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SUMMARY

Curcumin is a natural polyphenolic, which has many biological effects but
poor aqueous solubility. Therefore, the aim of this study was preparing
curcumin - loaded with mixed micelles for oral administration by using solvent
injection method. Determination of particle size, polydispersity index (PDI),
entrapment efficiency and drug loading capacity were carried out. Mixed
micelles loaded with curcumin obtained curcumin, polysorbat 80 and
hydrogenated soy phosphatidyl cholin (HSPC) in the mass ratio of 1.4:20:10.
The results showed that the particle size of curcumin micelles was about 30 nm,
the entrapment efficiency was higher than 98 % and the drug loading capacity
was 4.38 %. The curcumin concentration in micellar solution was 1.4 mg/ml.

Tar khoa: curcumin, micell hén hop, phospholipid, polysorbat 80
Dit van dé

Curcumin (Cur) hay con goi la diferuloylmethan - mot hop chat
polyphenol ty nhién dugc tim thay chu yéu trong phan cu cua cay nghé [3].
Curcumin dugc biét dén vai nhiéu hoat tinh sinh hoc nhu chéng oxy héa, chng
viém, khang khuan... [3], [9]. Mic du c6 hoat tinh sinh hoc da dang nhung hiéu
qua cta ching bi han ché bai d6 tan trong nudce thap, sinh kha dung khong cao va
ting dung trong 1am sang con han ché [3], [6]. Pé khic phuc c4c van dé trén, cac
nha nghién ciru da sir dung céc ki thuat bao ché curcumin dudi dang liposome, Vi
nhi twong, micell, ...

Micell 1a mot tap hop cac phan tir chat dién hoat phan tan trong moi
truong long. Mot micell dién hinh trong dung dich nuéc bao gom tap hop cac
"dau" wa nudc tiép xUc v4i dung moéi xung quanh, cac “dudi” ky nuéc & trung
tam micell [10]. Do d6 micell c6 kha ning bao gbi cac duoc chat kém tan trong
nuéc [12]. Cac micell ¢6 hinh dang gan nhu hinh cau, kich thude duong kinh tir
10 — 100 nm [7], [10]. Hinh dang va kich thudc ctia micell phy thudc loai chat
dién hoat va cac diéu kién dung dich nhu nong do chat dién hoat, nhiét o, pH va
cudng do ion. Micell hdn hop 1a micell c6 st dung hdn hop cac chat dién hoat
nhu phdi hop chat dién hoat khéng ion hda va phospholipid [2]. Phospholipid
duogc chiét xuat tir dau nanh hoidc long dé trang, cd tinh chat dién hoat va cé tac
dung bao vé gan. Micell hdn hop ngoai tac dung tang do tan cho dugc chat it tan
con giam cac tac dung khdng mong mudn caia chat dién hoat khong ion hoda va cé
thé hiép dong tac dung dugc ly cing hoat chat [11]. Do d6, muc tiéu cua nghién
ctu 1a xay dung cong thic bao ché micell hdn hop chira curcumin sir dung dong
thoi chét dién hoat khéng ion hoa va phospholipid.

Nguyén li¢u va phuong phap nghién ciu
Nguyén ligu va thiét bj

Nguyén liéu : Curcumin duoc cung cap bai Vién Duoc liéu (Viét Nam);
polysorbat 80, polysorbat 20 c6 xuat xi&r Singapore, phosphatydil cholin d4u nanh
hydrogen hoda (Hydrogenated soy phosphatidyl cholin - HSPC) dugc cung Cap
boi Lipoid (Btc); Cremophor RH 40 ¢6 xuat xir Purc; methanol dugc cung cap
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boi cong ty hoa chat Bic Giang (Viét Nam); nudc tham thau nguoce duoc diéu
ché & phong thi nghiém (Viét Nam).

Thiét bj : Hé théng cat quay Rotavapor R-210 (Buchi, Btc); bé siéu am
Wiseclean (Dtrc); may khuay tir gia nhiét WiseStir véi que khudy tir dai 3 cm
(Puc); can phan tich Satorius AG Gottingen (Btc); hé théng phan tich kich
thugc Zetasizer ZS90 (Malvern, Anh); méay quang phé UV- VIS U-1800
(Hatachi, Nhat Ban), thiét bi ly tim Hermle (Ptc), thiét bi hién vi truong phét xa
FESEM S 4800 (Hitachi, Nhat Ban).

