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SUMMARY

Background: Curcumin is a natural lipophilic polyphenol found in the rhizomes of turmeric (Curcuma longa). Its potential
pharmacological activities include antioxidant, anti-inflammatory, antimicrobial... However, due to its high hydrophobicity,
itis difficult to incorporate into aqueous formulations and its oral bioavailability is very low. As an attempt to overcome these
drawbacks, the purpose of this study was to prepare nanoemulsion for oral administration of curcumin by the emulsion
inversion point (EIP) method. Methods: Nanoemulsion was prepared by EIP method that involves adding water into the oil
and surfactant mixture using a pump. The nanoemulsions obtained were characterized for droplet size, size distribution, in
vitro release and physical stability. Results: The most suitable formulation was composed of Labrafac PG 10 %, Tween 80 10
% and glycerol 20 %. The mean droplets diameter, polydispersity index of the curcumin nanoemulsion was 69.6 + 0.2 nm
and 0.120 £ 0.008, respectively. The release of curcumin from nanoemulsion was determined by dialysis membrane method
with ethanol: water solution (7:3, v/v) as release medium. In vitro release studies had shown 87.4 + 0.5 % curcumin release
in 24 hours. Nanoemulsions were physical stable after 4 weeks. Conclusion: These results demonstrated the successful

incorporation of curcumin into lipid nanoemulsion using EIP method with small droplets diameter.

Tir khéa: curcumin, ddo pha, nhd tuong nano

Dat vén dé

Curcumin la hgp chat polyphenol tu nhién dugc
tim thdy trong than ré moét sé loai Nghé vang
(Curcuma longa.) v&i nhiéu tac dung dugc ly tiém
nang nhu chéng oxy hoa, chéng viém, chéng nhiém
khuan...[2]. Tuy nhién, do dac tinh than lipid cao, d6
tan trong nudc kém nén sinh kha dung khi dung
dudng udng thap. D€ khic phuc nhugc diém nay,
mot trong nhiing huéng nghién ctu la bao ché dudi
dang nhi tuong nano [1]. Nhi tucng nano c6 thé
dung dudng udng truc tiép hodc chuyén sang dang
bao ché thé rdn vai tdc dung hé trg diéu tri viem loét
da day va hanh ta trang.

Nha tuong nano cé thé dugc bao ché theo phuaong
phap nhi hoéa st dung nang lugng cao hoac nang
lugng thap. Trong nhitng ndm gan day, phuong phap
nha héa st dung nang lugng thap dang thu hat dugc
su quan tdm clia cac nha nghién ctu do uu diém dau
tu thiét bi va chi phi thap hon so véi phuong phap nhi
hda s dung ndng lugng cao. Hon nira, phuong phap

nhi héa sir dung nang lugng thap ciing thich hgp véi
nhiing dugc chat nhay cadm véi nhiét do. Trong do, ky
thuat dao pha la ky thuat nhi héa str dung nang lugng
thdp dua trén su chuyén déi pha trong qua trinh nhi
hoéa dugc coi la mét trong nhiing phuong phéap hiéu
qua dé bao ché nhii tuang nano dang dugc ap dung
trong nhiéu céng trinh nghién ctu trén thé gidi [3], [4].

Xudt phat tur thuc tién trén, bai bao nay trinh bay
nghién ctu véi muc tiéu bao ché dugc nhi tuong nano
chtia curcumin bang phuong phap dao pha.

