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Piéu ché hé vi tw nhii dé cai thién tinh kém bén
cua schaftosid trong cao kim tién thao toan phan
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Tém tit:

H¢ thong chuyén giao thudc dang vi tw nhii (self-microemulsifying drug delivery system, SMEDDS) thuong goi 1a hé
vi tw nhii chira cao chiét kim tién thio (KTT) dwoc diéu ché nham cai thi¢n do on dinh cia schaftosid. Hé SMEDDS-
KTT dwgc diéu ché chira 30% cao chiét KTT (w/w) bao gém isopropyl myristate (35%, w/w), tween 80 (45%, w/w)
va propylen glycol 400 (20%, w/w). H¢ SMEDDS-KTT tao thanh cé kich thwéc trung binh tleu phéan la 75,47+1,46
nm, hé s6 da phan tan (PdI) 1a 0,24+0,02 va gia tri thé zéta trung binh la -8,03+0,45 mV. D§ 0 6n dinh cta schaftosid
dwoc thwe hién 6 37+2°C trong cac méi trwong pH khac nhau (pH 1,2 trong 2 gio, pH 6,8 trong 6 gio' va pH 7,4 trong
8 gio). Két qua chirng minh d9 6n dinh cia schaftosid dwgrc cai thién ré rét boi hé SMEDDS-KTT.

Tir khéa: kim tién thio, schaftosid, SMEDDS.

Chi s6 phén loai: 3.4

Pat van de

Trong nhitng bai thudc ¢d truyén ciia Viét Nam, KTT
voi tén khoa hoc Desmodium styracifolium (Osb.) Merr.
duoc nhic dén vai rat nhiéu tac dung, nhu chita soi ni¢u
dao, sdi bang quang, soi tui mat, viém than phu thiing.
Thanh phan hoa hoc chi yéu trong KTT 1a cac flavonoid,
saponin va alkaloid. Theo mot s6 cong trinh nghién ctru vé
tac dung duogc ly, KTT c6 tac dung loi tiéu, khéang khuén,
khang viém, e ché soi than, ha huyét ap, ting luu lugng
mau mach vanh, gidm tiéu thu oxy ¢ co tim va gidm strc can
dong mach vanh [1-3]. Cac flavonoid, dac biét 1a schaftosid
¢6 kha nang bao vé¢ té bao than, tang thai trir osteopontin, trc
ché hinh thanh s6i. Tuy nhién, mot s6 flavonoid c4u tric phan
tir 16m, kho qua dugc mang phospholipid kép nén hap thu
kém khi sir dung qua duong udng. Bén canh do, schaftosid
trong cao KTT kém 6n dinh, d& bi phan huy bai do pH va
c4c tac nhéan trong dudng tiéu hoa, 1am giam kha ning diéu
tri ctia thudc dang bao ché thong thuong chira cao KTT [4].
Vi su phat trién cua cong nghé duogc phdm, mot sé hé thong
phan phéi thubc méi da ra doi, trong d6 co hé vi nhil twong
(SMEDDS). Thanh phan chinh cia hé SMEDDS la cac
ta dugc lipid, cac chat dién hoat va dong dién hoat. Khi
phan tan vao nudc, dudi tac dong cia co bop da day va
nhu dong rudt co thé tao ra hé vi nhil tuong (D/N) ¢6 kich
thuée tiéu phan nho hon 250 nm, dién tich bé mit 1on
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nén ting kha ning phan tan, hoa tan va thim qua mang sinh
hoc cua hoat chét [5, 6]. Tir 46, SMEDDS chta cao KTT
(SMEDDS-KTT) di duogc didu ché nham muc dich gitip cai
thién kha nang phan tan va tinh kém bén cua schaftosid -
mot flavonoid chinh trong dugc liéu KTT.

