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(54) QUY TRINH DPIEU CHE HE VI NHU TUONG NANO ICARIIN

(57) Giai phap hitu ich dé cap dén quy trinh diéu ché hé vi nhil tuong nano icariin, trong
d6 quy trinh ndy bao gdm cac budc: a) chuin bi pha phan tan; b) chuan bi hdn hop chét
mang polyetylen glycol/etylen glycol; c) tao hdn hop dong nhit bang cach tron pha phan
tan, hon hop chit mang polyetylen glycol/etylen glycol va chét nhii hoa lexitin; va d) tao
h¢ vi nhii twong nano icariin.
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Linh vuwe k¥ thuit dwoe dé cip

Giai phép hitu ich thudc linh vuc duge pham, cu thé 1 giai phap hiru ich dé cap

dén quy trinh didu ché hé vi nhii tuong nano icarrin.
Tinh trang ky thuit cta gidi phap hiru ich

Nhitng duoc chit c¢6 ngudn gbe tir thuc vat 1d mén qua quy gia cia thién nhién.
Icariin 13 hop chdt c6 nhiéu hoat tinh sinh hoc quy gia dugc chiét xuét tir 14 cay
-~ Epimedium, va 1a mdt monome dugc nghién ctru nhiéu trén thé gi6i, dac bict 1a & Trung
Qubc. Epimedium 1a mdt vi thudc bd truyén thdng ctia ngudi Trung Québc. Icariin trong vi
thudc cia Trung Quéc tir xua duoc dung dé ting cudng sinh 1y va chéng 130 héa. Hién
nay, cac nghién ciru thir nghiém in-vitro, in-vivo da cong bd icariin con ¢6 tac dung chéng
ung thu, ting cudng hé mén dich, chéng viém, bao vé t& bao thén kinh, bao v€¢ tim mach,

kich thich sy hinh thanh va t4i tao xuong ¢ ving mé bi ton thuong.

Zhang Shi-eng va cac cong su da thuc hién nghién cliru 1dm sang danh gia hi€u qua
ctia phirc icariin trong diéu tri bénh xuét tinh som. Icariin duoc sir dung qua duong da boi
truc tiép vao duong vat, thoi gian thi nghiém trong 4 tudn. Két qua cong b trong bai
“Clinical Comparative Study of Icariin Complex Versus Lidocain for Treatment of
Primary Premature Ejaculation” (2012) cho thdy cic bénh nhan diéu tri v6i phirc hop
icariin c6 mir¢ d6 hai 1ong cao hon nhém ddi chimg va c6 cai thién chirc ning cuong
duong.

Lenoble va cac cong su da dua cong bd tac dung diéu tri hiéu qua su roi loai chire
ning tinh duc hoic duy tri chirc ning tinh duc & nam va nit v6i ché phim icariin chiét

xuét tir Epimedium.
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Dong va cic cong su di cong bd trong bai “Medical Application of Icariin in
Preparing Medicament for Antogonizing Myeloid-Derived Suppressor Cells”(2011) tac

dung icariin trong dié€u tri khoi u &c tinh va ung thu va.

Hiéu qua chéng lodng xuwong cia icariin ciing dugc G. Zhang va cac cdng su cong
bé trong bai “ Epimedium-derived phytoestrogen flavonoids exert benefi-913cial effect on
preventing bone loss in late postmenopausal women: a 24-month”(2007). Thir nghiém
1am sang trén 73 phuy nit & do tubi man kinh, sir dung hing ngay hdn hop chiét xuét tr
Epimedium chita 60mg icariin, két qua cho thiy cac chi sé khoang (BMD) trong xuong

dui, xwong cot sdng di tang 1én sau 24 thang st dung.

Tuy nhién, icariin 14 mot chat khong tan trong nudc, benzen, chloroform, it tan
trong etanol, etyl axetat. Icariin c6 nhitng dic diém dugc dong hoc khong thuan lgi nhu
hip thy kém, chuyén héa v thai trir khéi co thé nhanh nén kha sinh kha dung thip. Kha
ning hép thu icariin kém trong duong tiéu héa c6 thé do do hoa tan thip va bi anh hudng
chuyén hoa ciia cic enzym. Chinh vi vy, hién nay cé rit nhiéu nghién ctru bién ddi
icariin thanh cac dang nano c6 kha ning tan tét trong nurée va dé dang hap thu trén duong
ti€u hoa.

