Scientific Program

SIXBEE

EMHTFF

S10 BIO_E)h?iOhICS .
&(==ET Luxin Conf. Rm.

FfE : IEER
Chair:
Qingming Luo

HIF  BES

Co-Chair:
Guoliang Huang

20196F11815H EZH#iA 13:00-15:50

FifE] e R

| s s A
13:00-13:30 Vi HEFENZEEEZNENEMN RS

. . ﬁfﬁu S 42 T WV / \ > o —
1330-13:50 [F27F BRI ESRAR SRATE R IR
13:50-14:10 |FR0R N BB R R B AR VRS

IR AFEFSE

14:10-14:30 |7 1EHE S I TR E B UG TR

' P8 | e R A RS TEETRARSRe i

2O A- XEE YOI s e
14:30-14:50 AR S RRRE IR

.EA.1C- %ﬁ::é,:\% =2 M3t A = 2R D 23
1450-15:10 B8 BTN G RN S S B R IR

h1can | B e e e e
15201530 (F 2 HFIVOCTHI I BB R B RS ATZ

anqc.cn |EEE AT AR e e =3
15:30-15:50 T, BEFXGRCRIRRIESaT

MEIRE © 15:50-17:30
EMEFHFFPRERS 1 19 : 00-21 : 00




BME2019 I

IR A

Email: gluo@hainu.edu.cn

BREASERIS , PRI AF RIS EEERHAR T
DEE, BLHEEEEFSEWITIER (AIMBE)
Bt TiE55( SPIE ). HE TERAFR( [ET ),
EENRFFR (0SA) IhENFFES (COS) &
T. WEREHE KIFERMITL" FFIEH
R(1999F ) , EFRAHBFRFEESIKIEE (2000
F) , UBE—ZRA  HRARBERERERBA
Rl E52( 2010 & FIEREARIP—SH( 2014
F) , NEFERFTAHRE (20114F) ,

FREUEIHE BRI

Email: xwei01@sjtu.edu.cn

IERAZEHER , ERRHSERFEESREE |
ez IRFEeat , ELBHRAEAS. REFR
WAL BREE. BIAL. WRWE  ERL
ENFRGSRE, NBETMEREN ST,
EERRENSENZHTSIATE. & Nature, PNAS
FHY ERFION 70 Ri5. KER=KETEMIE
1, ERIMNER 40, FREFEEMEZTES
SENEFNFEDRMREER, PENFFR
HEFTURRSEEERR. FENENEFES
ET YRR D SEIEE K EFREAT) Cytometry Part
A BIER.

EERE  XURE

Email: liutcy@scnu.edu.cn
HEIBEAZEHIR , TENERERES. EY
WEER, ERAR, KGRI R
SHEARBHNZFHMAE. TRESE RIS =M
"FETIR BREAYR. EERAEFER
RER, PEXFZLEMERHFEIREER,
Photomedicine and Laser Surgery %t & 48 &.
Nature China & Reseach Highlights £ 1275
A FEEBEFRENEENFRESREN
JEET « BOERIRE.

EERE F B

Email: ligin@bit.edu.cn

IRETIREZHE  EDRZESRAZRABRK.
NESEM S FERHMECRIRUHAR. 5%
EREEZR 863. EXEARFES. BREFHK
SEHEmME. AERIEEZART EAERS
NI 50 A% , Eei SCIFN ELIER 30 £,

HFF =HE=

Email: tshgl@tsinghua.edu.cn

BEAFEYEZTERARR. BELESID, F
FHEENEFTIRZFRENEF N FEOREIE
EFER. FENFENEACNEACIFHARSH
BMZURE. ETIXEITTRIME. 53K 1995 FE
RYSREHL "ER 1. 1996 FEEZBEER
BAROESBRSTRIERMIFER 1. 2005 JEmmH
RESRAR TSR 1. 2006 FHESAIKER 1
Il 2007 FERAKPR —ERE 1 HiF] 2008 &F
BIE "RAERIFEREER QIFRSER 1IN,

EERE ISR

Email: pengchengli@hust.edu.cn
HLARRAZRIEBERARPOBIE , L
S, R AR (M ) IS EE R R,
FENEARBEZMEHESHBETVES , 8iF
BUtImA G, BESGERGIN. TRERBA
HNEESBEAARNE. Bx 863 iHMMESE , &
= SCICRARFIIE 50 R | FNFERBAEFI 81T,
REEEN 3, REREARNER-ER 1M,
HILEEARER—ER 1IN, REFEEVESF
TREFEEMEFFEORITERRRWBI.

FREUEIHE TR
Email: zhiyu@nuaa.edu.cn

HER EEMESMAREHIR. BLESID. F&h
EREFEREGRFESREEERR. IHEE
MEFTEZEER, PEMANGEXE 3D
HFETRURRSBEERS. TENFIRLING
ERARNA. RINEESRUAR. EFEGLE,
ERFEREARAURFABME. RHXED 863
BRMB%. RRIEN 300 7 | FKRPEF 16 I,

FEERE T

Email: zsycp@mail.xjtu.edu.cn
ALRXERZHE  BTESIT, EENEHKRE
EEMEFNNARINERR. TRERBARZ

EeWE  RAEEARZESTE  BRERASL
REAHESMES.