Doi tuong va phuong phap nghién ciu
Nguyén liéu

Cao KTT dugc san xuit boi Cong ty CO phan Duoc
Danapha dat tiéu chuan co sé. Schaftosid do Vién Cong
nghé héa hoc TP Ho Chi Minh diéu ché. Plurol® Oleique
CC 497, Transcutol®HP, Peceol™, Labrafil®1944 CS duoc
san xuat boi Gattefossé (Phap). Tween®80 duoc san xuat
bai Merck (Pirc). Isopropyl myristate (IPM) duoc cung cip
boi I0I Acidchem SDN (Malaysia). PEG 400 dugc san xuét
boi HIMEDIA (An D). Cac dung méi acid hydrocloric,
acid formic, methanol, acetonitril dugc cung cép boi Merck
(bc).

Phwong phdp nghién ciru

Phuong phap dinh lwong schaftosid trong cao KTT b(ing
HPLC:

Do tan cua schaftosid trong cac ta dugc dugc xac dinh
bang phuong phap sic ky 1ong hiéu ning cao (HPLC).
Hé théng HPLC Hewlett Packard 1050, cot Phenomenex
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Abstract:

A SMEDDS containing Desmodium styracifolium
(Osb.) extract (SMEDDS-DSE) is prepared to improve
the stability of schaftosid. The chosen SMEDDS-DSE
formulation contained DSE (30%, w/w) including
isopropyl myristate (35%, w/w), tween 80 (45%, w/w)
and PEG 400 (20%, w/w). The SMEDDS-DSE was
dark brown and homogenous. The average particle
size was 75.47+1.46 nm; the polydispersity index (PdI)
was 0.24+0.02; and the average zeta potential value was
-8.03£0.45 mV. The stability of schaftoside was studied
at 37+2°C in different pH values (pH 1.2 for 2 hours,
pH 6.8 for 6 hours, and pH 7.4 for 8 hours). The results
showed that the stability of schaftosid was improved
significantly by SMEDDS-DSE. The applications of
SMEDDS-DSE as a drug delivery system were potential.

Keywords: Desmodium  styracifolium, schaftoside,

SMEDDS.
Classification number: 3.4

Ultracarb ODS (30) (4,6 mm x 150 mm, 5 pm), detector
DAD c6 budc song phat hién ¢ 340 nm, tde do dong 1,0 ml/
phat, thé tich tiém miu 20 pl, pha dong gém acetonitril -

acid formic 0,1% theo chuwong trinh (bang 1).

Bang 1. Chuang trinh dung moi pha dong theo gradient nong dg.
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Khao sat kha nang phdn tan cua cao KTT trong cdc tda
diege bang phirong phdp cam quan va dé tan ciia schaftosid/
KTT trong cac ta dwoc bang HPLC:

Khao sat kha ning phén tan cao KTT: d6i voi mdi loai
ta dugc khao sat (Plurol® Oleique CC 497, Transcutol®HP,
Peceol™, Labrafil®1944 CS, tween®80, IPM, PEG 400),
can mot luong ta dugc. Thém vao ta dugc tung lugng xac
dinh cao KTT, khudy déu bang may khudy tir voi toc do
500 vong/phat ¢ nhiét ¢ phong dén qua bio hoa. Quan
sat va danh gia cam quan mau thu duoc dé so bo lya chon
ta duge cho phuong phap dinh luong. Yéu ciu la cao KTT
phai phan tan déu trong céac ta duoc khao sat dé tao hé co
thé chat min.

Dua trén két qua khao sat bang phuong phap cam quan,
lua chon cac ta dugc c6 kha nang phan tan tdt cao KTT, tién
hanh xac dinh d¢ tan cua schaftosid trong cac ta dugc dugc
lwa chon bang phwong phéap HPLC.

Khao sat do tan schaftosid/KTT: can mdt luong ta duoc
long. Thém vao ta dugc tung luong xac dinh cao KTT, khuéy
déu bang may khudy tir véi téc do 500 vong/phut & nhiét do
30+2°C dén quéa bao hoa. Tiép tuc khudy déu trong 4 gio,
ly tam dich vai toe do 10.000 vong/phut trong 15 phit, tién
hanh dinh luong schaftosid trong 16p dich phia trén bang
phuong phap HPLC.

