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NGHIEN CUU XAY DUNG CONG THU'C HE NANO
TU NHU HOA CHUA CURCUMIN
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Tém tit

Muc tiéu: Xay dyng cong thirc h¢ nano ty nhii héa chtra curcumin. Phuwong
phdp nghién ciru: Xéac dinh d¢ tan cua curcumin (CUR) trong cédc ta dugc. Lua
chon pha diu, chét dién hoat, dong dién hoat trén co s¢ xiy dung gian d6 pha,
khao sat ty 16 CUR nap vao hé. Hé nano ty nhil héa dugc dénh gid vé: Do on
dinh, muc do va thoi gian phan tén, do truyén qua, kich thudce tiéu phan (KTTP),
chi s6 da phén tdn (PDI), thé zeta, ham lugng CUR, kha ning giai phéng in vitro.
Két qud: Da khao sit dugc do tan cua CUR trong céc loai td dugc; anh hudng
ctia chét dién hoat, déng dién hoat, ty 1€ cua CUR trong hé. Xay dung duogc cong thirc
bao ché hé nano tu nhd hoa gém: CUR 3,5%, dau thau dau 19,3%, cremophore
RH40 38,6% va PEG 400 38,6%. H¢ nano ty nhii héa sau khi phan tdn vao nudc
¢6 KTTP 36,27 + 0,92nm, chi s6 PDI 12 0,169 + 0,04 va thé zeta -39,2 + 3,01mV;
kha ndng giai phong in vitro cia CUR sau 90 phut trong hai moi truong:
Dung dich acid HCI 0,1N va dém phosphat pH 6,8 twong tng 1a 92,42 va 97,75%.
Két lugn: Da xay dung thanh cong cong thirc hé nano ty nhil héa chira CUR.

Tir khéa: Curcumin; Hé nano tu nhii héa; Gian dd pha.

PREPARATION OF SELF-NANOEMULSIFYING DRUG DELIVERY
SYSTEM OF CURCUMIN

Abstract

Objectives: To prepare a liquid self-nanoemulsifying drug delivery system
containing curcumin. Methods: Determining of solubility of curcumin (CUR) in
excipients. Selecting the oil phase, surfactant, and co-surfactant based on building
a phase diagram and surveying the CUR ratio loaded into the system. The self-
nanoemulsifying drug delivery systems (SNEDDs) were evaluated on stability,
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degree and dispersion time, transmittance, droplet size, polydispersity index
(PDI), zeta potential, CUR content, in vitro dissolution studies. Results: The
solubility of curcumin in excipients was investigated. The influence of
successfully surfactants and co-surfactants was investigated on the formation and
stability of the self-nanoemulsifying system. Investigate the ratio and effect of
curcumin when combined with the liquid system on the droplet size. A formula
for preparing a liquid self-nanoemulsifying drug delivery system containing
curcumin has been developed, including curcumin 3.5%; castor oil 19.3%;
cremophore RH40 38.6% and PEG 400 38.6%. The system has a particle size of
36.27 £ 0.92nm, the polydispersity index is 0.169 + 0.04 and the zeta potential is
-39.2 + 3.01mV, the in vitro dissolution of SNEDDs-CUR at 90 minutes in
media HCI 0.1N and pH 6.8 phosphate buffer are 92.42 and 97.75% respectively.
Conclusion: The study prepared and evaluated some properties of curcumin self-

nanoemulsifying drug delivery system.

Keywords: Curcumin; Self-nanoemulsifying drug delivery system; Phase

diagram; Cremophore RH40.

PAT VAN PE

Curcumin la mdt polyphenol, cé
ngudn gbc tir cu nghé Curcuma longa
L., dugc sir dung phd bién trong diéu
trj véi céc tdc dung nhu chéng oxy
héa, chéng viém, khang khuan va e
ché t& bao ung thu... [1]. Theo bang
phan loai sinh dugc hoc (BCS-
biopharmaceutical classification system),
CUR thudc nhém 1V, c6 do tan va tinh
thdm kém. Chinh d6 hoa tan kém trong
nuée, hap thu kém & duong tiéu héa,
kém 6n dinh trong méi truong kiém va
chuyén héa nhanh 1a nhitng can tré 16n
lam han ché sinh kha dung (SKD) cua
CUR theo duong ubng [2]. Mot sb
nghién ctru gan day da duogc tién hanh
nham cai thién SKD cho CUR, trong
d6 tap trung cha yéu vao bién phép