Nguyén liéu va phuong phdp nghién cou

Nguyén liéu

Curcumin (tiéu chudn co s8, nha san xuét Apollo
Ingredients India PVT Ltd, An Do, ham lugng 95,0 %),
dau lac, Miglyol 812, Labrafac PG (Trung Qudc, tiéu
chuédn dugc dung), Labrafac lipophile WL 1349 (Phap,
tiéu chudn dugc dung), Tween 80, Tween 60,
Cremophor RH40 (Trung Qudc, tiéu chudn BP 2010),
natri clorid, ethanol tuyét doi, glycerin (Trung Qudc,
tinh khiét héa hoc).
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Thiét bi nghién cuu

May khudy tir RH basic - IKA (DPuc), may do thé zeta
va xéac dinh phan bé kich thudc ti€u phan Zetasizer Nano
7590 Malvern (Anh), may thir hoa tan Erweka (Buc), may
do quang phé UV-Vis U-5100 Spectrophotometer Hitachi
(Nhat), tdi tham tich Spectra/Por 4 kich thudc 16 x3p mang
12-14 kDa (Spectrum Labs-My), bdm nhu déng, mdy do
do6 dan dién Mettler Toledo Seven Easy S30 (M), kinh hién
vi dién t truyén qua (transmission electron microscopy-
TEM) (Nhat Ban).

Phuong phdp nghién cuu

Phuong phdp bdo ché

Nh tuong nano curcumin dugc bao ché véi cong
thiic co ban & bang 1.

Bdng 1. Cong thiic co ban cta nhd tuong nano

curcumin
Thanh phan Lugng
Curcumin 0,01g
Dau thay ddi theo khdo sét
Chét dién hoat thay ddi theo khao sét
Glycerin thay d6i theo khao sét
Nudc tinh khiét vira dd 25 ml

Nh( tuong nano dugc bao ché theo quy trinh sau:
Bun cach thay hén hgp dau va chat dién hoat & nhiét
d6 60-70 °C, hoa tan curcumin cho tan hoan toan. Thém
glycerin va dé ngudi vé nhiét d6 phong. Hé dugc khudy
tron lién tuc trén may khudy tu véi téc do6 200
vong/pht, sau dé thém dan pha nudc vao véi téc do
nhé giot 2 ml/phut, st dung hé théng bom nhu dong.
NhQ tuong tao thanh dugc tiép tuc khudy 15 phut trén
may khudy tur dé€ hé én dinh.

Phuong phdp ddnh gid

Ddnh gid ddc tinh cia nha tuong nano

- Kich thudc giot trung binh va khodng phan bé
kich thuéc giot cla nhi tuong nano chira curcumin
dugc xac dinh bang phuong phép tan xa anh sang
dong: Mau thr dugc pha loang 100 lan bang nuéc
tinh khiét sao cho t6c d6 dém ti€éu phan trong khoang
200 - 400 kcps. Tién hanh xac dinh kich thuéc giot
trén may Zetasizer, st dung cuvet nhua, chi sé khc
xa 1,42, d6 hdp thu 0,01, goc do 90°, nhiét d6 budng
do 25 °C.

- Kha nang giai phdng in vitro clia nhii tuong nano
chda curcumin

Kha nang giai phdng in vitro cda nhi tuong nano
chia curcumin dugc danh gia trén thiét bi thir do hoa tan
€6 canh khudy véi cac théng s6: nhiét d6 37 + 0,5 °C, téc
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do quay 100 vong/phut, moéi trudng thit gidi phdng la 300
ml dung dich ethanol: nugc ty lé 7:3 (tt/tt). Mau thrla 5
ml nhii tuong dugc cho vao trong tui tham tich ¢ kich
thuéc 16 mang 12000-14000 Da. Mau thit dugc kep chat
& hai dau tui, gan c6 dinh vao canh khudy. Tai cac thoi
diém1,2,3,4,5,6,7,8,9, 10 va 24 gid, 18y 5 ml méi trudng
thirva loc qua mang loc cellulose acetat kich thudéc 16 x6p
0,45 pm va bé sung 5 ml méi trudng. Dich loc thu dugc
dem dinh lugng bang phuong phap quang phé hap thu
UV-Vis & budc song 429 nm. Phan tram curcumin giai
phéng dugc tinh toan theo phuang trinh dudng chuén
xay dung dugc.