Scientific Program

SIXBEE

EFETS

Medical Photonics
E(=HEF Luxin Conf. Rm.

S10

EF  FRNE
Chair; Xunbin Wei

/ﬂ\

HFEF X F
Co-Chair; Dan Zhu \

2019%11816H £Hi;< 8:00-12:00

il BTN SEiftEEE
8:00-8:20 RRIA High spatiotemporal resolution fluorescence
s t=XF imaging of biological samples in vivo
820-840 | S M T B A AT
BIXE
8:40-9:00 |2 ® FERAK ARSI SR
A
. _0O- %‘tﬁ%% N MELBE R Ay V4 AL:.“ =i
900920 |0 SRR A T BT
o040 |HBHE ) TS
920940 |0 o YRR RS PO RS RE
9:40-9:55 ZRER
9:55-10:15 |2 PPk R RIS TS R R A ES R
REAKEF
10:15-10:35 |91 B BRI AT MR R
STk
10:35-10:55 |00 AR S S SEE
Rk
. _ . E ?ﬁ A3 \/,‘;:.%/ = = 4
10551100 | s TR AT HRAF RRAREA SRR
I N
11101125 |2 2 e LTSN - RS CE RIS
P Zachary Smith B ok S kDS A .
11251140 | o2l om0 BRI S R TR DS AR AR AR
e | PR . i
11401155 | P s SRR R SRS TR AT F S RSP R




BME2019 I

S )y

Email: xwei01@sjtu.edu.cn

IREAFHT  ERRUEEFRZESREE | Bt
FIEFRAT , EBHREAT. AEFREELAL
BFE. WIAZ, MR  ERED TGS
e, MATHERHRENSET. EFERRENSE
2HrSiaTE. 7 Nature, PNAS &F# E&ZRiS 70
Ris. RER=XETIME 1. ERINEF 41T,
FEFEEYMEZTEFRENEF N FEORREE
F R EFREATI Cytometry Part A B4R,
FEUEIRE  BRRIA

Email: lychen@pku.edu.cn

IERAZHIT | D FEFARAMEES WAL=
FE. ERBRRNFEESEIAHEFESREE, I
FIERIRER "973" IH. EREHLIEIT. BXRE
ARIZFESTE. ItEMEARZFESEREMEYR.
ARAE  RRIERTHEKTE. NEUEHI RN
ZHFLPASERER MG | B AEHEMmET
KUK FE—HRNmEESEILESRTERTS | KR
& Z=1E Nature methods, Nature Biotech ZF#) L.

FEERE RKE

Email: wucf@sustc.edu.cn

EAREARSEHE , BTESIT , EMEZTRERER
FE , EREEFET AITUSELE  EREAREZE
RESFERZESRESE  PEENEZTEZSEY
HFENRER, EEIRLREFRFESARREWTS
BT/ (Polymer Dot) B9 , IT+HFRERESWSRN
TIERAL. RERIGEE. BATFIOL. MaEEE. MEY
EFNAEHENE T STRAIMEEAME. E5HE
= SCLIKFILL 100 R , BBERR PCT &4 7 I,

HEEHE S

Email: puxiang.lai@polyu.edu.hk
ESEETRFHE , KPS TENESFERE. A
TUARBETUSRARR  BRREET ERRTH
NEXEEEE , UE—EEHFBNIEETE Nature
Photonics , Nature Communications & A X186

X 30 iR, 2016 FNESE 12 HHHPEERT AITHIES
F2E | FHEETES 2016-2017 FERHEEZE.

FRECEIHE B B

Email: kesi@zju.edu.cn

HNIARF SR FRHES RIEEHUE. BEESIT,; A
EER. HIEBIERRAZTII#ITY. BR "WS
RS ENERIE L EEME. KERAEREKS
WHRAPOEERE EFHEENFERIREREE.
FERFFEHSCEMEZHRBIC. EFXRHERFH
RPOBHUTEE. PENRFFRENEZTFFEW
ZRSEWBRK. FEEYEZFIEFSEYESZNTF
FHEER. FEEUENSEMUESSESE, M
I8AFFRERE MISHENFZRER. BRI
REEEETPOARRSE,

HEF K B

Email: dawnzh@mail.hust.edu.cn

ORI AFHIR. BEESN Bt ITEFeS
I (SPIE Fellow) , RIEHREZRARFILRIER. £
MEFNFFZHEMERLIREREE. FTENEAR
JCERRRIEIS. BESERANR  AEZERTMIE
KBTI 150 R, RETENFFSEMESFF
BURRFBEEZRFUBRK , SIBHTIREZRR
HREER.

rgiEifE XU NI

Email: gangliu.cmitm@xmu.edu.cn

BIIRZHE  EREARFESNFSFESHKE
E  HEBFHSAZAT  BEERKEFRAEA
7. (FAIERRAETSREEREAETIRE. BERA
5. ERESNE. BLIE. SFESMBRAE
RIZFRAARERTE SR 10 RIT, £ PNAS, Nat
Commun, Sci Adv, JACS. Adv Mater, Angew
Chem EEFFREFERTE SCLIEX 70 RiE. Mo,
SRENEE I BHBRTERKBPEF 10 RN, 3KE
FEHHE TER (2016 5 ) .

