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Technology Overview and Biomedical Application of Optical Coherence

Tomography
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Physicians have long desired a trans-illumination technology to visualize the body for more
accurate disease diagnosis and treatment. Many medical imaging methods have been developed
to provide such a visual representation of the interiors of the body. OCT is a rather recent
development among the many imaging technologies. Section | of this article describes the history
and clinical background of OCT. Section Il includes an in-depth analysis of the principles and
integration systems of OCT. Finally in the last section, we overview the market opportunities and
list current and future applications of OCT.
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Tomographic Techniques Resolution Penetration Depth Use of Dye or Tracer

Computed Tomography(CT) ~mm >10 cm Yes
Magnetic Resonance Imaging(MRI) ~mm >10 cm Yes
Positron Emission Tomography(PET) ~mm >10 cm Yes
Confocal Microscopy 0.1~1 wm 0.1~0.2 mm Yes
Multiphoton Microscopy(MPM) 0.1~1 wm 0.1~0.2 mm Yes
Ultrasound Imaging ~100 um 1~10 cm No
Optical Coherence Tomography(OCT) 0.5~20 pm 1~3 mm No
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Companies Developing OCT Systems e
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* 40 OCT System Companies in Varying Stages of Maturity
* 78% Originated as Startup Companies
* 42% Connected with Government Funded Research Organization
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Type 2012 2013 2014 2019 CAGR% 2014~2019
Frequency Domain OCT (FD-OCT) 591.4 628.2 691.1 1,006.9 7.8
Traditional OCT/Time Domain (TD-OCT) 43.8 46.5 50.4 70.5 6.9
Polarization Sensitive OCT (PS-OCT) 16.7 17.8 19.6 28.7 7.9
Others (FF-OCT and Optical Delay Lines) 27.2 30.2 343 58.3 11.2
Total 679.1 722.7 795.4 1,164.4 7.9

FEH AR+ BCC Research

FROCTER A B R BT HERIZREL -
SSERKTMBYE  BRESMER
% BIEFTEGEHEEBEANRFEEE
RmaZBRMIEETH - WHTEHIE2IR
MAIBERRE » IEERE4BCC Research
20155 FTEE » ELUIRRME » $MEMHS
AR Ol BER K R8.5% ©
RERERMIGHEERANFD-OCTH
fRZE48 » IKIEBCC Researchi#1ERVIAE - IIF
EIBAYBI A K REIhE A Topcon ~ Carl Zeiss
Optos PLC ~ Heidelberg ~ ThorlabsZs - BR{BE
BEIEMEE OB A Thorlabs » LTI
BRETEOCTRIBHIME » MaEd EHR
T2 B HENEILH M= - %25
FEMNOCTSREMIFEAR ABRKRRAYEZ
- KEND R T HRNEREAIER @ LLETE
SRABRCEEAZN - OCTRIRIE LD
B—EWNmE -

19955 HIREE — & LA KB 18 = 575
MOCTHAR » ERZIIMTAVERIRER® -
TERTE AN D REYEFEATEIFEY
B JFAEYIBEESHE - LU OCTER
REVSEYSE > MR REEREEZRE
o BIE—RmAISS B N BN EIEFIT -

MRHEFRE  https://www.materialsnet.com.tw

ABN (ENEERS  OREHERE"
BT (2) FTHIE I

Kz EHElLUEROCTEHR T B
HEGBEZBES RS HOCTRX
MEESERREYEENIT » 52T
ERERNAITEMERRS » BT ALE - HARLURE
FERREARS » AIBXR - IRERRBIRS
BEEFER » NETLb)FT

FERARRANRE @ REEN
1.5 25 RR » EABEEBENRRE
B ARE—ER#R ° fE8E+5F » OCT
EXCERRAIER L EEEEEY
LEZERR » OCTHUEEIRENRBER - &
RE -~ ERfE -~ I8 ~ EERTIRY - 8
A IE S BIEOMBELRE Ry L - 20

TEMRIRESS

115



TS
3708A
2017/10

116

EBERBHX
)

4

'4

(a) Stepl.E! i M(Dermoscopy) Supz.ﬁllll!ﬂtsldntomog’nphy)‘
OCT image

‘-"'"-'.'"’\:

R ya s AT

[ R o

S— L BRFECaSROE  BEES
BRA? wm am
HEMNE unsnﬂu s
249 _—— ' BEEaER BRI

2017428178 FF02:27

(b)

AB+ THREBEESAE

R ~ Z1E ~ RIR ~ B2~ RIS
e s @XRAE 5 UIRBFR(Psoria-

B &% (Lichen Planus) ~ #IIHIRE
(Cutaneous Lupus Erythematosus)'Y5 » 1573

sis) ©

SN AOCTEE SR EA ML BRIZE
Si=[Uai=pi=d

MER BEEFREZERE - ME
FlERRERMENRE » NEBBUEHEE
BHES(CIREEE » BHREM ~ Bx

RSB » BARKAEZE - BEIIRM
EEEMAZR > OCTRINEBREERE

> JERIIRBERERE - BEOCTH
MaRrERERNREERS ~ BEREKX
THRbTEEes ﬁﬁﬁﬁ’s&ﬁj}gﬁi 2R 5%
OJRRFRELE > LEBEEEEERILE
HRYEBE L - B+ BEIRFVEE
BEE  ANEZSBINEBEE » ke
BEEOUIBREMAVRETSSE - @

23Rk

1 Nathaniel M. Fried & Arthur L. Burnett, “Novel methods
for mapping the cavernous nerves during radical prostatec-
tomy,” Nature Reviews Urology, 12, 451-460, 2015.

2 http://blitiri.blogspot.tw/2013/10/coherence-3-michelson-
interferometer.html

3 Wolfgang Drexler and James G. Fujimoto, “Optical Co-

' (o) EEREERES

10

11

12

13

15

» (0)fFHEERER

herence Tomography — Technology and Applications,”
Springer.
https://www.slideshare.net/Prezi22/lecture-24-5735970
Murtaza Ali and Renuka Parlapalli, “Signal Processing
Overview of Optical Coherence Tomography Systems for
Medical Imaging,” TEXAS INSTRUMENTS White Paper,
June, 2010.

Eric Swanson, “The growth of the OCT mart.”, 2013.
Shalini Shahani Dewan, “Grobal Markets and Technolo-
gies for Optical Coherence Tomography (OCT),” BCC
Research, 2015.

Schuman JS, Hee MR, Arya AV, Pedut-Kloizman T, Pu-
liafito CA, Fujimoto JG, Swanson EA, “Optical coherence
tomography: a new tool for glaucoma diagnosis,” Curr
Opin Ophthalmol, 89-95, 1995.
E. Auksorius and A. Boccara, “Fingerprint imaging from
the inside of a finger with full-field optical coherence
tomography,” Biomedical Optics Express 6, 4465-4471,
2015.

Liu, P., Groves, R.M., Benedictus, R., “Signal processing in
optical coherence tomography for acrospace material char-
acterization,” SPIE (International Society for Optical Engi-
neering), Optical Engineering, 0332011-0332017, 2013.
Abdullah Al-Mujaini, Upender K. Wali, Sitara Azeem,
“Optical Coherence Tomography: Clinical Applications in
Medical Practice,” Oman Medical Journal, 86-91, 2013.

J. Welzel, E. Lankenau, R. Birngruber and R. Engelhardt,
“Optical coherence tomography of the human skin,” J] Am
Acad Dermatol, 37(6), 958-963, 1997.

J. Weissman, T. Hancewicz and P. Kaplan, “Optical coher-
ence tomography of skin for measurement of epidermal
thickness by shapelet-based image analysis,”
ety of America, 12(23), 5760-5769, 2004.

J. Lademann, A. Kniittel, H. Richter, N. Otberg, R. v.
Pelchrzim, H. Audring, H. Meffert, W. Sterry and K. Hoff-
mann, “Application of Optical Coherent Tomography for
Skin Diagnostics,” Laser Physics, 15(2), 288-294, 2005.

J. Welzel, M. Bruhns and H. H. Wolff, “Optical coherence
tomography in contact dermatitis and psoriasis,”
of dermatological research, 295(2), 50-55, 2003.

Optical Soci-

Archives

MRHEFRE  https://www.materialsnet.com.tw



