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(54) QUY TRINH DIEU CHE HE VI NHU TUONG NANO TAXIFOLIN
(57) Séang ché dé cap dén quy trinh diéu ché hé vi nhii twong nano taxifolin, trong d6 quy
trinh nay bao gém cac budc:

a) chuan bi pha dau;

b) chuan bi hdn hop chit nhii héa PEG/span 80/lexithin;

¢) tao hdn hop tién nhil twong; va

d) dong hoa hdn hop nhii twong nano taxifolin.



3226

Linh vue ky thuat dwoe dé cap
Sang ché @& cap dén quy trinh didu ché hé vi nhii trong nano taxifolin.
Tinh trang k¥ thuit cia sang ché

Taxifolin (5,7,3',4'-flavan-on-ol, hay dehydroquercetin) 14 mét loai polyphenol
thudc ho flavonoit. Taxifolin dugc tim théy trong mot s6 loai thuc phém nhu hanh, cay
khé sita, hat me, tra, ca cao, va dic biét trong cdy 14 kim nhu cdy thong Siberia. Cac
nghién ciru cho théy taxifolin c6 rat nhidu tinh chét sinh hoc dang quy nhu chéng oxy
héa, bao vé t& bao than kinh, ngin ngua thiéu mau nio, suy nhugc than kinh, chéng
viém, v.v. Vi vdy, viéc sir dung chit chdng oxy héa tw nhién khong giy doc nhu
hydroquercetin s& mang lai hiéu qué trong hd tro diéu tri cic bénh mén tinh.

Hyang Dok-Go va cac cong sur da tién hanh thi nghiém danh gia tac dong bao vé
té bao than kinh trong qua trinh oxy hoa clia quercetin va taxifolin trén chudt. Két qua
trén bai bao: “Neuroprotective effects of antioxidative flavonoids, quercetin, (+)-
taxifolin and quercetin 3-methyl ether, isolated from Opuntia ficus-indica var. saboten”
cho thdy hai chit ndy déu c6 khi ning bao vé té bao than kinh biang cach trc ché phan
{mg peroxit hoa lipid va loai bo cac gbc tu do 1,1-diphenyl-2-picrylhydrazyl.

Luo va céc cong su da cong bd trong bai bao: “Inhibition of cell growth and
VEGF expression in ovarian cancer cells by flavonoids” vé kha ning ngan chin su phat
trién cua té bao ung thu va (OVCAR-3) bing cach biéu hién san xuit VEGF c6 vai trd
ngan chin sy phat trién cac mach mau dé té bao ung thur.

Igarashi va cac cdng su da nghién ctru tdc dung gidm m& méu va m& gan cia
taxifolin trong thi nghiém in-vivo. Két qua trén bai bao: “Effect of astilbin in tea
processed from leaves of Engelhard tiachry sole psison the serum and liver lipid
concentrations and on the erythrocyte and liver antioxid ative enzyme activities of rats”
cho thiy ngoai viéc giam cholesterol toan phan, taxifolin ciing lam giam ndéng dd chét

phan {ng axit thiobar-bituric ( TBARS) trong huyét thanh va gan. TBARS 12 mot chi sb
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cua peroxit hoa lipit va stress oxy hoéa hiru ich trong viéc x4c dinh tiém ning chéng oxy
hoa ciia cac hop chit.

Céc nghién ctru cho thy taxifolin 12 hop chét thién nhién c6 nhiéu hoat tinh sinh
hoc dang quy va da dugc ing dung nhidu trong cac san phdm thuc phim va m§ phim
v6i tc dung chdng oxy hoa, ngin ngira thiéu méau ndo, suy nhugc than kinh, giam md
mau, v.v. Cac san phim chi yéu dugc ding duéi dang ubng, nhung taxifolin 1a mot chit
it tan trong nuéc nén kha nang chuyén héa ctia né thip. Do d6, cAn cai thién kha ning
hoa tan cia taxifolin trong cac ché phdm dé ting tinh sinh kha dung ctia hop chét nay.
Shuchong Zu va céc cong su da dung phuong phap két tha siéu toi han dé tao ra bot
taxifolin c6 kich thudc micro. Trong bai bao: “Micronization of Taxifolin by
Supercritical Antisolvent Process and Evaluation of Radical Scavenging Activity” tac
gia da st dung etanol 1am dung mdi va cacbon dioxit dugc sir dung 1am chét chéng pha
huy. Qua trinh dugc thyc hién & nhiét d6 (35-65°C), ap suét (10-25 MPa), tbc d6 dong
dung dich (3-6 mL/phiit) va ndng do ctia dung dich 16ng (5-20 mg/mL). V6i nhiét do
thip, 4p suit cao va ndng d6 dung dich 16ng thip hon, kich thuéc ctia cac tinh thé giam.
Két qua tao ra cac hat taxifolin c6 kich thudc tir 2-10 pm. Uu diém ctia phuong phap
nay 12 hiéu suit san phadm cao, thiét bi don gian nhung kich thuéc hat kha to nén kha

nang chuyeén hoéa taxifolin chua cao.