- Xac dinh diém xay ra ddo ngugc pha nhi tucng

Nh{ tuong nano curcumin dugc bao ché theo céng
thiic va phuong phap mé ta & trén nhung thay nuéc
tinh khiét bang dung dich natri clorid 0,01M. D6 dan
dién cta nhi tuong khi thém dan pha nudc vao pha
dau dugc xac dinh theo 2 phuong phap sau:

Phuong phap do d6 dan dién khi hé dat can bang:
11 mau nh{ tuong véi ty 1& pha nudc trong cadc mau
tdng dan tir 0-100 % (so véi téng lugng nudc) dugc bao
ché& theo phuong phap dugc mé ta & trén va do do dan
dién riéng cda tiing mau.

Phuong phéap do dé dan dién in situ: Trong qua
trinh bao ché nhi tuong, dé dan dién ctia hé dugc ghi
lai lién tuc méi khi thém mot ty 1& nhat dinh pha nudc
vao pha dau (tir 0-100 % so vdi téng lugng nudc).

Xay dung d6 thi biéu dién d6 dan dién theo ty I&
pha nudc. Diém xay ra ddo ngugc pha la diém tai d6 co
su thay déi dang ké vé dé dan dién clia nha tuong [5].

Ddnh gid d6 6n dinh cda nhi tuong nano

Cac mau nhi tuong nano dugc bdo quan & diéu kién
thudng trong phong thi nghiém: nhiét d6 15-35 °C, d6 4m
60-90 %. Sau 4 tuan, danh gia kich thudc giot trung binh
va khoang phan bé kich thudc giot theo phuong phap
trinh bay & trén.

Phuong phdp phdn tich théng ké

Cac s6 lieu dugc biéu dién dudi dang gia tri trung
binh £ SD. Su khac nhau gita cdc nhém dugc danh gia
bang phan tich ANOVA mot chiéu va phan tich post-
hoc (kiém dinh LSD) st dung phan mém théng ké SPSS
20. Gia tri p < 0,05 dugc coi la c6 su khac nhau c6 y
nghia théng ké.

Két qua nghién cou

Khdo sdt Iua chon loai pha ddu

Cac mau nh( tuong nano dugc bao ché st dung
cac loai dau khac nhau 1a dau lac, Labrafac PG,
Labrafac liphophile WL 1349 hodc Miglyol 812 véi
thanh phan cac mau trinh bay & bang 2.
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Bang 2. Thanh phan cdc mau nhd tuong nano si
dung cdc logi dau khdc nhau

R N Lugng

Thanh phén a m M 74
Curcumin 0,01g 0,01g 0,01g 001g
Déu lac 259 - - -
Labrafac - 25¢ - -
liphophile WL
1349
Miglyol 812 - - 25¢ -
Labrafac PG - - - 259
Tween 80 259 259 259 259
Glycerin 509 509 504 509

Kich thudc giot trung binh va PDI clia cac mau nhi
tuong nano st dung cac loai dau khac nhau dugc danh
gia theo phuong phap & trén va dugc trinh bay & bang 3.

Bdng 3. Kich thuéc giot trung binh va PDI ciia céc mau
nhd tuong nano st dung cdc loai dau khdc nhau (n=3)

Méu a m m T4
Kich thudcgiot | 1o\ 15 | 2085422 | 745203 | 696202
trung binh (nm)

PDI 0.211+0,007] 0,129+ 0,011[ 0,124 = 0,009] 0,120 + 0,008

K&t qua & bang 3 cho thay kich thudc giot trung
binh clia cac mau st dung céc loai dau khac nhau cé su
khac biét (p < 0,05). Mau nhii tuong dugc bao ché theo
CT4 c6 kich thudc giot trung binh va PDI nho nhat.
DPoéng thai, d6 6n dinh cla cac mau nhi tuong dugc
theo doi ti€p tuc trong 4 tuan & diéu kién phong thi
nghiém. K&t qua cho thdy, sau thai gian 4 tuan, cdc mau
nh{ tuong bao ché theo CT1, CT2, CT3 déu xuat hién
hién tuong phan I8p, chi duy mau CT4 van 6n dinh. Do
vay, dau Labrafac PG dugc lua chon cho cac khao sat
tiép theo.

