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Tém tat

Thao duogc dugce tim hiéu va &ng dung mot cach tu nhién vao thudc diéu tri, thuc phdm chirc ndng, my
pham tir khodng hon 4000 ndm trwéc tai nhirtng nudc cé truyén théng van hod lau doi cling nhu céc nudc
phét trién. Tuy nhién s khai thac cac hoat chat clia thio dugc van con han ché do tinh chat hod ly dic trung
cla ching. Céng nghé nano dugc tng dung trong bao ché thdo duoc gitp cai thién dang ké hoat tinh sinh
hoc, dé bén, hwong, vi va céng dung phi hop vdi nhiéu muc dich khac nhau. Trong bai bdo nay chdng t6i gidi
thiéu xu huéng (ng dung cdng nghé nano thdo dugc trong thuc phdm chirc ndng va my pham trén thé gidi
va tai Viét Nam. M6t s6 k&t qua ban dAu tai Viét Nam cling nhu tai Trung tdm Nghién cru Trién khai Khu Céng
nghé cao Thanh ph& H6 Chi Minh cling dugc gidi thiéu ngdn gon trong bai bao.

Tir khod: nano, thdo duwoc, thuc phdm chirc ndng, my phdm, Viét Nam.

Summary

TRENDS OF APPLYING NANOTECHNOLOGY
IN NUTRACEUTICS AND COSMETICS IN THE WORLD AND IN VIETNAM

Nguyen Thi Le Thuy*2, Tran Thi Hoa?
(1) R&D Labs, Saigon High-tech Park, Ho Chi Minh City
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Herbs have been studied and applied naturally to drugs, functional foods and cosmetics more than 4,000
years ago in countries with long culture as well as in developed countries. However, the utilization of herbal
extracts is limited due to their physicochemistry properties. Nanotechnology has been used in herbal remedies
to dramatically improve biological activity, stability, flavor, and applications for different purposes. In this article,
we introduce the trend of applying nanotechnology in nutraceutics and cosmetics from herbs in the world and in

Vietnam. Some initial results in Vietnam including Saigon High Tech Park Labs are also presented concisely.
Keywords: nano, herbs, nutraceutics, cosmetics, Vietnam.

1. GIO1 THIEU

Cac loai thudc c6 nguén géc thdo duoc da duoc
sir dung réng rai trén thé gidi tir thdi c6 dai. Thuc
vatduogc chon loc dan va st dung lam thdc 8nbé
dudng hoidc gilp giam daud nhiéu dan téc khic
nhau. Ngay nay, hoa thyc vat va duoc ly hocthuc
vat d3 phat trién manh, cho phép lam sang té thanh
phan, hoat tinh sinh hoc cla nhiéu loai thuc vat[1],
va nang cao hiéu qua clia nhiéu loai cdy thudc.

Céc hoat chat sau khi duoc trich ly cé thé dugc
st dung trurc ti€p hodc két hgp véi nhau trong thudc,
thuc phdm chirc ndng hodc my pham. Tuy nhién,
qua trinh k&t hgp nay gap tré ngai khi céc hoat chat
¢é tinh chat hoa hoc khac nhau, cé dd than nuwédc/
than dau khac nhau. Bén canh d¢, su hap thu céc

chat trich ly tir thao méc phu thudc rat 1&n vao d6
tan cla hoat chat, khd ndng phan tan trong cac loai
moi trwang.

Théng thudng cé hai nhdm hoat chat 1a hoat chat
than nudc hodc hoat chat than dau. Nhém hoat chat
than dau cé kha ning tan trong nudc rat han ché
nén khé dua vao co thé, chang han céc carotenoid,
vitamin A, D, E, K... Trong khi d6, cac hoat chat than
nudc nhu flavonoid, tannin va terpenoid cé d6 hdp
thu thap, bdi vi ching khéng thé vuwot qua mang
lipid clia t& bao, hodc cé kich thudc phén tlr qua cao
hodc kém hap thu, din dén mat sinh kha dung va
hiéu qua. Mét s6 chiét xuat khéng duwoc st dung 1am
sang vi nhirng tré ngai nay.
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nang phdi tron clia cac hoat chat, ching ta cé thé
&ng dung nhirng ti€n bd clia cdng nghé nano va tao
ra cac hé wu viét hon. Thuc vay, cadc hé nano gom
cac hat cé kich thuwéc nho, théng thuong 1a dudi
100 nm va duoc bao bdi cac chat hoat déng bé mét
nén cé kha nang phan tén t8t trong cdc méi trudong
khdac nhau.