Phwong phap nghién ciru
Phwong phdp bao ché micell curcumin

Micell curcumin duoc bao ché bang phuong phap tiém dung mai [3], [8].
Phospholipid, chat dién hoat khéng ion héa va curcumin dugc hoa tan trong thé
tich methanol thich hop (Ti 1é chat rin/methanol 12 1g:100 ml). Dung bom kim
tiém 1 ml tiém tir tir dung dich trén vao trong nudc tham thau nguoc da 1am nong
& 65 °C (ty Ié thé tich methanol: nugc =1:4), khuay tir 500 Vong/phut véi toe do
tiém 3 ml/ phat. Sau do, cat quay & nhiét do 65 °C, ap suat trén dong ho chan
khong thang do am 1a -0.08 MPa, toc do quay 150 vong/phuat dén khi thu dugc
khoang 20 ml hé micell curcumin.
Phwong phap danh gia kich thuwoc micell curcumin

Kich thudc tiéu phan trung binh micell tinh theo intensity va chi s6 da
phan tan PDI thé hién khoang phan bd kich thudce tiéu phan duoc xac dinh bang
phuong phéap tan xa 4nh sang dong, s dung hé théng phan tich kich thuéc
Malvern Zetasizer ZS90. Tién hanh pha lodng hé micell bang nudc tham thau
nguoc sao cho mau do ¢6 count rate nam trong khoang tir 200-300 keps (ti 1é pha
lo&ng khoang 10-50 lan).

Phuwong phap dinh lwong curcumin trong hé micell

Dinh lugng curcumin trong h¢ micell duoc tién hanh bang phuong phap
do quang phd UV-VIS & budc séng hap thu cuc dai 425 nm. Mau chuan duoc
chuan bi nhu sau: Can chinh xac khoang 10 mg curcumin hoa tan trong vira du
100 ml dung méi hoa tan ethanol tuyét d6i, duoc dung dich gbc. Pha lodng dung
dich géc bang ethanol tuyét dbi dé thu duoc dung dich chuan cé nong do khoang
5 ug/ml. Mau thir duoc chuan bi bang cach: hé micell curcumin duoc phé v& cau
trdc bang ethanol tuyét ddi, sau dé tiép tuc pha loang dén ndng do thich hop.
Hiéu sudt micell hoa (EE,%)

Hiéu suét micell hoa duoc xéc dinh bang cach ly tim hé micell thu dugc
trén may ly tam & téc do 5.000 vong/phut trong 30 phit. Curcumin tu do khong
dugc nap vao micell s& két tia xudng day 6 ong ly tam, dung dich trong sudt phia
trén 1a micell curcumin. Pinh lugng hoat chét trong hé micell bang phuong phap
phd hip thu UV-Vis & bude song 425 nm nhu trinh bay. Hoat chét toan phan 13
lugng curcumin co6 trong hé micell curcumin trude khi ly tAm. Dinh luong hoat
chat toan phan va hoat chat dugc micell hda bang phuong phap nhu da trinh bay
& trén. Hiéu suit micell hoa (%EE) dugc tinh theo cong thuc dudi day:

EE (%) _ Liromg hoat chit d}ru:_:fc:mice!f hoa % 100%
Lroyng hoat char toan phan
Ti I¢é nap hoat chat (LC)
Ti Ié nap hoat chat dugc tinh theo ti 1€ hoat chat dugc nap vao micell so

véi tong khéi lwong cua hé. Ti I& nap curcumin dugc tinh theo cong thic:
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m(hoat chat)

LC (%)= x100%

Mtaral
Trong do:
M noat chét © lrong hoat chat trong hé micell
M, 1ONG khdi Twong hoat chét, chat dién hoat va phospholipid
sur dung.
Phuong phdp xdc dinh nong d@é micell téi han (CMC)

Nguyén tac xac dinh néng do micell toi han cta hon hop chit dién hoat
nhu sau: Curcumin khéng tan trong nude duge phdi hop vao dung dich chat dién
hoat ¢cé néng do khac nhau. Khi néng do chat dién hoat duéi CMC, micell
khong dugc tao thanh trong khi do tai va trén CMC, curcumin dugc nap vao cac
micell. DPinh lugng curcumin trong cac dung dich ta xac dinh dugc CMC cua
chét dién hoat. Phuong phap duoc tham khao tir mot sé nghién ctru da cong bd sir
dung pho hap thu UV-Vis [4].

