do duoc xac dinh bang phuong phap UV-Vis.
Phuong phdp danh gia do on dinh

DPé nghién cttu do 6n dinh, cac CUR ALB NP dugc phan tan trong hai moi
truong khac nhau 1a H,O va dung dich dém phosphat (PBS 1X) pH 7,4 trong 2 tuan.
Dung dich dugc bdo quan & 4°C va duong kinh thiy dong dugc do vao cac thoi diém
3,7,11 va 14 ngaybéang DLS.

Khdo sat cac yéu td'in vitro dnh huong dén hat nano albumin tu két tap

Nhoém nghién ctru tién hanh khao sét sy &nh hudng cua 3 yéu t6 nhiét do, pH,
va su c6 mit caa GSH d6i v6i qua trinh gidi phong hoat chat tir hat CUR ALB NP.

Bang 2. Diéu kién pH, nhiét d6 va GSH trong khao sat kha nang giai phéng hoat chat

cta CURALB NP.
pH Nhiét do GSH 10mM
pH 5,5 37 °C - +
pH74 37 °C - +
pH 5,5 25 °C - +
pH74 25 °C - +

Céc phép do duoc thuc hién dinh ky trong khoang thoi gian 96 gio. Tai cdc moc
thoi gian: 0, 1, 2, 24, 48, 72, va 96 gio, 1 mL moi trudng giai phong dugce 1dy ra khoi cac
coc thuy tinh va nong do CUR duoc xac dinh thong qua phén tich UV-Vis.

Sau d6, phan tram gidi phéng thude dugc tinh bang cong thuc (3).

_ Lwong CUR gidi phéng

(3) Mitic gidi phong (%) x 100

Téng lwgng CUR
Phuong phap thu thap va xu ly s6 liéu

Dttliéu thuc nghiém duoc xtr 1y b?ng phan mém Prism 8 va Microsoft Excel 2016.

DPanh gia t-test kiém dinh c6 y nghia théng ké khi gia tri p<0,05.
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Két qua va thao luén

Bdo ché hat nano tyr két tip tir bovine serum albumin mang hoat chét curcumin

trong phong thi nghiém

1. HOA TAN BSA : DIEU KIEN
{ Ndng do BSA: 20 mg/mL

Hoa tan BSA vao nudc cat

tao dung dich 20 mg/mL \ Dung méi: Nugdc cét
a VP
2. THEM GSH { DIEUKIEN

Thém GSH dé datnéng d6 10 mM,  [—> SSH:10mMM
i & nhit d6 phon . Thai gian: 1 gid
U o nhiet de phong | Nhiét do: phong i

3. BAN THAM | DIEUKIEN
| Thé&tich: 1L nudc cat
e o e i
Ban thdm vm‘ ‘1 L)nucf.c c?t &4°C —'“i Nhiét do: 4°C
trong 24 gid dé loai bd GSH ! Thoi gian: 24 it
4. TAO HAT NANO " piEu kN ‘

"| Nha tirtir dung dich albumin vao ethanol (1:1}
chira curcumin (i & CUR:ALB = 1:50)
dé tao hat nano

u

5. TU KET TAP
> Albumin tu két tap trong ethanol,
curcumin dugc bao gdi vao
cdu truc hat nano

¥

| Dung mai: Ethanol : Nugie = 111 {ufv)
| Tilé CURALB=1:50 |

Ethanol : Nude ‘ 1
i Nho tir tir (giot nho)

Q :1,‘ viv)

6. LY TAM DIEUKIEN
> - P N , | S6lan:3 |
Lytdm 3lan & 10.?]00: 13.000 vong/phut | T dg: 10.000 - 13.000 vong/phit
| trong 10 phut dé thu hat nano | Thai gian: 10 phat |
. | '

[ e

7. THU HAT NANO CUR ALB NP
Thu hat nano, rira va lam sach
dé str dung cho céc thi nghiém

4
( KET THUC )

