R REAANT D L

AHFZE L 55 A IRTE S Y BE S 53 Y e A * e

T email ; liushangjian1974

iu#‘j@lﬁ %JEZ ?%JJLB J'E;'EJ%'4 @sina.com
(1 dbmrhEGRFARETER:E db5 100700) DOI: 10.7693/w120131104

Q HERRIERA I R AT R 2Z I S R T SR R R R R A s
b=t 100048)

G KlEFLTFHE R G ARA FIERBIZN  4bnt  100085)

@ EZmRrpUREA M EIE R R JEs 100081)

The application of terahertz spectroscopy and
imaging in biomedicine

LIU Shang-Jian"* YU Fei* LIKai® ZHOU Jing*

(1 Dongzhimen Hospital Affiliated to Beijing University of Chinese Medicine, Beijing 100700, China)
(2 Physics Department, Capital Normal University , Beijing Key Laboratory for Terahertz
Spectroscopy and Imaging,Key Laboratory of Terahertz Optoelectronics Ministry of Education,
Beijing 100048, China)

(3 The Insititute of Opto-Electronics of Daheng New Epoch Technology, Inc, Beijing 100085, China)
(4 Patent Examination Cooperation Center of the Patent Office, SIPO, Beijing 100081, China)

wm = KB ZE AN RAF R RS L DR/ R #i 53 T EULS B,
BLLAMESS . B R . XBTEk, B S ESETT WAL, 22 R B B
AIRRER ., B2 Al BER AN AT AT RE D SF SR LS, T A N TR AR DA BOR 6 2208 5
ARG E IRt T — Rl SERIEAR T s BT R 2Z IR e PR, ARSI
LIRVEE R, REMBAE LGRS A5 T5 R E T SR . 26 T2z B RILA L
M SCEAEST BRI 22 IEVE 5 UGB ARAE A B 24 SO WO R I, T R 1 R 24 e
P A N BRI S, AR RIZGR, Xt A=A (R AR RZ AR TS, e Ak
SFHARIMITE, DA 2o 05 i BLIR A A e . 2T Lok mImFoE et e, SO AT
KIhZEREHAAEARR 2GR R PRAR, JFRE T KRR

Xegia KB, KBRZZEUR, R

Abstract Terahertz (THz) science and technology is gaining increasing attention in the bio-
medical field. Compared with traditional medical diagnosis methods using infrared radiation, nuclear
magnetic resonance, X-rays or ultrasound, THz radiation has low energy, high spatial resolution, a
broad spectral range, and is a reliable means of imaging for the human body. Terahertz waves have
strong penetration and high fingerprint specificity, so they can play an important role in drug detection
and identification. This paper reviews the special techniques based on conventional THz time-domain

setups in disease detection and drug identification. With regard to the biomedical fields, we focus on

the application of THz radiation in studies of skin tissue, gene expression, cells, cancer imaging, the
quantitative analysis of drugs, and so on. We also present an overview of the future challenges and FERPHEHED “ERE KR
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