Khdo sdt lua chon logi chdt dién hoat

Cac mau nha tuong nano dugc bao ché vai pha dau
la Labrafac PG, st dung cac loai chat dién hoat khac
nhau la Tween 60, Tween 80 hoac Cremophor RH40 véi
néng do 10 %. Thanh phan cdc mau nha tucng trinh
bay & bang 4.

Kich thuéc giot trung binh va PDI clia cac mau nhi
tuong nano st dung cac chat dién hoat khac nhau dugc
thé hién & hinh 1.

Két qua & hinh 1 cho thay kich thudc giot trung binh
cla cdc mau st dung cac loai chat dién hoat khac nhau
6 su khac biét (p < 0,05). Phan tich post-hoc (kiém dinh
LSD) cho thdy su khac nhau dang ké vé kich thudc giot
trung binh gilta cdc mau st dung Tween 80 va cac mau

N

Bang 4. Thanh phan cdc mau nha tuong nano si
dung cdc chdt dién hoat khdc nhau

Luong
Thanh phan g
(T4 s (T6
Curcumin 0,01g 0,01g 0,01g
Labarafac PG 25¢ 25¢ 25¢g
Tween 80 25¢g - -
Tween 60 - 25¢ -
Cremophor - - 259
RH40
Glycerin 509 509 509
Nudc tinh khiét viiadi25ml | viadd25ml | viradd25ml
300 05
g
= 0.4
s
= 200
[T 03
=
- -5
= 02
25' 100
E 01
o
E 0 1]
Tween 60 Tween 80 Cremophor RH40
e KTTBTP —&—PDI

Hinh 1. D4 thi biéu dién kich thudc giot trung binh va

PDI ctia cdc mau nhd tuong nano
st dung cdc chdt dién hoat khdc nhau (n=3)
con lai (p < 0,05). Nhii tuong nano st dung Tween 80 la
chat dién hoat c6 kich thudc giot trung binh va PDI nho
nhat, déng thai duy tri dugc kich thudc giot sau 4 tuan.
Trong khi d6, nhi tuong nano st dung Tween 60 va
Cremophor RH40 la chét dién hoat déu xay ra hién tugng
phan tach I6p sau 4 tuan. Biéu nay c6 thé dugc giai thich
do Tween 80 c6 ddc tinh than nudc hon so véi Tween 60
va Cremophor RH40. Khéi lugng phan t&r nho va phan
dudi than nudc chua bédo hoa linh dong gidp phan tu
Tween 80 di chuyén dé dang haon tu pha dau sang pha
nudc. Do vay, Tween 80 dugc lua chon lam chat dién hoat
cho céac khao sat tiép theo.

Khdo sdt lua chon néng dé chdt dién hoat

Cac nhl tuong nano dugc bao ché sir dung néng
dé Tween 80 thay d6i tu 5, 10, 15 va 20 % véi thanh
phan cac mau dugc trinh bay & bang 5.

Két qua & hinh 2 cho thay kich thuéc giot trung binh
cla cadc mau co su khac biét (p < 0,05). Phan tich post-
hoc (kiém dinh LSD) cho thay su khac nhau dang ké vé
kich thudc giot trung binh gilta mau s&t dung Tween 80
5 % vGi cac mau con lai (p < 0,05). Khi néng do Tween
80 tang trén 10 %, nhi tuang nano c6 kich thudc giot
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Bang 5. Thanh phdn cdc méu nhi tuong nano st dung
chdt dién hoat Tween 80 vdi cdc néng do khdc nhau

Thanh phan Lugng
(T4 Q0 (18 (19
Curcumin 0,01g 0,01g 0,01g 0,01g
Labarafac PG 2,509 2,509 2,509 2,509
Tween 80 2,509 1,25¢ 3,75¢ 5009
Glycerin 5,009 5009 5,009 5009
Nugc tinh khiét | viadd25ml | viadi25ml | vita ddi 25 ml | vira dd 25 ml

trung binh gidm dang ké so véi cac mau nhi tuong
nano st dung Tween 80 v&i ndng d6 nhd hon 10 %.