Piéu ché hé SMEDDS-KTT:

Dua vao két qua khao sat do tan cia schaftosid, lya chon
cac ta dugc thich hop dé xdy dung gia mang SMEDDS
thong qua gian do ba pha. Sau d6 tién hanh tai 30% cao
KTT toan phan vao cac cong thirc gia mang duoc lua chon
(SMEDDS-KTT). Céc cong thiue SMEDDS-KTT s& dugc
danh gia cac chi tiéu: cam quan, kich thudc tiéu phan bang
ky thuat tan xa anh sang dong va do thé zéta trén thiét bi
Horiba SZ100.

Yéu cau: hé SMEDDS-KTT tao thanh phai dong nhit,
khong tach 16p va khong lang cén. Kich thudce tiéu phan
phai nam trong khoang 20-200 nm, PdI<0,4.

Quy trinh diéu ché SMEDDS-KTT: can 30 g KTT phan
tan tir tir vao IPM (24,5 g) bang may khudy tir vi toe do 300
vong/phiit & 40+2°C trong 5 phut tao pha diu. Khudy tron
tween 80 (31,5 g) va PEG 400 (14,0 g) véi toc do 500 vong/
phat & 40°C tao pha than nudce. Phdi hop tir tir pha dau vao
pha than nudc bang may khudy tir voi toe do 500 vong/phut
& 40°C trong 10 phit dé tao hé SMEDDS-KTT. Bé ngudi &
nhiét do phong, dong chai, dan nhan.

Pdnh gid sie on dinh ciia schaftosid trong cdc méi truong
pH khac nhau:

Can chinh x4c 1 g SMEDDS-KTT cho vao cdc, thém vao
50 ml cadc moéi truong pH thich hgp (pH 1,2 twong tmg pH
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dich da day, pH 6,8 tuong tu pH dich rudt, pH 7,4 tuong tu
pH tudn hoan mau theo quy dinh cta cac dugc dién). Tién
hanh khudy tron véi toe do 70 vong/phit & nhiét do 37£2°C.
Sau do, do kich thudc tiéu phan, thé zéta va dinh lugng schaf-
tosid trong hé ¢ thoi diém lay mau theo quy dinh.

Keét qua va ban luan

Xay dwng va tham dinh quy trinh dinh lwong schaftosid
trong cao KTT toan phén bang phwong phap HPLC

Quy trinh dinh luong schaftosid trong cao KTT toan
phan bang phwong phap HPLC dat yéu cau vé tham dinh tinh
tuong thich hé thong (%RSD<2%), d¢ dic hi¢u (t, cua dinh
schaftosid trong mau cao KTT Ia 14 ,502 phut tuong duong
voi t, cua dinh schaftosid trong méu chuan 1a 14, 348 phat &
buorc song 340 nm). Phuong phap cing dat yéu cau vé tinh
tuyen tinh (r*=0,999) trong khoang nong d¢ trung binh tir 20
dén 200 pg/ml, do chinh xac cao voi RSD=1,28%, d¢ ding
t6t vi ty 16 hoi phuc trung binh 13 99,86% va RSD=0,99%.

Khdo sat khd nang phdn tan ciia cao KTT va d¢ tan cia
schaftosid trong cdc ta dwoc

Thi nghiém duoc tién hanh ¢ 2 diéu kién nhiét do 1a
30£2°C va 40+2°C. D¢ tan cua schaftosid trong cac ta dugc
o nhiét do 30+£2°C va 40+2°C khac biét khong cod y nghia
thong ké (p>0,05). Theo phuwong phap cam quan, cao KTT
phan tan tt trong IPM nhung lai khong tim dugc schaftosid
bang phuong phap HPLC. Vi schaftosid 1a mot flavonoid
C-glycosid c6 nhiéu nhém -OH nén khong thé tan trong ta
duoc lipid nhung cao KTT 14 cao chiét nude con nén van
c6 nhing thanh phan than dau tan dugc trong lipid. Bing
phuong phéap dinh lugng, cao KTT tan tét trong tween 80
(chat dién hoat) va PEG 400 (chat dong dién hoat). Vi vay,
lwa chon IPM - Tween 80 - PEG 400 d¢ tién hanh xay dung
gian dd ba pha cho cong thirc gia mang SMEDDS.