Trong cdc phan tiép theo chdng t6i gidi thidu cac
phuong phéap bao ché nano va nhitng (ng dung cu
thé trong thuc phdm chirc ndng va my pham trén
thé& gidi va tai Viét Nam.

2. NANO THAO DUQC

2.1. Cac thdo dwoc quy s dung trong thudc,
thwe pham chirc ndng va my pham

Thao dugc dwoc st dung nhiéu & cac dan toc
khac nhau trén thé gidi. Trong nlra sau cla thé ky
hai muai, dic bigt 13 & thé gi¢i phwong Tay, thudc tir
thao duoc d3 dan dan bj thay thé béi cac loai thudc
allopathic (diéu trj d6i chirng). Tuy nhién, hau hét
cac nudc dang phat trién van tiép tuc st dung cac
loai thudc tw nhién nay cé thé vi viéc mua moét loai
thudc t8ng hop rat dat. Theo T6 chirc Y t€ thé gidi,
80% ngudi & cac nuwdc dang phat trién phu thudc

Tido la
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vao cic phuong phéap diéu tri y hoc c8 truyén dé
d4p ¢ng nhu cau stre khod. O cac nuéc phat trién,
mot bd phan 16n ngudi dan & nhigu qudc gia van
tidp tuc st dung cac phuong phdp bé sung téng hop
dé chim séc st khoé clia ho, trong d6 cd nhiéu
phuong phap cé ngudn géc tir cdy thudc[1].

Hoat tinh sinh hoc clia cay thudc da dugc mot
s8 nhém cac nha nghién ctu tir khdp noi trén
thé& gidi tim hidu. Cac nghién ctu nay dua trén
cdng dung théng thudnghodc céc két qua nghién
ctu khoa hoc vé kha nangst dung cdc thdo moc
trong nganh dugc pham. Khoang 50% loai thudc
phé duyét trong giai doan 1981-2006dugc san
xuat truc ti€p hodc gidn tiép tir cac san pham tu
nhién[1].

Thi trwong thdo dugc Thé gidi duoc khai quét
& biéu d6 Hinh 1, trong d6 téng gia tri dat khoang
63,05 ti d6 la My vao ndm 2014 va wéc dat khoang
100 tj d6 la My d&n nam 2024. Béng gbp chinh trong
cac san pham tir thdo duwoc la cac hoat chat trich ly,
chi€m 27,1 ti d6 la vao ndm 2016 va du kién s& tang
dén 44,6 ti d6 la d&n n3m 2024. Nhitng san pham
khac ciing chiém ti trong I&n bao gdm thudc va vién
nang, hodc cac bot thao duoc [2].

L
<
~

=1

I~

o

2014 [ 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

»Vién va vién nang

m Bot

W Trich ly mDang khac

Hinh 1. Théng ké vé thi truong thdo dwoc Thé gidi tir ndm 2014 dén 2024

Thi trwong thao duoc 13 thi tredng tiém nang va
ngay cang phat trién, cung cdp ngudn nguyén liéu
cho rat nhiéu nganh va linh vuc khac nhau. Va dv
ki€n d6ng gép clia cac san phdm co thé 1&n dén 500
ti d6 la vao nam 2050 [3].

Thao mdc duoc tréng, khai thac va &rng dung
& nhiéu noi khac nhau trén thé gi¢i nhuw Trung
Qudc, Ai Cap, Chau Phi, Chau MY, An D9,... Phan
khuc thi trwong 1én nhat vé thdo moc va huong
lidu gdm c6 Bic My (M§), Chau Au (Pic), Chau A
(Trung Qudc, An Do) véi cdc nén y hoc c8 truyén
noi ti€ng tir ldu doi. Ngoai ra Trung va Nam MY,
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Trung Déng va Chau Phi cling |a nhitng thi truong
I&n va day tiém nang.

Hién trén thé gidi, nhitng hoat chat tir dwoc liéu
d3 va dang dem lai doanh thu hang chuc ty USD
mdi ndm nhu taxon chita ung thu tir théng do; acid
shikimic chita cim tir hoéi; vinblastin va vincristin
chita ung thu tlr dira can...

Cu thé nhiéu hoat chat quy trich ly tir cac cay
khac nhau duoc ¢ng dung dé didu tri hodc hé tro
digu tri nhiéu bénh khac nhau. Hoa gidy, ho dau,
héng xuan, ho thudc phién, anh tdc, glrng gid, v.v...
chira nhiéu hoat chéat gitip giam dau (Hinh 2) [4].