HEEAE 3

Email: yaohe@suda.edu.cn

DMNAZHIR , ELESIT, BERARHEFFESRKE
&, PEWFZREFNFRIREE. NEERD AT
PRI MEAS. EENEETERREARENNL
BIER—RDITIENAIAR. K3 SCl FANE 120 &
7, SCI "H-index” A 42, B#BNEF 120, FiF "B
F973" | "BREANFHATITUEFHZREAIN
B" F0F&E (Frontiers in Chemistry) ( Nanoscience
Section) BlE% , PEEMEFTEFLSEMES
FEPREIER.

FERIAE B

Email: xwzhao@seu.edu.cn

RmAE , #08. EMTEZRARK. T2WRAM :
EMEFCNSER , ARABEEOME. SEHIT
FF. RIS, REGEAISIGE (SERS) | 7
= A, POCT 1S 51YEEE, ERSHEMERE
ARIZESE. 863 1THl. ITHERHIFEITIE 10 R,
R SCLILN 40 R , BENER 141, BAUEF 2
. REHEHPEARE—FLURHANRERABRE
BRSR,

EEHE XIS

Email: liulw@szu.edu.cn

RYIKZHERE  BE4SN. ERERARNFES
HRFEFERFZRSREE. ARAM  ENWEFHKF
%, FERRTIEMCF GRSt Ean BIMAER
RE, ITAFEERPEEEITIASR SCIIEX 70 RiE.
RIGIBIURBBER 3 TN, FREEPRER 2 . FEFE
ENEFTEFSEVEF N FFOREWBK, (FE

HE) WEEREER.



Scientific Program

SIXBEE

EYMEFICFZETFICIE

S10 Youth Forum on Biomedical Photonics
&(=8=ET Luxin Conf. Rm.

i - FHBE /@ BIERE @
Chair: \ Vice-Chair:
o &

Yao He

BIERE : A /L ;\|
Vice-Chair:
Xuantao Su \x\'//

Pengcheng Li

2019%11816H ZHj/< 13:00-16:15

Fif1E) S RN SEHEE
Zs 7o
13:00-13:15 [ ™ IR RN IR A B A AR RO BT
WTA
E%i}é NPT A
1E_12- ke HEREE NS N =12 I
13151330 |00 173 DB O RELTE LB R SR
e | BV o 58 8 S TS R
13:30-13:45 SRR BT ERSE G BL RS GE RS A
13451400 |2 B BT TS B RO E R RESRA S
el P e i s
14001415 | SR AT R R AR A R R A E RRT A
T | seehRiA i
E
14:15-14:30 ;”;; . SRR KT MRNARE B ST SRS IIRE
aaac | TR . ., ]
14:30-14:45 (255 AT LIRSS IR R
A 1. 2 E TTIpp— o
1445-1500 | = 2 B AN G E RSO A
15:00-15:15 | U3 . B PRRL ESA SERT AR AR TS
TSI
qE_1g. H & BT p-Ab TN e RFHES
15:15-15:30 RIS R SR ERTER G R AR
=5 -
1530-1545 i o T R SR S B SRR
15451600 | HFC L R B AT A RIS
L © s i PHORT FHHE
. _ . % Xj—’\ N == > fuvg It
16001615 | o o MO G RAR BT ILIE




BME2019 I

TR FHsE

Email: pengchengli@hust.edu.cn
HARRAFHICEERARPORE , BEE
S, RS (N ) IS S SRR K.
FENEHEEZRGETESHEETING  B8iF
BOCILRAR L. BLEFEERGIN. ERERBA
MEZESEAMARME. ER 863 iHMBSE , &
= SCLERERTIIE 50 R | BINPERBEF 81T ,
BTSN 3 TN REREARIFR SR 11,
IS EARER SR 1., FREFEENES
TRERFRUENMEFNTFZHREEEERFUBK.

BIEE HEE

Email: xtsu@sdu.edu.cn

WERREZHE. BTESN, FEFFFE. IE
EFRAIZEAT) Cytometry Part A 4jZ , EfF ¢S T
BESERRA  FEENEFIERFZSENES
KFEDEER. EVWEFNENSER. TEN
EEYEAURESHEAFENHAR , ARASREE
EMEFHNEFE. RUARN. RAREEET.
EFALERSE. BAEEUE—FE / BIIVEEE
TENEZEFRPTIAFRIC 15 7 RENFER
BBEF 34 (E—KRBEAN) , HirzEEBESEKR
REYMEF TEMLE 158 (BIER ) .