lam tang d6 tan cho CUR nhu két hop
véi piperin, tao hé phén tan rin, hé tiéu
phan nano, hé ty vi nhii hoa,... [3].
Trong cac k¥ thuat d6, hé nano ty nhii
héa (NTNH) dugc xem Ia hudng
nghién ctru hién dai, c6 tinh kha thi dé
cai thién SKD cho thudc theo dudng
ubéng. Do h¢ NTNH 12 hdn hop dong
nhét ctia dau, chat dién hoat, chat déng
dién hoat va hoat chit nén c6 tinh on
dinh tdt, 1am tang do tan cho hoat cht,
bao vé hoat chit tranh dugce cdc tic
dong cua cdc enzyme trong duong tiéu
héa. Khi tiép xtic véi moi trudng hoa
tan ciing véi sy tic dong cta khudy
tron hodc nhu dong duodng ti€u hda, h¢
NTNH c6 kha nang ty nhii h6éa dé tao
thanh nhil twong dau trong nudc c¢6 kich
thudc nano, 1am ting dién tich tiép xiic
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v6i niém mac duong tiéu héa, do do
lam tang SKD [4]. Mat khéc, céac giot
dau kich thudc nano con duoc hép thu
qua duong bach huyét nén tranh dugc
chuyén héa 1an dau qua gan. Tuy nhién,
céc nghién ctru vé hé¢ NTNH chira CUR
con han ché. Do d6, nghién ctru nay
duoc thuc hién nham: Xay dung cong
thirc hé nano tu nhii hda chira CUR.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciu

* Nguyén liéu:

Curcumin (ham lugng 95,7%) dugc
cung cip boi cong ty Ambe Phytoextracts
Pvt. Ltd, An 6. Chuan curcumin (sé
kiém sodt WS.0118341.01, ham luong
99,56%) dugc cung cip boi Vién Kiém
nghiém thudc Trung wong. Cdc nguyén
liéu, hod chit nhu dau thau dau,
Cremophor RH40, Tween 80, PEG
400, transcutol P, ethanol 96%... dat
tiéu chuan duoc dung.

* Thiét bi, dung cu thiét bi:

Midy khudy tr IK RWI16 (Han
Quéc), can phan tich Satirius CP224S
(My), can k¥ thuat (Satirius-My¥), may
do quang phd UV-Vis UVD-2960
(M¥), mdy do KTTP, thé zeta, chi sb
PDI Nanosizer SZ 100 (Nhat Ban),
mdy lac IKA Vortex GENIUS 3 (Duc),
mdy the do hoa tan NE6-COPD
Copley (Anh), kinh hién vi dién tor
quét HITACHI S-4800 (Nhat Ban) va
céc dung cy thong dung khéc.
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2. Phwong phap nghién ciu

* Xdc dinh do tan cua curcumin
trong cdc logi tda duoc:

Cho mot lugng du CUR vao 5,0g ta
duogc trong cbe c6 mé dung tich 50mL,
khudy tir lién tuc 650 vong/phiit trong
8 gid, dé 6n dinh ¢ 25°C trong 72 gio,
sau d6 ly tam 10.000 vong/15 phuit.
Hiit 16p dich trong phia trén roi hoa tan
trong ethanol 96% dén ndng do thich
hop. Pinh lugng CUR bing phuong
phap UV-Vis tai budc séng 427nm,
mau trang 12 t4 duoc khao sit pha lodng
clng diéu kién. Thuc nghi¢m duoc tién
hanh 3 1an, 1ay két qua trung binh [5].

* Khao sdt lwa chon chat dién hoat:

Tién hanh tron pha dau va chét dién
hoat theo ty I¢ 1:1 (kl/kl) trén mady
Vortex trong 5 phdt réi pha lodng
50mg hon hop nay véi 50mL nudc cit,
khudy tir trong 2 phit véi toc do 50
vong/phiit dé tao thanh nhil twong, dé
6n dinh ¢ nhiét do 25 + 2°C trong 12
gio. Sau d6 do d¢ truyén qua trén may
quang phd UV-Vis, do KTTP va PDI
trén may Zetasizer Nano [6]. Can cu
vao két qua do do truyén qua, KTTP va
PDI d¢ Iya chon chét dién hoat phit hop.