Chuan bi 50 ml dung dich cac chat dién hoat c6 nong do polysorbat 80 va
HSPC & ti 1& khéi luong 2:1 lan luot 14 0,006; 0,0075; 0,009; 0,0105; 0,012;
0,015; 0,018; 0,0225; 0,030; 0,045g/L. Thém vao mdi dung dich chét dién hoat ¢
cac nong do trén 20,0 mg curcumin. Khuay tir 2h ¢ nhiét d6 phong, sau d6 loc
qua lan luot gidy loc va mang loc cellulose 0,45um dé loai bd curcumin chua
dugc nap vao micell. Dung dich sau loc duoc dinh lugng curcumin bang phuong
phap da trinh bay & trén. V& do thi biéu dién mdi quan hé giita logarit nong do
chat dién hoat va mat do quang dé xéc dinh duoc né)ng do micell to1 han.

Phuwong phap danh gia hinh thai

Mau micell hdn hop chtra curcumin duoc danh gia hinh thai bang thiét bi
hién vi truong phét xa. Mau dung dich micell dugc 1am kho trén gia do, sau do
pht mot 16p platin dé tang do dan dién roi dua vao budng chira mau dé do.
Phirong phap phan tich so lieu

Cac so lieu duoc xir ly thong ké bang phan mém Microsoft Office Excel.
S6 liéu dugc trinh bay dang trung binh + SD.

Két qua va ban luan
Khdo sat dnh hwéng cia logi chdt dién hogt dén mét sé dac tinh cia micell
hén hep chiza curcumin

Cac mau micell curcumin dugc bao ché st dung cac chit dién hoat khéc
nhau nhu: polysorbat 80, polysorbat 20, Cremophor RH40 véi ti 1é€ mol Cur:
CDH:HSPC la 1:30:15. Két qua danh gia micell duoc thé hién & bang 1.

Bang 1. Anh huong cua chat dién hoat dén mot sé dic tinh ciia micell hon hop
curcumin (trung binh £SD, n=3)

MAiu | Chatdién | pH Hinh thirc KTTP PDI
hoat (d.nm)

M1 Polysorbat | 5,7 | Trong, mauvang | 30,33+2,59 | 0,270+0,038
80

M2 | polysorbat 20 | 6,7 | Trong, mau do 31,18+1,98 | 0,349+0,039

cam

M3 | Cremophor | 6,3 | Trong, mau cam | 131,1+13,49 | 0,134+0,019
RH40

M4 | Cremophor | 6,1 | Trong, mau cam 241,6£8,9 | 0,326+0,024
RH 40:
/polysorbat
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Tween 20, Cremophor RH 40 va polysorbat 80 1a cac chat dién hoat
thuong sir dung trong duge pham. Khi sir dung Tween 20, hé micell thu dugc co
mau do cam trong khi d6 hé micell curcumin st dung polysorbat 80 c6 mau
vang. Diéu nay dugc giai thich do dung dich Tween 20 c¢6 pH 6,7 16n hon hé
micell curcumin sir dung Polysorbat 80 12 5,7. O méi trudng trung tinh dén kiém
curcumin kém bén vé mit hoa hoc [5]. Trong khi dé, khi sir dung Cremophor
RH40, hé micell thu dugc kha ddng nhat PDI= 0,134, tuy nhién kich thudc tiéu
phan micell twong d6i 16n 131,1 nm. Do d6 polysorbat 80 dugc chon dé tiép tuc
nghién ctru micell curcumin
Khdo sét ty 1¢ chat dién hoat khong ion héa va phospholipid

Micell curcumin voéi ty Ié khdi lwong Cur :polysorbat 80: HSPC khac
nhau duoc bao ché va danh gia mot s dic tinh caa micell, két qua thé hién trong
bang 2.
Bang 2. Anh huéng cua ty |1é cac chdt mang dén cdc dac tinh cia hé micell
curcumin (n=3)

STT | Cur: polysorbat 80: KTTP PDI EE (%)
HSPC (d.nm)

M1 1:40:0 83,94+21,08 0,266+0,059 -

M2 1:30:0 95,70+0,20 0,301+0,002 -

M3 1:20:0 >1000 1.000 -

M4 1:20:10 33,30+£141 0,287 £ 0,042 96,7+2,00
M5 1:20:5 35,24 £ 0,53 0,287 £ 0,035 96,8 + 2,19
M6 1:20:4 29,45 + 0,66 0,363 + 0,03 -

M7 1:20:3 34,17 £5,69 0,436 £ 0,06 -

M8 1:15:15 >1000 1,000 -

Ch thich :(-) Cac mau khéng dong nhdt, PDI 16n khdng tién hanh ddanh gid hiéu
sudt micell hoa.