Hinh 1. So d6 bao ché hoan chinh ciia CUR ALB NP trong phong thi nghiém

>

Ty 1¢ hoat chat curcumin va chat mang BSA 1a 1:50 duoc st dung dé tham do
kha nidng mang hoat chat ctia chat mang BSA. Ty 1¢ thé tich ethanol gap 2 1an dung
dich BSA thi khong pht hop dé tao hat nano vi BSA da bi dong von thanh mang 16n
do néng do ethanol qué cao. Vi vay nghién ctru da st dung ty 1é thé tich 1:1 gitra
ethanol va dung dich BSA trong khéo sat anh huong ty 1é chat mang v6i chat khi dén
hiéu suat bao goi va kha nang tai nap.
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Vé kha ndng mang hoat chat, hé nano thé hién hiéu suét bao g6i tuong déi cao,
dat gia tri t6i da 88% khi st dung nong dd BSA 20 mg/mL va GSH 10 mM, dong thoi
kha ndng tai nap dat & tuong d6i cao khoang 7% (Bang 3, Hinh 2). Két qua nay cho
thdy nong do chat mang dong vai trdo quyét dinh dén hiéu suat bao goi va kha ning
tai nap ctia h¢ thong. Cu thé, khi néng dd BSA ting trong gi6i han khéo sét, s6 luong
cac phan tir protein tu két tap tang lén, tao ra nhiéu khoadng tréng ki nudc dé bao goi
curcumin hiéu qua hon, dan dén hiéu suat bao goi ting ro rét. Bén canh do, sy hién
dién cua GSH gop phan pha v cac lién két disulfide ndi phan tu trong céu tric
protein, tao diéu kién thuan 1¢i cho qua trinh tai ciu tric va tu két tap cta albumin, tir
d6 nang cao hiéu qua bao goi. Tuy nhién, kha ndng tai nap van con han ché, bsi day
la dac diém chung ctia cc hé nano protein, vén bj gi6i han bédi s6 luong vi tri gan két
kha dung trong ciu tric phan ta.

Bang 3. Hiéu suit bao g6i va kha nang tai nap cia CUR ALB NP khi thay déi ty lé gir
chat mang BSA va chat khir GSH

Nong d¢ BSA | Noéng d6 Hiéu suét bao g6i a Kha ning tdinap b
(mg/mL) | GSH (mM) | (Encapsulation efficiency (%)) | (Loading capacity (%))
20 5 78 6
20 10 88 7
5 5 55 1
5 10 72 1

b |an lugt tinh theo céng thuc (1), (2) véi lugng curcumin tu do duoc tinh toan du trén
dudng chudn curcumin do tai budc séng 420nm: y = 0,1172x — 0,0037 (c6 R? = 0,9997)

Dua trén két qua nay, nhom nghién cttu da lya chon nong do chat mang BSA la

20mg/mL, va ndng do chat khir GSH 1a 10mM dé tién hanh céc thi nghiém tiép theo.

= Loading capacity
Bl Encapsulation efficiency

& 100+ -8

) B 6
c 80 ]
2 - -6 =
S E
% 60 o
c 4 08
° —

5 4 5,
S 5 <
8 20+ 2 3
© S
o 1

T} 0% T T -0

20/10 20/5 5/5 510

Ration between concentration of
BSA (mg/mL) and GSH (mM)

Hinh 2. Hiéu suat bao géi va kha nang tai nap ctia CUR ALB NP khi thay ddi ty lé giir
chat mang BSA va chat khir GSH
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Dinh gid chat lugng hat nano béng chi tiéu kich thudc, thé zeta, do 6n dinh.

Hat CUR ALB NP da duoc bao ch€ thanh cong voéi kich thudc hat ban dau
156,84 nm v6i PDI <0,2 chiing t6 hé c6 phan bé kich thudce tuong d6i dong déu (Hinh
3.A). bay 1a khoang kich thuéc phu hop cho cac hé dan thudc nano, gitup ting kha
ndng hap thu va tich lay tai mo6 dich. Pong thoi, thé zeta ctia hat CUR ALB NP dat
duoc 1a -30mV (Hinh 3.B) dat ngudng dé hé nano tuong déi bén vimg.