Kich thudc giot trung binh va PDI clia cac mau nha
tuang nano st dung Tween 80 véi nbng dé 5, 10, 15 va
20 % dugc thé hién & hinh 2.

200 025
e TTETP —#—PDI
-
E
2 02
= 0
=
=
= 0.15
ER ] g
E 01 ™
2 ;
=0
v
= 50
5 I 0.05
=
s
=
=
2 0 0
5% 10% 15% 0%
Nﬁng A Tween 80

Hinh 2. D6 thi biéu dién kich thudc giot trung binh va
PDI ctia cdc méu nhd tuong nano st dung Tween 80
vGinéng do 5, 10, 15 va 20% (n=3)

Dong thai, két qua giadi phong in vitro clia cac mau
nhi tuong nano st dung Tween 80 vai cac ndng do
khéc nhau dugc thé hién & hinh 3.

100

80
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40
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Phéin triim curcumin gidi phong
(%)

== s

0 5 10 15 20 25 30
Thoi gian (gio)

—+—Tween805% —m—Tween80 10% Tween80 15%

Hinh 3. Dé thj biéu dién ty lé giai phéng duoc chdt
theo thai gian cua cdc nhd tuong nano st dung
Tween 80 véinéng dé 5, 10va 15 %
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Két qua & hinh 3 cho thay khi st dung Tween 80 vai
nong dd 10 % nhii tuong nano c6 kha nang giadi phong
t6t hon khi dung Tween 80 véi ndng d6 5 % va 15 %.

Mt khac, sau 4 tuan theo déi d6 6n dinh, nhi
tuang nano chira Tween 80 néng dé 20 % xay ra hién
tugng tach I6p. Nhii tuong nano chiia Tween 80 néng
dd 5 hoac 15 % c6 kich thudc giot trung binh tang.
Riéng nhl tuong nano chira Tween 80 10 % c6 kich
thudc giot trung binh nhé nhat sau 4 tuan. Do vay,
Tween 80 ndng dé 10 % dugc lua chon.

Két qua xdc dinh diém xdy ra ddo ngu'gc pha nhii
tuong

Nha tuong nano dugc bao ché vai thanh phan theo
CT4 nhung thay nudc tinh khiét bang dung dich natri
clorid 0,01M va do dé dan dién theo 2 phuaong phap mé
ta g trén.

300

200

100

Pi diin dién (uS/cm)

0 20 a0 60
Ty 1§ nwrde (%)
—+—PP do d§ din dién khi hé dat cin bing
—m—PP do dé din dién in situ

Hinh 4. D6 thi biéu dién do dén dién cia nhd tuong
nano tién hanh theo phuong phdp do dé dan dién
khi hé dat cdn béng va do do dan dién in situ

K&t qua xac dinh d6 dan dién clia cdc mau nhi
tuong dugc thé hién & hinh 4.

Két qua trén dé thi hinh 4 cho thay véi phuong
phap do dé dan dién in situ, d6 dan dién dugc do lién
tuc trong qua trinh nhi héa. Két qua clia phép do do
dan dién trén 11 mau cho thay dé dan dién tang dan
mot cach déu dan cung véi su tang clia lugng nudc.
Diéu nay c6 thé duoc gidi thich do hé chua dat trang
thai can bang. V6i phuong phéap do dé dan dién khi hé
dat can bdng, véi ty & nuéc thap (dusi 50 %), d6 dan
dién thap do nhii tuong ton tai & dang nhii tuang N/D.
Khi ty [& nudc dat 60 %, d6 dan dién ting manh, chiing
td ¢6 su chuyén pha sang nhi tuong D/N. Sau do, khi
ty |& nudc tang thém, dé dan dién tang rat it. Nhu vay,
tai diém ty I& nudc dat 60 %, qué trinh ddo ngugc pha
cla nhi tuong xay ra.

