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(57) Giai phép hitu ich dé cap dén quy trinh diéu ché nano sulfat beta-glucan-rutin bang
céch hoa tan truc tiép rutin va sulfat beta glucan trong este axit béo ciia polyoxyetylen
sorbitan & 80°C, quy trinh gdm céc budc: (i) hoa tan rutin trong este ciia axit béo va este
axit béo clia polyoxyetylen sorbitan & 80°C, tiép tuc thém sulfat beta-glucan, khudy cho
dén khi d6ng thé; (ii) hoa tan hén hop thu duoc & bude (i) vao nude, loc dé dat duoc
trang thai trong; va (iii) s dung may li tdm tdc dd cao khoang 7000 dén 10000
vong/phtt, thu duge hat gel. Thu hat gel siy lanh dén kho thu dugc sulfat beta-glucan-
rutin trén 95%. Hoa tan hat gel lai trong nu6c thu duge dich nano sulfat beta-glucan-
rutin, kich thudc hat trung binh ¢& 300nm.
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Linh vwe k§ thuit dwoc dé cap

Giai phép hitu ich nay d& cap dén quy trinh don gian diéu ché nano sulfat beta-
glucan- rutin. Giai phap hitu ich nay thudc linh vuc hoa dugc.

Tinh trang k¥ thuat cia gidi phap hitu ich

Chuyén hoa beta-glucan thanh chét tan dugc trong nuée, ddng thoi ting cudng
hoat tinh ciing nhu khang dugc té bao ung thu séng, duwoc nhidu nha khoa hoc quan tim.
Chen-feng Ji va cong su trong cong bd nam 2013 “Sulfated modification and anti-tumor
activity of laminarin, Experimental And Therapeutic Medicine 6: 1259-1264” da ching
minh dugc, sau khi sunfat héa, sulfat laminaran khang duoc té bao ung thu dai trang
cua nguoi (dong LoVo). Twr d6 cho théy, sunfat hoa la yéu cﬁu thuc su cAn thiét dé tang
cuong hoat tinh khang u, tao ra hoat tinh gay déc té bao it cho beta-glucan (R-
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glucan).

Pong thoi mot cong bd quan trong clia nhém nghién ciru Lin Y1, “Molecular
mass and antitumor activities of sulfated derivatives of alpha-glucan from Poria cocos
mycelia.Int J Biol Macromol. 2004 Oct;34(5):289-94”, cho thiy khéng chi -glucan ma
ca o-glucan sau khi dugc sunfat héa ciing ting manh hoat tinh khang ung thu ké ca
invitro va invivo so véi glucan ty nhién chua sunfat hoéa.

Tac gia Aditya Ganeshpurkar va cong su trong céng bb “The Pharmacological
Potential of Rutin” dang trén tap chi “Saudi Pharmaceutical Journal (2017) 25, 149—
164, d3 can et vao trén dudi 200 cong trinh di cong bd trén céc tap chi uy tin, ndi tiéng
trén thé gioi dé liét ké ra hoat tinh sinh hoc qui gia cta rutin, bao gém: phong chong
viém than kinh, thuc d’éy su séng s6t ctia t& bao mao than kinh, hoat dong an than, hoat
dong chéng co giat, hoat dong chéng Alzheime va diéu tri roi loan van dong tang dong,
tac dung chdng trim cam, chéng dot quy, hoat dong giam dau va chéng dau, tac dung
chéng dai théo duong, tac dung chdng ting cholesterol mau, chdng ting huyét ap, chdng
déng cuc mau, tac dung chéng loét da day, hoat dong chéng hen va céc tac dung lién
quan khac, tac dung chéng lodng xuwong, tac dung chéng ung thu, hoat tinh khang khuan,
hoat dong chéng nam, hoat dong chéng mét moi, tic dung bdo vé ndi tang, hoat dong
than kinh, hoat dong bao v¢ vong mac, tdc dung bao vé md phéi, tac dung bao v¢ tim
mach. Phong nglra apoptosis lach, hoat dong bdo v€ gan, hoat dong bao vé€ than, tac
dung bdo v¢€ mach mau, hoat dong chita lanh vét thuong, v.v.. Déng thoi mdt loat nghién
ctru cua Tian-Jye Hsieh, 2008; Aditya Ganeshpurkar, 2017; Sun-Hye Bae, 2012; Jing-
Pin Lina, 2009; v.v., cho thiy rutin htra hen hoan toan dap tmg duoc yéu ciu ting cuong
mién dich. Tuy nhién han ché rat 1oén cta rutin 13 khong tan duoc trong nude, tir d6 1am
giam di gia tri st dung.
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Nano sulfat-beta-glucan-rutin gdm thanh phan sulfat-beta-glucan va rutin di duoc
chuyén thanh dang nano, tan trong nudc va d& dang di qua cac mang, dén céac té bao bi
tdn thuong hodc céac dich khéc, d6 1a 1 trong nhitng nguyén nhan lam ting manh hoat
tinh ctia chung. Pdng thoi, khi & dang nano, gel sulfat beta-glucan-rutin trong nuéc con
dé dang hoa tan cac hoat chét kho6 tan nhu curcumin, astaxanthin, v.v.. dé tao thanh céc
dugce liéu quy trong bao vé sirc khoe cong ddng.

