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Vao khoang 20 ndm qua, mdt loai sdn phdm mdi dudc ra ddi, thanh qua cua
nhirng cudc nghién cltu khoa hoc khai diém tir thap nién dau tién cla thé& ky
20. P4 1a san phdm “nano” (nanomaterial) gy nhiéu chu y trong gidi nghién
clru khoa hoc va cadc nha san xuét trén thé& gidi. Day Ia mot loai sdn phdm cuc
nho (theo cach hiéu théng thudng, nano la mét don vi nhd hon 1/10 cia 1 mm
theo dinh nghia ctia Kevin Robbie (2007)). Nhung trén thuc té, nhiéu dang nano
cling dudc goi cho nhirng thanh phdm cé kich thudc nhé hon 1 um ma thdi. San
phdm nano la tat ca nhitng két qua thau dat dudc trong céng nghé nano, nham
nhiém vu thdr nghiém moi san phdm cé ddc tinh khac nhau khi bi thu nho lai
dudi dang nano.

Hién tai, cé trén 1.000 san phdm nano trén thi trudng thé gidi can c theo
Woodrow Wilson International Center. TU quan do chéng vi khudn chla san
phdm nano bac (silver) cho dén céac loai sdn, 18p son boc ngoai (coating), cac
loai ki€ng “ngan hoa chat” (chemical free) chira oxid titan, va cac mach quang
dién (photo voltaic) tao ra dién nang chlra nhitng “lugng tr siéu hat” (quantum
dots).

Va cac san phdm nay trong thdi gian qua da bat dau “di” vao méi trudng séng
cla con ngudi, vao long dat, qua ngudn nudc sinh hoat, qua cac nha may xu' ly
va thanh loc phé thai. TUr d8, san phdm trén theo chu trinh thuc phdm (food
chain) x&m nhép vao co thé con ngudi qua ngudn thuc phdm chan nudi hay rau
CO V.V...
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Tir d8y, san phdm nano ndy tré thanh mdt mét trdi cua thanh qué thu hoach
dugc tu céng nghé trén, thanh mét hé qua tiéu cuc dung vé phuong dién mdoi
truong trong Ianh vuc an toan suc khdée cho con ngudi.

Hoa Ky da sdm y thitc dudc van dé trén cho nén hang nam déu danh ngan
khoan cho viéc nghién cltu an toan san phdm va tang déu theo thdi gian, $34,8
triéu My kim cho nam 2005 va $117 triéu cho 2011. Nam 2008, hai trung tdm
nghién clru vé nhirng van nan cé thé xay ra do san phadm nano thudc lién bang
dat tai Dai hoc Duke va UCLA nhdm muc tiéu nghién cuu vé cac nguy co cé
thé xay ra hé sinh thai nhu thé nao dé tir dé hoach dinh ké hoach san
xudt va ludt dinh vé an toan san phdm cing nguy cd anh hudng Ién con
ngudai.

Phan loai san pham nano

Fullerenes: (Chua c6 danh tur tiéng Viét tucng dudng) Thdi ching ta hoc bac
trung hoc, cho dén khi trinh ludn an tién si, cd nhan ngudi viét cling chi biét
nguyén tl& Carbon cd 4 “ndi” ndi lién vdi cac nguyén tir khac bang ndi covalent
nhu phan td methane CHa. Vi tri cia Carbon la trong tdm cia moét tlr dién hinh
thap, va cac Hydrogen nam trén 4 dinh cua hinh thap trén. Va néu phéan tr nao
c6 k&t dinh nhi&u carbon thi chudi Carbon van I1a nhitng dudng théng.

Khai niém trén da khong con ddng vi tri “déc ton” nira khi con ngudi cé kha
nang bién dang nhitng chudi Carbon phurc tap thanh ra hinh dng, hinh tru, hay
hinh tron. Tu d6 danh tu Carbon nanotubes ra ddi (sau dé la Silicon
nanotubes). T4t cgd hinh thé “bién dang” trén la sdn phdm cua con ngudi, va
khéng hién hi{u trong tu nhién. Cac nhdém trén dudc gop chung thanh ho
(family) Fullerenes nhdg hai tinh chat dac biét. b6 la tinh bén co hoc (mechanical
strength), tinh dién trd (resistance), va tinh ban d&n (semiconductivity) ma cac
ap dung trén thuc té trong vong 10 nam qua da lam thang hoa thém huadng vi
dgi s6ng cua nhan loai.

Céac hgp chat Fullirenes ndy da dudc ép dung trong y khoa nhdam két ndi cac
khang sinh v&i nhitng vi khudn @t biét nhdm chifa tri mét s binh ung thu. Ap
dung trong cd hoc lugng tlr, ho Fullerens cé thé phéi hgp cac phuong phap
quang dién tir dé€ tao ra nhiéu phd IR (infrared spectra), phd Raman, hay phd
UV (ultraviolet) dung trong nghién ctru. Nam 1990, cac nha nghién clu cua IBM
da thanh céng trong viéc ché tao Carbon 60, nghia la cdu trdc hinh cau cua
chu6i gdm 60 nguyén t&r Carbon dé tir d6 cd thé tao ra sdi (fiber) carbon nano
c6 dudng kinh <100 nm (1 nm = 10° m) Ung dung trong nhiéu cong nghé y
khoa va k¥ nghé hién tai. Mlc san xuat carbon nano trén toan cau da dat dudc
1 triéu can Anh vao nam 1999.