BIERE [ #

Email: yaohe@suda.edu.cn

PINKZHEE , BEESIT , ERAEFTEESRK
BE. FEUFSEFUFRREE. NEERA
NIRRT AEA S, EENEEFEISKR
REMRGFERED T WA R. KK SC F
AR E 120 R , SCI i X & 5| FIR#L 6600 R
MR, SCI "H-index” A 42, BINEF 120, +
F BE 973" . 'EREARFARITUEFR
FREWMA" | K "THERERAR" —ER
(E—5A ) . FE (Frontiers in Chemistry)
( Nanoscience Section ) B4 , FEEWES
TEFRENESNFEIREER,



Oral Presentation Abstract

AR SRE

$10-01

I T 2 D] 5 G072 9 2 2 2 2 55
Peifieh

MR

Email:qluo@hainanu.edu.cn

POARGI 22 TTTE A IR E LA R TO AN L R X S BE R AT N S RE NP M BER B R s ALt b, JRATTZI0KE I P45 SR iy
AL SRAE T 275 B SR AT L X SRARAS B T 4505 B T P4 IR P EAMAZE R BT S BON LB IR 2, 4 ICIEAE A ok PR E
TEBHE B o Rl 25 H AR R, JAVELI =R IR T BAOC U WiE g (MOST) RULA KA M5 BADE AU 2 % (EMOST)
Rt XSRS G IR 9 —FFTALE, RRAS DRI 3 4 P R IR A0 i 7 2 B A5 8 o 5, TN BRI E AL R ST (1)
i BPS, i MOST/fMOST RAFIA) MJEHL. Hk, FHe e Al 7e L B 2 fbnic M 2o 2o M4, A4 SRS H] &
ARG 22 IR A RN R AL B 5 3 A . BPS BOBRFIIRE G : 1) SMMIRIL / SO 2) ZadR; 3) EORE/N R A BT
ORI P 4) BV JRGREAIRIREG 5) AR =488 6) ZMEIERTY JEE 10X 10X 10 cm3. JEF BPS,
FAFRAR T 5B — A HARZE TN R = S BRI R NESB R E R, B IKAERMETTHHoKF5 88 iR
B 2AERE N R TR M, R T A IR R A S5 S AL, S0 T PR AR SR A M M 0 1 B BB s A . ATER
MiZE 5 S %% (BRAINSMATICS) &, Wz HfEERamis Wi A0 GBI R RS RO HE BB —14%a 54
AL, BPS REIBARRBLET R4 HERMGATIE. AT HAWMN 2 RERMERS S WMETTREL MEREMp L. e
W2 25 = RSN 5 A SO RE R B, RIS R 2 RO M S A, s TGS S 2 8 B 3R AT) S A e I D B 5 i, IF
)M N TR AE I R o

Brain—Wide Positioning System for Brainsmatics

Qingming Luo

Hainan University

Deciphering the fine morphology and precisely positioning the neurons and neural circuits are crucial to enhance our
understanding of brain function and diseases. Traditionally, we have to map brain images to coarse axial-sampling
planar reference atlases to orient neural structures, which might fail to orient neural projections at single-cell resolution
due to position errors resulting from individual differences at the cellular level. In the last one and a half decade, my lab
developed Micro-Optical Sectioning Tomography (MOST) and several types of fluorescence MOST (fMOST), which is a novel
combination of the microscopic optical imaging and the physical sectioning to obtain the tomographic information of a
whole brain with sub-micron voxel resolution. First, I will introduce the principles of Brain-wide Positioning Systems (BPS)
which refers to MOST/fMOST serial techniques. Later, I will demonstrate how to brain-widely position the labelled neurons
and neuronal networks, including whole-brain samples preparation, whole-brain optical imaging as well as massive brain
image processing and analyzing. The unique features of BPS include 1) robust absorption/fluorescence imaging, 2) multi-
color imaging, 3) submicron voxel resolution for a single cm-size whole mouse brain, 4) automatic in sectioning, imaging
and data acquisition, 5) no registration needed for 3-D imaging, 6) extensible for 3-D large scale imaging, potentially to
10X 10X 10 cm3. Based on BPS, we have acquired the first 3D structure atlas of whole mouse brain at single-neuron
resolution; achieved tracing axonal pathways in the mouse brain without interruption for the first time; first dissected
neural structures with anatomical annotation at single-neuron resolution; revealed the mechanism of fluorescent signal
change in resin-embedded sample; realized the automatic tracing and reconstruction of neuronal populations with dense
dendrites. We propose a new term: BRAINSMATICS, which refers to the integrated, systematic approach of measuring,
analyzing, managing and displaying brain spatial data with unprecedented single-neuron resolution. The serial BPS have
the advantages of high resolution, high throughput and long-time stability. With the brain-spatial information of neuron
types, neural circuits, vascular networks and 3D fine brain atlas, we believe that brainsmatics makes it possible to better

decipher genetically defined cell types and connectome.
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The Study of Precision Analysis Technology and System for Trace Samples and its Application
Guoliang Huang

Department of Biomedical Engineering, the School of Medicine, Tsinghua University

