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LUA CHON CONG THUC TOI UU
CHO NANO NHU TUONG CHUA CURCUMIN

Nguyén Duy Thu", Nguyén Thu Quynh, BUi Thj Thanh Cham,
Bui Thi Luyén, Pham Hién Giang, Bui Hong Viét
Truong Pai hoc Y Duoc - DH Thai Nguyén

TOM TAT

Curcumin 14 hoat chat thién nhién c6 tac dung chéng viém, trc ché sy phat trién cua té bao ung thu
nhung it tan nén sinh kha dung thp khi udng. Véi uu diém d& bao ché, 6n dinh hon va kich thudc
nhd, nano nhil twong chira curcumin co the thim qua niém mac tiéu hoa va tang sinh kha dung.
Trén co so két qua danh gid mot sé yéu t6 anh huong t6i kich thude tiéu phan va do 6n dinh,
nghién ctru tiép tuc sir dung phan mém Modde va Inform nhim muc tiéu lya chon cong thirc tdi uu
cho nano nhii twong chtra curcumin. Nano nhii twong chtra curcumin duogc bao ché bang phuong
phap nhii hoa v6i su hd tro cia ky thuat siéu am két hop dong nhat hoa. Panh gia do 6n dinh va
kich thudc tiéu phan bang phuong phap hién vi. Két qua cho thy kich thudc tiéu phan cta nano
nhil twong bi thay doi rd rét khi thay ddi lugng Tween 80, nhung khong anh hudng boi luong
polyethylen glycol 400, ma PEG 400 chi chi yéu anh huong dén d6 6n dinh cua nano nhii tuong.
Tur d6, cong thirc nano nhil tuong chira curcumin da dugc ti wu va lua chon.

Tw khéa: Dugc hoc; nano nhit twong, curcumin, tween, 16i uu.
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ABSTRACT

Curcumin is a natural active composition used for effection and cancer, however, it has low
bioavailability because of its dissolution in water in oral route, with its advantages that are easier
to prepare, more stable, and small size of droplet, the nanoemulsion easily go through intestinal
walls into blood and the bioavailability of curcumin in oral route could be improved. Base on
recent results of the effective factors on droplet sizes of nanoemulsion, MODDE and Inform were
used to optimize the formulation of curcumin nanoemulsion. Nanoemulsion comprising curcumin
was prepared with an emulsion method with supporting high-speed homogenizer and ultrasound
waves. The size of droplets and stability were evaluated by the micro crops method. The results
showed that drops size of nanoemulsion was clearly affected by the amount of Tween 80 but not
by amount of polyethylene glycol 400 that had almost effected on stability. So that the formulation
of nanoemulsion containing curcumin was optimized and chosen.
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1. Pit van dé

Curcumin 14 hoat chat ngudn gbc thién nhién
c6 tac dung chdng viém, trc ché su phat trién
ctia t& bao ung thu nhung vi it tan nén sinh
kha dung thp khi uéng [1]. D¢ 1am ting sinh
kha dung ciia curcumin dudng ubng can lam
tang do tan, tang tinh thAm cta curcumin qua
duong tiéu héa [2]. Véi wu diém d& bao ché,
6n dinh hon va kich thuéc nho, nano nhi
tuong chtra curcumin c6 thé thim qua niém
mac tiéu hoéa va tang sinh kha dung [3]-[5].
Tir két qua nghién ciru danh gid ciia mot s6
yéu t6 anh hudng tai phan b kich thudc ticu
phan (KTTP) va do 6n dinh (DOD) cta nano
nhil trong. Nghién ciru tiép tuc st dung phan
mém Modde va Inform nhim muc tiéu lua
chon céng thirc t6i uu cho nano nhii twong
chtra curcumin.

2. Pdi twong, phwong phap nghién ciru

2.1. Nguyén vt ligu, thiét bi

Nguyén li€u, ta dugc: Curcumin, dau, nuéc,
Tween 80, Span 80, natri laurylsulfat (NaLS),
glycerin, polyethylen ngycol (PEG) 400...
dung trong dat tiéu chuan duoc dung.

Thiét bi, dung cy: May siéu am, cde thuy tinh,
kinh hién vi, may dong nhat hoa Ultra-turrax
T25 IKA, may quang pho UV - Vis.

