
 
PHOTONICS FOR MEDICAL DIAGNOSTICS  
WORSHOP	

	
7-8 SEPTEMBER 
 

 
September, 7th 
Registration, coffee 
Chair: Dr Kate Sugden 
09:00-09:10 Prof David Webb Welcome talk 
09:10-09:55 Prof Paola Borri Coherent Raman Scattering microscopy: Technology developments and biological 

applications 
09:55-10:30 Dr Olga Bibikova Fiber optic spectroscopy for multimodal medical diagnostics 
Coffee break 
Chair: Prof David Webb 
11:00-11:30 Dr Daniil Nikitichev Photoacoustic imaging and 3D printed multimodality phantoms 
11:30-12:15 Dr Johanna Traegaardh Microscopy through a multimode fiber endoscope 
12:15-13:00 Prof Daniele Faccio Imaging through extended diffusive media: deep body imaging and multimode fibre 

imaging. 
Lunch (provided) 
Chair: Prof Asif Ahmed, Aston Medical School, Aston University 
14:00-14:45 Prof Sylvain Gigan Light control in complex media: towards optical imaging at unprecedented depth in 

biological tissues 
14:45-15:30 Prof Mark Farries Fast mid-infrared hyper-spectral imaging of tissue 
15:30-17:00 Poster session with refreshments 
17:20-onwards Workshop dinner 
 
September, 8th 
Coffee 
Chair: Dr Maria Chernysheva 
09:00-09:45 Prof David Webb (UK) Medical photonics in AiPT 
09:45-10:30 Prof F. Ömer Ilday Laser surgery in the ablation-cooled regime 
Coffee 
Chair: Prof Lin Zhang 
11:00-11:45 Prof Ahmad Harith  Minimally Invasive and Non-Invasive Optical Sensing for the Detection and 

Measurement of Biological and Chemical Constituents 
11:45-12:30 Dr Karina Litvinova Cancer detection in spectral images using deep learning 
12:30-13:15 Dr Ashim Dhakal  Low cost Raman spectroscopy using integrated photonics 
Lunch (provided) 
Chair: 
14:00-14:45 Prof Moh Yasin Fiber optic sensor for heart rate detection 
14:45-15:30 Dr Ljupco Hadzievski Multi-sensor system for non-invasive detection of cardiovascular pulsations of the 

human body 
15:00-15:20 Dr Daniel Hill Nanophotonic biosensors within Lab on Chip applications 
15:20-15:30 Closing remarks  

	
	 	



ABSTRACTS 
***	

“Coherent	Raman	Scattering	microscopy:	Technology	developments	
and	biological	applications” 
Paola	Borri	(Cardiff	University,	UK)	

Abstract:	 Optical	microscopy	 is	 an	 indispensable	 tool	 that	 is	 driving	
progress	in	cell	biology,	and	is	still	the	only	practical	means	of	obtaining	
spatial	and	temporal	resolution	within	living	cells	and	tissues.	Coherent	
Raman	Scattering	(CRS)	microscopy	has	emerged	in	the	last	decade	as	
a	powerful	multiphoton	microscopy	 technique	which	overcomes	 the	
need	for	fluorescent	labelling	and	yet	retains	biomolecular	specificity	
and	intrinsic	3D	resolution.	We	have	developed	several	home-built	CRS	
microscopes	 featuring	 innovative	 excitation/detection	 schemes	 and	
quantitative	 image	 analysis.	 Our	 second-generation	multimodal	 CRS	
instrument	 is	 based	 on	 a	 single	 5fs	 Ti:Sa	 laser	 source	 with	 350nm	

bandwidth	 capable	 of	 exciting	 a	 wide	 vibrational	 range	 from	 1200	 cm-1	 to	 3800	 cm-1,	 thus	 enabling	
hyperspectral	microscopy.	Alongside	CRS,	it	also	features	simultaneous	detection	of	two-photon	fluorescence	
and	 second	 harmonic	 generation	 for	 correlative	 studies.	 Our	 latest	 technology	 developments	 include	 high-
content	 high-throughput	 label-free	 quantitative	 chemical	 imaging	 via	 Bessel	 beam	 illumination	 and	 sparse	
sampling.	Our	latest	biological	applications	range	from	quantitative	imaging	of	intra-cellular	lipid	droplets	in	live	
mouse	oocytes	and	early	embryos,	to	cancer	organoids	and	their	responses	to	drugs,	to	freshwater	microalgae	
as	potential	food	supplements	for	omega-3	fatty	acids.	