Trong nghién ctru cua Sun Hongfan va cac cong sy (2015) quy trinh tao bdt nano
icariin v6i chat mang PLGA bing phwong phap siéu 4m da dugc cong bd. Tuy nhién kich

thude hat nano khé 16n khoang 300nm, nén hiéu qua hoa tan icariin chua cao.

Do d6, ¢6 nhu ciu cao vé& mot quy trinh diéu ché hé vi nhil twong c6 cac hat tiéu
phan c6 kich thuéc nhé hon 100 nm, déng déu, kha ning hoa tan tét hon trong nudc va
van giit dugc ciu tric, hoat tinh icariin trong qua trinh nano hoa.

Ban chét k§ thuit ciia giai phap hiru ich

Muc dich cua giai phap hitu ich la lam ting tinh sinh kha dung ciia hoat chat

icariin. Pé dat dugc muc dich nay, giai phap d& xuit quy trinh diéu ché hé vi nhii tuong

nano icariin béng cach tao ra cac hat tiéu phén c6 kich thudc nho hon 100 nm, déng déu,
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kha ndng hoa tan tot hon trong nudc va van gitt dugce cdu tric, hoat tinh icariin trong qua

trinh nano hoa. Quy trinh ndy bao gdm cac bude:

a) chudn bi pha phan tan bang cach cho icariin dugc hoa tan trong dung mai etanol
theo ty 18 icarrin:dung méi etanol 1 4:100 (g/mL) bing may khudy tr v&i tée do tir 400
dén 500 vong/phut, va két hop nhiét do tir 50 d&én 60°C trong thoi gian 8 gidy dén khi tao
thanh dung dich dng nhét, thu dwoc pha phan tan;

b) chuén bj hdn hop chét mang polyetylen glycol/etylen glycol bang céach tron hdn
hop polyetylen glycol va etylen glycol v6i ty 1€ PEG:EG 14 4:10 (g/mL) va dugc phén tan
déu trén may rung siéu 4m trong thoi gian 5 gidr & nhiét d6 phong;

¢) tao hdn hop hdn hop ddng nhét bing cach trén pha phén tan, hdn hop chét mang
polyetylen glycol/etylen glycol va chét nhil hoa lexitin sao cho cac chét icarrin, polyetylen
glycol va lexitin trong hdn hop dong nhét nay c6 ty 1& icarrin:polyetylen glycol:lexitin 1a
4:4:10 (g/g/mL) vio thiét bi tao nhii trong 5 gid & nhiét dd phong; va

d) tao hé vi nhil trong nano icariin bing cach d& qua dém hén hop ddng nhét thu
dwoc & bude ¢, & nhiét d6 phong, dem di ly tAm véi tbc do 300 vong/ phat va 1ap lai ly
tAm 5 14n, thu duge hé vi nhii tuong nano icariin.

M6 ta vin tit hinh vé

Hinh 1 13 két qua anh HR-TEM d6 phén giai cao cia hé vi nhii tvong nano icariin
thu dwoc bang quy trinh theo giai phap hiru ich.
M ta chi tiét giai phap hiru ich

Quy trinh diéu ché hé vi nhil twong nano icariin dwoc trinh bay mot cach chi tiét
duéi day.

a) chuin bi pha phan tan bing céch cho icariin dugc hoa tan trong dung moéi etanol
theo ty icariin:dung méi etanol 12 4:100 (g/mL) bing may khudy tir véi tbe do tix 400 dén

500 vong/phut va két hop gia nhiét & nhiét do tir 40 dén 50°C trong thoi gian 8 giv dén
khi tao thanh dung dich ddng nhét, thu dugc pha phan tan.
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Viéc st dung dung moi etanol cb géc OH' tao lién két v6i nude c6 tac dung én
dinh cdu trac vi nhil tuong dau trong nudc, nén co tic dung én dinh céu tric hé vi nhii
trong diu trong nudc. Bang cac thir nghiém, céc tic gia xac dinh dugc véi ty 1€
icariin:dung mdi etanol 1a 4:100 (g/mL), thi icariin dat dugc dd hoa tan 16n nhét va tranh

vi€c st dung du thira dung mdi etanol gdy lang phi nguyén liéu.

b) chuén bi hdn hop chit mang polyetylen glycol/etylen glycol bang céch tron hdn
hop polyetylen glycol va etylen glycol theo ty 1€ PEG:EG 1a 4:10 (g/mL) va dugc phin

tan déu trén may rung siéu 4m trong thoi gian 5 gio & nhi€t do phong.