* Khdo sdt lwa chon chat d(;ng
dién hoat:

Chuén bi pha dau, chit dién hoat va
chit dé)ng dién hoat theo ty 1¢ 1:2:1
(kl/kl). Hon hop nay dugc tron trén
mdy Vortex trong 5 phuit. Can 50mg
hén hgp trén, pha lodng véi 50mL
nuéc cat dé tao thanh nhii twong, dé 6n
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dinh & nhiét do 25 + 2°C trong 12 gio.
Sau d6 do d¢ truyén qua trén mdy
quang phd UV-Vis, do KTTP va PDI
trén mdy Zetasizer Nano [6]. Can ctr
vao két qua do d6 truyén qua, KTTP va
PDI dé Iya chon dugc céc chét déng
dién hoat phu hop.

* Xdy dung gian do pha:

TU céc loai dau, cdc chét dién hoat
va déng dién hoat khac nhau lya chon
& trén, tién hanh phdi hop theo thir tu
sau: Hon hop chat dién hoat/chét dong
dién hoat (Smix) dugc phdi hop theo
céac ty 1¢ (kl/kl) sau: 3:1, 2:1, 1:1, 1:2
va 1:3. Véi mdi ty 1& Smix, tién hanh
tron voi pha dau (O) theo céc ty 1¢ 1a
1:9, 2:8, 3.7, 4:6, 5:5, 6:4, 7:3, 8:2 va 9:1
trén may Vortex toc d6 500 vong/phiit.
V6i mdi hdn hop trén, can 50mg phdi
hop véi 50mL nudc cat, khudy tir lién
tuc 50 vong/phit trong 10 phiit dé tao
thanh nhii twong, dé 6n dinh trong 48
gi0. Lya chon cdc cong thuc nhil turong
khong bi két tu va tich pha dé do
KTTP. St dyng phan mém Chemix
School 7.0 1ap gian d6 pha, trong d6 mdi
truc tugng trung cho dau, chit dién hoat
va dong dién hoat. Viing hinh thanh
nano nhil twong la vung c6 cidc cong
thttc cho KTTP nho hon 200nm. Céan
clr vio gian do pha dé Iya chon thanh
phén cua hé nano tu nhii héa [6, 7].

* Khao sdt ty lé curcumin nap vao
hé nano tw nhii hoa:

Phbi hop CUR vio cédc cong thirc
lwa chon duoc tir gian d6 pha theo céc

ty 18 3%, 3,5%, 4% (kl/k1), khudy tir 2
gio, toc do6 3000 vong/phit. Mbi ty 18
khao sét duoc chia 1am 2 mau dé thuc
hién cdc thur nghiém sau:

Mau 1: Bao quan trong ta lanh &
nhiét do 4 +2°C.

Mau 2: Bao quan ¢ nhiét d6 phong
(25°C £2°C).

Sau 24 gid, cdc mau khong xuét hién
két tinh hodc két tha duoc chit duoc
chon dé danh gida KTTP, PDI nhiam lra
chon ty 18 CUR phit hop nhat [6].

* Pdnh gid do on dinh nhiét dong hoc:

Céac cong thuc hé¢ NTNH duoc ly
tam ¢ 3500 vong/phut trong 30 phiit,
sau d6 quan sat su tach pha, tach 16p.
Nhitng coéng thuc 6n dinh duoc lua
chon dé danh gid d6 6n dinh theo chu
ki dong rd & -5°C va 40°C, mdi nhiét
do trong 48 gio [8].

* Pdnh gid do on dinh cia hé nano
ty nhit hoa trong cdc moi truong:

Phan tdn hé NTNH trong nudc,
dung dich HCI 0,1 N va dém phosphat
pH 6,8 v6i ty 1€ pha loang 50, 100,
1000 1an, khudy tron véi téc do 100
vong/phit. Bé 6n dinh trong 12 gid &
37 + 0,5°C va quan sat do on dinh coa
nhil twong [8].