***	
“Fiber	optic	spectroscopy	for	multimodal	medical	diagnostics”		
Olga	Bibikova	(ArtPhotonics,	GmbH,	Germany)	

Abstract:	One	of	the	stream	in	advanced	diagnostic	technologies	is	non-
invasive	 spectroscopic	 investigation	 or	 “spectral	 histopathology”	 as	 a	
novel	 alternative	 for	 rapid	 cancer	 diagnostics	 and	 label-free	 cancer	
specification	in	oncology,	while	spectral	analysis	of	cartilage	will	help	to	
make	less	invasive	and	more	radical	arthroscopic	operations.	Moving	on	
this	direction,	we	developed	and	applied	various	single	and	combined	
fiber	optic	probes	for	spectroscopy	methods	such	as	Raman	scattering,	
Mid	 IR-absorption,	Diffuse	NIR-reflection,	 and	 auto-fluorescence	 –	 to	
compare	them	and	select	the	best	combination	for	a	real-time	detection	
of	 malignant	 tissue	 in	 clinical	 environment.	 Applications	 have	 been	
selected	 for	 various	 tissue	 types	 such	 as	 kidney,	 colon	 and	 brain	 to	

determine	 cancer	 tissues	 as	 well	 as	 cartilage	 samples	 to	 investigate	 arthritis.	 Obtained	 spectral	 data	 were	
evaluated	by	multivariate	discrimination	analysis	to	enable	clear	separation	of	malignant	and	normal	tissues.	
Benefits	of	data	fusion	is	presented	for	the	better	sensitivity,	specificity	and	accuracy.		

***	
“Photoacoustic	imaging	and	3D	printed	multimodality	phantoms”	
Daniil	Nikitichev	(University	College	London,	UK)	

Abstract:	 Tissue-mimicking	 anatomical	 phantoms	 are	 vital	 for	
evaluation	 and	 training	 purposes.	 Three-dimensional	 (3D)	 printing	
technology	 allows	 direct	 formation	 of	 the	 patient-specific	 objects	
based	on	medical	imaging	data.	
In	this	work,	we	developed	a	novel	3D	printer	kidney	phantom	based	
on	 Gel	Wax	 for	 photoacoustic	 imaging.	 This	 phantom	 has	multiple	
layer	 structures	with	different	optical	 and	acoustic	 properties.	 	 The	
phantom	 was	 used	 to	 evaluate	 the	 performance	 of	 an	 LED-based	
photoacoustic	and	ultrasound	imaging	system.	
The	developed	phantom	has	the	ability	to	mimic	a	kidney	both	when	
physically	interacting	and	imaging	it.	Success	in	this	field	would	push	

to	apply	this	method	to	alternative	organs	and	procedures	that	would	benefit	from	such	phantoms.	



***	
“Microscopy	through	a	multimode	fiber	endoscope”		
Johanna	Traegaardh	(Czheck	Republic)	

Abstract:	Optical	microscopy	has	 an	unrivalled	 capability	 to	 resolve	
subcellular	 details	 and	 investigate	 cellular	 function.	 It	 is,	 however,	
severely	 limited	 in	 its	ability	 to	 image	 in	 tissue	at	depth,	which	 is	a	
problem	 for	 in	 vivo	 imaging.	 Even	 multi-photon	 microscopy	 can	
scarcely	 image	 deeper	 than	 ca	 2	 mm	 into	 tissue.	 Although	 optical	
endoscopy	allows	imaging	at	depth,	it	is	currently	limited	to	low	NA,	
and	 thus	 low	 resolution	 imaging,	 or	 very	 invasive	 (large	 diameter)	
devices.	
I	this	talk	I	will	present	our	efforts	at	developing	a	multimode	fiber-
based	 optical	 endoscope,	 which	 allows	 use	 of	 high	 NA	 multimode	
fibers.	Additionally,	the	footprint	of	such	a	device	is	potentially	small	

(ca	 100	 um).	 I	 will	 discuss	 both	 the	 technical	 implementation	 of	 the	 imaging	 (i.e.	 overcoming	 the	 modal	
dispersion	in	the	fiber)	and	present	initial	results	from	bioimaging.	