Tuy PEG 14 cac chit mang polyme d3 dwoc sit dung trong linh vuc dugc phdm va
y té, nhung hé vi nhil tuong thu dugc béng cach st dung riéng 1é¢ PEG nay c6 do 6n dinh
chua cao vi trong qué trinh tao h€ vi nhil tuong c6 sy dut gay vé lién két mach polyme,
nén tic gia gidi phap hiru ich d4 két hop PEG va EG. Khi ding hdn hop chit mang
PEG/EG nay dé tao hé vi nhil tuong, néu co su dat gy vé lién két mach thi EG sé& tu dién
day.

¢) tao hdn hop hén hop ddng nhit bang cach tron pha phén tan, hon hop chit mang
polyetylen glycol/etylen glycol va chét nhii héa lexitin sao cho céc chét icarrin, polyetylen
glycol va lexitin trong hdn hop ddng nhit nay co6 ty 18 icarrin:polyetylen glycol:lexitin 1a
4:4:10 (g/g/mL) vao thiét bi tao nhii trong 5 gi® & nhiét d6 phong

Lexitin dugc tinh ché tir d4u nanh c6 chira mét lwong 16n phospholipit, ¢é tinh

chéng oxy hoéa cao. Ngoai ra, lexitin c¢6 tic dung ting cudng qua trinh hip thu céc chit

. béo, mdi trudng hoa tan tdt cac vitamin. Do do, Viéc s dung hén hop chét mang va chét

nhii héa lexitin dé ting kha niang hip thu van chuyén icariin trong co thé, dong thoi 1a
chét bao vé icariin khoi cac tac nhan oxy hoa.

d) tao hé vi nhii twong nano icarrin bing cach dé qua dém hén hop ddng nhét thu &

buéce ¢, & nhiét 4o phong, dem di ly tim vé6i tée d6 300 vong/phut va lap lai ly tAm 5 13n,

thu duge hé vi nhil trong nano icariin.
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Viéc tao hdn hop déng nhét thu dugc & bude ¢ co thé phét sinh luong icariin du
khéng dugc tao thanh hat tiéu phan icariin. Luong icariin nay c6 thé ling xudng trong hdn
hop d6ng nhét sau khi d& hon hop nay qua dém & nhiét d6 phong, nén c6 thé duoc tach ra

bang céach ly tAm dé loai bod lugng icariin du nay.

Viéc tién hanh ly tAm véi téc d6 300 vong/phit va lap lai 5 1An nhim dé loai bé
hoan toan luong icariin du va thu dugce hé vi nhil twong nano icariin chira cic hat tiéu
phan icariin dn dinh nim trong khoang 50 nm.

Vi du thwe hi€n gidi phap hitu ich
Vi du: Quy trinh diéu ché hé vi nhil trong nano icariin

Chuén bi pha phén tan bang cach cho 4 g icariin hoa tan trong 100 mL dung moi
etanol trén may khudy tir v6i tde do tir 400 vong/phiit va két hop gia nhiét & nhiét o 50°C
trong thoi gian 8 gid thu dugce pha phéan tan.

Chudn bi hén hop chit mang bang cach tron hén hop 4 g PEG 1000 va 10 mL EG
duoc phan tan déu trén may rung siéu Am trong thoi gian 5 gid & nhiét 4o phong.

Tron pha phan tan, hdn hop chit mang PEG/EG va 10 mL chit nhii héa lexitin
trong thiét bi tao nhii LSP-500 trong 5 gid & nhiét d6 phong, thu dwgc hdn hop d6ng nhét.

Hbn hop ddng nhét thu duogc dé qua dém & nhiét do phong, sau d6 dem di ly tAm
v6i tbe d6 300 vong/ phiit va 1ap lai ly tAm 5 14n véi muc dich loai bé lwgng icariin du
khong tao thanh hat tiéu phén, thu dugce hé vi nhil twong nano icariin.