Dua vao bang 1, ta thay khi ty 1¢ chat dién hoat polysorbat 80 giam hay ti
|6 DC:CDH ting 1én ¢ cac cong thac M1, M2, M3, thi kich thudc tiéu phan cua
cac hat micell taing dan. C6 thé giai thich hién twong nay do giam ti 18 chét dién
hoat dan ti sé lwong micell hinh thanh giam xuéng, luong hoat chat duoc bét
gitr trong 161 micell tang 1én, lam tang KTTP cua micell. Tuy nhién, khi dung
nhiéu chat dién hoat vai ndng do cao co thé gay cac tac dong bat lgi. Do d6, dé
cai thién kha niang mang hoat chat trong micell, sir dung két hgp HSPC va
polysorbat 80 lam chat mang & cac cong thirc M4-M8. Mau M4, M5 ¢o ti lé
polysorbat 80:HSPC lan Iuot 1a 20:10 va 20:5 cho hé micell trong subt, mau
vang. KTTP nho lan luot 33,30 nm va 35,24 nm, khoang phan bé kich thuéc
micell hep v&i PDI <0,3, hiéu suat nap hoat chat trén 95 %. Tuy nhién, khi ty Ié
polysorbat 80 : HSPC tang dan tir 20:4 dén 20:3 ¢ cac mau M6, M7 hé trong suét
mau vang , tuy nhién PDI cua cAc mau déu 16n hon 0,3, hé micell khong dong
nhat. Mau M8 co ti 1é polysorbat 80:HSPC 1a 15:15 ciing tao thanh micell khéng
hoan toan. Nhu vay, & céc ti 1& polysorbat 80:HSPC nay, chat mang khong du dé
bao g6i toan bo curcumin din dén curcumin bi két taa trd lai trong nudc. Do do,
ti 1¢ polysorbat 80: HSPC 20:10 va 20:5 dugc lya chon tién hanh khao sat tiép
theo.

Khdo sat dnh hwéng ty 1é hogt chdt / chat mang-




Nghién ciru Dwoc & Théng tin thudc, 2021, Tap 12, Sé 3, trang 2-9

Micell curcumin véi ty I¢ chat mang Tween80:HSPC la 20:10 va 20:5
dugc khao sét ting dan lwong curcumin, dic tinh caa hé micell thu duoc thé hién
o bang 3.

Bang 3. Anh hwong ty 1é duroc chat [ chat mang dén mét sé dac tinh cua dung
dich micell curcumin (trung binh £SD, n=3)

Mau Cur: KTTP PDI EE(%0) LC(%)
polysorbat (d.nm)
80 : HSPC
M4 1:20:10 33,30+1,41 |0,287+£0,042 | 96,7+2,00 | 3,12+0,03
M9 1,2:20:10 31,91+ 3,57 | 0,298 +£0,021 | 98,740,75 | 3,78+0,02
M10 1,4:20:10 30,58 +1,40 | 0,229 +0,024 | 99,240,559 | 4,38+0,01
M11 1,6:20:10 57,77 +6,80 | 0,424 +0,007 | 98,3+0,89 | 5,00+0,02
M12 1,8:20:10 >1000 1,00 - -
M5 1:20:5 3524+0,53 |0,287+0,035| 96,8+29 | 3,62+0,02
M13 1,2 :20:5 33,84+2,80 | 0,274+0,042 | 99,4+1,16 | 4,54+0,04
M14 1,4:20:5 48,16 +5,89 | 0,304 +0,038 | 98,8 +0,95 | 5,22+0,02
M15 1,6:20:5 7,00+1,25 |0,262+0,008 | 99,0+1,15 | 5,94+0,05
M16 1,8:20:5 >1000 1,00 - -

O cac cong thirc M4, M9, M10, M11 c6 ti I polysorbat 80 : HSPC = 20:10
hé micell trong sudt, mau vang dam dan do nong d6 curcumin ting. Khi ting ty
1& hoat chat tir 1,2 dén 1,4 & cong thac M9 va M10, KTTP micell khdng thay doi
dang ké. O cdng thic M11, ti Ié hoat chat dén 1,6 cho KTTP tang tir 30,58 dén
57,77 nm. Tiép tuc tang ty 1& hoat chat & cong thire M12, hé micell duc chang to
da xuat hién két taa curcumin.