Hoa gidy
Bougainvillea

Ho dau
Dalbergia lanceolaria

Ho thudc phién
Chelidonium majus

Ho anh tuc

Glaucium grandiflorum

-

HBng xuan
Toona ciliate

Hinh 2. Thao dwoc (rng dung trong gidm dau

Céc hoat chat chéng viém cé thé duoc trich ly tir
cl nghé, co thi ho clic, cam thao, van huong, ngai
ctru hodc kim ngan, nhan déng [4].

Cac thdo mdc nhu chi quang I6ng, cdy chua ngut,
bach hoa xa, duvong quy, dién ho sach, hodc dam
duwong hodc, vv... chita nhiéu hoat chét t6t ho tro
diéu tri ung thw [4].

Trong thuc té, cac thao dugc chira nhitng hoat
chat cé hoat tinh manh, khd n&ng chéng oxy hoa
cao déu cé nhiéu ¢ng dung khac nhau. Chdng han
cli nghé, trai gac,... c6 thé hd tro didu tri ung thu
hodc chdng |30 hoa. Téi, ky tl, nhan sdm, hanh dao,
cdy da hay cac loai sdm An D8 13 nhitng thao duoc
thudng dwoc st dung trong chdng |30 hoa [4]. Day
cting 1a nhitng thao dugc tim thdy trong rat nhiéu
bai thudc, va ca trong m§ pham.

Trinh nit Chau Au, Sam Siberi, Bach tat 18, cay
ba bénh, mam xdi, tdm ma, v.v... dwoc sir dung rat
nhiéu noi trén Thé gidi dé hd tro ting kha nang sinh
san [4]. Mbi trudng nhiéu ddc hai hodc thic dn
nhiém ban, ap luc cdng viéc 1am anh hwéng khong
nhé va Iam gidm kha ning sinh san cda con nguoi.
Chinh vi viy ngay cang cé nhiéu thao dwoc quy dugc
khai thac va (rng dung dé tao ra céc thuc pham chirc
nang khac nhau, ho trg cdi thién kha nang sinh Iy,
chat luvgng tinh trung va kha ndng thu thai.

Pic diém cia Thao dwoc va &ng dung thao
dworc tai Viét Nam [5].

B N3m 2016, Viét Nam da ghi nhan dugc trén
5.000 loai thuc vat duoc st dung lam thuéc (Cuc
Quan ly Y dwoc C8 truyén — BYT).

B Gan 200 loai cé tiém nang khai thac va phat

trién tréng dé dap &ng nhu cau st dung trong
nuwédc va huwéng téi xuat khiu (nhw qué, hoi, hoe,
nghé, actiso, sa nhan, kim tién thdo, dinh lang,
thdo qua...

m Nhitng duoc liéu quy: sam Ngoc Linh, tam
that, cl mai, ba kich, chau thy, ngan dang, diép ha
chau, rdy gai,...

® Nhu cau st dung dugc liéu rat 1&n; trong dé,
kh&i bénh vién y hoc cé truyén céng lap sl dung
khoang 300 loai dugc liéu khac nhau & mirc khoang
3.000 t&n méi ndm.

= Tinh dén thdng 12/2016, c6 226 co' s& san xuat
khoang 300 loai thudc duoc liéu, 1440 co s& san xuat
thuc pham chirc ndng str dung 20000 t&h mai nam.

® Vung nguyén liéu: ving Dong bang séng
Hong (Ha N&i), vung trung du phia Bic (Tam Do),
viing nui cao phia Bac (Lao Cai), vung Bic Trung Bd
(Thanh Hoa), ving Tay Nguyén (Pa Lat), vung Duyén
hai Nam Trung B0 (Phu Yén) va ving Béng Nam Bo
(Thanh ph& H8 Chi Minh).