Trong qua trinh nghién ctu do 6n dinh ctia hat CUR ALB NP, két qua cho thay
hat nano tuong d6i 6n dinh trong 7 ngay (ké tir lac thu hat) véi kich thuéc hat nano
do duoc la <250 nm va PDI <0,3. Khong ¢6 sy khac biét 16n do moi truong luu mau la
nudc cat hay dém sinh ly. Day la kich thudc va PDI c6 thé chap nhan ctia hé nano
mang hoat chat. Tuy nhién, theo thoi gian luu mau tdng 1én tir 7 ngay dén 14 ngay thi
kich thudc hat ting manh (~700 nm) (Hinh 3.C, Bang 4) va PDI tang dang ké (~0,45)
(Hinh 3.D, Bang 1) cho thdy xu hudng két tu theo thoi gian.
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Hinh 3. A. Kich thuéc va hé sé phan bé cia hat CUR ABL NP. B. Thé zeta cia hat CUR
ABL NP. C. Kich thudéc ciia hat CUR ALB NP do tai ngay 3, ngay 7, ngay 11, ngay 14 sau
khi thu hat. D. Hé sé phan bé cia hat CUR ALB NP do tai ngay 3, ngay 7, ngay 11,
ngay 14 sau khi thu hat. Trong d6 kich thuécdugc do bang don vi nano mét (nm)
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Bang 4. Kich thuéc va hé sé phan bé cia hat CUR ALB NP do tai ngay 3, ngay 7, ngay
11, ngay 14 sau khi thu hat

Mbi truong phan tan
Thoi gian PBS 1X H,O
Size (nm) PDI Size (nm) PDI
Ngay 3 188,7 0,153 164,9 0,145
Ngay 7 218,9 0,129 189,9 0,156
Negay 11 523,1 0,134 4299 0,319
Ngay 14 714,2 0,450 668,8 0,452

Khdo sét cdc yéu t6 in vitro 4nh hudng dén kha ndng gidi phong duoc chét.

Két qua khao sat kha ndng gidi phong curcumin tir hé nano CUR ALB NP trong
cac diéu kién khac nhau vé pH, nhiét d6 va sy hién dién caa GSH) duoc trinh bay
trong Bang 5. Cac thi nghiém dugc tién hanh trong khoang thoi gian 96 gio véi cac
moc 1dy mau tai 1h, 2h, 24h, 48h, 72h va 96h.

Bang 5. Luong CUR giai phéng hoat chat theo théi gian (1h, 2h, 24h, 48h, 72h, 96h)

cGia CUR ALB NP trong méi truéng c6 su hién dién GSH, khong ¢6 su hién dién GSH
v@i pH (5,5 hoac 7,4), va nhiét d6 (25°C hoac 37°C) khac nhau

Thoi gian 1h 2h 24h 48h 72h 96h
pH5525°C | 6,01% | 10,28% | 11,71% | 13,62% | 15,70% | 16,92%
pH5,537°C | 10,34% | 12,59% | 14,89% | 17,30% | 18,62% | 19,2%

(+)GSH pH7425°C | 3,58% | 813% | 859% | 8,93% | 10,35% | 10,83%
pH7,437°C | 3,26% 7,75% | 841% | 10,29% | 12,27% | 12,88%
pH5525°C | 3,41% | 624% | 741% | 11,11% | 11,76% | 12,31%

()GSH pH5537°C | 837% | 11,66% | 12,44% | 14,58% | 14,84% | 15,05%
pH7425°C | 1,02% | 1,21% | 1,36% | 1,65% 1,85% | 2,02%

pH7437°C | 020% | 0,84% | 1,00% | 1,44% | 223% | 2,65%

Nhin chung, lugng curcumin giai phong tdng dan theo thoi gian ¢ tat ca cac
diéu kién khao séat. Trong giai doan dau (1-2 gio), toc do gidi phong tuong d6i cham,
cho thdy hién tuong gidi phong tac thi khong dang ké. Tu 24 gio tré di, toc do giai
phong tdng 16 rét va ti€p tuc duy tri dén 96 gid, phan anh dic tinh gidi phong c6 kiém
soat cua hé nano (Hinh 4.A va 4.B). Két qua nay cho thay curcumin duoc gitt tuong
d6i bén trong cdu trac hat nano va dugc giai phong dan thong qua co ché khuéch tan
két hop véi sy téi cdu tric cua mang protein.

Anh huéng ctia pH dén qué trinh gidi phong dugc thé hién rd rét khi so sanh
gitta moi truong pH 5,5 va pH 7,4. Tai pH 5,5, luong curcumin gidi phéng cao hon dang
ké so voi pH 7,4 & cung diéu kién nhiét do va GSH (Bang 6). Diéu nay c6 thé duoc giai
thich do moi truong acid lam thay déi cau trtc bac ba cta albumin, lam suy yéu céac
tuong tac ky nudc va lién két gitta protein v6i curcumin, tir d6 tao diéu kién thuén loi
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cho qua trinh gidi phéng dugc chat. Két qua nay phtt hop véi didc diém cta cac hé nano

protein va cho thdy tiém ndng tng dung trong moi trudng vi mod cta mod bénh ly nhu
khdi u hodc céc bao quan ndi bao ¢6 pH thap (Karthikeyan, 2020; Nguyen, 2018).