* Ddnh gid mirc do va thoi gian
phan tan:

Cho ImL hé ty nhii héa vao 500mL
nudc cit ¢ nhiét d6 phong, khuay tir
vai toe do 50 vong/phiit. DO phan tin
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cua cdc cong thirc dugc danh gid cam
quan theo hé thong phan loai sau:

Muc A: Hinh thanh nhli tuong
nhanh (< 1 phut), trong sudt hodc cé
mau hoi xanh xuét hién.

Miuc B: Thoi gian hinh thanh nhii
twong ngin, mau hoi duc, tring xanh.

Muc C: Tao nhil tuwong tring sita
trong khoang 2 phuit.

Muc D: Thoi gian hinh thanh nhi
trong dai hon 2 phit, mo duyc, tring
xdm, ¢6 xuat hién mot lugng dau nho.

Mtrc E: Kha nang tao nht twong kém,
tach pha va c6 16p dau noi trén bé mit.

Cic cong thire ddp ing yéu ciu cua
muc A va B dugc do KTTP va PDI [8].

* D6 truyén qua:

Do truyén qua 1a thong s dung dé
danh gid tinh ding huéng cua nano
nhil tuong, déng thoi ¢6 thé du doédn
KTTP cta hé NTNH, d6 truyén qua
cang cao chung to6 KTTP cang nho.
Can 50mg h¢ tu nhii héa, pha loang
v6i 50mL nudc cit 2 lan. DO truyén
qua T dugc xdc dinh bang mdy quang
ph6 UV-Vis ¢ budc séng 650nm [8].

* Kich thuéc tiéu phdn, chi sé da
phdn tdn, thé zeta:

Str dung phuong phép tén xa dnh sang
dong trén thiét bi do KTTP Zetasizer
Nano. Hé dugc pha lodng véi nudc cit
2 lan theo ty 18 1:200 (tt/tt), khudy tir
véi toc do 50 vong/phiit trong 2 phiit
dé tao thanh nhil trong. St dung cuvet
nhua, chi sb6 khiic xa RI la 1,4155 -
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1,4175 [7]. Hé dat yéu cau khi KTTP
<200nm, PDI < 0,3, thé zeta > + 30mV.

* Ham lwong curcumin trong hé
nano tu nhi hoa:

Can mot lugng hé¢ NTNH tuong
duong véi 10mg CUR trong binh dinh
mirc 100mL, thém khoang 70mL
ethanol 96%, lic siéu am dén khi CUR
tan hoan toan, bd sung ethanol 96%
vira dii dén vach. Pha loing dung dich
trén dén nong do thich hop trudc khi
do quang ¢ budc séng cuc dai hfip thu.
Miu tring 1a hé td dugc trong mdi
truong can do. Dya vio phuong trinh
duong chuén, tinh dwgc ham luong
CUR thuc té ¢c6 trong h¢ NTNH.

* Pdnh gid kha nang gidi phong in
vitro cua curcumin trong hé nano ty
nhii hoa:

Thiét bi: May do do hoa tan kiéu gio
quay. MOoi truong hoa tan: 900mL
dung dich acid HCl 0,IN hoac dém
phosphat pH 6,8. Nhi¢t d0 moi truong
hoa tan: 37 + 0,5°C. Toc d6 khudy: 50
vong/phit. Cach tién hanh: can chinh
xdc khoang 5,25mg CUR nguyén li¢u
hoac hé¢ NTNH tuong duong véi
5,25mg CUR r6i déng vao nang s “0”
ngay truéc khi thir. Tién hanh thir do
hoda tan véi cdc didu kién nhu trén. Tai
cic thoi diém do, 14y khoang SmL moi
truong thtr, dong thoi bo sung 5mL
moi truong mdéi. Dich thtr d§ hoa tan
duoc loc qua mang 0,45um va tién hanh
dinh lugng bang phuong phap UV-Vis.
Mu tring 12 dung dich acid HCI 0,1N
hodc dém phosphat pH 6,8 [9].
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KET QUA NGHIEN CUU VA BAN LUAN

* Do tan cua curcumin trong cdc td duoc:

Hon hop céc thanh phﬁn duoc chit, dau, chit dién hoat, chét d(‘A)ng dién hoat
trong hé ty nhii héa can phai dong nhat, trong suét va on dinh & nhiét do thuong,
do d6 céc thanh phan trong hé can hoa tan téi da duoc chét [10]. Két qua khao sat
do tan cua CUR trong céc ta dugc dugc thé hién trong hinh 1.