Dua vao két qua danh gia moét sé yéu té anh
hudng dén dac tinh tiéu phan nano & trén, nghién
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clu da lua chon dugc cong thic bao ché nhi tuong
nano chtta curcumin & bang 6.
Bdng 6. Cong thuic nhii tuong nano curcumin dugc

lua chon
Thanh phan Khai lugng
Curcumin 0,01g
Labrafac PG 259
Tween 80 2549
Glycerin 509
Nudc tinh khiét vifa dd 25 ml

Mot s6 dac tinh cia nhii tuang nano dugc trinh
bay & bang 7.
Bdng 7. Mét sé ddic tinh clia nhi tuong nano chia
curcumin (n=2)

Dactinh Két qua danh gia
Kich thudc giot trung binh (nm) 69,6 +0,2nm
PDI 0,120 + 0,008

Gidi phong 87,4 + 0,5 % DC sau 24 gi¢r

Kha nang gidi phong DC in vitro

Nhi tuong nano én dinh vé kich thudc giot trong
khoang thai gian 4 tuan & diéu kién theo doi.

Ban luéan

La mot ky thuat nha héa st dung nang lugng thap,
ky thuat dao pha phtu hop véi cac dugc chat kém bén
véi nhiét nhu curcumin vi khéng st dung nhiét dé
trong qua trinh bao ché [3], [4]. Qua trinh dao pha dién
ra qua nhiéu giai doan. O giai doan dau, khi pha nudc
dugc thém nhé giot vao hén hgp dau va chat dién hoat
than nudéc, nhi tuong N/D dugc tao thanh do ty |é pha
dau/pha nudc cao. Tiép tuc thém dan pha nudc, hé nhi
tuong N/D kém bén viing ti€p tuc chuyén sang nhi
tuong kép (D/N/D). Day dugc coi la diéu kién dé hinh
thanh céc giot dau vai kich thudc nhé trong san phdm
nhi tuang D/N cuéi cung. Dé tao dugc nhii tuong kép
D/N/D, chét dién hoat than nudc phai cé néng dé du
I6n va dugc cho vao pha dau. Ly do c6 thé 1a néu néng
d6 chat dién hoat khéng da 16n, nhi tuong kép khong
dugc tao thanh, dan dén san pham nhi tuong cudi
cling sé ¢ kich thudc giot I6n [6]. Diéu nay hoan toan
phu hgp véi két qua ciia nghién ctu nay. Tween 80 la
mot chat dién hoat than nuéc dugce cho vao pha dau.
Khi néng d6 Tween 80 thap (5 %), kich thudc giot trung
binh cGia nhid tuong khé cao (181,1 £ 0,6 nm), nhung
khi ndbng d6 Tween dat khoang 10 %, kich thuéc giot

N

trung binh ctia nhii tueng gidm manh xuéng con 69,6
+0,2 nm.

Mot trong nhiting yéu t6 quan trong quyét dinh
hinh thanh nhii tuong D/N bao ché bang phuong phéap
dao pha la diém chuyén pha. D€ xac dinh diém chuyén
pha, nghién ctu da luva chon mét dung dich c6 d6 dan
dién t6t 1a NaCl 0,01 M thay cho nudc tinh khiét dé bao
ché cadc mau nhi tuong [5]. Trong nghién ctu nay, khi
ty lé pha nudc thap, dé dan dién cda nhi tuong ban
dau con thap, ching to dau la pha lién tuc va hé ban
dau la nha tuong N/D. Gia tri d6 dan dién tang dan khi
ty |é pha nudc trong khoang 10-60 %. Ty 1& 60 % nudc
dugc coi la ty Ié nudc t6i han cla qua trinh dao pha va
la diém tai d6, qua trinh chuyén ngugc pha dién ra. Mac
du vay, hién tugng dao pha co thé xay ra khéng chi tai
1 diém ma trong cad mét viung dao pha. Diém dao pha
khao sat dugc 6 thé chila 1 diém ndm trong vung dé.
Vi vay, dé co thé két luan chat ché hon, nhiéu th
nghiém khac can dugc tién hanh. Ngoai ra, su cé mat
va ty & ctia déng dung méi glycerin c6 thé anh huéng
dén diém dao pha. Tuy nhién, trong pham vi cia nghién
clu, ching téi chua khao sat anh huéng clia yéu té nay
dén qua trinh dao pha.

