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Two-Photon Fluorescence Imaging of Thyroid Tissue
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carcinoma. These results are consistent with the corresponding standard H&E histology imagings. Furthermore,
the collagen distributions in normal thyroid tissue and nodular thyroid tissue are observed to be different. These
Key words

By using two-photon excited fluorescence (TPEF) and second harmonics generation (SHG), we imaged
results suggest that the two-photon fluorescence microscopy imaging can distinguish, the morphologic differences
5‘ I —> .

has the potential to be used for minimal invasive and rapid diagnosis of thyroid cancer.

fresh ex vivo thyroid tissues, including normal thyroid tissue,nodular thyroid tissue and papillary thyroid carcinoma
between normal thyroid tissue,nodular thyroid tissue and papillary thyroid carcinoma tissue in microstructure, and it
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tissue. As can be seen, the follicles in normal thyroid tissue are in uniform size and shape, while in nodular thyroid

tissue the follicles are in different size, and there are abundant substantial cancer cells in papillary thyroid

medical optics and biotechnology; two-photon; fluorescence imaging; thyroid tissue
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Fig. 1 Schematic diagram of the experimental setup

AR SZ 55 2R FH PR A 20 B PR 00 5 BB, — A3l T
I SHG 55 (409 ~441 nm) . 5 — 4 #EYk TPEF
H (441 ~ 719 nm) . 13 B A H KB
512 pixel X 512 pixel, 3 15 — % g & 1% 19 1] 8] 2
157 s, BIFE 5 R B BOE B3N F15 mW, K
T AR S N B 9 18512 pixel X 512 pixel iy B4
B AR LR 691 pm X 691 pm,
2.2 HmiE

N AR 2 2R 5 57 el s 4 T s o i 3
BHE L, SRREF AR B BR 04 B AR & Sr BD AF iR T
—20 Crkffith i B BB LR E . SR TE HUIR R
HEFARYIBR G4 hN . Z 5 ¥ FE R AR
T E0CR 1026 (1 B 2% o 3 rp 2R 47 181 5 A 0 4
W) R R B ARG -4 (HEE) Yefa

3 &R 5k

X 11 5] A FROIR R AL SURE R AT RS A 4 4
{51) TF W IR IR 4490 3 451 45 T b FROIR R B A K 4
FFODR R L Sk R 2 R RE B . 238 T T A 2L Sk o 41
ZURE S B IR T 3 K NFE2 em DL BN

K 2(a) ~(c)4r 9 4E 730 nm, 850 nm i & T 5
N B AR MW IEH FAR R4 21 TPEF/SHG
E% e H HEE Y b) F . 5% FR IR A2 i g
TELZE B Y PN T T DB Y BRL 2 ST Y U
B2 A0 B AR . A 2 Ca) T 7 o T B FROIR R 8 96 A e
AR GE Y  R/NEE Ry — B, T UL D 1 B AT 4 (R
LR . 2(b) &850 nmi & A T B4 4 X
ARENRY . U8 HLEE AL BT T DL B A v X g
WP TR Sk B R D . B2 Co) T2 X B 4 4L 1
HEE Q) .,

K 2(d) ~ D4 H] & 730 nm,850 nm ¥ & T 5
9 HLAG A2 1k 19 45715 1k BRI B 9 TPEF/SHG
Fig Rk HEE @ A, WEARTAE 2,
B85V DR P 0 96 K /INAS B DR T R A7 R
SRS TR . H TR T A AR P L AR S T B R K
INAREE JEARA— 14 i (| 2(d) . (e)), ngk— 4
HAHRA BT B b . 5 e ORI e 1 0, JEE
WA 0] UL 22 A4S KNS S 1 5 R OR U8 Y A7 7
(| 2(D),

2(g) ~ (D4 H& 730 nm, 850 nm ¥ & 15
2 HA A2 M i B IR 7L SR RIE 4L 8L TPEF/
SHG Mg R H HEE Yyl F &, B 2() iR
S S I g A0 PR A S S 0 R L SKOTR L A A R O A TR
T HEBIA S5 B ZEBL. 850 nmik K i & 15 2 i



33 BHETE . ARG 0L F 2O AR 767

(a)~(c¢) TPEF/SHG imaging of normal thyroid tissue with the

excitation wavelength of 730 nm and 850 nm, and H&.E stained
section of the sample; (d) ~ (f) TPEF/SHG imaging of nodular
thyroid tissue with the excitation wavelength of 730 nm and
850 nm, and H&.E stained section of the sample; (g) ~ (i)
TPEF/SHG imaging of papillary thyroid carcinoma with the
excitation wavelength of 730 nm and 850 nm, and H&.E stained
section of the sample. Frames of Figures (a), (g) and (h) are
512 pixel X512 pixel. Frames of Figures (b), (d) and (e) are
1536 pixel X 1536 pixel. Magnification of Figures (c¢), (f) and
() is 40X
Bl 2 =FHRIEA AR TPEF/SHG EE X
Xt HEE Yo i) K &

Fig. 2 TPEF/SHG imagings of three different kinds of

thyroid tissue and corresponding H&.E stained

section of each sample
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* Metamaterials: negative index, cloaking and nonlinear phenomena

« Materials synthesis: molecular architectures for photonic applications, eg. carbon nanotubes, DNA and dendrimers

Nanofabrication techniques: eg. multiphoton polymerization and nanoimprint technology
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