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1. Théng tin chung

Tén dé tai: Nghién ctiu anh huong cua hiéu tng plasmon bé mat caa cac hat nano
vang lén su phét xa ctia chét phat huynh quang trong truyén ning luong FRET dinh huéng
cho cac (g dung cam bién sinh hoc

M4 s6: B2019-TNA-07

Chu nhiém dé tai: TS. Pham Mai An

T6 chuc chu tri: Trudng Pai hoc Su pham — PH Thai Nguyén

Thoi gian thyc hién theo thuyét minh: 03/2019 - 06/2022.

2. Muc tiéu

— Nghién cttu anh huéng cuia hiéu @ng plasmon bé mit cua c4c hat nano vang lén su
phét xa cua chat phat huynh quang trong cac thi nghiém truyén niang luong FRET dinh
hudng cho cac ing dung cam bién sinh hoc

— Nghién ciru tng dung cia hiéu ing plasmon déi vai mot sé cau tric nano carbon wng
dung dan thudc
3. Tinh méi va sang tao

Anh huong cua cac hat nano kim loai, dic biét 1a cac hat nano vang Ién qué trinh
phét quang cia phan tir chat mau trude tién dwoc nghién ciu voi vai trd lam acceptor
(chat nhan) trong cac thi nghiém truyén niang luong cong huong huynh quang (FRET) dé
ng dung 1am cam bién sinh hoc. Trong viing anh sang nhin thay cac hat nano vang cé
hiéu tng cong huong plasmon vai hé sé dap tit 16n, cudng d6 tdn Xa manh cling Voi
cuong do tin hiéu 6n dinh nén ching 1a cac nhan t dap tat hiéu qua cho cac thi nghiém
FRET. Ngoai sy dap tit huynh quang, twong tac gitra ca4c hat nano vang va chat phat
quang con cho su tang cuong huynh quang. Nhin chung, su ting cudng hay dap tit huynh
quang cua chat phat quang bai cac hat nano vang con dugc diéu khién bang khoang céach
gitra chat phéat quang va hat nano vang va do d6 két qua ting cudng hay dap tat huynh
quang phu thudc nhiéu vao cau hinh quang hoc.

Cong huong plasmon bé mat da ty thiét 1ap nhu mot cong cu cam bién quang hoc
hudng t6i cac (g dung trong khoa hoc doi sbng nhu gidm sat moi truong, chan doan 1am
sang, phat trién duoc pham va dam bao an toan thuc pham. Viéc nghién ctu hiéu tng
cong huang plasmon bé mit cia cac cau tric nano kim loai dién hinh 1a cac hat nano vang
trong thi nghiém truyén ning luong FRET cho céc tng dung cam bién sinh hoc 1am ting
d6 nhay cam bién.



Ngoai ra, ng dung cta hiéu tng plasmon bé mat con duoc nghién ciru d6i voi su
dan truyén thuéc.

4. Két qua nghién ciu

Nghién ctru tong quan tinh chat quang cua cac hat nano vang — hiéu wng cong huong
plasmon bé mit va anh huong caa hiéu tng plasmon bé mat cua cac hat nano vang 1én
tinh chét phat xa cua cac chat phat quang bao gdm hat nano silica va cac chim luong tir
dung trong linh vuc danh dau huynh quang.

Nghién ctu su truyén ning luong giita cac chat phéat quang va cac hat nano vang
trong cac diéu kién khéac nhau vé kich thuéc va ndng do hat; khao sat cac anh huong 1én
hiéu suét va khoang cach truyén ning lwong; diéu kién dé c6 sy ting cudng va dap tat
huynh quang ctia dung dich cac chat phat quang khi c6 mat cac hat nano vang dinh huéng
lam cam bién duya trén twong tac FRET gitra chdng.

5. Thay déi so véi thuyét minh ban dau

Do anh huéng caa dich covid, mét sb phép do thuc nghiém chwa thuc hién duoc.
Ngoai nghién ctu hiéu tng truyén nang lwong giira cac chat phat quang va cac hat nano
vang, dia trén ning lyc ciia nhém nghién cttu, nhdm thue hién thém cac noi dung vé ché
tao cham luong tir va cac cham luong tir boc silica cho céc thi nghiém truyén ning lwong
va nghién ctu tng dung cia hiéu tng plasmon bé mat trong dan truyén thudc, dong thoi
tiép can mot sé vat liéu da sat dién t.