PAat nudce Vidt Nam trai dai 1648 km dudng chim
bay c6 khi hdu nhiét déi dac truwng. Tuy nhién, véi
nhiéu loai dja hinh khdc nhau nhw nui cao, déng
bang, cao nguyén va dam phd ven bién, Viét Nam
cé tai nguyén sinh vat phong phu va da dang hé
sinh thai. Day I3 diéu kién thuén loi cho nén y hoc
6 truyén phat trién cho dén ngay nay, cling vdi cac
nén y hoc ¢6 truyén khéc trén Thé gidi. Chd trwong
clia Chinh phl theo Quyét dinh s6 43/2007/QD-TTg
la dwoc liéu va thudc y hoc ¢6 truyén chiém 30 % vao
ndm 2015 trong céc loai thudc diéu tri, va du kién s&
dat 40 % vao nam 2020.
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Bang 1. Thao duoc dugc wu tién phat trién tai Viét Nam

Actisé Pang sGm Gic ich mau RGu méo

Ba kich Pau van frang Giao co lam Kim tién thao $a, Tram, Qué

Bac ha Pia lién Girng, Nghé Ma dé Sa nhén

Bach chi Diép ha chau Ha tha 6 Moc hwong Sam Ngoc linh

Bach truat Pinh lang Hoa hoé Xuyén tam lién Sinh dia

Binh voi D6 trong Hodi son Nguwu tat Tam that

Bup giam Doc hoat Hodn ngoc Nhav, Y d7 Thanh hao hoa vang
Cat canh Dira can Hodng ba 0 dau Trach ta

Cic hoa vang Dwong cam cic Hwong nhu tréng Tuc doan Xuyén khung

Pai hoi Pwong quy Huyén sam Rau dang bién Trinh nir hoang cung

Trong nhiéu thdo duoc quy tai Viet Nam c6 thé
phat trién thanh viing nguyén liéu I16n va tao ra nhigu
san pham khac nhau, B6 Y t€ da chon ra 54 loai s&
duwoc wu tién phat trién trong giai doan tdi (theo
Quyét dinh 206/QD-BYT ngay 22.01.2015 chtaBoY
Té). Cac thao dugc quen thudc nhu Diép ha chau,
Kim tién thao, D6 trong, Dira can, Binh vdi, Thanh
hao hoa vang, trinh nit hoang cung, v.v... duoc dua
vao nhiéu loai thuc phdm chirc ndng cho thij truong
trong nwéc va xuat khau (Bang 1).

Chuong trinh trong diém Quéc gia v& hoa duoc
dén n3m 2020 khai quét théng tin téng quat vé cac

thdo duoc, cac hoat chat duoc trich ly va nhitng tng
dung tiém ning cho san xuat va thuong mai hod (Bang
2). Theo d6, ngoai phat trién céc thdo dugc quen
thudc dé phong chéng sét rét nhuw Thanh hao hoa vang
(hoat chat Artemisinin), cic hoat chat mdi duoc chu
trong nghién ctru dé hd tro trong diéu tri ung thu nhw
viblastin, vincristin, catharanthin trong cdy dira can,
mangifein tlr ciy dé bau, sterol clia cdy dau tuong, cac
carotenoids clia gac/clc van tho,... Hoat chét glycoside
trong mudp dang duoc khai thac dé hd tro chéng tiéu
duong, hodc L-rotudin/L-rotudin sulfat cta ct binh voi
gilip cai thién gidc ngli/chéng bénh glit.

Bang 2. Thdo dugc wu tién phéat trién tai Viét Nam dén ndm 2020

Thanh hao hoa vang Artemisinin

Dra can vinblastin,

Catharanthus roseus L.

D6 bau Mangifein

bau twong Sterol
GAc, cuc van tho
Muwép dang Glycosid

Cu binh voi

Carotenoids

L-rotundin, L-

Phong, chéng, chiva tri s6t rét

Hb tro, didu tri ung thw

vincristin, vindolin
catharanthin

Hb tro, diéu tri ung thw
Diéu fri bénh nai tiét
Chéng lao hod, ung thu
Tidu dwong

Mat ngt, gut

rofundin sulfat

Céc thao duoc quy cé thé dugc khai thac phan
than, 14, vo cay, hoa, qua, hat va ca ré dé trich ly hoat
chat can thiét trong mdi bd phan. Théng thudng
trong déng y, thao dugc trdi qua cac giai doan bao
ché& don gidn nhu sao, bao, tdm ché& dé thu duoc
cac hop chat trich ly, hodc cao, bét d€ dua vao san
pham thudc udng, vién nang, xir6, tra, dau, tinh
chat chiét hay thao dugc khé. Mac du qua trinh bao

| 12 JOURNAL OF MEDICINE AND PHARMACY

ch& duwoc cai tién dé loai bo cac tap chat khéng can
thiét, cé hai trong duoc liéu, hodc dé dieu hoa lai
céc tinh ndng cla vi thudc, nhuwng hiéu qua thu duoc
van thap hodc cham, hodc cling ¢ thé cé nhirng tac
dung nguoc ngoai mong mudn. Cdng nghé nano
duwoc ¢ng dung trong nhitng trudng hop nay dé
tang cwong hoat tinh clia sdn phadm hodc dé didu tri
hudng dich nao dé.



