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The Principles and Applications of Ultraspatially-
Resolved Fourier Transform Infrared Microspectroscopy
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The infrared microspectroscopy beamline at the National Synchrotron Radiation Research Center
(NSRRC) has been adapted to provide intense collimated radiation for a mid-infrared microscope.
Infrared microscope with high brightness synchrotron radiation has greatly improved the spatial
resolution of this technique by allowing high quality spectra to be collected from samples whose
size is approaching the diffraction limit for this wavelength of light, typical 8 —10 um. In this study,
the infrared spectral images of colorectal tissue showed that the absorbance of amide bands for
normal tissues was much lower than that of the malignant tissue. The decrease in absorbance of
phosphate of DNA was found in malignant tissue.
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HA  ANERPERCE R E 0 20E 5
Firs « 5348 » JRgT A SN (hemangiomas)
%< 5 H'E (amide I 5 amide ) KARHGZ LMY
AR R TP A R

2. /RIER2EN LROFER

RLANE TR B Rt e T B A A B B 8 1)
I HIATE B b 32 B A SRS 1 553 T 43 R R
$H > — BEESE (calcium oxalate) @ 55—
FEE I #5 (calcium hydroxyapatite) > # £7 HH SEREE
53 FIRLANR SO LRSS A HARA R0 - R
RIRAIREAR R IR IR R I _ERSERR « BbAbh - 4T
ARG R il 55 AT i F A TE 5 S s v SE B R
BRVEMAT - DOEEEE e b B B R A




3.

) 4 35 4¢ 4 Sh KR
2 R 98 4 kR
(1200 K) =R £k
B R e
(a) B %4 &R
T hRBRXIH S
13 x 10 um’ ; (b)
ERBA LR
R L 50 %
30 um’ °

ST RS S B R B TR R 43 [ 2 S B R R AR
FE - DU RIS 8 7 26 Fr s kO B B TR - T
SRR ) KA TP S LT B R ff
ZEHT > FEIESE EFLFAE (osteoporosis) © TR
Mendelsonhn 25 A\ " FIFIRLAIME 3L 82 4 b 7o

0.35

amide |

Normal
Cancer

0.30+

paraffin

0.25+

0.20+

Absorbance

0.15+

T T T T
1800 1600 1400 1200 1000
Wavenumber/cm ™'

B 4. A IE F S5 B 42 I 40 IR 4 SRR R E o

{bEERET -1 ERSIFR/NE (transforming growth
factor * TGF-1 ° knockout mice) 75 §& P YRR
5 E B o R DU SRR (estrogen
therapy) ¥R Z 1B EEHIE R IE FF R #E -

amide |

Normal
Cancer

amide I
0.4 paraffin

Absorbance

T
1400 1200 1000
1

v L)
1800 1600
Wavenumbers/cm™

MEME 55 =4 94.12 25



Frm w gy oy
im m ®n 4n =N & T

015 0.10 -0.05 0.00 005 0.10 0.15 020 025 030 035 040 045

B 5. 7% PR ARAT L & 10 um X AFRES R 4 808 & L7518 R A S R FEFR © (a) £ HE R &R I 7 48 5
(b) k& J B2 b1k 48 5 (c) amide 15 (d) amide IT 5 (e) paraffin ; (f) DNA ; (g) 4z 4MRIK5EE > A E °

3. AMAEYBER
RLANZAGOERE R T SR BERFHIYDERE SN - A ]

PRGN 347 > B IIE—S TR A YRR

PR > R AT TR R AR DR G - TR

26 BMEHHME_TLEE=H 9412

TR ENEIE - MERBCRRIR A > ErE
IR > 2EEE & B8 KRR LR R 73 AT
HITETE - (8] 6 R AWTIE =i AN ZEAL Bl 2 iR AL
INEFHER F (low-e slide) 2 ATAMERER G -



i .
Frnclitem | e vi

(b)

015 010

& Tl EeN

g om armmerr

i I B

005 0.00 005 010 0,15 ©0.20

0,25 030 035 040 045

6. AFAFLG BmpR o (2GR bk d oM I BPCREFE 5 (c) W RER 5 A

ZATSNBOR TR AR () A SNBOKRE A [ o

RIS ZE BN = =U=Ydiinpaapas iiliD
AENGIEvA= PR

B~ RREYFR

FHARRLA MR L S BUR RS R AR L A1
R A Bt A RS AL AT E 7 TS Y
Bl ARAET SR 2 BRI NEROER
f b DR SeRAIREDERE T - SSMEAR
HEEBE ~ SRR DU R A BB i CA 2=
TR R Z RLA M RS DA A Y
FRIFRE] - RS A B A -