Déu cam gao
Dau hat vimg
Tinh dau bac h3
Dau géc

Déu hat nho
Dau hiréng dirong
Dau dira

Dau thau dau

a mg/g

9.97

10.67

15

Cremophor RH40 49.95

Tween 80
Gelucire 44/14
Span 20

Span 80

b mg/g 0 10 20 30 40 50 60

7.88

Propylen glycol
Ethanol 96
PEG 400

Transcutol P 76.73

c mg/g o 20 40 60 80 100

c: Chat déng dién hoat.

Hinh 1. D¢ tan cua curcumin (mg/g) trong cac loai ta dugc.
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Hinh 1 cho thiy: Trong céc loai dau,
CUR tan tbt nhat trong dau thau dau
(10,67 + 0,03 mg/g). Trong céc chat
dién hoat, CUR tan tot nhat trong
Cremophor RH40 (49,95 + 0,12 mg/g);
Tween 80 (44,11 + 0,08 mg/g) va
Gelucire 44/14 (47,88 £ 0,11 mg/g).
Trong cdc chat déng dién hoat, CUR
tan tot nhat trong PEG 400 (63,67 +
0,06 mg/g va Transcutol P (76,73 +
0,21 mg/g). Do d6, cac ta dugc trén
duoc lua chon cho cac khao sat tiép
theo. Pay la cac ta duoc da duogc su
dung trong mdt sb nghién ctru vé hé
tu nhii héa nhu hé tu nhii héa chtra
L-tetrahydropalmatin, aceclofenac,
lercanidipin [5, 6, 7].

* Két qua khao sdt lwa chon chat
dién hoat:

Phéi hop dau thau dau véi ba loai
chat dién hoat 1a Cremophor RH40,
Tween 80, Gelucire 44/14 theo ty 1&
1:1. Két qua cho thiy cédc cong thirc
déu tao thanh nhii twong véi KTTP tir
96,5 - 233,9nm, PDI Xép xi 0,3. Trong

* Két qua xdy dung gian dé pha:

do, cong thirc chtra Cremophor RH40
va Tween 80 tao thanh nhii tuong c6
do truyén qua cao nhat, lan luot la
65,09 va 85,11% va c¢6 KTTP lan lugt
1a 96,5nm va 181,2nm (< 200nm) nén
duoc Iya chon 1am chit dién hoat cho
cac khao sit tiép theo.

* Két qua khao sdt lya chon chat
déng dién hoat:

Tién hanh phdi hop diu thau dau
v61 Cremophor RH40 hoac Tween 80,
thém chét déng dién hoat la Transcutol
P hodc PEG 400 theo ty 1¢ 1:2:1
(kI/kl). Két qua cho thay cdc hé NTNH
phan tdn vao nudc tao nhii twong trong
hon (d6 truyén qua Ién, tir 50 - 98%)
va KTTP nhé hon (39,3 - 205,3nm).
Nhu vay, ching to sy c6 mat cua chét
ddng dién hoat s& lam ting kha ning
nhil héa cua chét dién hoat, lam giam
nang lugng bé mit cia pha dau tir d6
lam giam sy phan bd kich thudc, nhd
vay hé tao thanh 6n dinh hon. Do dé,
nghién ctru lya chon ca hai chat dong
dién hoat dé xay dung gian d6 pha.

Cac hé NTNH phéi hop tir pha dau, dién hoat va ddng dién hoat dugc ma héa
tir S1 dén S4 (Bdng 1), két qua duoc thé hién trong hinh 2.

Bang 1. Thanh phan cua cdc hé nano tu nhii héa.

Ma héa Diu Chit dién hoat Chit dong dién hoat
S1 Thau dau Cremophor RH40  PEG 400
S2 Théau dau Cremophor RH40  Transcutol P
S3 Thau dau Tween 80 PEG 400
S4 Thau dau Tween 80 Transcutol P
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Cremophor

» PEG 400

— ; : - PEG 408
S3 S4
Hinh 2. Gian db pha cua hé nano ty nhii héa.

Hinh 2 cho thdy hé S1 (hdn hop cua dau thdu dau, Cremophor, PEG 400) c6
viing hinh thanh nhii tvong 16n nhat véi KTTP < 200nm, d6 truyén qua cao va
PDI hau hét nho hon 0,3. Vi vay, lya chon hé S1 dé khao sit xdy dung cong thiic
NTNH chua CUR.