Current PCR nucleic acid analysis requires serial using multiple instruments, it is not only complicated to operate, high
sample reagent consumption and long detection time, but also easy occurs samples cross-contamination and operators
infected, all of these seriously restricts the application of nucleic acid analysis. In this paper, lots of key technologies
innovation were done, such as precision control of liquid in Micro-nano litre, design of primers for isothermal amplification
of specific genes, chemical modification of superhydrophobic surface, programmed temperature control for stereo heating
in sub-millimeter air layer, confocal imaging with high numerical aperture and long working distance, high sensitivity
detection of trace nucleic acids, etc. Novel technology and system was developed for multi-index joint parallel detection
to trace nucleic acid in Micro-nano litre assay, where sample and reagents consumption is less than 1uL per index, the
sensitivity reaches 10 copies, 22 nucleic acid analysis indexes can be parallel detected with only one time sampling, the
results is able to be obtained in 60 mins. The advanced analyzer was approved as a new medical device by the China Food
and Drug Administration (CFDA), and also has obtained CFDA class-III medical setup certificate and CE certificate. There
have been more than 600 users having carried out its demonstration application.
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Using in vivo Flow Cytometry to Monitor Daily Fluctuation of Circulating Tumor Cell
Xunbin Wei

Department of Biomedical Engineering, Shanghai Jiao Tong University

Circulating tumor cell (CTC) is considered as ‘foundation of metastasis’ . CTCs detection may represent a powerful
tool to identify patients at higher risk of metastasis and relapse, and is helpful to understand the mechanism of early
dissemination. The shedding of CTCs from primary tumor might be intermittent. Therefore, the existing detection
methods that enrich CTCs from small volume of peripheral blood may underestimate the true level of CTCs in patients.
Understanding the circulating pattern of CTCs may improve detectable rate. In vivo flow cytometry has been implicated
to monitor CTCs in a real-time, non-invasive and continuous way and provide the temporal information for each CTC.
Herein, we applied in vivo flow cytometry (IVFC) to monitor the daily fluctuation and occurrence time of CTCs in a mouse
model of human prostate cancer. We found that the numbers of CTCs fluctuated remarkably during a 24-h period. Our
study also analyzed the inter-CTCs interval (ICIs). It was demonstrated that the ICIs were exponentially distributed and the
occurrence of CTC in the peripheral blood was a Poisson process. Our results suggested that the shedding of CTCs might
be regulated by circadian rhythm. Our findings may provide information for understanding metastasis mechanism and
developing chronotherapy plan.
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Resting—State Functional Connectivity Assessed by Optical Imaging
Pengcheng Li

Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology

Spontaneous low-frequency (<0.1 Hz) hemodynamic fluctuations have been shown to reflect resting-state functional
connectivity (RSFC), and the patterns of the RSFC closely resemble the signals observed during functional tasks.
The RSFC integrity appears to be essential for the maintenance of normal brain functions and changes in RSFC are
often associated with neuropsychiatric disorders, such as Alzheimer’ s disease and depression. The RSFC obtained
by spontaneous hemodynamic signals is used to indirectly characterize the neural functional connectivity based on
neurovascular mechanisms. However, the neurovascular uncoupling may occur under some pathological conditions and
whether the RSFC evaluated by spontaneous hemodynamic fluctuations is still a reliable indicator of neural functional
connectivity needs to be investigated. In present study, the hemodynamic RSFC with the neural RSFC under the condition
of neurovascular uncoupling produced by cortical spreading depression (CSD) in mice is investigated. The hemodynamic
RSFC was obtained by using optical intrinsic signal imaging and the neural RSFC was accessed by using voltage-sensitive
dye imaging and calcium imaging. The results showed that during the periods of neurovascular uncoupling after CSD,
although reduced correlations between the bilateral cortexes and the increased correlations within the unilateral cortex
were found both in the neural and the hemodynamic RSFC, the neural RSFC was altered to a lesser extent and recovered
much faster. This study helps to understand the effects of neurovascular uncoupling on the neural and the hemodynamic
RSFC and may provide a reference for analyzing the hemodynamic RSFC of diseases associated with neurovascular
uncoupling.
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Perfect Laser Biological Tissue Welding in Vitro
Chengyi Liu
Lab Laser Sports Medicine, School of Physical Education and Sports Science, South China Normal Univ

The interaction of laser parameters and the microstructure and texture characteristics of biological tissue was the point

of laser biological tissue welding. Chen et al. (2019) have found laser scanning speed was the main factor affecting the
microstructure of isolated skin after welding. It was further analyzed in terms of Noether theorem and Weber-Fechner
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law (WFL) in this paper. WFL describes the relationship between the physical magnitudes of stimuli, x, and the perceived
intensity of the stimuli, S, . According to WFL, the ratio conservation of corresponds to the power law of , , and then
their self-similarity. It was found that the angular second moment, contrast and entropy texture feature parameters were
conserved among groups, respectively, but the correlation was not; the group pairs between 13 groups were self-similar,
respectively, but the pair of groups 9 and 11 was not; the parameter pairs between the seven parameters such as three
laser parameters and four microstructure and texture characteristics of skin were self-similar, respectively. The results
suggested that there may be perfect interaction of laser parameters and the microstructure and texture characteristics of
skin in laser biological tissue welding in vitro.
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Basic Research on Application of Near Infrared Spectroscopy in Cervical Cancer Screening
Zhiyu Qian
Department of Biomedical Engineering, Nanjing University of Aeronautics and Astronautics