Xay dung gidn dé 3 pha

Trong gian dd 3 pha, IPM 14 pha dau, tween 80 1a chat
dién hoat va PEG 400 1a chat déng dién hoat. Panh gia cac
diém cuia gian d6 ba pha dua theo céc tiéu chuan:

Cdm quan: gia mang phai dong nhat, khong tach 16p,
trong hay trong mo.

Kha nang nhii héa: tai cac diém cua gian do pha, tién
hanh pha loang 100 lan trong nuéc & 37+2°C véi toc do
khudy 70-100 vong/phiit. Nhii twong hinh thanh nhanh,
trong sudt hodc trong mé anh xanh (<2 pht).

Céc cong thirc duge theo ddi trong vong 24 gid vé cam
quan va kha ning tu nhii hoa. Két qua xay dung gian dd pha
duogc trinh bay trong hinh 1, phan duoc t6 mau den hinh
thanh tir ty 1¢ thanh phan cta cic cong thic dat yéu cau vé
cam quan va kha nang nhi hoa.
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IPM

PEG 400
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Hinh 1. Gian db pha ctia hé IPM - Tween 80 - PEG 400.

Tir gian d6 3 pha da xay dung, thiét 1ap dugc 24 cong thirc
gia mang SMEDDS nam trong viing tao vi nhii tuong (ving
mau den trén hinh 1), sau do tién hanh do kich thudc va phan
b6 kich ¢ tiéu phan, thé zéta clia cac cong thirc gia mang. Cac
cong thirc dat yéu cau khi ¢6 kich thudc tiéu phan trung binh
nho hon 200 nm, kiéu phéan b6 kich thudc tiéu phan 1 dinh
va PdI<0,4. Véi cac yéu clu dé ra, lya chon duge 12 cong
thirc gia mang phu hop dé tién hanh diéu ché SMEDDS-
KTT.

Diéu ché SMEDDS-KTT

Cao KTT toan ph?m dugc tai vao 1 g hé vi tu nhii véi ty 1€
30%, hinh thanh hé¢ SMEDDS-KTT. Tiép theo, SMEDDS-
KTT dugc danh gia cac chi tiéu: cam quan, kich thude va
phan bd kich ¢ tiéu phan, thé zéta va kha nang nhii hoa sau
khi bao ché va sau 24 gid bao quan & diéu kién 30+2°C, d6
am 75+5%.

Két qua cho théy, trong 12 cong thirxt SMEDDS-KTT,
¢6 4 cong thirc tai 30% cao KTT géom ITP1* (30% IPM -
55% tween 80 - 15% PEG 400), ITP2* (30% IPM - 50%
tween 80 - 20% PEG 400), ITP3* (35% IPM - 50% tween
80 - 15% PEG 400) va ITP4* (35% IPM - 45% tween 80
- 20% PEG 400) dat yéu cau vé cam quan, 14 hé dong nhat,
phan tan déu, thé chit min, khong ling can. Bdn cong thirc
hé SMEDDS -KTT dugc lua chon sé pha loang 100 lan voi
nude cit & 37+2°C, tée do khudy 100 vong/phut. Panh gia
kha nang nhil héa dua vao thoi gian nhii hoa va cam quan
cua hé vi nhil tuong tao thanh.

Vi h¢ vi nhii tuong tao thanh sau khi nhil hoa thi cong
thirc ITP1* va ITP3* bi duc mo, cac tiéu phan bi két tu
lam hé khong 6n dinh. Cong thire ITP2* sau khi nhii hoa
tao cac vi nhil tuong trong mo, mau vang nhat va c¢6 hién
twong nhidu xa 4nh sang xay ra. Cong thirc ITP4* tao hé vi
nhii twong trong sudt, mau vang sau khi nhii hoa. Vi vy, lua
chon 2 céng thuc ITP2* (30% IPM - 50% tween 80 - 20%
PEG 400) va ITP4* (35% IPM - 45% tween 80 - 20% PEG
400) dé do kich thudc tiéu phan va thé zéta. Két qua duoc
trinh bay & bang 2.
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Bang 2. K&t qué khao sat thoi gian tu nhii héa, kich thudc tiéu
phan trung binh va thé zéta mot s6 cong thic (n=3).