Bang 6. Két qua phép kiém T-test vé anh hudng ctia pH méi truéng dén kha nang giai
phéng hoat chat CUR cia CUR ALB NP

Temperature and GSH present

Paired T-test betw H 7,4

ames ot DETWEER P 25°C, 37°C, 25°C, 37°C,
and pH 5,5

(-) GSH (-) GSH (+) GSH (+) GSH

P value 0,0065 0,0014 0,0053 0,0012
P value summary ** ** * *

o : <
Significantly different (P Yes Yes Yes Yes
0,5)?
One- or two-tailed P value? Two-tailed | Two-tailed | Two-tailed | Two-tailed
¢ df t=4,087, t=5,607, t=4,258, t=5,735,
’ df=6 df=6 df=6 df=6
Number of pairs 7 7 7 7

Nhiét d6 ciing 1a mot yéu t6 anh hudng dang ké dén dong hoc giai phong. O

37°C, luong curcumin giai phong cao hon so véi 25°C trong cung diéu kién pH va
GSH (Hinh 4.A va 4.B) (Bang 7 ). Su gia tang nhiét do lam ting chuyén dong nhiét cta
cac phan tt, thic ddy qua trinh khuéch tan va lam giam do bén tuong ddi cua cau tric

nano, tir d6 1am tang téc do giai phong duge chét. Biéu nay cho thay hé nano c6 kha

nidng hoat dong hiéu qua trong diéu kién sinh Iy cta co thé (Mitchell, 2021).

Bang 7. K&t qua phép kiém T-test vé anh hudng ciia nhiét d6 dén kha nang giai
phéng hoat chat CUR ciia CUR ALB NP

) . pH and GSH present
g;jéed T-test between 37°C and pH 74 pH 5,5 pH74 | pH55
(-) GSH ()GSH | (+)GSH | (+) GSH
P value 0,0025 0,0025 0,1754 0,0022
P value summary * * ns *
Significantly different (P < 0,05)? Yes Yes No Yes
One- or two-tailed P value? Two-tailed T‘TVO- T‘,NO- T‘,NO-
tailed tailed tailed
v df t=4,971, t=4,971, | t=1,536, | t=5,103,
’ df=6 df=6 df=6 df=6
Number of pairs 7 7 7 7

DPang chti y, sy hién dién ctia GSH lam ting dang ké toc do va muac do giai

phong curcumin trong tat ca cac diéu kién khao sat (Hinh 4.B). Trong moi truong co

GSH, luong curcumin gidi phong cao hon ro rét so v6i moéi truong khong c6 GSH, dic
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biét 6 pH 5,5 va 37°C. Co ché cda hién tuong nay lién quan dén kha nang cua GSH
trong viéc khtr cac lién két disulfide (-S-S-) trong cau trtc albumin, dan dén sy phé vo
mang ludi protein va giai phong curcumin bj bao goi bén trong. Diéu nay ching minh
hé nano CUR ALB NP c¢6 tinh chat déap ang oxy hoa-kha, mot ddc tinh quan trong
trong thiét ké hé dan thudc huéng dich (Catanzaro, 2017).

So sénh murc d anh hudng cta cac yéu t6 cho thady GSH c6 tac ddng manh nhat
dén qua trinh giai phong, tiép theo la pH va cudi cung 1a nhiét d¢. Su hién dién cia
GSH ¢6 anh huong manh nhat dén qua trinh giai phong curcumin do kha ndng khu
cac cau disulfide trong cau trac albumin, dan dén pha v mang ludi nano va giai
phéng nhanh hoat chat. Trong khi d6, pH acid chi gay bién ddi cau hinh protein va
lam suy yéu cac tuong tac khong cong hoa tri, dan dén ting giai phong & mic trung
binh. Nhiét do chti yéu anh huéng dén dong hoc khuéch tan ma khong lam thay doi
déang ké cdu tric hé chat mang, do d6 c6 tic ddong yéu nhat. Su két hop ctia cac yéu t&
nay tao nén co ché€ giai phong da kich thich, gitp hé nano c6 kha nidng giai phong
duoc chat chon loc trong cac diéu kién ddc trung cia mo bénh ly.