6. San pham

6.1. San phdm khoa hoc

1. Pham Mai An, Luc Thi Tuyén, L& Tién Ha, Pham Minh Tan, Meephonevanh
Vaxayneng, Nguyén Thi Huong, Chu Vigt Ha Quang phd phét xa cua chat mau
cyanine anh huong bai tinh chat plasmonic cua cac hat keo nano vang, Tap chi
Khoa hoc va Cong ngh¢ BPHTN, 2020, 225 (14), p 23 — 32 (ACI)

2. Anh D Phan, Nguyen K Ngan, Do T Nga, Nam B Le, Chu Viet Ha, Tailoring Drug
Mobility by Photothermal Heating of Graphene Plasmons, Physica Status Solidi
(RRL)-Rapid Research Letters, 2022, 16 (4) 2100496, (ISI, Q1, IF = 2.81).

3. C.A. Tuan, V.H. Yen, K.C. Cuong, N.T.M. Thuy, P.M. An, N.T.B. Ngoc, D.T.
Hue, A. Xayyadeth, Y. Peng, N.N. Le, N.T.K. Van, L.T. Ha, N.T. Kien, C.V. Ha,
Optical properties and energy transfer mechanism of Eu3+, Ce3+ doped and co-
doped ZnS quantum dot, Journal of Luminescence, 2021, Elsevier publishing,
ScienceDirect, Vol 236, 118106, (ISI, Q2, IF = 3.599)

4. Chu Anh Tuan, Vu Thi Kim Lien, Nguyen Thi Hang Nga, Nguyen Ngoc Le,
Nguyen Thi Bich Ngoc, Ngo Van Hoang, Chu Viet Ha, “Effect of electric
neutralizer (aptes) on optical properties of silica nanoparticales containing
CdSe/CdS quantum dots”, Advances in Optics, Photonics, Spectroscopy &
Applications X1 2021, 153 -159.



5 L.T.Ha, C.T.AXuan, K.T.Tam, N.D.Co, B.M.Quy, N.V.Dang, P.T.Phong,
P.D.Thang, N.D.Long, P.M.An, N.D.Vinh, P.T.Tho, Interplay of multiple
structural phase and magnetic response of Bil-xPrxFeO3 ceramics, Ceramics
International, Available online 20 July 2022

6.2. San pham dao tao

1. D6 Chi Nghia, M6 hinh 1y thuyét va md phong tinh chat plasmonic ciia mot s cau
tric nano &ng dung trong quang nhiét va cam bién sinh hoc, luan &n tién si nim
2020.

2. Luc Thi Tuyén, Anh huong cua hiéu tng plasmon bé mit cua cac hat nano vang

kich thuéc 20 nm 1én sy phat xa cua dung dich chat mau Rhodamine, luan vin Thac
si, nam 2020.

3. Meephonevanh Vaxayneng, Nghién citu tinh chat phat xa cia chat phat quang trén
mang nano bac dé xac dinh cac plasmonic hoat dong, luan van Thac si, naim 2020.
4. Nguyén Ngoc Thach, Nghién ctru anh huong cia nhiét d6 va bé mit plasmonic 1én
d6 linh dong cua thudc va cac md sinh hoc bang phuong phap mé hinh héa, luan
van Thac si, nam 2021.
6.3. San pham ung dung
- Thi nghiém khao sét truyén ning lugng véi dung dich phat quang va céc hat
nano vang
- 05 mau chat dung dich chit mau va hat nano vang c6 hiéu tng FRET véi cac
théng sé cu thé (budc séng phat xa, kich thuéc hat, diéu kién cong huong, hiéu suat
truyén)
- M6 hinh ly thuyét giai thich hién twong twong tac truyén niang lugng trong mau
nghién cuu.
7. Phwong thic chuyén giao, dia chi &ng dung, tac déng va lgi ich mang lai caa
két qua nghién ciru.
Két qua cua dé tai duoc sir dung trong ddo tao cir nhdn va sau dai hoc tai khoa Vat
Ly truong Pai hoc Su pham - Pai hoc Thai Nguyén va dinh hudng cho cac nghién cuu
ung dung quang - y sinh
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2. Objectives

- Studying the effect of surface plasmon effect of gold nanoparticles on
fluorescence emission in directed FRET energy transfer experiments for biosensor
applications

- Research on the application of the plasmon effect to some carbon
nanostructures for drug delivery applications.