Thoi Vi nhii Kich thwéc
T e e M GUERRDpa (e
(gidy) thanh (nm)
ITP1* 60,33+0,78 DPuc mo Khong dat
ITP2* 64,67£1,93 Trongmo Dat 70,50+1,04 0,43+0,03  -7,20+0,51
ITP3* 39,67+1,19 DBucmd  Khong dat
ITP4* 4233+1,11  Trong DPat 75,47+1,47 0,24+0,02  -8,03+0,45

Kich thudc trung binh tiéu phan cua cac cong thirc
SMEDDS-KTT nim trong khoang 20-200 nm, nhung cong
thirc ITP2* c6 dai phan b kich thude cac tiéu phan rong
(PdI>0,4). Cong thirc ITP4* dat yéu cau vé kich thudc tiéu
phan, PdI va thé zéta. Do d6, cong thirc ITP4* (35% IPM -
45% tween 80 - 20% PEG 400) dugc lya chon.

Ddnh gid sw on dinh ciia schaftosid & cdc moi trwong
PH khdc nhau

Schaftosid trong cao KTT 1a mot flavonoid kém bén
dudi tac dong ctia pH va cac tac nhan duong tiéu hoéa. Do
do6, thir nghiém nay nhdm muc dich khao sat kha nang cai
thién su 6n dinh cua schaftosid sau khi tai cao KTT vao
hé SMEDDS. Thur nghi¢ém so sdnh ham lugng schaftosid/
hé SMEDDS-KTT va ham lugng schaftosid/cao KTT trong
cac moi truong dém pH 1,2 (gia dich vi), pH 6,8 (gia dich
rudt) va pH 7.4 (gia moi trudng tuan hoan mau). Cac moi
truong dém duoc pha theo huéng dan cua USP 40 va thi
nghiém dugc tién hanh ¢ 37+2°C. Két qua duogc lan luot
trinh bay trong cac bang 3, hinh 2, bang 4, hinh 3, bang 5
va hinh 4.

Bang 3. Két qua dinh lugng schaftosid trong méi truong pH 1,2
(n=3).

Ham luwgng schaftosid/ Ham luwong schaftosid/

SMEDDS-KTT (%) KTT (%)
Ban diu 100 100
1h 99,164+0,210 88,632+0,489
2h 98,999+0,048 83,921+1,318
98,999
_ 182 ® SMEDDS-
S KTT
= 85 mCao KTT
2 80
g 75
@ 70
§' 65
E 60
£ 55

Ban dau 1 2

Hinh 2. Biéu dé so sanh ham lugng schaftosid/SMEDDS-KTT va
ham lugng schaftosid/KTT trong moi truong pH 1,2.

Théi gian (h)
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Bang 4. Két qua dinh lugng schaftosid trong méi truong pH 6,8
(n=3).

Ham luwgng schaftosid/
SMEDDS-KTT (%)

Ham lwong schaftosid/ KTT (%)

Bandau 100 100
1h 99,691+0,118 96,599+1,085
2h 99,463+0,027 91,865+0,455
3h 99,462+0,075 86,019+0,407
4h 99,381+0,090 80,552+0,165
Sh 99,198+0,108 75,642+1,100
6h 99,162+0,085 73,635+0,462
100100* 99,691 99,463 99,462 99,381 99,198 99,162
100 6,599
= 95 1,865 ®SMEDDS-
£ 90 6,019 KIT
T 85 0,552 mCao KTT
% fg 5642 W 635+
65
'_E‘ 60
= 55
= 50
Ban dédu 1 2 3 4 5 6 Thai gian (h)

Hinh 3. Biéu dé so sanh ham lugng schaftosid/SMEDDS-KTT va
ham lugng schaftosid/KTT trong méi truong pH 6,8.