Cho dén nay, ddi v6i san phdm nano c6 ngudn gbc xuit phat tir beta-glucan, chi
6 cac cong bd vé nano beta-glucan, vi du nhu “B-Glucan from mushrooms and dates
as a wall material for targeted delivery of model bioactive compound: Nutraceutical
profiling and bioavailability: Ultrasonics Sonochemistry Volume 82, January 2022,
1058847, trong cong bd nay beta-glucan duoc gia nhiét trong NaOH 2% & 50°C tach
14y phin tan duoc, va twong ty rutin ciing duoc dun tach 14y phan tan duge trong etanol
& 30°C, trong cong bd “Encapsulation of Catechin into B-Glucan Matrix Using Wet
cationFoods 2022, 11, 1493”, beta-glucan ciing duge dun trong NaOH 2% & 50°C va
rutin trong etanol 28°C tach 14y phan tan duoc

Dbi voi cac hop chit nano rutin, vi du nhur trong cng bd “A facile preparation of
rutin nanoparticles and its effects on controlled growth and morphology of calcium
oxalate crystals, Journal of Crystal Growth 540 (2020) 1256357, rutin dugc gia nhiét
trong etanol tach 14y phin tan dugc dé st dung, tuong ti trong cong bb “Preparation
and properties of zein—rutin composite nanoparticle/corn”, rutin trude khi str dung cling
dugc gia nhiét trong etanol. Ngoai ra, rutin cling con dugc xu ly trude bﬁng cach hoa
tan trong methanol vi du nhu trong céng bd “Rutin loaded liquid crystalline
nanoparticles inhibit non-small cell lung cancer proliferation and migration in vitro,
Life Sciences 276 (2021) 119436”.

Sulfat beta-glucan la mdt anion polysacarit, chéng han nhu fucoidan, alginat,
carrageenan, agar, v.v., hdu hét cac anion polysacarit duoc nano hoa bang cach cho tac
dung v6i mot cation polysacarit vi du la chitosan, tao thanh cac hat nano, cac hat nano
ndy s& goi hoat chit vao trong hodc hip phu hoat chét 1én bé mit. Cac cong bd vé k¥
thuét nay nhu “Chitosan-Alginate Nanoparticles as a Novel Drug Delivery System for
Nifedipine, Int J Biomed Sci vol. 4 no. 3 September 2008”. Hat nano chitosan-alginate
mang Nifedipine tri dau thit nguc va ting huyét 4p. Curcumin dugc mang béi cac hat
nano-chitosan-fucoidan dwgc céng bd tai “Chitosan/Fucoidan pH Sensitive
Nanoparticles for Oral Delivery System, Journal of the Chinese Chemical Society,
2011, 58, 779-785”. Hat nano chitosan/carrageenan cling d& dugc cong bd tai
“Chitosan/carrageenan nanoparticles: Effect of cross-linking with tripolyphosphate and
charge ratios, S. Rodrigues et al. / Carbohydrate Polymers 89 (2012) 282—289”.