Roman Terekhov va cac cdng sy di dung phuong phap dong khd véi cac dung
moi khac nhau dé tao ra cac tinh thé taxifolin c6 kich thuéc bé 1am ting kha nang hoa
tan trong nuéc. Két qua trén bai bdo: “Fractal Aggregation of Taxifolin After
Lyophilization” cong b da tao ra tinh thé taxifolin hoa tan t6t trong nuéc. Higu suét ctia
phuong phap ndy cao nhung doi hoi thiét bi dét tién va kich thuéc hat tao thanh chi &

murc micro.

Tac gia Kim Ju Ho d3 thuc hién phuong phép bao géi taxifolin trong hat nano
silica. Sang ché “Lipophilic nanocapsulepowder containing Taxifolin and its cosmetic
compositions” da tao ra san phadm nano taxifolin c¢6 tinh sinh kha dung cao nhung

phuong phéap bao géi thudong ¢ han ché v& thoi gian khuéch tan cia ché pham kéo dai.
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Tir tai liéu tdng hop dugc ¢6 thé thdy c6 rit nhidu phuong phép chuyén hoéa
taxifolin thanh c4c hat nano 1am ting kha ning hoa tan va hip thu qua duong tiéu hoa.
Tuy nhién, nhu d néu trén c4c hat nano taxifolin tdng hop dwgc van c6 kich thuéc kha
to, vi kich thude nay kha ning vin chuyén va phéan bb trong hé tudn hoan co thé sé bi
han ché. Do d6, sang ché nay s& dé cap dén quy trinh tao taxifolin dang céc tiéu phin
nano c6 kich thudc nho hon (dudi 50 nm). Quy trinh dugc sir dung trong sang ché 14 tao
hé vi nhil trong taxifolin. Vi nhii twong 12 mot hé phan tan c6 kich thudc hat tir 10 nm
dén 100 nm, c6 do trong subt cao, bén nhiét dong hoc, phan tan tdt trong nugc va dau,
ddng thoi gift duoc hoat tinh ciia chit phan tan trong thdi gian kha dai. Véi nhimg uwu
diém trén, phuong phéap diéu ché hé vi nhii twong hién dang dugc ng dung trong cong

nghé thuc phim, duge phim va m§ pham.

Ban chit ky thuat ciia sang ché
Muc dich cta sang ché 12 1am ting tinh sinh kha dung ctia hoat chit taxifolin. Dé
dat dugc muc dich nay, sang ché dé xuit quy trinh didu ché hé vi nhii trong nano

taxifolin. Quy trinh ndy bao gdm céc budc:
a) chuén bi pha dau bang cach cho taxifolin hoa tan trong dau dau nanh;
b) chuén bi hdn hop chét nhii héa PEG/span 80/lexithin theo ty 1¢ x4c dinh;

¢) tao hdn hop tién nhii trong bang cach tron hdn hgp thu dugc & budc a) véi hon

hop thu dugce & budc b) theo ty 1€ x4c dinh; va

d) ddng héa hdn hop nhii twong: Hén hop trén duge dé qua d&m rdi thyuc hién

ddng hoa bang thiét bi ddng hoa.
Két qua thu dugc hé vi nhii trong nano taxifolin dang 10ng.
M3 t vén tit hinh vé

Hinh 1 13 anh kinh hién vi dién t&r truyén qua (TEM) ciia hé vi nhil trong nano

taxifolin.
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M0 ta chi tiét sang ché
Quy trinh chi tiét sang ché duoc mé ta nhur sau:

a) chudn bj pha dau bang cach cho taxifolin hoa tan trong diu dau nanh theo ty
1¢ 12 1:16 (z/mL) bang may khudy c6 gia nhiét trong khoang 50°C véi tc do 1000
vong/phut trong 5 gid cho dén khi tao thanh dung dich ddng nhét, thu dugc pha phan

tan.