O céc cdng thirc M5, M13, M14, M15, c0 ti 1€ polysorbat 80: HSPC = 20:5
hé micell trong sudt, mau vang dam dan. Khi ting ty 1& hoat chat tir 1,0 1én 1,6
KTTP ting dan tir 35,24 - 77,00 nm Khi ting tiép curcumin ¢ cong thicc M16, hé
duc do xuat hién taa curcumin.

Nhu vay khi tang ty 1& curcumin, déng thoi gitr nguyén lugng chat mang,
KTTP ting dan do lwong curcumin dugc bao géi trong 16i micell nhiéu hon. Khi
tiép tuc tang hoat chat, lugng chat mang khong du kha ning bao géi hoan toan
curcumin dan dén curcumin bj két taa tré lai trong nudc 1am cho hé bi duc.

Micell curcumin bao ché theo cong thac M10, M15 ¢6 KTTP lan luot 12
30,58 nm va 77,00 nm. KTTP cua mau M10 nhoé hon so véi mau M15 do téng
lugng chat mang gém polysorbat 80 va HSPC & M10 nhiéu hon so véi M15 nén
s6 luong micell dwoc tao ra nhiéu hon, c6 kha ning bao géi curcumin tét hon,
ddng thoi, lwong curcumin trong 1 micell ciing thip hon do d6 KTTP nhé hon.
PDI cua hai mau M10, M15 déu nhé hon 0,3; hiéu suat nap hoat chat 16n hon 95
%, kha nang nap hoat chat lan luot 12 4,38 %:; 5,94 %.
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Trong mét béo cao khac bao ché micell curcumin bang phuong phap hydrat
hoa mang phim [2] cho KTTP 66,5 + 1,5 nm , PDI = 0,216 + 0,008. O ty I khdi
lwgng lecithin: natri deoxycholat = 0,342 cho hiéu suat micell hoa dat 87,19 %,
hiéu suat nap hoat chat dat 13,1 %. Nhu vay so Vvéi phuong phap hydrat hoa
mang phim, phuong phap tiém ethanol cho KTTP nho hon, tuy nhién kha nang
nap hoat chat tuong dbi thap. Dé cai thién kha ning nap hoat chat can khao sat dé
lya chon ty 1é cac chat mang dé tdi wu cong thuc [2], dong thai cd thé st dung
phdi hop céc chét dién hoat nhu  két hop polysorbat 80 va mudi mat [1] .

Xdc dinh néng dé micell t6i han (CMC) ciia hén hop polysorbat 80 va HSPC
Dé so bo danh gia ndng do micell t6i han ciia hdn hop chat mang HSPC
va polysorbat 80 chtng t6 sy hinh thanh micell ¢ cdc mau da lwa chon, tién hanh
do mat d0 quang cia cic dung dich curcumin va hon hop chat dién hoat
polysorbat 80 : HSPC vdi ty 18 mol 2:1 thu dugc két qua trong bang 4.
Bang 4. Mat do quang cua cdc dung dich curcumin va hén hop chat dién hoat
polysorbat 80 : HSPC voi ty I¢ mol 2:1

Nong dco(g}llfl)t mang Log C Mat d6 quang
0,006 -2,22 0,016
0,0075 -2,12 0,020
0,009 -2,05 0,025
0,0105 -1,98 0,026
0,012 -1,92 0,028
0,015 -1,82 0,050
0,018 -1,74 0,062
0,225 -1,64 0,102
0,030 -1,52 0,124
0,045 -1,35 0,190

0.2
0.18
0.16
0.14
0.12 %n
om | 5
0.06 3§'
004 | &
,.a""/ 002 | 2
0
2.5 -2 -15 -1 -0.5 0