A spectrum acquisition system for cervical cancer tissue was designed and manufactured. The relationship between
precancerous lesions and spectral features was studied. The recognition of precancerous lesions of cervix based on
machine learning algorithm was realized. Near infrared diffuse reflectance spectroscopy is collected and stored by a
self-designed in vivo nondestructive testing system. The spectral data of different tissues were analyzed to obtain the
characteristic parameters related to precancerous lesions. The model training with characteristic parameters can realize
the diagnosis of precancerous lesions, and the accuracy can reach more than 85%. This method is noninvasive and real-
time. Compared with the common diagnostic methods in clinic, it does not depend on the doctor's level of operation, and
is with short waiting period, high accuracy and low cost. After spectral analysis, 11 characteristic parameters, including
absorption coefficient, reduced scattering coefficient, slope and area of the spectrum, are obtained, and good diagnostic
accuracy has been achieved by modeling with the method of machine learning. With the expansion of the database,
the system can continuously upgrade the model and improve the sensitivity and specificity. This method is of great
significance to the screening of cervical cancer, helpful for expanding the scope of screening, and provides a convenient,
fast and reliable screening method.
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Research on Automatic Identification of Main Plaque Types

of Coronary Artery Based on IVOCT

Qin Li

Department of Biomedical Engineering, School of Life Science, Beijing Insitute of Technology

Coronary atherosclerosis is the main cause of coronary heart disease. Accurate identification of plaque types is of great
significance for judging the pathological condition of blood vessels and guiding the follow-up treatment. Intravascular
optical coherence tomography (IVOCT) has been widely used to determine the type of plaque in blood vessels, but most
of them need to be judged by clinicians. Different clinicians’ experience will lead to different results. The purpose of this
paper is to develop an automatic identification algorithm for IVOCT plaque image, which can be used to assist clinicians
in image analysis. Firstly, the image is preprocessed by removing the guide wire and catheter artifacts. Then the texture
features of plaque image are extracted by using gray level co-occurrence matrix, uniform rotation invariant local binary
pattern and contourlet transform. Combining of three feature selection algorithms of relief-F, Laplacian score and the
maximum relevance minimum redundancy, the feature selection is carried out on the extracted texture features. The
extracted texture features are sorted and redundant features are removed by random forest classifier. The classifier model
is trained for pixel classification in plaque area. The overall identification accuracy is 82.2%.
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Cherenkov Imaging and Therapy Mediated by X—Ray Radiation
Cuiping Yao
the School of Life Science and Technology, Xi’ an Jiaotong University

Cherenkov light can be generated in situ in tissue during radiotherapy from therapeutic megavoltage (MV) X-rays radiation
beam delivered by a clinical linear accelerator, which can be used not only to monitor some molecular events during
radiotherapy by imaging technology; but also to realize the synchronous chemoradiotherapy with a good prognosis of
tumor. For imaging and therapy the different dyes and nanoparticles are necessary. In our study, in-vivo mapping of
tumor oxygen partial pressure (pO2) directly during radiotherapy achieved by using time-gated luminescence imaging
from an in-vivo oxygen sensor, PtG4, excited by Cherenkov light generated from 6MV X-rays delivered by a clinical linear
accelerator. Radiation responsive and non-responsive tumor lines were used to illustrate the differences apparent in
pO2 histogram changes within the tumor during each fraction of radiotherapy. Synergistic to radiotherapy and other
treatments, nanoparticle- Doxorubicin (DOX) loaded micelles that can be triggered by x-ray were used. The nano-sized
micelles were folate-conjugated copolymer poly(ethylene glycol)-poly(e-caprolactone) copolymers (FA-PEG-PCL), to deliver
photocaged prodrug of doxorubicin to tumor tissue. Where photocleavable o-nitrobenzyl ester derivative caged DOX
(DOC) was loaded into inner of FA-PEG-PCL micelles for its hydrophobicity. Upon irradiation, this DOX was released from
micelles based upon cleaved o-nitrobenzyl ester that makes hydrophobic DOC into hydrophilic DOX. This manner showed
good anticancer efficacy in vitro and in vivo. Because Cherenkov emission is generated in situ, the therapy and imaging
can be implemented in deep tissue. The imaging and synergistic therapy have the potential translation for using of clinical
instrument.
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High Spatiotemporal Resolution Fluorescence Imaging of Biological Samples in Vivo
Liangyi Chen