KKK 3 GeV [ ERETRLIMNER TR UGS 3
HE— SR —(EE R E H S EERRLIMEE - R

REEEH 3 GeV [A]F HR S I &R RESH2 (Al
Rt i A 2 5 9 72 BT B Ve R - Ol B HE A R
(microcrystals) Z [E|REVJH - B LER ~ SRS
NHY B S P RO IE AR AL A
il o TEEEAYE - FEHE SRR TR Il
SREE R AR TE SE DU BRI RIS & B -

253

45 R BB ARG TE AL B I o B AL R R B B A A
T AT R T B e AR A R A e B -
RHBERE S B4R o R BEA a0 L0
B o

BEMAME_ 55 =1 94.12 27



SENRK

1.
2.

10.

11.

12.

14.

28

N. Gat, Imaging Spectrometry, Proc. SPIE, 4056, 50 (2000).
A. M. Title and W. J. Rosenberg, Imaging Spectrometry, Proc.
SPIE, 268,178 (1981).

. P. Yeh and J. Tracy, Imaging Spectrometry, Proc. SPIE, 268,

171 (1981).

. L.J. Denes, M. S. Gottlieb, and B. Kaminsky, Opt. Eng., 37, 4,

1262 (1998).

. S. E. Harris and R.W. Wallace, J. Opt. Soc. Amer, 59, 6, 744

(1969).

. TR BHEEE, SR, BHEHTA, 23 (4), 63 (2002).
. C.-C. Yuan, P.-H. Wang, H.-T. Ng, Y.-F. Li, T.-S. Huang, C.-Y.

Chen, L.-C. Tsai, and W.-Y. Shyong, Gynecol. Oncol., 85, 148,
(2002).

. C.-C. Yuan, H.-C. Huang, L.-C. Tsai, H.-T. Ng, and T.-S.

Huang, Apoptosis,2, 101 (1997).

. S. Neviliappan, L.-F. Kan, T. T. L. Walter, S. Arulkumaran, and

P. T. T. Wong, Gynaecologic Oncology, 85 (1), 170 (2002).

L. Chiriboga, P. Xie, H. Yee, V. Vigorita, D. Zarou, D. Zakim,
and M. Diem, Biospectroscopy, 4, 47 (1998).

B. Rigas, S. Morgello, I.-S. Goldman, and P. T. T. Wong, Proc.
Natl. Acad. Sci. USA, 87, 8140 (1990).

M. J. Romeo, M. A. Quinn, F. R. Burden, and D. McNaughton,
Biopolymers, 67 (4-5), 362 (2002).

L. M. Miller, C. S. Carlson, G. L. Carr, and M. R. Chance,
Cellular and Molecular Biology, 44 (1), 117 (1998).

FHEIAE 55 =1 94.12

15.

16.

17.

18.

Y.-C. Lee and C.-I. Chen, Proceedings of the Sth International
Conference on X-ray Microscopy (2005)

Y.-C. Lee, C.-I. Chen, Proceedings of the Keihanna Conference
on Molecular Biophysics (2005).

A.J. Sommer, J. L. Dellomo, L. G. Tisinger, A. P. Evan, J. C.
William, and S. Bledsoe, Proceedings of the 29th Annual
Meeting of Federation of Analytical Chemistry and
Spectroscopy Societies, 85 (2002).

R. Mendelsonhn, Proceedings of the 29th Annual Meeting of
Federation of Analytical Chemistry and Spectroscopy Societies,
October, 157 (2002).

EREREAHBIRERENLERL  HEBAZAY
BRI AT CHEREE -
MEELEEARBELIGEMERSWERL  HEBHX
R Y @A AF CRIFEE -

Yao-Chang Lee received his Ph.D. in chemistry from
National Tsing Hua University. He is currently an assistant
scientist at National Synchrotron Radiation Research Center.
Ching-Iue Chen received his M.S. in physics from
National Taiwan Normal University. He is currently an
associate scientist at National Synchrotron Radiation

Research Center.