2.2. Phuwong phap nghién ciru

Phurong phdp bao ché

Nhii twong nano chira curcumin dugc bao ché
bang phwong phap nhii héa truc tiép véi hd
trg cia siéu 4m va dong nhat hoa.

Chuén bi pha dau, pha nudc: Hoa tan dugc
chat, ta dugc trong pha dau, dun nong dén
60°C. Hoa tan cac td dugc nhii héa va cac
chat phu tan trong nudc, dun néng dén 70°C.
Phéi hop hai pha, tac dong luc gy phan tan
sit dung may ddng nhit hoa ¢ tbc do 13000
vong/phut @& tao thanh nhii tuong thd
dau/nude (D/N).

Béo ché nano bang cach siéu am & cac tan s6
40 Hz trong khoang thoi gian 3-15 phat.
Pong nhat hoa kich thudc nano nhil twong

biang may dong nhat hoa Ultra-turrax T25
IKA & 14000 vong/phut trong 2 phut ¢ 25°C.
Bédo quéan trong lo thay tinh, nép kin & nhiét
d6 phong. Thoi gian lam viéc va thoi gian
nghi dé siéu am dwoc dat 1a 5 s va 7 s dé
chbng qua nhiét. Tuan hoan nudc lanh qua bé
chtra gitip 6n dinh nhiét 6 mau tir 40 - 45 d9.
Phuwong phap danh gia

- Pdnh gid kich thudc tiéu phan

San pham nano nhii trong dugc danh gia vé
hinh dang va KTTP trung binh bang phuong
phap kinh hién vi str dung kinh hién vi dién tir
Olympus véi vat kinh dau 100. Kich thudc
ti€u phan nhil tuong dugc do trén vi truong va
tinh trung binh.

- Pdnh gid dé én dinh: Bao quan khoang 15
ml nano nhil twong trong lo thuy tinh kin &
25°C. Panh gia hinh dang va KTTP nano nhi
twong & cac thoi gian xac dinh bang cach
quan sat trén kinh hién vi dién te Olympus
trén vat kinh dau 100. Xac dinh d6 6n dinh 1a
khoang thoi gian (ngay) khi nano nhl twong
d3d co su thay ddi vé kich thudc so véi thoi
diém ban dau.

- Ham luong curcumin: st dung phuong phap
quang phd UV-VIS dé dinh lugng curcumin
trong san pham & budc séng 460 nm.

3. Két qua va ban luin

3.1. Thiét ké thi nghiém

Cong thirc nano duoc thiét ké nhur sau:

Curcumin 0,5%
Dau dau nanh 1%
Tween 80 Thay dbi
PEG 400 Thay dbi
Na LS Thay dbi
Nude vd 100ml

Bién dau vao trong thiét ké thi nghiém ti wu
hod nhii twong chira curcumin nhu ¢ bang 1.
Bang 1. Bién dic ldp va khoang bién thién

Bién doc lap Ky~ Mic  Mic

hi¢u thip cao

Tween 80 (%) X1 1 3
PEG 400 (%) X2 2,5 7,5
Na LS (%) X3 0,25 0,75

Bién phu thudc (bién dau ra):
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- Kich thuéc nano nhil twong trung binh
(Y1): Yi<270 nm.
- Do 6n dinh cta nhii tuong (Y2): Y2 —>
max (ngay).
Ma tran thi nghiém dugc thiét ké b?mg phﬁn
mém Modde gém 11 thi nghiém dugc trinh
bay trong bang 2. Cac cong thuc (CT) nano
nhii tuong chira curcumin dugc bao ché va
danh gia 1 sd chi tiéu chat luong ctia nano
nhil twong. Két qua duoc trinh by & bang 2.
Bang 2. Ma tran thi nghiém va bién phu thuoc

c4c bién dau ra va sau d6 cong thirc duge t6i
vu bing phian mém Inform. Dit liéu duoc
danh gia cho két qua gia tri R? nhu trong bang
dudi day:

Béng 3. Gid tri R?