Chua c6 cong bd nio vé viéc diéu ché “nano sulfat-beta-glucan-rutin”. Nhuoc
diém ctia mét s6 quy trinh diéu ché nano sulfat-beta-glucan-rutin theo giai phap da biét
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con tuong dbi phirc tap, rutin dugc mang boi sulfat beta-glucan, cn phai thong qua
budc tao hat nano véi chitosan va can phai qua budc hoa tan rutin trong etanol/metanol.
Trong giai phap hitu ich ndy, cac chudi polyme dugc tach roi bing este axit béo cua
polyoxyetylen sorbitan, khong tuong tac véi nhau thanh chudi xoén dai phan t, kich
thude rat 16n. Ngoai ra, este axit béo ciia polyoxyetylen sorbitan con 14 chit dugc phép
str dung 1am phu gia thuc pham, ci 2 chét sulfat-beta-glucan va rutin déu 14 hoat chét
c6 hoat tinh sinh hoc quy gia nhu bao vé mach mau, khang ung thu, v.v., viéc két hop
truc tiép 2 hoat chét nay thanh dang nano lam tang cao hoat luc, tir d6 gia tang gia tri
sir dung trong duoc phdm ctia ching.

Ban chit k§ thuit ciia giai phap hitu ich

Muc dich cua giai phép hitu ich nay nhim khic phuc nhugc diém cta giai phap da
biét néu trén, bang cach dé xuét quy trinh diéu ché nano sulfat beta-glucan-rutin gém
cac budce:

(i) budc 1: hoa tan trye tiép rutin trong este axit béo cta polyoxyetylen sorbitan &
80°C, tiép tuc thém sulfat beta-glucan, khudy cho dén khi dat duoc trang thai déng thé
(phan tan ddng nhat);

(ii) budc 2: hoa tan hdn hop thu duogc & bude (i) vao nude, thuc hién loc dé dat duge
trang thai trong subt; va

(iii) bude 3: li tim toc d6 cao ndm trong khoang tir 7000 dén 10000 vong/phut, dé
thu duoc hat gel; tiép tuc hoa tan hat gel trong nude dé thu duoc san phim 13 dich nano
sulfat beta-glucan-rutin, cé kich thudce hat trung binh ¢& 300nm.

Quy trinh ctia giai phép theo giai phdp hitu ich ndy, trong d6 khéc biét & chd & budec
1 hoa tan truc tiép rutin vao este axit béo clia polyoxyetylen sorbitan, khong di qua bude
trung gian hoa tan rutin trong etanol hozic metanol nhu tit ca cac quy trinh khac da timg
duge cong bd. Pdng thoi cling dua thing sulfat beta-glucan vao este axit béo ctia

polyoxyetylen sorbitan, khéng qua budc ché tao hat nano véi chitosan nhu cic cong
trinh khéc.

Mo ta chi tiét giai phap hiru ich
Quy trinh diéu ché nano sulfat-beta-glucan-rutin gdm cac budc :
(1) budc 1: Budc hoa tan rutin va sulfat beta-glucan trong este axit béo cua
polyoxyetylen sorbitan & 80°C, nhém hydroxyl va carbonyl cta rutin s& tao lién két

hydro véi cac nhom sulfat cua sulfat beta-glucan va nhém hydroxyl cua este axit béo
cua polyoxyetylen sorbitan.
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c6 thé biu dién twong tic nhu sau:
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(i) budc 2: hoa tan hdn hop thu duge & bude (i) vao nude dé pha lodng dung dich
chiét bang nudce, phan nho rutin chwa tham gia tuong tac voi cac chét khac tach ra dang
két tua, duoc loc bo.

(iii) budc 3: st dung may li tAm cao toc tich céc hat gel nano sulfat beta-glucan-
rutin ra khéi dung dich céc chit chua phén Ung hét, thu dugc cac hat gel. Hoa tan lai
cac hat gel trong nudce thu duge dung dich nano sulfat beta-glucan-rutin, kich thudce hat
¢ 300 nm. Ti 1€ sulfat beta-glucan/ rutin khoang 10:1.

Thu hat gel séy lanh dén kho thu dugc sulfat beta-glucan-rutin ¢6 do tinh khiét dat
trén 95%.

Vi du thwe hién giai phap hiru ich

- LAy 10 ml este axit béo ctia polyoxyetylen sorbitan dugc gia nhiét dén 80°C.
Tiép theo d6, thém vao 2g rutin khudy dén dong thé, thém tir tir 20g sulfat
beta-glucan, tiép tuc khudy, hén hop dic lai rdi lodng dan, khuay dén khi
dong thé.

- Dumng gia nhiét, hoa tan hdn hop vao nude dén 2 lit, loc bo chét ran, 14y phan
dich chia déu ra 6 6ng ly tAm 250ml ctia may li tim cao tbc HERMLE
Z36HK.