* Két qua khao sat ty lé curcumin ngp hé nano ty nhii hoa:

Phéi hop CUR theo céc ty 1€ 1a 3; 3,5; 4% (kI/kl) vao 19 cong thuc ¢6 thanh
phan nhu trong bang 2. Két qua cho thay ty 16 CUR 3,5% la ty 1é ti da c6 thé
hoa tan dugc CUR trong cdc cong thirc h¢ NTNH do sau 24 gio cic cong thirc
nay van 6n dinh & 4 + 2°C va 25 + 2°C. Khi ting CUR 1én ty 1& 4% thi xay ra
hién tuong két tiia & cdc cong thirc c6 ty 1¢ dau va chat dong dién hoat cao. Diéu
nay c6 thé do do tan CUR trong dau thap dan téi kha ning hoa tan CUR cua hé
giam di. V&i muyc tidu phdi hop t6i da dugc chat vao he NTNH dé tai lya chon 19
cong thirc véi ty 18 CUR 3,5% (Bdng 2) cho cdc danh gid tiép theo.
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Bang 2: Ma héa 19 cong thirc trong hé S1.

Ty 1¢ chit dién hoat/ dong dién hoat (Smix)

Ty 1¢ O/Smix

3:1 2:1 1:1 1:2 1:3

1:9 Al A6 A10 Al4 Al7

2:8 A2 A7 All Al5 Al8

3.7 A3 A8 Al2 Al6 Al9

4:6 A4 A9 Al3

5:5 A5

* D6 on dinh nhiét dong hoc: Két qua thuc nghiém cho thay thoi

Két qua ddnh gid d6 6n dinh sau 3
chu trinh dong-rd cho thdy ca 19 cong
thirc khao sat khong bi tach 16p, tach
pha, khong c6 CUR bj két tinh, két taa.
Do viy, cdc cong thitc khao st déu on
dinh vé nhiét dong hoc.

* P on dinh trong cdc moi truong:

Két qua ddnh gid d6 6n dinh trong
mbi trudong pH 1,2; 4,5 va 6,8 cho thy
sau 12 gio thi ca 19 cong thirc khédo sat
déu khong c¢6 diu hiéu tich pha hay
két tia dugc chat. Pidu nay chimg to
mdi truong khdo siat khong anh hudng
dén do on dinh sau khi hé ty nhil héa.

* Murc do va thoi gian phan tdn:
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gian phan tdn cua cic cong thic dao
dong tur 2 - 43 gidy. Trong d6, 6 cong
thirc ¢6 ty 18 pha dau cao (g0m AS, A9,
Al12, A13, A16 va A19) d6 phan tan &
mic C (nhii twong duc va thoi gian
phan tian dai) nén bi loai bo, con 13
cong thirc con lai ¢ do phan tan dat
muc A, B nén duogc lua chon cho cac
danh gia tiép theo.

* Do truyén qua:

bo truyén qua (T) cua 13 cong thirc
khao sat déu dat trén 75,5%. Trong do,
c6 10 cong thtic c6 T > 90% duoc lya
chon (loai bé cic cong thuc A4, AlS,
A18) dé tién hanh khao sit tiép theo.
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* Kich thudc tiéu phan, chi 56 da phan tdn, thé zeta va ham luong CUR
trong hé:

Bang 3. Kich thudc tiéu phan, PDI va thé zeta (X £ SD, n = 3).

Ham Ty 16 CUR

(tjlflgf I?:n’ll‘)l) PDI Tl(ll;if)ta lwong so voi ly
CUR (%) thuyét (%)
Al 21,97 + 0,144 + -38,1 + 3,31 + 96,04
0,83 0,02 1,10 0,08
Ay 2880 0,143 + 39,4 + 3,37 + 95,44
0,69 0,04 1,25 0,05
Ay 5590 0,241 + 273 + 3,46 + 98,38
0,34 0,01 2,12 0,11
A 2972 0,113 + -40,0 + 3,48 + 100,62
0,05 0,04 0,47 0,12
Ag 31332 0,126 + 35,6 + 3,40 + 97,51
0,72 0,01 2,36 0,08
ag 0040 0,216 + 33,9 + 3,33 + 95,71
1,60 0,05 1,58 0,06
Alg 2130+ 0,077 + -35,1 + 3,35 + 95,83
1,57 0,03 4,22 0,04
Ay 3627 0,169 + 39,2 + 3,33 + 95,14
0,92 0,04 3,01 0,04
Ag 3050 0,282 + -30,0 + 3,47 + 97,16
0,45 0,06 1,68 0,11
Al 987 0,180 + 37,2 + 3,34 + 95,98
2,91 0,02 0,83 0,03