Muc dich ban dAu 13 tao ra céc hat taxifolin véi kich thuéc nano va 6n dinh trong
hé, trong sang ché, diu dau nanh dugc st dung dé hoa tan taxifolin. Dau dau nanh cé
ngudn gbc tir tr nhién da dugc sir dung nhiéu trong linh vuc thuc phim chirc nang, véi
lidu luong dwoc khuyén cao 1a khéng qua 0,75 mL/kg/giv. Vi vdy, séng ché da nghién

ctru va dua ra ti 1€ phu hgp nhu trén.

b) chudn bi hdn hop chit nhii héa PEG/span 80/lexithin theo ty 1& 2:2:1
(g/mL/mL) dugc phan tan déu trén may khudy trong thoi gian 3 tiéng & nhiét 46 phong
vé6i tbe d6 300 vong/phut.

» Vi hé vi nhil trong theo sang ché dugc sir dung trong céc nganh cong nghiép thuc
phém va duoc phém, nén céc chét dugc lva chon st dung phai c6 do an toan cao, khong

¢6 ddc tinh va it tdc dung phu.

Nhiéu nghién ctru d3 chi ra ring cic qua trinh van chuyén thubc c6 thé dugc nang
cao hiéu qua nhd nhimg hé din thubc c6 ngudn gde tir cac loai polyme nhur polyme thién
nhién wa nudc nhu protein (gelatin, albumin), polysacarit (alginat, dextran, chitosan),
polyme tong hop ky nuéc nhu polyeste (poly (e-capprolacton), poly axit lactic, poly axit
lactic-co-glycolic. Cac chit mang polyme véi ham lrong tai duge chit khé cao c6 thé
dem t&i nhiéu thuén 101 vé mat duoc dong hoc nhu dugc chét dugc gitr 4n dinh, c6 thé
sir dung @é diéu tri trong thoi gian dai bing qua trinh nha chdm thudc theo sy phan huy
polyme, sir phan bé sinh hoc ciia dugce chét, tinh hudng dich, tinh thdm qua mang té bao,

v.v., ¢6 thé dwoc diéu khién bang cac tinh chit hoa 1y ciia polyme.
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Tuy PEG 12 cac chit mang polyme di dwogc sit dung trong céc linh vyc dugc
phim va y té, nhung hé vi nhii trong thu dugc bang cach st dung riéng 1é¢ PEG nay c6
d6 6n dinh chua cao vi trong qua trinh tao hé vi nhil twong c6 sy dut gay vé lién két
mach polyme, thém vao do6 viéc st dung phéi hop PEG véi span 80, lexithin theo céc
nghién ctru hién nay 1a kha thong dung d& can bang chi s6 HLB va giam d9 sa ling cua

cac hat ti€u phan nano.

¢) tao hdn hop tién nhii trong bang cach nho tir tir hén hop thu dugc & budc a)
vao hdn hop thu duge & budce b) theo ty 16 3:2 (g/g), véi toe do khudy 800 vong/phiit,
nhiét 6 phong, sau d6 ting toc do khudy 1én 800 vong/ phiit trong 4 gid; va

d) dé hdn hgp thu duge & bude ¢ qua dém & nhiét d9 phong, sau do hdn hop dugc
chay trong thiét bi déng héa véi ap suit 100 MP, 1ap lai 3 chu ky thu dugc hé vi nhil

tuong nano taxifolin.

Hén hop thu duoc & bude ¢) c6 thé vAn con 1An mot lugng taxifolin du nhét dinh
do bam trén thanh thiét bi hodc canh khudy ma khong dugc hoa tan trong dung mdi,
lwong taxifolin nay c6 thé sa ling sau khi dé qua dém va 1am hdn hop tré nén khong
ddng nhit. Do d6 hdn hop thu dugc & buée ¢ can dugc chay trong thiét bi ddng hoa c6
ap suét d& giam kich thuéc cia cc hat nay lai ddng thoi 1am hén hop cubi ciing trd nén
ddng nhét.
Vi du thue té cho sang ché.
Vi du 1: Diéu ché hé vi nhii trong nano taxifolin

a) chuén bi pha dau bang cach cho 4g taxifolin hoa tan trong 64 mL diu dau nanh
béng may khudy c6 gia nhiét trong khoang 50°C véi tbc d6 1000 vong/phiit trong 5 gid
cho dén khi tao thanh dung dich déng nhét, thu dugc pha phan tén.

b) chuén bi hdn hop chéit nhii hoa bang cach tron 20 g PEG véi 20 mL span 80
va 10 mL lexithin dugc phén tan d8u trén may khudy trong thoi gian 3 tiéng & nhiét o

phong véi tbc 4 300 vong/phit.
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¢) tao hdn hop tién nhil trong bang cach nhé tir tir 68 g hdn hop thu dugce & bude
a) vao 45 g hdn hop thu dugc & bude b) véi tbe do khudy 800 vong/pht, nhiét 46 phong,
Sau d6 tang toc do khudy 1én 800 vong/ phit trong 4 gid; va

d) dé hén hop thu duge & budc ¢) qua d&m & nhiét d phong, sau d6 hdn hop
duoc chay trong thiét bi ddng hoéa véi ap suat 100 MPa, lap lai 3 chu ky thu dugc hé vi
nhil turong nano taxifolin.