2.2. Cac hé nano rng dung cho thao dwoc

Cdng nghé nano duoc rng dung d& didu ché
cac hat coé kich thudc dudi 100 nm. Tuy nhién
trong thirc phdm chirc ndng va my phdm, mot sé

hé hat cé kich thudc d&n 500 nm hay 1000 nm
van gitr mot s6 dac tinh wu viét nhu hé cé kich
thudc nhé dudi 100 nm thi cling cé thé xem |3
hé nano.

Kich c& macro
Kich ¢& micro

Kich c& meso

Kich c& nano [nm]
1 10 100 200 1000 5000 10000
HE phin phéi dwa Nhém micelle va nano Keo protein Ciic hydrogel
“trén protein )
afe,
e
B

Nhil twong nano vi micro

He¢ phin phéi dua
trén lipid

Hé phin phﬂi dira trén  Phirc hop amylose, cyclodextrins

carbohydrate
& o
[ 5.
¥

Nhil tuong va nhi twong ¢ ciu tric  Gel djch hiru cr

#5300

Vinang tinh bt, hat alginate, Ming carbohydrate

Hinh 3. Céng nghé nano &ng dung trong thuc phdm chitc ndng va my pham [6]

Hinh 3 m6 td cau trdc clia mét sé hé nano
thudong dugce st dung trong thuc phdm chirc nang
va my phdm, trén cdc nén protein, chat béo hoic
cacbohydrat. H& nano kich thudc nhé cé thé duorc
bao ché& & dang cic micelle hodc nhii twong nano,
hodc dugc bao bédi cic cyclodextrin. Dai véi kich
thudc trén 100 nm, cic hoat chat cé thé duwoc bao
ché trong céc ciu tric keo protein, nhii twong hoic
nhii twong cé ciu tric, hodc dugc bao bédi céc tinh
bot, alginate dé tao cac hat/ vi nang.

Liposome: La nhitng cdu tric hinh cau véi I6p
mang phospholipid khéng thdm nuéc bén ngoai va
phan nhan chira dung dich 16ng bén trong, liposome
van chuyén hitu hiéu va cé thé di xuyén qua mang
té€ b3o. Ba loai liposome phé bién & dang nano 13
transferosome, niosome va ethosome.

Nanoemulsion: nhii twong nano gdm mét pha dau
phan tan trong pha nuéc,va cac hat dau nho duoc bao
quanh bdi mét |&p méng cac phan tl& chat hoat dong
bé mat. Nanoemulsion cé thé hoat déng nhu cac chat
mang hay hé& phan phéi cho céc hoat chat than dau
trong thudc, thuc phdm chirc nang, gia vi, chat chéng
oxy hoa va cac tac nhan chéng vi khuan [7].

Nanocapsule: Nang nano la nhitng hat cuc nhd
duoc 1am bang polymer cé chita chat 1dng va chat
dau & bén trong. Ky thuat nay duwoc ¢ng dung dé
lam ting d6 bén clia cac hoat chat trong thuc pham
hodc tudi tho clla m§ phdm nhu kem chdng ning
hoéa hoc.

Cac hé nano d3 gilp cdc chat cé céc tinh chat
khac nhau dugc str dung trong cing mét céng thirc
va thdm chi cé thé thay d6i tinh chat va hoat déng

cla chat trong méi truding sinh hoc. Ngoai viéc cai
thién tinh hoa tan va tinh 6n dinh cba cac thanh phan
hoat tinh, ciu tric nano cé thé m& rong kha ning
hoat ddng cla cdng thirc, va két hop thanh céng céc
hoat chit & cac mic do wa nwdc hodcwa dau khac
nhau. Céng nghé nay cling cé thé dwoc st dung dé
phan bd mot chat d&n muc tiéu & cdc md hodc cac
co quan cu thé. Nhitng phat minh tir cdng nghé nay
da tao cudc cach mang cho nganh cong nghiép duoc
pham, thuc pham ch&rc nang va my pham.

2.3. Uu diém ctia nano thao duoc

Cong nghé nano duwgc ng dung réng rai cho
thao dugc vi kha ndng tang cudng hoat déng cla
chiét xuat thao duwocnham gidm liéu can thiét hay
cac phan &ng phu, cai thién hoat déngcling nhu d6
hoa tan cla thudc, giam thiéu qua trinh thodi hoa,
giam déc tinh va che gidu mui vi khé chiu néu cé,
dong thoi kim soat sw hap thu chd déng va phan
ng sinh hoc. Cac hé nano cé thé cung cdp thanh
phan hoat tinh & ndng d6 dap (rng trong sudt thoi
gian diéu tri, hwéng né dén vi tri mong mudn ma
céc bién phdp diéu tri thong thudng khong thé dap
rng duworc[1].