KTTP DOD

R? 99,29 99,58

X1 Xz X3 Yl YZ
T ) ) ) (m)  (ngdy)

CT1 1 25 025 3851 18.7

CT2 3 25 025 266.7 26.5
CT3 1 75 025 3509 33.6
CT4 3 75 025 270.2 30.1
CT5 1 25 075 3616 22.6
CT6 3 25 075 257.2 32.5
CT7 1 75 075 336.0 28.4
CT8 3 75 075 2415 44.6
CT9 2 5 0.5 242.4 40.5
2

CT10 5 0.5 248.1 41.7
CT11 2 5 0.5 256.2 43.0

3.2. Phan tich quy ludt ciia thi nghiém

Dt liéu thyc nghi€ém cua 11 cong thirc nano
nhil twong chita curcumin dugc xu 1y bang
phan mém Form Rules nham phan tich chiéu
huéng anh hudéng cia bién dau vao doi véi

ETTP
DOD

TWEEN 800

PEG 400 O

Tat ca R? > 80 cho thiy cic bién dau vao cd
mdi twong quan chat ch& véi cac bién dau ra.
Phan tich quy ludt tac dong

Theo két qua tir phan mém Form Rules (hinh
1a) cho thiy: kich thudc tiéu phan va do 6n
dinh déu bi anh huéng bai tit ca cac bién dau
vao, tuy nhién voi mirc do khac nhau. Trong
d6, X1 cho thay anh huong manh nhat dén Y.
Y bi thay d6i nhiéu nhét boi Xo.

Phdn tich mat dap

Két qua & cac hinh 1a va b cho thay: So véi
céc bién dau vao anh huong cia lugng Tween
80 1a rd rét nhat toi KTTP. KTTP giam nhanh
tir 373,3 nm xudng dudi 250 khi luong Tween
80 ting tr 1 1én 2%, tuy nhién khi tiép tuc
tang 1én 3% thi KTTP khong thay do6i déng
ké. DOD chi yéu bi anh huéng boi lugng
PEG 400 mic du PEG it anh huong dén
KTTP ctia nano nhii twvong. KTTP va DOD it
bi anh huong khi thay d6i lugng NaLS.

SubModel:1

SubModel:2

Close Na LS
Help
Property
KTTP
DoD
TWEEN 800
PEG 400 DOD
O Na LS
Help
Hinh 1a. Quy ludt anh hwéng giita bién dau vao va bién dau ra
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1 2407
4 18 5, . T 0.0.0.0.0.0.75
TWEEN 80 < 3 Na LS

14 18 55 26 0.25
TWEEN 80

6.5
3 45 95
o5 35

. 5.5
6.5
PEG 400 0.75 75 PEG 400

Hinh 1b. Biéu d6 3D mé ta méi lién quan giita bién dau vao va bién dau ra
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3.3. Lwa chon cong thirc toi wu

Cong thitc cia nano nhii tuong chua
curcumin dugc toi uu st dung phan mém
Inform nhu sau:

Curcumin 0.5%
Dau dau nanh 1%

Tween 80 2,29%
PEG 400 7,11%
Na LS 0,49%
Nudce vd 100ml

Két qua diu ra cua cong thue tdi uu duoc du
doan nhu trong bang 4.

Bang 4. Két qua dau ra cong thire 16i wu

Bié'n' ddu ra Y1 Y2

Keét qud 240,50 44,33

Tién hanh bao ché thir 3 1an, mdi lan 1000 ml
theo cong thirc toi wru. San phdm thu dugc tiép
tuc dugc danh gia mot sb chi tiéu chat lugng,
két qua nhu trong bang 5.

Bang 5. Pdnh gid cong thire 10i wu

Tén chi tiéu L61 L6 2 L63
238,5 2441 2410

KTTP(m) 414 422 423

43,68 42,17 44,16

+2.7 +18 +20

Két qua trén cho thiy két qua twong dong vai

két qua ciia phan mém da dy doan ching to

phép tdi wru hoa trén bd dir lidu cac cong thirc

tién hanh c6 do tin cdy cao.

4. Két luan

DOD (ngay)

Két qua thuc nghiém cho thay kich thudc tiéu
phan ciia nano nhil tuong bi thay d6i ro rét
khi thay dbi luong Tween 80, nhung khong
anh huong boi lugng polyethylen glycol 400,
ma PEG 400 chi chi yéu anh hudng dén do
on dinh ctia nano nhil trong. Kich thudc tiéu
phan va d6 6n dinh it bi thay d6i khi thay d6i
lugng natri laurylsulfat. Tur dd, cong thuc
nano nhii twong chita curcumin di duoc tbi
uu va lua chon.
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