Tién hanh thi nghiém nhu phin mé ta chi tiét sang ché & trén. San phdm tao thanh
dugc tién hanh kiém tra véi cac phuong phap phén tich hién dai. Két qua phan tich nhu

sau:
1. Két qua phan tich ham lugng

Ham luong cia taxifolin trong miu duge do bang HPLC. Két qua dinh luong cho

thiy ham luong taxifolin trong miu phan tich dat 3,02 %.

2. Két qua do HR-TEM

Dung dich taxifolin phén tan tt trong nuée, c6 chira céc hat nano taxifolin hinh
cAu c6 dudng kinh khoang 10-20 nm

3. Két qua phan tich chi tiu héa 1y va vi sinh vat

MAu nano taxifolin sau khi diéu ché dugc di kiém nghiém céc tiéu chuan vé vi

sinh vét va héa ly. Két qua kiém nghiém dugc thé hién trong bang duéi day:

TT Tén chi tiéu Pon vi Phuong phép thir Két qua
Tbng vi sinh vt _ KPH
9.1 P Lbi CFU/mL |  ISO 4833-1:2013 (LOD:1 CFU/mL)
92 | CL Perfringens |CFU/mL|  TCVN 4991:2005 KPH
' ‘ & ' (LOD:1 CFU/mL)
KPH

93 Coliforms CFU/mL TCVN 6848:2007

(LOD:1 CFU/mL)
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. TCVN 7924 -2:2008 KPH
9.4 E. coli CFU/mL (LOD:1CFU/mL)
Tbng s bao tir s KPH
9.5 mAm men-mébc CFU/mL TCVN 8275-1:2010 (LOD:1 CFU/mL)
96 | Ham luong Cadmi | mg/L | NIFC.03.M.45(ICP-MS) KPH
' ng 02 (LOD:0,004 mg/kg)
9.7 | Ham luong Chi mg/L | NIFC.03.M.45(ICP-MS) 0,053
Ham lugng Thuy KPH
9.8 ngén mg/L | NIFC.03.M.45(ICP-MS) (LOD:0,003 mg/kg)
9.9 pH - NIFC.05.M.196 6,75
9.10 Ty trong - NIFC.05.M.197 1,142
KPH: Khéng phat hién
LOD: Gici han phdt hién
Két qua cho théy, mau taxifolin diéu ché dugc dat céc chi ti€u vé an toan thuc
phém.

Hiéu qua dat dwgc ciia sang ché

D3 diéu ché thanh cong h¢ vi nhil trong nano taxifolin tan tbt trong nuée, ¢é chira
c4c tiéu phan taxifolin kich thuéc khoang 10-20 nm, ham lugng 1a 3,02 mg/100g, dap
{mg yéu ciu cia qua trinh van chuyén cac hat tiéu phéan taxifolin t6i dich mong mudn.
D6 tan va kha ndng hip thu ciing nhu thoi gian t6n tai cia hat Taxifolin tang 1én khi & -

dang kich thuéc nano.
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Yéu cau bao hd
1. Quy trinh diéu ché hé vi nhii tuong taxifolin bao gobm céc budc sau:

a) chuén bi pha diu bing cach cho taxifolin hoa tan trong diu d4u nanh theo ty
1¢ 12 1:16 (z/mL) bing méy khudy c6 gia nhiét dén khoang 50°C véi toc do 1000
vong/phut trong 5 gid cho dén khi tao thanh dung dich ddng nhét, thu dugc pha phan
tan;

b) chudn bi hdn hop chét nhii héa PEG/span 80/lexithin theo ty 1& 2:2:1
(g/mL/mL) dugc phan tan déu trén may khudy trong thdi gian 3 tiéng & nhiét 4 phong
v6i tbe 6 300 vong/phut;

¢) tao hdn hop tién nhii trong bang cach nho tir tir hdn hop thu dugc & budc a)
vao hdn hop thu duge & budce b) theo ty 16 3:2 (g/g), véi tde do khudy 800 vong/phut,
nhiét 9 phong, sau do6 ting toc do khudy 1én 800 vong/ phiit trong 4 gid; va

d) dé hdn hop thu dugc & bude c) qua dém & nhiét do phong, sau d6 hdn hop
dugc chay trong thiét bi déng héa véi ap suit 100 MPa, 1ap lai 3 chu ky thu dugce hé vi

nhil tuong nano taxifolin.
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