Bén canh d6, cac thanh phan hoat tinh sinh hoc
clia chat chiét xuat, chdng han nhu flavonoid, tannin
va terpenoid déu cé kha nidng hoa tan trong nudc
cao, nhung cé kha ning hap thu thap bdi vi ching
khéng thé vuot qua mang lipid, hodc cé kich c&
phén t&r cao va do d6 hap thu kém, gidm sinh kha
dung va hiéu qua.

O mot khia canh khac, nhigu hoat chat lai than
dau va dé tan trong nwdc rat it, do d6 khé duwa vao
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Céng nghé nano cé thé gilp cai thién nhing
didu nay vi nd cé kha nang lam tédng d6 phan rd va
dd két dinh vdi cic bé mit hodc véi cdc mang té
bao. Hoat tinh sinh hoc dwoc téng cuong khi dién
tich b&é mat ting lén nhiéu [an, van téc khuyéch
tan va do tan duoc cai thién dang ké. Bén canh
dé, trong my pham, dd hap thu céc hoat chat cling
tang |&n dan dé&n d6 chénh l&ch (gradient) néng d6
gitta cdc kem du@ng nano va da ciing tang [én, lam
tdng do khuéch tan va thdm vao da. DGi véi dang
tiém, cdc cong thirc hén dich nano trong nuéc cé
thé thay thé cac dung méi hodc chat hoat déng bé
mat dung dé& hoa tan céc hoat chat nhung cé tac
dung phu khéng tét.

Nano lycopene lam tang pham vi (rng dung tinh
chat lycopene trong gic nhu téng hop cac vién nang
thuc phdm chitc nidng chéng nang, chéng 130 ho3,
hd tro diéu tri ung thu, hodc cic dung dich, serum
dudng da hodc ¢ng dung trong cac loai nudc udng
b6 sung khoang chét, sita, w.v,...

Nano curcumin cai thién dé tan va hoat tinh
sinh hoc, gitip curcumin hap thu dé dang hon 40 [an
so v&i curcumin théng thudng. Curcumin nano dé
udng, khoéng bi dinh mau, han ché vi dang va mui
hdng cla curcumin. Céc tdc dung chinh cda nano
curcumin gém chéng ung thu, khang khuén, han ché
tiéu dwong, bao vé than kinh va tim mach.

6. KET LUAN VA KIEN NGHI

Thao duoc chira rat nhigéu hoat chat quy hiém
va cling v&i su phét trién cla nganh hod thuc vat,
hod hitu co, cic hoat chat duoc tinh ché va téch ra
d& dang hon. Tuy nhién, nhitng cht nay, hodc than
nudc, hodc than dau, s& khé phan tan dé hap thu
trong co thé, hodc khé vuot qua mang lipid cua té
bao, khé phdi hop véi nhau trong cac cong thirc san
pham khac nhau. Céng nghé nano dua cic hat vé
kich thudc nhoé va duoc bao boc bdi cdc chat hoat
d6ng bé mat da cai thién dugc céc han ché trén va
gilip hoat chat dwoc hap thu dé dang.

Lycopene va curcumin cling 1a hai hop chat
cé hoat tinh chéng oxy hoa manh, nhung lai than
d3u va khé tan trong nuéc. Hién nay, cac hoat chat
nay d3 dwoc trich ly thanh céng tir mang hat gic,
¢l nghé va dua vao cac thywc phdm chic ndng, my
pham tai Viét Nam.

Bai bdo d3 trinh bay céc k&t qua nghién clru tng
dung nano thao dugc trong dugc phdm, thuc pham
chtrc ndng va my pham trén thé gidi va tai Viét Nam.

Véi titm néng ngudn duoc liéu phong phu va sy
phat trién tir rat 1au doi cha cac nganh thuc vat, duoc
licu, y hoc ¢6 tryén, cung két hop véi su tién bd cla
cac nganh hoa trich ly, vat liéu mdi, cong nghé nano
hta hen s& mang lai nhiéu sdn phdm nano thao
duoc mdi va ngay cang wu viét trong dugc pham,
thue pham chirc ndng va my pham.
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