	

***	
“Imaging	 though	 scattering	 media	 and	 mutimode	 fibres”		
Daniele	Faccio	(University	of	Glasgow,	UK)	
Abstract:	Imaging	through	think	scattering	media	would	allow	a	range	
of	applications	for	medical	 imaging	and	other	fields	too.	For	example,	
imaging	 through	 multimode	 fibres	 would	 allow	 to	 build	 better	
endoscopes	or	neuro-imaging	devices	but	could	also	be	used	for	long-
range	communication	through	km-length	fibres.	Imaging	through	very	
thick	(10-20	cm)	materials	would	allow	to	image	inside	the	human	brain	
or	body,	but	similar	concepts	could	also	be	applied	to	imaging	though	
fog.	We	will	discuss	our	recent	progress	in	these	areas	based	on	the	use	
of	 single-photon-sensitive	 cameras,	 computational	 techniques	 and	
machine	learning.	

	

***	
“Light	control	in	complex	media:	towards	optical	imaging	at	
unprecedented	depth	in	biological	tissues”		
Sylvain	Gigan	(Ecole	Normale	Supérieure,	France)	

Abstract:	Light	entering	a	scattering	medium,	a	layer	of	paint,	a	glass	
of	 milk,	 or	 a	 biological	 tissue	 for	 instance,	 endures	 a	 complex	
propagation	 that	 seemingly	 destroys	 all	 spatial	 information,	 rapidly	
preventing	 imaging	 or	 focusing.	 This	 is	 why	 most	 microscopy	
techniques	are	limited	to	the	first	few	tens	or	hundreds	of	microns	at	
most	 in	 non-transparent	 tissues.	 	 I	 will	 present	 our	 method	 to	
measure	 the	 transmission	 matrix	 of	 a	 scattering	 medium,	 i.e.	 the	
relationship	 between	 what	 enters	 and	 what	 goes	 through	 the	
medium,	independently	of	how	long	and	complex	the	propagation	has	
been.	 Thanks	 to	 this	 paradigm,	we	 not	 only	 are	 able	 to	 focus	 light	
through	an	opaque	layer,	but	we	are	also	able	to	reconstruct	or	“view”	

a	simple	object	through	it.	I	will	also	present	some	recent	advances	of	these	concepts	towards	rapid	and	non-
invasive	imaging	inside	tissues.	

 
 
 



***	
“Fast	mid-infrared	hyper-spectral	imaging	of	tissue”	
Mark	Farries	(University	of	Notitngham,	UK,	Gouch	and	Housego,	UK)	

Abstract:	Spectroscopy	in	the	mid-infrared	region	provides	a	powerful	
tool	for	analysing	molecular	structures.	 	This	is	particularly	useful	for	
looking	at	 tissue	and	detecting	malignant	growths	at	an	early	 stage.			
The	instruments	that	are	used	for	clinical	diagnostics	need	to	cover	a	
wide	 spectral	 range,	 be	 portable	 and	 collect	 data	 quickly.	 	 Super-
continuum	light	produced	by	nonlinear	processes	in	an	optical	fibre	is	
bright	 and	 can	 cover	 a	 wide	 wavelength	 range.	 	 	 Coupled	 with	 an	
acousto-optic	 tuneable	 filter	 and	 a	 fast	 camera	 we	 show	 that	 it	 is	
possible	to	collect	hyper-spectral	image	cubes	in	times	commensurate	
with	diagnostics	on	live	tissue.	
	

	

***	
“Medical	photonics	in	AIPT”	
David	Webb	(Aston	University,	UK)		

Abstract:	In	this	talk	I	will	review	the	wide	range	of	medical	applications	
of	photonics	developed	in	the	Aston	Institute	of	Photonic	Technologies.	
Research	ranges	from	the	first	in	vivo	use	of	fibre	Bragg	grating	sensors	
through	to	optical	 fibre	biosensors,	 respiratory	assessment	and	non-
invasive,	through-skin	monitoring	of	a	range	of	blood	properties.	