Viéc ap dung carbon nano vao ky nghé tang rat nhanh, nhu viéc san xuat dung
cu nhd nhu céc loai pin “siéu nhd”, trong ky nghé dién t, ché tao cac film
(coating), hoa chat hap thu, ap dung vao y té, cho dén cac dung cu to I6n nhu
vO boc xe thiét gidp, may bay. Va cong nghé nay cling dudc ap dung trong kY
nghé chién tranh nhu may bay tang hinh va mét s8 may méc dung dé do tham...

Phan td nano (nanoparticles): con dudc goi la nano "pha Ié” (nanocrystals) dé
ché& tao nhiéu loai kim loai dac biét (‘ng dung vao nhiéu nhu cau khac nhau



trong cdng nghé ban dan, hodc mot s6 oxid trong k§ nghé co khi, dién, dién tu,
guang hoc, hda hoc, va mot s6 i'ng dung khac. Phan tr nano hién tai dugc dung
nhiéu nhut trong cong nghé “lugng tlr siéu hat” va hoéa chat “kich hoat”
(chemical catalyst).

Ngoai ra, con mét s6 Gels va Ceramics ap dung trong cong nghé trang men
cling c6 thé dugc xem nhu la san phdm nano vi dién tich tiép xUc cla cac phén
tlr nay tang cao trong moi trudng dung dich va gel. Do dd, tinh hap thu
(absorption) tang lam cho mau sac trong cac d6 gém dudgc bén 1du hon va gilt
nguyén dugc mau nguyén thuy khong phai theo thdi gian.

Hanh trinh cda san pham nano

Nha mdi trudng hoc Patricia Holden thudc Pai hoc UC Santa Barbara phat biéu
rang"’Nghlen cuu vé nguy co anh hudng Ién hé sinh thai cua cac san
pham nano van con 1a méi mé nhung rat quan trong cho tuong lai”. Hién
tai, cac nha khoa hoc da tim thay vét tich cua hdéa chat Cadmium trong cac
mach lugng t& siéu hat ndm trong té bao chat cia vi khudn Pseudomonas
aeruginosa; va vi khudn ndy lai xudt hién trong mot loai protozoa tén Ia
Tetrahymena thermophilla ¢c6 khd nang chuyén ddi gene cla con ngudi...
(2010).

Cling theo Holden, trong day chuyén thuc phdm ldng néng dd cla cac protozoa
c6 chira vi khuédn bi nhiém cadmium trén tdng g&p 5 lan so vdi trudc kia. Va
trong tudng lai, viéc nhiém ddc cadmium qua dudng day thuc phdm sé& ting
dan va c6 kha ndng trd thanh mot nguy co thudng truc nhu viéc nhiém doc thay
ngan va DDT trong mdi truéng nudc hién nay.

An toan san pham nano

Nhu @& so lugc trinh bay, san phdm nano va két qua cua cdng nghé nano bat
dau dudc chu y vé khia canh anh hudng Ién suc khoe cua con ngudi cling nhu
cung cach chita tri va phong bi cho tugng lai.

M6t phat minh khoa hoc mdi, dem vao nhirng i'ng dung phuc vu cho dgi séng
con ngudi, chdc chén sé& dé lai cadc hdu qua ma con ngudi can phai chuén bj tu
tudng dé nghién clu, sang ché& ra nhiéu loai thuéc mdi trong viéc tri liéu cac
chirng ung thu xudt hién qua su' xd&m nhap nhitng sdn phdm nano vao cg thé.

San phdm nano nhdm muc dich tdng dién tich tac déng cua héa chét trong (ng
dung tri liéu qua viéc tdng ty Ié dién tich tiép xtc so vdi thé tich cua mébi trudng
duoc ép dung. Do db, sac xuét cac hda chat nano hap thu vao cd thé qua viéc
chira tri, hay qua day chuy@n thuc phdm rét cao. TU dd trd thanh nguy cd khéac
cho sirc khoe con ngudi.

MOi trudng lam viéc cua cong nhan trong cac co xudng san xuat san phé’m nano
bi tdc ddng rat cao vi cdng nhan co thé bi anh hu’dng qua derng khi quan, qua
da, va ngay ca qua thuc phadm do mdi trudng bi 6 nhiém. Vi vdy van dé an toan
can dudc dat ra va la moét méi quan tdm I6n cho cac qudbc gia san xuét cac thanh
ph&m trén.



Vién nghién clru Karolinska ¢ Thuy Dién, vao ndm 2008, dd khdm pha ra ung
thu cdc md phdi do sdn phdm nano chua oxid k&m (Zinc), cling nhu da tim thay
oxid sat va oxit titan trong DNA clGa con ngudi.

Két luan

Mot phat minh du sao di nita, trudc hét nham muc dich théa man theo tinh
to mo, tri sang tao, va nhit la do tinh t¥ man cia con ngudi, va sau do
md&i nodi dén van dé phuc vu cho dgi s6ng trong muc dich hudng thugng hon. Vi
vay, cé rat nhiéu phat minh chang nhitng khdng khéng dem lai Igi ich cho con
ngudi ma con gay thiét hai cho nhiéu ngudi.

C6 nhitng phat minh nham muc dich quan su ban dau, nhung sau dé mang lai
tién dung trong viéc di chuyén nhu hé théng GPS ngay nay.

Tom lai, sdn phdm nano ciing ndm trong hai I&nh vuc via tich cuc va tiéu cuc
trén. Van dé la nén hudng nhirng cuéc nghién clu nano vao lanh vuc phuc vu
cho Igi ich cua con ngudi hon la dat trong tam vao nhirng nhu cau khdng trong
sang cho mot qudlc gia hay mot thé luc nao dé.

Mudn 1dm nhu vay, nha nghién cira vira phai c6 TAM va PUC trong viéc
nghién clu cdc san phdm nano nay.
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