Bang 3 cho thiy trir cong thirc A3, cdc cong thirc khao sat c6 KTTP tir 21,30 -
60,40nm, PDI < 0,3, gid tri tuyét d6i thé zeta trong khoang 30 - 40mV, ham
lugng CUR trong khoang 3,31 - 3,48%, twong ung tu 95,14 - 100,62% so voi
lugng CUR dua vao hé. KTTP cia cdc cong thiic khao sit déu < 100nm 1a phi
hop v6i cac nghién clru vé hé NTNH chtta CUR cua Cui J va CS [9], Yoo J va
CS [10]. Nhu vy, lwa chon 9 cong thirc dé thuc hién cdc danh gia tiép theo.
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* Ddnh gid kha nang giai phong in vitro cua hé nano ty nhii héa chira curcumin:
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b. Moi truong dém phosphat pH 6,8.

Hinh 3. D6 hoa tan in vitro cua hé NTNH chira curcumin.

Hinh 3 cho thiy: Sau 90 phit d6 hoa
tan cua CUR trong cdc cong thuc hé
NTNH déu ting 1én 15 rét so véi CUR
nguyén liéu. Trong d6, & mdi trudong
pH 1,2, cac cong thuc All, Al4, Al7
giai phéng nhanh trong 10 phiit dau
nhung sau d6 chi c¢6 cong thuc All
tiép tuc duy tri dwoc muc do giai
phong cao, con cong thirc A14 va Al7
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giai phéng thip hon cdc cong thirc
khéac. Trong mdi truong dém pH 6,8
cling cho két qua tuwong tu: Cong thirc
All, Al4, A17 déu dat d6 giai phong
cao & thoi diém 15 phiit dau nhung sau
d6 chi c6 cong thic All van duy tri
dugc mirc d9 giai phéng cao. Di véi
CUR nguyén liéu, ty 1& giai phéng rat
thip trong ca hai mdi truong. Két qua
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nay phu hop voi nghién ctu cua Cui J
va CS, hé NTNH cho thdy sy cai thién
dd hoa tan rd rang (xép xi 100%) so
véi CUR nguyén ligu (< 5%) [9].
Nhu vay, cong thuc All la phu hop
nhit dé bao ché hé¢ NTNH chia
CUR do c6 kha nang giai phong duoc
chét cao trong ca hai moi truong, ¢
KTTP c¢6 nano (36,27 + 0,92nm), chi
s6 PDI (0,169 + 0,04) va thé zeta
(-39,2 + 3,0lmV). Thanh phﬁn cong
thirc A11 gdm: 3,5% CUR, 19,3% dau
thau dau, 38,6% Cremophor RHA40,
38,6% PEG 400.

KET LUAN

Dya trén két qua ddnh gid do tan,
gian do pha va sy anh hudng cia chat
dién hoat va ddng dién hoat dén su
hinh thanh va 6n dinh ctia h¢ NTNH da
lya chon dugc céac ta dugc cremophore
RH40, Tween 80, PEG 400, transcutol
P va dau thdu dau dé xay dung cong
thirc hé NTNH. Ty 18 CUR tbi da c6
thé nap vao hé NTNH 1a 3,5%. Tir viéc
danh gid céc chi tiéu chat lugng da lva
chon duoc cong thirc thich hop dé bao
ché h¢ NTNH chita CUR 1a A11: 3,5%
CUR; 19,3% dau thau dau; 38,6%
Cremophor RH40; 38,6% PEG 400.
Hé NTNH da cai thién ro rét do hoa
tan cua CUR trong moi truong pH 1,2
va 6,8, sau khi phan tdn vao nudc co
kich thudéc nano 36,27 + 0,92nm,
PDI<0,3.
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