	

	

	

	

	

“Laser	surgery	in	the	ablation-cooled	regime”	
F.	Ömer	Ilday	(Bilkent	University,	Turkey)	

Since	its	invention,	the	laser	has	been	idealized	as	the	perfect	cutting	
tool	 that	can	work	with	ease	and	surgical	precision	on	any	material.	
But	the	reality	has	turned	out	to	be	different.	High-power	lasers	can	
indeed	 cut	 through	 industrial	materials	 such	as	 thick	 steel,	 but	 very	
slowly,	 and	 only	 by	 enormously	 heating	 the	 entire	 piece.	 Ultrafast	
pulses	can	make	precise	cuts	and	avoid	heat	damage	to	surrounding	
tissue,	but	they	are	extremely	slow	and	require	complex	and	expensive	
laser	technology.	
We	have	recently	invented	a	technique	that	circumvents	these	pitfalls,	
and	as	a	result	laser	cutting	is	now	closer	to	its	idealized	image	(Ilday,	
et	al.,	Nature,	2016):	Laser	pulses	are	sent	so	quickly	one	after	another	

that	there	is	no	time	for	heat	to	diffuse	away	from	the	processing	region,	keeping	the	rest	of	the	target	material	
cool	and	without	damage.	By	doing	so,	we	have	reduced	the	required	laser	pulse	energies	by	1000	times,	which	
enormously	simplifies	the	laser	technology,	thus	likely	reducing	its	costs,	but	also	increasing	efficiency	by	more	
than	 10	 times.	 Furthermore,	 we	 achieved	 record	 speeds	 in	 cutting	 biological	 tissue.	 The	 implications	 for	
industrial	and	medical	technologies	are	extremely	exciting.	

	

	

	



***	
“Minimally	Invasive	and	Non-Invasive	Optical	Sensing	for	the	
Detection	and	Measurement	of	Biological	and	Chemical	Constituents”	
Ahmad	Harith	(University	of	Malaya,	Malaysia)	

Abstract:	Optical	biosensors	are	a	new	generation	of	sensors	aimed	at	
detecting	 and	 measuring	 a	 wide	 range	 of	 biological	 and	 chemical	
analytes,	such	as	viruses,	toxins,	drugs,	antibodies,	tumour	biomarkers	
and	 tumor	 cells.	 While	 surface	 plasmon	 resonance	 (SPR)-based	
biosensors,	 including	 SPR	 imaging	 and	 localized	 SPR,	 are	 the	 most	
commonly	used	optical	biosensors,	other	optical	biosensors	can	also	
be	 utilized	 with	 varying	 degrees	 of	 sensitivity,	 accuracy,	 cost	 and	
complexity.	 Sometimes	 however,	 the	 simplest	 approaches	 are	 the	
easiest.	 Minimally-invasive	 and	 non-invasive	 optical	 biosensors	
provide	a	relatively	high	degree	of	accuracy	and	sensitivity,	while	at	the	

same	 time	 being	 one	 of	 the	most	 cost-effective	 and	 least	 complex	 biosensors.	 In	 this	work,	 an	 exploratory	
analysis	 is	taken	 into	the	performance	of	these	two	sensors	towards	biochemical	analytes,	with	medical	and	
scientific	 uses.	 	 The	 proposed	 sensors	 would	 have	 significant	 applications	 not	 only	 in	 biosensing,	 but	 also	
extending	further	into	various	manufacturing,	environmental	and	defense	applications.	

***	
“Cancer	detection	in	spectral	images	using	deep	learning”		
Karina	Litvinova	(Aston	University,	UK)	

Abstract:	Currently,	the	leading	causes	of	death	among	the	worldwide	
population	 are	 cancer	 and	 cardiovascular	 diseases.	 The	 number	 of	
heart	attack	cases,	for	example,	will	more	than	double	in	the	next	15	
years.	Similar	increases	have	been	projected	for	the	number	of	newly	
discovered	cancer	cases.	It	is	well	documented	that	early	diagnosis	of	
cancer,	 as	 well	 as	 heart	 disease,	 is	 associated	 with	 improved	
prognosis.	Meeting	all	these	challenges	will	require	new	methods	and	
devices	 with	 which,	 ideally,	 diseases	 can	 be	 caught	 and	 fought.	
Newest	optical	technologies	are	well	suited	to	fill	this	need,	based	on	
collecting	scattered	or	 fluorescent	 light	 from	tissue,	and	measuring	
changes	 in	 the	 amplitude,	 wavelength,	 and	 polarization	 state	 that	
result	 from	 the	 onset	 and	 progression	 of	 the	 disease.	 It	 will	 be	

presented	the	recent	status	of	laser	technology	applied	in	the	biomedicine.	