Sau khi thu dugce san phém, cac phuong phép phén tich hién dai d3 dugc tién hanh
va két qua dat dugc nhu sau:

- Két qua do HR-TEM

Ma4u nano icariin dang dung dich phén tén trong dung méi nude duge tién hanh
phan tich bing kinh hién vi dién tir truyén qua c6 d9 phan giai cao (HR-TEM) JEM 2100.
Hinh anh tir HR-TEM cho thdy dung dich icariin phén tén t6t trong nudc, c6 chira cac hat

nano icariin hinh cau c6 dudng kinh khoang 30-50 nm.
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- Két qua phén tich chi tiéu k§ thuat

Céc chi ti€u cdm quan:

STT Tén chi tiéu Yéu ciu
1 Trang thai Dang dung dich sét, trong ddng nhit khong
tach 16p
2 Mau séc Mau vang nau dam
3 M, vi Khong 6i mdc, vi déng

Chi tiéu chét luong chu yéu:

STT Tén chi ti€u Don vi Phuong phép thir Két qua

1 pH H.HD.QT.070 9,08

2 Ty trong g/mL NIFC.05.M.197 1,094

Cac chi tiéu vi sinh vat:

STT Tén chi tiéu Pon vi Phuong phap thir Két qua
1 | Téng vi sinh vét hiéu khi | CFU/mL | ISO 4833-1:2013 | <1 CFU/mL
2 Cl. Perfringens CFU/mL | TCVN 4991:2005 | <1 CFU/mL
3 Coliforms CFU/mL | TCVN 6348:2007 | <1 CFU/mL
4 E. coli CFU/mL - | TCVN 7924 -2:2008 | < 1CFU/mL
S Téng s6 bao ‘fl’r mam TCVN 8275- L CFUL
men-moc 1:2010

Ham luong kim loai nang:
STT Tén chi tiéu Pon vi Phuong phép thir Két qua

1 | Ham luong Cadimi | mgkg | HHD.QT.429(ICP-MS) | < 0,004
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2 Ham luong Chi | mg/kg | H.HD.QT.429(ICP-MS) | <0.028

Cac két qua vé chi tidu cam quan, chi tiéu chét lwong, chi tiéu vi sinh v4t va ham
lugng kim loai ning cho thay hé vi nhil twong thu duoc béang quy trinh theo giai phap hitu

ich dat tiéu chuan an toan thuc phim.

Hi¢u qui dat dwgc ciia gidi phap hiru ich

Quy trinh diéu ché vi nhii trong nano icariin da thanh cong trong viéc diéu ché hé
vi nhil twong chira cAc tidu phan nano icariin ¢6 kich thudc gidm, ddng déu, va kha nang
tan t6t trong nudc.

Céc chét duoc sir dung trong quy trinh diéu ché hé vi nhii twong nano icariin phan
tan tot trong nudc ¢6 do an toan cao, khong doc hai va it tdc dung phu, nén hé vi nhii
tuong nano icariin thu dugc tlr quy trinh theo sang ché ¢6 do an toan cao khi st dung.

Quy trinh theo sang ché don gian, d& thuc hién va phit hop v6i cac diéu kién thuc

t€ hién nay ctia nudc ta.
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YEU CAU BAO HQ
1. Quy trinh diu ché hé vi nhii tvong nano Icariin, trong d6 quy trinh nay bao gdm céc

budc:

a) chudn bi pha phén tan biang cach cho icariin dugc hoa tan trong dung méi etanol
theo ty 1€ icarrin:dung moi etanol 1a 4:100 (g/mL) béng may khudy tir vé6i tbe do tir 400
dén 500 vong/phut, va két hop nhiét do tir 50 dén 60°C trong thoi gian 8 gir dén khi tao
thanh dung dich dong nhat, thu dwoc pha phéan tan;

b) chuén bi hdn hop chit mang polyetylen glycol/etylen glycol bang cach tron hdn
hop polyetylen glycol va etylen glycol véi ty 1€ PEG:EG 1a 4:10 (g/mL) va dugc phén tan
déu trén may rung siéu 4m trong thoi gian 5 gio & nhiét d6 phong;

¢) tao hdn hop ddng nhét bing cach tron pha phan tan, hdn hop chit mang
polyetylen glycol/etylen glycol va chit nhii héa lexitin sao cho céc chét icarrin, polyetylen
glycol va lexitin trong hén hgp dong nhit ndy c6 ty 1¢ icarrin:polyetylen glycol:lexitin 13
4:4:10 (g/g/mL) vao thiét bi tao nhil trong 5 gio & nhiét d6 phong; va

d) tao hé vi nhii tvong nano icariin bing cach dé qua dém hén hop dong nhit thu
dugc & budc ¢, & nhiét d6 phong, dem di ly tdm vdi tbc d6 300 vong/ phut va lap lai ly

tdm 5 1an, thu dugc h€ vi nhil trong nano icariin.
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