Institute of Molecular Medicine, Peking Universit

Email:lychen@pku.edu.c

Here we will present two pieces of high-resolution fluorescence microscopy methods we invented for live sample imaging.
The first one is for in vivo imaging, which is a fast, high-resolution, miniaturized two-photon microscope (FHIRM-TPM).
With a headpiece weighing 2.15 g and a new type of hollow-core photonic crystal fiber to deliver 920-nm femtosecond
laser pulses, the FHIRM-TPM is capable of imaging commonly used biosensors at high spatiotemporal resolution (0.64 um
laterally and 3.35 um axially, 40 Hz at 256 X 256 pixels). It compares favorably with benchtop two-photon microscopy and
miniature wide-field fluorescence microscopy in the structural and functional imaging of Thyl-GFP- or GCaMP6{-labeled
neurons. Further, we demonstrate its unique application and robustness with hour-long recording of neuronal activities
down to the level of spines in mice engaging in social interaction. The second method is for live cell long-term super-
resolution (SR) imaging. We have developed a deconvolution algorithm for structured illumination microscopy based on
Hessian matrixes (Hessian-SIM). It uses the continuity of biological structures in multiple dimensions as a priori knowledge
to guide image reconstruction and attains artifact-minimized SR images with less than 10% of the photon dose used by
conventional SIM while substantially outperforming current algorithms at low signal intensities. Hessian-SIM enables
rapid imaging of moving vesicles or loops in the endoplasmic reticulum without motion artifacts and with a spatiotemporal
resolution of 88 nm and 188 Hz. Its high sensitivity allows the use of sub-millisecond excitation pulses followed by dark
recovery times to reduce photobleaching of fluorescent proteins, enabling hour-long time-lapse SR imaging in live cells.
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Bioinspired Nanovesicles as a Versatile Drug Delivery System for Imaging—Guided Cancer Therapy
Gang Liu
Center for Molecular Imaging and Translational Medicine, School of Public Health, Xiamen University, China.

The development of smart nanoparticles that enable to circumvent biological barriers and transport cargoes to target
sites in the body promises safer and more effective drug delivery. Since cell membrane-based nanovesicles have the
characteristics of both nano-sized and cell-based drug delivery platforms, they are regarded as promising cancer targeted
delivery tools for both endogenous and exogenous cargos. What is perhaps most fascinating about these cell membrane-
based drug delivery systems is that the natural targeting ability of those producing cells makes the exogenous engineering
of targeting moieties unnecessary. In our laboratory, a variety of bio-inspired nano-biomaterials, such as virus-like
nanoparticles and ferritin nanocages, have been studied for drug delivery, cell labeling, and gene therapy. A number of
hybrid nanoparticles containing synthetic and biological components have been utilized for achieving sustained release
and target-specific delivery. We are particularly interested in cell membrane-based nanoparticles containing bioactive
molecules useful for therapeutic and imaging applications in cancer theranostics. In this presentation, an innovative
biomimetic nanoparticle platform for delivering therapeutic anticancer agents and imaging-guided cancer therapy will
be introduced. In addition, the major hurdles in the clinical translation of cell membrane-based delivery systems will be
discussed.
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Silicon Nanomaterials—Based Bioimaging and Biosensing
Yao He

Laboratory of Nanoscale Biochemical Analysis, Institute of Functional Nano & Soft Materials (FUNSOM), Soochow
University

Recent advancements in the fields of silicon nanomaterials-based bioimaging and biosensing will be reviewed based on
the recent research works of our group. By virtues of surface properties and quantum size effects of silicon nanomaterials,
ultrasmall fluorescent silicon nanoprobes (3~5 nm) featuring strong fluorescence intensity (photoluminescence quantum
yield (PLQY): 25-50%), robust photostability, benign biocompatibility and good water dispersivity were synthesized. These
as-resultant silicon nanoprobes were employed for long-term immunofluorescent cell imaging, imaging and treatment of
ocular neovascularization, imaging and photoactive killing of Gram-negative and Gram-positive bacteria. Compared with
conventional fluorescent probes-based imaging methods, silicon-based bioimaging method displays strong and stable
signals, which is more suitable for long-term and real-time analysis. On the other aspect, high-performance silicon-
based surface-enhanced Raman scattering (SERS) substrates were made of metallic nanoparticles in situ grown on silicon
walfer, greatly improving reproducibility of SERS signals. On the basis of this, reproducible and sensitive silicon-based
SERS sensing platforms were fabricated for achieving sensitive, selective and multiplexed analysis of various targets from
molecular level to cellular level.
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Multifunctional Semiconducting Polymer Dots for Super—Resolution Imaging and In Vivo Sensing
Changfeng Wu

Department of Biomedical Engineering, Southern University of Science and Technology, Shenzhen, Guangdong 518055

In this presentation, I will present several new types of polymer dots (Pdot) for biological imaging and glucose sensing. The
hydrophobic semiconductor polymers tend to form small, stable and densely-packed Pdots. The large absorption cross
section, high fluorescence quantum yields, and good biocompatibility are promising for biological imaging in vitro and in
vivo. We report two types of BODIPY-based polymer dots (Pdots) with narrow-band emission, pronounced fluctuations,
and prominent photostability, thus enabling high-order, dual color SOFI nanoscopy. Single-particle and subcellular SOFI
analysis reveals the superior performance of the BODIPY Pdots as compared to conventional Alexa dye labeled antibodies.
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In contrast with wide-field images, the spatial resolution (~57 nm) is enhanced by ~6.0-fold in 8th-order single-particle
SOFI nanoscopy. A spatial resolution (61 nm) was obtained for microtubules labeled by Pdots, while the majority of the
subcellular structures were lost for those labeled by Alexa dyes in 8th-order SOFI. For in vivo sensing, we show that an
ultrasensitive optical transducer can be used for wireless glucose monitoring via a smartphone. The optical transducer
combines oxygen-sensitive polymer dots (Pdots) with glucose oxidase that sensitively detect glucose when oxygen is
consumed in the glucose oxidation reaction. By judicious design of the Pdots with ultralong phosphorescence lifetime, the
transducer exhibited a significantly enhanced sensitivity by one order of magnitude as compared to the one in a previous
study. As a result, the optical images of subcutaneous glucose level obtained with the smartphone camera could be
utilized to clearly distinguish between euglycemia and hyperglycemia. We further developed an image processing algorithm
and a software application that was installed on a smartphone. Real-time dynamic glucose monitoring in live mice was
demonstrated with the smartphone and the implanted Pdot transducer.
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High—Resolution Optical Imaging and Manipulation in Deep Biological Tissue
Puxiang Lai