***	
“Sensitive	yet	low-cost	evanescent	Raman	spectroscopy	using	
integrated	nanophotonic	waveguides”	
	Ashim	Dhakal	(Phutung	Research	Institute,	Nepal)	

Abstract:	Confinement	of	the	light	in	a	high-index-contrast	waveguide	
leads	 to	 a	 significant	 enhancement	 of	 the	 light-matter	 interaction	
between	the	material	particles	in	the	vicinity	of	the	waveguide	and	the	
waveguide	 mode.	 Waveguide	 enhancement,	 together	 with	 long	
interaction	length	possible	with	these	waveguides,	allows	for	designing	
highly	sensitive	sensors.	Recent	advances	 in	CMOS-compatible,	high-
index-contrast	integrated	waveguide	photonics	working	in	the	visible	
and	 near-infrared	 integrated	 photonics	 has	 enabled	 spontaneous,	
surface-enhanced,	 and	 coherent	 Raman	 spectroscopy	 on	 a	 chip.	 In	
these	sensors,	evanescent	tail	of	the	waveguide	mode	is	used	to	excite	

and	also	collect	the	Raman	signals	using	the	same	sing-mode	waveguide,	which	ensures	complete	integration	
with	sources,	spectrometers	and	detectors.		Further,	CMOS-compatibility	of	these	chips	ensures	possibility	of	
mass-fabrication,	 thereby	 bringing	 the	 cost-per-chip	 significantly	 down.	 In	 this	 talk,	 the	 basic	 principles	 and	
recent	developments	in	this	technology,	dubbed	Nanophotonic	Waveguide	Enhanced	Raman	Spectroscopy,	will	
be	discussed.	



	
***	

“Fiber	optic	sensor	for	heartbeat	measurement”	
	Moh.	Yasin	(Universitas	Airlangga	Indonesia)	

Abstract:	The	design,	experimentation	and	performance	of	fiber	optic	
sensor	using	bundled	probe	and	based	on	fiber	displacement	sensor	for	
the	measurement	 of	 amplitude	 and	 frequency	 of	 heartbeat	 signal	 is	
demonstrated.	 The	 displacement	 sensor	 consists	 of	 fiber	 optic	
transmitter,	fiber	optic	bundled	probe	and	photodiode	detector	and	an	
artificial	 heartbeat	 signal	 is	 used	 in	 the	 testing.	 The	 sensitivity	of	 the	
fiber	 displacement	 sensor	 is	 obtained	 at	 0.002	mV/μm	and	 thus	 it	 is	
capable	of	measuring	heartbeat	from	50	bpm	to	300	bpm	with	linearity	
more	 than	99%.	 The	 simplicity	of	 the	design	and	 the	 low	 cost	of	 the	
fabrication	make	it	suitable	for	real	field	applications.	

 
***	

“Multi	 sensor	 system	 for	 noninvasive	 detection	 of	 cardiovaskular	
pulsations	of	the	human	body”	
Ljupco	 Hadžievski	 (Vinča	 Institute	 of	 Nuclear	 Sciences,	 Unversity	 of	
Belgrade,	Serbia)	