Bang 5. Két qua dinh lugng schaftosid trong méi trudong pH 7,4
(n=3).

Ham lwong schaftosid/ Ham lwong schaftosid/

SMEDDS-KTT (%) KTT (%)
Ban diu 100 100
1h 99,305+0,157 95,312+0,350
2h 98,995+0,207 89,512+0,110
3h 98,705+0,309 87,3510,564
4h 97,346+0,737 83,953+0,512
5h 97,115+0,090 79,445+0,572
6h 96,799-+0,232 76,701+0,254
7h 96,278+0,319 72,645+0,195
8h 96,018+0,141 69,832+0,676

100100% 99,305 98,995 98,705

100 97,346 97115 96,799 94278 96,018

®SMEDDS-KTT
B CaoKTT

Ham lwong schaftesid (%)

Bandiu 1gioy 2gity 3gity 4 gity 5 et 6 gty 7 gitr 8givr

Thoi gian
Hinh 4. Biéu dé so sanh ham lugng schaftosid/SMEDDS-KTT va
ham lugng schaftosid/KTT trong moéi truong pH 7,4.
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Trong cac hé dém pH khac nhau, ham lugng schaftosid
trong cao KTT giam c6 y nghia thong ké nhung ham lugng
schaftosid trong SMEDDS-KTT thay d6i khong c¢6 ¥ nghia
thdng ké (p>0,05) sau cac khoang thoi gian khao sat. Didu
nay chung to schaftosid dugc bao vé béi hé¢ SMEDDS, giup
hoat chat tang tinh on dinh dudi tac dong cua diéu kién pH.

Ban ludn

KTT la mot trong nhiing duoc liu quy trong y
hoc. V61 Bong y, KTT duge st dung lam thube dé chira
cac bénh soi than, soi mat, séi duong tiét niéu... Tuy nhién
cac thanh ph?m hoat chat trong dugc liéu lai kém bén nén
han ché hiéu qua diéu tri ctua dugc liéu khi ding dudi dang
thudc thang hodc cac dang thuc quy udc. Tir do, nghién
ctru img dung hé vi ty nhii (SMEDDS) da duoc tién hanh
giup tang kha nang phéan tan va hoa tan cao vao mdi truong
nudc, tang tinh 6n dinh cta cac hop chét flavonoids, dic biét
thanh phan schaftosid trong cao KTT. H¢ SMEDDS-KTT
duogc tao ra tir cac ta dugc phé bién, hé 6n dinh boi co ché
can tré khong gian bé mat. Hé c6 ban chit than nude nhung
khong chtra nude, ¢6 kha ning dua vao phat trién dang bao
ché vién nang mém phén tan nhanh tao hé ty nhii c6 kich
thudc tiéu phan trung binh dudi 100 nm véi diy phan bd
kich ¢& hep trong cac moi trudong than nudc cling chinh 1a
céc moi trudng sinh hoc bén trong co thé, giup ting cao sinh
kha dung cua thude.

Keét luan

Nghién ciru dd diéu ché thanh cong hé vi ty nhil chira
cao KTT toan phan (SMEDDS-KTT) véi kich thudc trung
binh tiéu phén tao thanh dudi 100 nm st dung cac ta dugc
thong dung bang ky thuat phan tan, dé dang nang cor 16 trén
quy md san xuit. Két qua thir nghiém danh gia d¢ 6n dinh

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(9) 9.2018

ham lugng schaftosid bang phuwong phap HPLC trong cac
mbi truong pH tuwong tu diéu kién méi truong pH sinh 1y
bén trong co thé cho thdy hé vi tu nhii d giup cai thién tinh
kém bén ciia schaftosid dudi tic dong ctia méi trudng pH.
Diéu nay cho thiy tiém ning tng dung ciia hé nhim ning
cao gia tri ctia cac loai thude c6 ngudn gde ty nhién trong
tuong lai.
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