Department of Biomedical Engineering, Hong Kong Polytechnic University

Light, in many ways, is an ideal form of electromagnetic waves to probe biological tissues as light can interact with almost
all kind of molecules. By examining the light changes in absorption, scattering, phase or polarization, one is able to obtain
structural, functional, metabolic, and molecular information of the probed tissue. Biomedical optical imaging, however,
encounters an inevitable trade-off between resolution and penetration depth due to the strong scattering of light in tissue;
existing microscopic optical modalities can seldom see beyond the so-called optical diffusion limit (~1 mm for human skin).
Within or behind thick scattering media (such as biological tissue), light travelling along different optical paths interfere
randomly, forming seemingly random speckle patterns, if the coherent length of the light is sufficiently long. In this talk,
we summarize our endeavors in the past years of using the synergy of light and sound to achieve high-resolution optical
imaging within or through thick scattering media based on optical wavefront shaping approaches, such as optical phase
conjugation, iterative optimization, transmission matrix measurement, as well as deep learning. Limitations, potential
applications, and further direction are also discussed. Whilst a lot need to be furthered, these explorations may potentially
generate new inspirations and opportunities in the community.
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Optofluidic Chips for Multiplex Protein Molecules

Xiangwei Zhao

State Key Laboratory of Biological Science and Medical Engineering, School of Biological Science and Medical Engineering,
Southeast University

As a carrier of information and energy, photons have unique advantages in detection and analysis. Especially in the field
of biomedicine, the detection of biomolecules and cells is often inseparable from photonics technology. The microfluidic
biochip is a micro-nano device for integrated biological sample analysis. It has the advantages of high integration, small
size, high throughput, low consumption, etc., and has received extensive attention in the biomedical industry in recent
years. Optofluidics is a new direction to the integration of microfluidic chips and photonics technology, which can greatly
reduce the amount of sample, improve detection sensitivity and flux, in the field of biomedicine and shows a broad
development prospect. This work mainly introduces our development of optofluidic chips based on nanomaterials and
microfluidic chips which control the transport of fluids at the microscale by controlling the interaction of light and matter
at the nanoscale. These chips can be used for the highly sensitive detection of biomarkers such as tumors, myocardial
injury markers, and high-throughput, low-cost antibody screening, which lays the foundation for the development of new
bioassay techniques.
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Non—Invasive Deep Tissue Focusing and Imaging for Neuroscience Application
Ke Si

Center for Neuroscience, Zhejiang University School of Medicine

Optical microscopic technology together with optogenetics play an extremely important role in neuroscience. However,
due to the high scattering characteristics of brain tissue, non-invasive high-resolution focusing or imaging in deep brain
remains a major challenge. Here, we will introduce several potential solutions from the view of optical system design.
Several optical systems with deep tissue imaging and focusing capability will be reported from the aspects of enhancing
the penetration ability of incident light (visible light, etc.), improving the detection ability of weak signals and enhancing
the high resolution microscopic capability with large field of view. For example, a high-sensitivity detection scheme based
on modulation and demodulation is proposed, which can used to overcome the problem caused by the very low signal-
to-noise ratio of common probes in deep biological tissues; Conjugate adaptive optics technique with multiple guide stats
is proposed to solve the problem of high-speed correction of distortion in deep biological tissues with large field of view;
Machine learning based wavefront compensation is also proposed, whose compensation speed and effect are greatly
improved compared with traditional methods.
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Multi—Mode Optical Characterization of Tumor Micro—Environment
Liwei Liu
Center for Biomedical Photonics, College of Physics and Optoelectronic Engineering, Shenzhen University

Tumor microenvironment refers to the internal and external environment in which tumor occurs, grows and metastases.
The relationship between tumor microenvironment and tumor is called "seed and soil". In the process of tumor diagnosis
and treatment, tumor microenvironment plays a crucial role. Therefore, imaging monitoring of tumor microenvironment
becomes an evaluation tool in tumor treatment. Our research group has carried out many years of research on optical
imaging technology, which covers different levels of optical imaging characterization technology of molecules, cells,
tissues and living bodies. These optical imaging technologies provide powerful technical support for the monitoring of the
microenvironment in the process of tumor treatment, including fluorescence lifetime microscopic imaging and nonlinear
optical imaging. With the help of mature optical imaging technology, the clinical progress of qualitative and quantitative
analysis of microenvironment during tumor treatment can be advanced. This report mainly introduces the recent research
results of the research group on tumor microenvironment imaging.
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