3. Creativeness and innovativeness

The influence of metal nanoparticles, especially gold nanoparticles, on the
luminescence of pigment molecules was first studied as an acceptor in fluorescent
resonance energy transfer (FRET) experiments for biosensor applications. In the
visible light region, gold nanoparticles have a plasmon resonance effect with a
significant quenching coefficient, vigorous scattering intensity, and stable signal
intensity, so they are effective quenching factors for experiments. FRET. In addition to
the fluorescence quenching, the interaction between the gold nanoparticles and the
luminescence enhanced fluorescence. In general, the fluorescence enhancement or
quenching of the fluorescence by gold nanoparticles is also controlled by the distance
between the luminescence and the gold nanoparticles. Thus, the fluorescence
enhancement or quenching results are highly dependent on the optical configuration.
Surface plasmon resonance has established itself as an optical sensing tool for life
science applications such as environmental monitoring, clinical diagnostics,
pharmaceutical development, and food safety. Studying the surface plasmon resonance
effect of metal nanostructures, typically gold nanoparticles in the FRET energy
transfer experiment for biosensor applications, increases the sensing sensitivity. In
addition, the application of the surface plasmon effect has been investigated for drug
delivery.

4. Research results

Overview of optical properties of gold nanoparticles — surface plasmon
resonance effect and the effect of surface plasmon effect of gold nanoparticles on the
emission properties of luminescent substances, including silica nanoparticles and
quantum dots, are used in the field of fluorescent markers.

Studying the energy transfer between Iluminescent substances and gold
nanoparticles under different conditions of particle size and concentration;



investigating the effects on efficiency and power transmission distance; conditions for
fluorescence enhancement and quenching of solutions of luminescent substances in the
presence of oriented gold nanoparticles as sensors based on the FRET interaction
between them.

Note: Due to the impact of the covid epidemic, some experimental measurements
could not be made. Based on the research team's capacity, the team further
implemented quantum dot generation experiments for energy transfer experiments and
studied the application of the surface plasmon effect in drug delivery.

5. Products
5.1. Science products

1. Pham Mai An, Luc Thi Tuyén, L& Tién Ha, Pham Minh Tan, Meephonevanh
Vaxayneng, Nguyén Thi Huong, Chu Viét Ha Quang pho phat xa ctia chat mau cyanine
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5.2. Training results

1. Do Chi Nghia, Theoretical model and simulation of plasmonic properties of some
nanostructures applied in photothermal and biosensors, PhD thesis 2020. 2.

2. Luc Thi Tuyen, Effect of surface plasmon effect of 20 nm gold nanoparticles on the
emission of Rhodamine pigment solution, Master thesis, 2020.

3. Meephonevanh Vaxayneng, Research on emission properties of luminescent substances
on silver nano-films to determine active plasmonics, Master thesis, 2020.

4. Nguyen Ngoc Thach, Study on the influence of temperature and plasmonic surface on
the mobility of drugs and biological tissues by modeling method, Master thesis, 2021.



5.3. Application procduc

- Experiment to investigate energy transfer with the luminescent solution and gold
nanoparticles

- 05 samples of pigment solution and gold nanoparticles with FRET effect with
specific parameters (emission wavelength, particle size, resonance condition, transmission
efficiency)

- Theoretical model to explain the phenomenon of energy transfer interaction in the
research sample.

6. Transfer alternatives, application institutions, impacts and benefits of research
results

- The research results of the project can be applied directly to the fluorescent
marking of biological objects such as antibodies, bacteria, etc., contributing to the
development of the direction of bio-nanotechnology in our country.

- The research results are also reference for undergraduate and graduate students in
the field of Solid State Physics and Optics - Spectroscopy, and Biological imaging.



