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Abstract:
With	 observation	 of	 small	 objects,	 a	 precisely	 manipulation	
is also highly desirable, especially for a three-dimensional ma-
nipulation	of	nanoparticles	or	biomolecules	with	a	size	of	less	
than	100	nm	[1].	Although	optical	tweezers	have	become	pow-
erful tools to manipulate microparticles and cells, they have 
limits when extended to the nanoscale because of the funda-
mental	diffraction	limit	of	 light.	The	emergence	of	near-field	
methods,	 such	 as	 plasmonic	 tweezers	 and	 photonic	 crystal	
resonators, have enabled surpassing of the diffraction limit. 
However,	these	methods	are	usually	used	for	two-dimensional	
manipulation and may lead to local heating effects that will 
damage	the	biological	specimens.	Therefore,	we	propose	a	near-
field	 technique	 that	 uses	 a	 photonic	nanojet	 to	 perform	 the	
three-dimensional	optical	manipulation	of	sub-100-nm	objects.	
With	the	photonic	nanojet	generated	by	a	dielectric	microlens	
bound to an optical fiber probe, three-dimensional manipu-
lations were achieved for fluorescent nanoparticles as well as 
for	plasmid	DNA	molecules	[2].	Backscattering	and	fluorescent	
signals from the trapped targets were detected in real time with 
a	strong	enhancement.	The	demonstrated	approach	provides	a	
potentially powerful tool for nanostructure assembly, biosens-
ing and single-biomolecule studies.

Biography:
Yuchao	Li	 is	an	Associate	Professor	at	 the	Institute	of	Nano-
photonics, Jinan University, and a director for laboratory of 
nanophotonic	manipulation.	His	research	interests	lie	at	nano-
photonics	and	biophotonics.	Dr.	Li	has	published	over	20	ac-
ademic	papers	 in	SCI-indexed	 journals	 such	as	Nature	Com-
mun.,	ACS	Nano,	Light:	Sci.	Appl.,	Adv.	Funct.	Mater.,	and	
has	applied	for	10	national	invention	patents.	Dr.	Li	has	served	
as	a	session	chair,	organizing	committee	member	and	invited	
reporter at important academic conferences for several times, 

and he is currently an editorial board member of Journal of 
Biomaterials.	Dr.	Li	was	awarded	with	the	2019	IAAM	Scientif-
ic	Medal	and	2018	Guangdong	Provincial	First	Prize	of	Science	
and	Technology	(5/6).	He	is	also	serving	as	referee	for	physics	
and	optics	journals:	Light:	Science	&	Applications,	Optics	Let-
ters, Optics Express, Applied Optics et al.

Recent Publications:
1.	 Y.	Li,	H.	Xin,	X.	Liu,	Y.	Zhang,	H.	Lei,	B.	Li.	ACS	Nano	10,	

5800–5808	(2016).

2.	 Y.	Li,	H.	Xin,	H.	Lei,	L.	Liu,	Y.	Li,	Y.	Zhang,	B.	Li.	Light	Sci.	
Appl.	5,	e16176	(2016).	

3.	 Yuchao	Li,	Xiaoshuai	Liu,	Xianguang	Yang,	Hongxiang	Lei,	
Yao	Zhang*,	Baojun	Li*,	Enhancing	upconversion	fluores-
cence	 with	 a	 natural	 bio-microlens,	 ACS	Nano	 2017,	 11,	
10672-10680.	(IF=13.903)	（

4.	 Yuchao	Li,	Hongbao	Xin,	Xiaoshuai	Liu,	Yao	Zhang,	Hongx-
iang	Lei*,	Baojun	Li*,	Trapping	and	detection	of	nanopar-
ticles	and	cells	using	a	parallel	photonic	nanojet	array,	ACS	
Nano	2016,	10,	5800-5808.	(IF=13.903)	

5.	 Xiaoshuai	 Liu,	 You	 Wu,	 Xiaohao	 Xu,	 Yuchao	 Li*,	 Yao	
Zhang*	&	Baojun	Li,	Bidirectional	transport	of	nanoparti-
cles and cells with a bio-conveyor belt. Small 2019, 1905209. 
(IF=	10.856)

https://www.meetingsint.com/conferences/microfluidics/2020