Abstract:	The	main	goals	of	this	project	is	developenet	of	multi	sensor	
data	acquisition	device	for	noninvasive	detection	of	the	cardiovascular	
pulsations	of	the	human	body,	creation	a	data	base	and	application	of	
machine	 learning	 methods	 for	 detection	 pathological	 states	 of	 the	
cardiovascular	 system.	The	device	has	modular	 structure:	1.	Module	
for	 control	 the	 light	 source	 with	 bandwidth	 1510	 nm-1590	 nm;	 2.	
Module	 for	 data	 acquisition	 from	 fiber	 optical	 sensors	 with	 the	
compact	optical	spectral	analyser	 in	the	same	bandwidth;	3.	Module	
for	 acquisition	 of	 hearth	 sounds	 (Phonocardio)	 with	 four	 ports	 for	

microphones.		This	module	is	a	master	module	which	generates	triggering	impulses	for	synchronization	with	all	
other	modules;	4.	Module	for	acquisition	ECG	signals	with	12	channels;	5.	Module	for	data	acquisition	with	3	
accelerometers	and	3	photopletismographic	sensors.			
Currently,	the	device	is	in	a	phase	of	laboratory	and	preclinical	testing.	Simultaneously	preparation	for	a	clinical	
study	is	in	progress	comprising	generation	of	documents	necessary	for	approvals	from	the	Ethical	committee	
and	Agency	for	drugs	and	medical	devices.	

	

***	
“Nanophotonic	 biosensors	 within	 Lab	 on	 Chip	 applications”		
Daniel	Hill	(Aston	University,	UK	-	to	join	in	September)	

Abstract:	In	the	presentation	of	various	nanophotonic	biosensors	from	
recent	EC	funded	projects	(FP6	SABIO,	FP7	InTopSens,	FP7	Positive	and	
FP7	 CanDo)	 we	 compare	 typically	 measured	 characteristics	 such	 as	
volumetric	 and	 surface	 concentration	 limits	 of	 detection,	 sensing	
response	 time,	 total	 time	 to	 result	 and	 sample	 volume,	 comparing	
them	to	the	current	state	of	art.	In	doing	so	we	present	FP7	CanDo,	a	
recently	concluded	project	for	early	stage	pancreatic	cancer	diagnosis,	
where	we	also	introduce	some	preliminary	work	on	the	development	
of	metallic	nanostructures	for	surface	enhanced	Raman	spectroscopy	
analysis	of	circulating	tumour	cells.	
	

	
	
	



POSTERS 
***	

“Promoting	the	induction	of	Neural	stem	cell	and	oligodendrocytes	from	human	iPS	cells	through	retinoid	acid	
and	estrogen	signalling” 
lida	Wu	(Aston	University,	UK)	

Abstract:	 iPS	cells	derived	neural	cells,	as	well	as	their	progenitor	cells,	hold	promise	as	material	 for	treating	
various	neurologic	diseases.	patient-specific	iPSCs	could	overcome	the	problem	of	autoimmunity,	which	is	the	
biggest	barrier	for	clinical	transplantation.	We	have	successfully	generated	human	iPSCs	and	differentiated	these	
cells	into	neural	stem	cell,	neurons,	astrocytes,	oligodendrocyte	progenitor	cells	and	oligodendrocytes	by	small	
molecules.	these	cells	can	be	potentially	used	for	cell	therapy	for	neurodegenerative	diseases	in	regenerative	
medicine.	

***	
“Mid-infrared	supercontinuum	generation	based	on	multiple	chalcogenide	glass	plates” 
Aron	Denes	Szabo	(Budapest	University	of	Technology	and	Economics,	Hungary)	

Abstract:	Mid-infrared	supercontinuum	(SC)	sources	have	been	successfully	utilised	for	hyperspectral	imaging	in	
life	sciences,	for	food	and	pharmaceutical	analysis	to	name	a	few	applications.	These	sources	have	gone	through	
a	 tremendous	progress	 in	 the	past	 years	 fostered	by	 the	development	of	 ZBLAN,	 tellurite	 and	 chalcogenide	
fibres,	and	they	offer	high	power	spectral	density,	 large	bandwidth	and	excellent	beam	quality.	A	 few	fibre-
based	commercial	mid-infrared	SC	sources	are	available	already.	
Fibre-based	 SC	 generation	 is	 usually	 preferred	 over	 bulk	 techniques	 due	 to	 high	 beam	 quality	 and	 spatial	
coherence.	 These	 properties	 are	 usually	 strongly	 degraded	 for	 bulk	 SC	 generation	 due	 to	 pulse	 breakup	
destroying	the	spatio-temporal	coherence	and	hardly	controllable	filamentation	processes.	
In	2016,	Y.-C.	Cheng	et	al.	have	already	analysed	numerically	a	SC	generation	scheme	around	800	nm	using	
multiple	consecutive	silica	plates,	forming	a	distributed	system	of	solid-air	interfaces	along	the	laser	beam.	The	
method	 successfully	 eliminated	 pulse	 breakup	 and	 undesirable	 filamentation	 processes	 that	 would	 destroy	
spatial	coherence,	while	maintained	sufficient	spectral	broadening.	
This	 work	 is	 the	 first	 outline	 of	 numerical	 results	 showing	 the	 feasibility	 of	 the	 multi-plate	 SC	 generation	
technique	 in	 the	mid-infrared.	Multiple	 chalcogenide	 glass	 plates	with	 high	 nonlinear	 index	 are	 applied	 for	
spectral	broadening.	The	available	SC	bandwidth,	beam	quality	and	efficiency	of	the	method	are	presented.	