- li tam & td¢ d6 10000 vong/phut trong thoi gian 60 phut, bo phan dich, tiép
tuc hoa tan lai phén hat gel thu dugc vao 2 lit nude thu duge dung dich nano
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sulfat beta-glucan-rutin

- San pham thu duoc cla quy trinh theo giai phap hiru ich nay 13 dich nano
sulfat beta-glucan-rutin, trong d¢ ti 1& sulfat beta-glucan/ rutin khoang 10:1,
dung dich nano thu dugc ¢ kich thudc hat trung binh khoang 300 nm.

Hiéu qua dat dworc cia giai phap hiru ich

Céc hoat tinh tang cuong mién dich, khang ung thu, v.v., ctia sulfat beta-glucan, va
c4c hoat tinh chdng lodng xuong, chéng ung thu, hoat tinh khang khuan, hoat dong
chéng nam, hoat dong chéng mét mai, tac dung bao v€ ndi tang, hoat dong than kinh,
hoat dong bao vé véng mac, tdc dung bao vé md phdi, tac dung bao v¢ tim mach. Phong
nglra apoptosis lach, hoat dong bao v¢ gan, hoat dong bao vé than, tic dung bao vé mach
méu, hoat dong chita lanh vét thwong ,v.v., ciia rutin ting cao khi chuyén thanh dang
Nano sulfate beta-glucan-rutin khong nhiing 1am cho rutin tan dugc trong nuée ma con
dua ca 2 hoat chét quy vé dang c6 kich thudc nano, ting cao hoat luc ctia cac hoat chit
ban dau, san phim nano sulfat beta-glucan c¢6 thé diéu ché bang quy trinh don gian cta
gidi phap hitu ich c6 kha ning trién khai thuc tién d& dang dé dua san phim ra thi truong.

Quy trinh diéu ché nano sulfat beta-glucan-rutin theo gidi phap hiru ich nay, khac
biét & chd, & bude 1 hoa tan true tiép rutin vao este axit béo cuia polyoxyetylen sorbitan,
khong di qua budc trung gian hoa tan rutin trong etanol hozic metanol nhu tit ca cac quy
trinh khéc da timg dugc cong bb. Theo Saudi Pharm J. 2020 Sep 22;28(11):1466-1473
rutin tan trong ethanol 5.5g/lit trong dwong 0.00055mg/ml, twong ddng v6i rat nhidu
tai liéu khac. Vi vy, véi cdc quy trinh hoa tan rutin trong etanol trude ¢ nhiét d6 phong,
roi méi ldy dich hoa tan xtr 1y tiép, tuy lwong rutin ban diu dua vao 16n, nhung thuc su
chi st dung mot ph@m rat nho tan duoc trong etanol ctia rutin.

Véi quy trinh cua giai phap hitu ich nay, toan bo rutin s& dugc tan este axit béo cla
polyoxyetylen sorbitan. Pdng thoi ciing dua thing sulfat beta-glucan vao este axit béo
clia polyoxyetylen sorbitan, khong can qua budc ché tao hat nano voi chitosan nhu cac
cong trinh khéc.
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YEU CAU BAO HQ
1. Quy trinh diéu ché nano sulfat beta-glucan-rutin gbm cac budc :

(i) bude 1: hoa tan truc tiép rutin trong este axit béo ctia polyoxyetylen sorbitan &
80°C, tiép tuc thém sulfat beta-glucan, khuéy cho dén khi dat duoc trang théi déng thé;

(ii) bude 2: hoa tan hdn hop thu duoc & bude (i) vao nude, thuc hién loc dé dat duoc
trang théi trong sudt; va

(iii) bude 3: 1i tAm tdc dd cao ndm trong khoang tir 7000 dén 10000 vong/phut, dé
thu duoc hat gel; tiép tuc hoa tan hat gel trong nuéc dé thu duge san phdm la dich nano
sulfat beta-glucan-rutin, cé kich thuéc hat trung binh ¢& 300nm.

2. Quy trinh diéu ché nano sulfat beta-glucan-rutin theo diém 1, trong d6 khac biét &
chd, & bude (i) hoa tan tryc tiép rutin vao este axit béo clia polyoxyetylen sorbitan,
khéng di qua budc trung gian hoa tan rutin trong etanol hodc metanol.