Dé danh gia kha nang gidi phong dugc chét in
vitro cia nh(i tuong nano, nghién ctu lya chon moé
hinh tui thdm tich. Do tinh chat so nudc ctia curcumin
nén viéc lya chon moi trudng gidi phong gap nhiéu
kho khan.Trong qud trinh lam thuc nghiém, qua khao
sat s bo, nhan thdy moi trudng co ty 1é ethanol: nuéc
7:3 (tt/tt) phan anh dugc xu hudng hoa tan khac nhau
cUa cdc mau nén chung tdi chon méi trudng nay. Cac
méau nh tuong nano bao ché dugc déu c6 qua trinh
gidi phéng cham va kéo dai. Pay la yéu t6 thuan lgi
lam tang sinh kha dung cia curcumin vi hoat chat nay
dé bi chuyén hoa va thai trir nhanh khi dung dudng
uéng. Mat khac, su c6 mat ctia chat dién hoat lam tang
kha nang hoa tan dugc chat, tang sinh kha dung clia
curcumin. V&i néng dé chat dién hoat 10 %, mau nhi
tuong nano giai phong cham trong 7 gi¢ dau va kéo
dai gidi phong dén 24 gio (87,40 % dugc chat gidi
phéng) trong khi mau cé néng d6 chat dién hoat 5 va
15% cing giai phéng cham nhung lai giai phong thap
hon & thai diém 24 gid (tuong Ung 45,42 % va 60,76
% dugc chat giai phong).

VEé kich thudc giot trung binh va khoang phan b6
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kich thudc giot, trong nghién ctiu nay, nhii tuong nano
dugc pha loang 100 lan va xac dinh kich thuéc. Piéu
nay cé thé lam gidm ndng do6 chat dién hoat, anh hudng
dén kich thudc giot ctia nhi tuong bao ché dugc. Pay la
nhugc diém clia phuong phap xac dinh kich thuéc giot
trung binh trinh bay trong nghién ctru. Vé két qua xac
dinh kich thudc giot clia nhi tuong nano, Borrin T.R. va
céng su da nghién clu bao ché nhi tuong nano
curcumin bang phuong phéap ddo pha véi kich thudc
giot 198,0 +10,4 nm [3]. Wang X. va cong su da bao ché
nh{ tuong nano curcumin bang phuong phéap nha hoa
st dung nang lugng cao [7]. Két qua cho thay nhi
tuang nano curcumin dugc bao ché bang cac thiét bi
déng nhat héa téc dé cao va déng nhat hoa ap suat cao
¢6 kich thudc giot tuong Ung la 618,6 nm va 79,5 nm.

N

Nhu vay, so sanh vGi mét s6 cong trinh nghién ctu vé
nhii tuong nano cha curcumin, nhi tuang nano bao
ché& dugc trong nghién ctu nay co kich thudc giot nho
han ca. Pay duoc coi la mét phuong phép hiéu qua dé
bao ché& nhi tuang nano.

Két luan

Nh{ tuong nano chidia curcumin dugc bao ché véi
cdéng thdc gobm: curcumin 0,01 g, Labrafac PG 2,5 g,
Tween 80 2,5 g, glycerin 5,0 g va nudc tinh khiét vira du
25 ml. Nhi tuong nano chira curcumin thu dugc cé kich
thudc giot trung binh 69,6 + 0,2 nm, PDI 0,120 + 0,008
va 8n dinh vé kich thudc giot trong khoang thdi gian 4
tuan. Nha tuong nano gidi phong 87,4 + 0,5 %
curcumin trong vong 24 gid.
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