A = GSH(-)
o 25-
2 - 25°C,pH 5,5
2 20
] -# 37°C,pH 5,5
c
‘E 154 I - 25°C, pH 7,4
o 0
5 10- " - 37°C,pH 7,4
o *k|
Q
2
®
S
E
G 0 1 2 24 48 72 96
Time (h)
—_ GSH(+)
2
Q 254
o e 25°C,pH 5,5
2 20
B e w1 = 37°C,pH5,5
c A e
£ 15- = . I = - 25°C pH74
3 .// - v
(& - - ¥
= - =l ¥ 37°C, pH 7,4
o
Q
2z
w
S
£
G 0 1 2 24 48 72 096

Hinh 4. A. D6 thi giai phong hoat chat theo thai gian (1h, 2h, 24h, 48h, 72h, 96h) ctia
CUR ALB NP trong méi truong khéng c6 mat GSH & pH 5,5 hoac 7,4 va nhiét d6 25°C
hoéac 37°C. B. Dé thi gidi phéng hoat chat theo thai gian (1h, 2h, 24h, 48h, 72h, 96h)
ctia CUR ALB NP trong méi truong ¢c6 mat GSH & pH 5,5 hoac 7,4 va nhiét d6 25°C
hoac 37°C. **p < 0,01
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Két luan

Nghién ctru da bao ché thanh cong hé nano bovine serum albumin tu két tap
mang curcumin bang phuong phap don gian, khong st dung chat lién két chéo. He
nano thu duoc ¢ kich thudc phu hop, phan bo tuong d6i dong déu va hiéu suét bao
goicao. Tuy nhién, do 6n dinh ctia hé con phu thudc dang ké vao diéu kién moi truong
va thoi gian bdo quan. Dic biét, hé nano thé hién kha ning gidi phong dugc chat c6
kiém soat va dap tng véi cac yéu t6 mdi truong nhu pH, nhiét do va glutathione.
Nhiing két qua nay cho thay hé nano albumin mang curcumin c6 tiém ndng tng dung
trong viéc cai thién sinh kha dung va hiéu qua diéu tri cua hoat chat.

Két quéa nghién ctru cho thay hé nano albumin tu két tap mang curcumin dat
kich thudc hat trung binh 156,84 nm va hiéu suat bao goi khoang 88%. Céc gié tri nay
tuong dong voi nghién cau caa Egil va cong su (2022), trong d6 hé nano albumin ty
két tap dap tung oxy héa-khur mang curcumin c6 kich thude hat trong khoang nano
pht hop cho phan phéi thudc va hiéu suét bao goi cao. Su tuong dong nay cho thay
phuong phap tu két tap albumin dugc st dung trong nghién ctru hién tai c6 kha ning
tao ra hé tiéu phén on dinh va mang hoat chat hiéu qua tuong duong vdi cac hé nano
albumin da duoc cong ba.

Bén canh d0, khi so sanh v6i nghién ctu gan day cta Hu va cong su (2025) vé
hé nano albumin dap tng ROS pht mang dai thuc bao dé van chuyén curcumin diéu
tri tén thuong gan cap, cac ddc tinh co ban ctia hé nano trong nghién ctru nay van nam
trong khoang phu hop d6i v6i cac hé dan thude dua trén albumin. Tuy nhién, diém
khac biét dang cht y 1a cong thic hién tai duoc diéu ché bing phuong phép tu két tap
don gian, khong st dung chat lién két chéo hoa hoc hodc cac budc bién ddi bé mit
phuc tap. Biéu nay gép phan nang cao tinh an toan sinh hoc, gidm nguy co ton du hoa
chat va tao thuén 10i cho viéc md rong quy mo san xuat trong tuong lai.

Trong cac nghién ctu ti€p theo, can tién hanh t6i uu héa cong thic bao ché
nhim nang cao do 6n dinh ctia hé nano, djc biét trong cac moi truong sinh ly. Bong
thoi, viéc xay dung mo hinh dong hoc giai phong sé giap lam ré co ché giai phong
duoc chat tir hé. Bén canh do6, can thuc hién cac nghién cttu danh gia sinh hoc in vitro
va in vivo dé xac dinh hiéu qua diéu tri ciing nhu d¢ an toan cta hé nano.
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