***	
“Integrated	on-chip	Optical	Coherence	Tomography	for	early	detection	of	Chronic	Obstructive	Pulmonary	
Disease” 
Rajani	Gautam	(Phutung	Research	Institute,	Nepal)	

Abstract:	 Recent	 developments	 in	 integrated	 photonics	 has	 enabled	 basic	 building	 blocks	 for	 an	 CMOS-
compatible	all	 integrated	on-chip	optical	 coherence	 tomography	 (OCT).	 These	devices	 include,	 among	other	
things,	on-chip	 lasers,	detectors,	modulators,	 interferometers,	 couplers,	and	 lenses.	The	prospect	of	on-chip	
OCT	has	particular	relevance	for	diagnosis	of	early	stages	of	Chronic	Obstructive	Pulmonary	Disease	(COPD),	one	
of	the	major	health	problems	in	the	world.	High	resolution	offered	by	OCT,	and	low	cost	of	mass-fabrication	in	
a	CMOS	foundry	implies	it	can	be	a	panacea	for	developing	world,	where	the	installation	and	maintenance	cost	
of	 high	 resolution	 imaging	 techniques	 such	 as	 x-ray	 CT-scan	 is	 a	 serious	 limiting	 factor.	 Here,	 we	 propose	
delivering	such	a	on-chip	OCT	device	via	standard	bronchoscope,	identify	the	major	requirements	of	such	device	
to	diagnose	early	stages	of	COPD,	and	analyse	the	major	advantages	and	limitations	of	such	approach.	

***	
“Deep-brain	imaging	through	a	single	multimode	fibre” 
Sergey	Turtaev	(Leibniz	Institute	of	Photonic	Technology,	Germany)	

Abstract:	 Neuroscience	 research	 related	 to	 functionality,	 connectivity	 and	metabolism	 of	 neuronal	 circuits,	
individual	 neuronal	 cells	 and	 sub-cellular	 structures	 experiences,	 nowadays,	 a	 burgeoning	 need	 to	 develop	
techniques	for	the	detailed	investigation	inside	the	complexity	of	the	living	matter.		Particularly,	high-resolution	
observations	combined	with	an	extended	depth	of	tissue	penetration	represents	an	ongoing	challenge.	
Holographic	 control	 of	 light	 propagation	 in	 complex	 media	 opens	 a	 promising	 way	 to	 overcome	 this	
technological	barrier	via	exploiting	multimode	fibres	as	hair-thin,	minimally-invasive	endoscopes.	This	concept	



allows	 for	 more	 than	 one	 order	 of	 magnitude	 reduction	 of	 the	 instrument’s	 footprint	 and	 a	 significant	
enhancement	of	imaging	resolution,	compared	with	current	minimally	invasive	endoscopes.	
Here	we	demonstrate	a	compact	and	high-speed	system	for	the	fluorescent	imaging	at	the	tip	of	a	fibre.	The	
instrument’s	 performance	 reaches	micron-scale	 resolution	 across	 a	 field	 of	 view	 50	micrometres,	 giving	 7-
kilopixel	image	information	at	a	rate	of	3.5	frames	per	second.	
The	resolution	limits	are	dictated	only	by	the	numerical	aperture	of	the	fibre	probe,	and	the	contrast/pureness	
of	focal	points,	utilised	in	a	raster-scanning	regime,	approach	the	theoretical	limits	for	phase-only	holographic	
wavefront	shaping.	
The	achieved	performance	allowed	for	in-vivo	observations	of	neuronal	somata	and	processes,	residing	deep	
inside	the	visual	cortex	and	hippocampus	of	an	animal	model	with	minimal	damage	to	the	tissue	surrounding	
the	fibre	penetration	area.	