Logarit nong do chat dién hoat
Hinh 2. D6 thi biéu dién méi twong quan giita logarit nong dé chdt mang va mdt
do quang
Vi dung dich chira polysorbat 80 va HSPC, khi néng d6 chét dién hoat <
0,012 g/l , mat d6 quang thay d6i khong dang ké khi ting ndng do chat dién hoat.
Khi ting nong do tir 0,012— 0,018g/l mat d6 quang ting manh. Ching té mot
luong 16n curcumin d3 dugc nap vao micell hay noéi cach khac micell cia hon
hop polysorbat 80 va HSPC di duoc hinh thanh. Nhu vy, ndng d6 micell t6i han
cia hdn hop polysorbat 80 va HSPC & ti 1& 2:1 (kl/kl) 1a 0,015 + 0,003 mg/I.
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Nhan thay cac mau micell st dung hdn hop polysorbat 80:HSPC ti 1& 2:1 ¢6 nong
d6 chat dién hoat cao hon nhiéu ndng do micell téi han x4c dinh duoc & két qua

nghién ctru nay.

Khdo sat dnh hwéng cia néng dé curcumin dén déc tinh ciia hé micell
Micell c6 cong thirc M10, M15 duoc bao ché va bbc hoi dung méi lan
lwot vé cac thé tich khac nhau, dic tinh cua hé micell duoc thé hién & bang 5
Bang 5. Anh hwéng cua nong dé curcumin dén déc tinh cia hé micell curcumin

(n=3)
Cur:polysorbat | Mau | Thé | Néong d KTTP PDI EE (%)
80 : HSPC tich | curcumin (d.nm)
(ml) | (mg/ml)
M10 | 20 0,70 30,58+1,40 | 0,229+0,024 | 99,0+0,59
1,4:20:10 | M17 | 15 0,93 27,12+0,62 | 0,194+0,023 | 98,9+1,57
M18 | 10 1,40 27,50+0,93 | 0,225+0,039 | 98,1+1,20
M19 | 5 2,80 48,04+3,38 | 0,411+0,063 -
M15 | 20 0,80 77,00+1,25 | 0,262+0,008 | 99,0+1,15
1,6:20:5 M20 | 15 1,07 | 72,72 +3,57 | 0,500+0,019 -
M21 | 10 1,60 149,8+2,.23 | 0,444+0,021 -
M22 | 5 3,20 - - -

Ch thich :(-) Cac mdu khéng dong nhat nén khong tien hanh danh gid hiéu suat
micell hoa.

Véi ty 1é Cur : polysorbat 80 : HSPC = 1,4 : 20: 10 khi cét quay lan luot
vé thé tich 20 ml, 15 ml, 10 ml, 5ml cho hé micell trong suét mau vang dam dan
do nong d6 curcumin ting dan. Mau M10, M17, M18 cho KTTP va hiéu suat
micell héa thay d6i khong dang ké, khoang phan bd kich thudc cua cac mau
tuong d6i hep (PDI< 0,3). Khi ¢d vé 5 ml & mau M19, KTTP ting do ndng do
micell tang, twong tac gitta cac micell ting dan dén sy két tu micell lam KTTP
tang, PDI >0,3. Tuy nhién ¢ ti I&¢ Cur : polysorbat 80 : HSPC = 1,6 : 20: 5 khi thé
tich hé micell giam, KTTP ting dan va hé khong trong sudt, xuat hién curcumin
két taa. Do d6, cong thuc M18 ¢6 KTTP 27,50+0,93 nm, PDI < 0,3 va hiéu suat
micell héa cao EE % = 98,1+1,20, n6ng d6 curcumin trong hé micell dat 1,4
mg/ml duoc lya chon dé tiép tuc nghién ciu va danh gia cac dac tinh.

Hinh thai micell curumin

/19/2020 00nm AIST

6/19/2020
WD 4.6mm 3 WD 4.6mm 17:59:25

H|nh 3. Hinh thal mlceII hon hop curcumln
Hinh anh chup FESEM & hinh 3 cho thay micell hdn hop curcumin c6
hinh cau, kich thudc khoang 50 nanomet.
Két luan
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Pi bao ché dugc micell hdn hop chira curcumin bang phuwong phap tiém
dung méi st dung curcumin, polysorbat 80, HSPC véi ty 1€ mol 1,4:20:10.
Micell curcumin bao ché duoc c6 kich thudc tiéu phan nho khoang 30 nm, hiéu
suét micell hoa dat hon 98 %, ti I& nap thudc dat 4,38 %. Hé micell curcumin da
cai thién duoc do tan trong nuéc cua hoat chat 1én 1,4 mg/ml.
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