***	
“Fiber	Optic	Spectroscopy	for	Medical	and	Process	Control	Applications” 
Olga	Bibikova	(ArtPhotonics,	Germany)	

Abstract:	tbc	

***	
“In	vitro	experimental	results	using	auto	fluorescence	spectroscopy	to	assess	RF	ablation	of	bovine	heart” 
Karina	Litvinova	(Aston	University,	UK)	

Abstract:	tbc	

***	
“In	vitro	Cancer	Cells	Inactivation	using	Gold	Nanorods	Mediated	Photothermal	Effect” 
Retna	Apsari	(Universitas	Airlangga,	Indonesia)	

Abstract:	 This	 research	was	 conducted	 to	 inactivation	 cancer	 cell	 in	 vitro	 T47D	 	 with	 the	 addition	 of	 	 gold	
nanorods	photosensitizer		use	variation	of	radiated	energy	from	near	infrared	laser	808	nm.	Photosensitizers	
used	 in	 this	 research	was	 gold	 nanorods	 produced	 from	 synthesis	 and	 gold	 nanorods	 808	 nm	 (Sigma).	 The	
volume	 of	 gold	 nanorods	 photosensitizers	 used	 in	 this	 research	 was	 obtained	 from	 the	 toxicity	 test	 in	 the	
amount	of	5	µl	per	sample	with	save	concentration	in	the	amount	0,1	µM.	The	distance	between	the	laser	and	
the	sampel	was	2	cm	accordance	with	the	characterization	result	of	optimum	laser	power	was	239,3	mW	in	2	
cm.	Radiated	energy	used	was	184	J/cm2,	243	J/cm2,	and	302	J/cm2.	Cell	death	expected	from	this	research	is	
apoptosis.	Percentage	of	apoptosis	cell	death	at	radiated	energy	184	J/cm2	with	the	addition	of	gold	nanorods	
photosensitizer	 produced	 from	 synthesis	 as	 much	 as	 78,19%	 and	 with	 the	 addition	 of	 gold	 nanorods	
photosensitizer	808	nm	(Sigma)	as	much	as	53,11%.	At	 radiated	energy	243	 J/cm2,	 there	was	apoptosis	cell	
death	with	the	addition	of	gold	nanorods	photosensitizer	produced	from	synthesis	as	much	as	87,7%	and	with	
the	addition	of	gold	nanorods	photosensitizer	808	nm	(Sigma)		as	much	as	84,66%.	At	radiated	energy	302	J/cm2,	
there	 was	 apoptosis	 cell	 death	 74,6%	 with	 the	 addition	 of	 gold	 nanorods	 photosensitizer	 produced	 from	
synthesis	 and	 45,16%	 with	 the	 addition	 of	 gold	 nanorods	 photosensitizer	 808	 nm	 (Sigma).	 Percentage	 of	
apoptosis	cell	death	with	the	addition	of	gold	nanorods	produced	from	synthesis	higher	than	with	twith	the	
addition	of	gold	nanorods	808	nm	(Sigma)	for	all	the	variation	of	radiated	energy.	Based	on	the	result	of	this	
research,	it	can	be	concluded	that	radiated	energy	as	much	as	243	J/cm2	is	the	optimum	radiated	energy	of	near	
infrared	laser	808	nm	which	can	induce	the	apoptosis	cell	death.	

***	
“Multimode	fibre	holographic	tweezers	for	three-dimensional	optical	manipulation” 
Ivo	Leite	(Leibniz	Institute	of	Photonic	Technology,	Germany)	

Abstract:	Fibre-based	optical	tweezers	typically	rely	on	engineered	fibre	terminations	yielding	limited	flexibility	
in	 number	 and	positioning	 of	 trap	 sites.	Here,	we	demonstrate	 holographic	 optical	 tweezers	 delivered	by	 a	
lensless,	high-NA	multimode	 fibre	with	 full	positioning	control	of	multiple	 tweezers	 independently	and	 in	all	
directions.	


