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Development of a device for photodynamic therapy combining pure oxygen with LED array
HUANG Renxiang', WANG Xiaohui?, GUO Nanping', LIN Shanli*, BIAN Yanxiang', WANG Yan’, ZHOU Yuhui*
Guangzhou 510630, China

1. Guangzhou Race Medical & Beauty Equipment Co., Ltd., Guangzhou 510555, China; 2. Guangzhou Biotechnology Center,

Abstract: A novel treatment device for photodynamic therapy combining with pure oxygen and LED array is developed. The
device can produce pure oxygen based on the principle of pressure swing adsorption, and there is a photodynamic therapy
irradiator established by micro-lens array multi-wavelength LED and secondary lens array. The concentration of pure oxygen
output by irradiator is higher than 90%. The light sources include 625 nm red light, 465 nm blue light and 520 nm green light.
The pure oxygen combined with multi-spectral photodynamic therapy is realized by light sorting irradiation technology. The
problem that the therapeutic effect of photodynamic therapy is affected by the lack of oxygen is solved by a variety of
exogenous oxygen such as the synchronous output of pure oxygen and light by the irradiator to maintain the photodynamic

therapy area in oxygen-enriched environment. Moreover, the optical system of the irradiator takes LED array arrangement
instead of laser as the light source of photodynamic therapy, thereby overcoming the defects of low utilization of light energy,
different wavelengths on the target surface.
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uneven distribution of optical power density and large difference in the optical power density distribution surface of lights of

Keywords: photodynamic therapy; complex treatment; singlet oxygen; lens array; hypoxia; light sorting

2EIT H BB —Fh B s AN H R R Y R
22, o 7 AT i 781 95 17 )
Y6 3h 71 J7 5 (Photodynamic Therapy, PDT) J2 I FRENBREIT] 2N
A I FH R R IR BE B | PR A I P G R RN
EorF il sl 2R R R B E R IR AR 4 4, ik

=

o RGBSRy
R FZW S 34T i BRGNS
AR, Bl AN R 5 D02 k06 A4S (LED) [y
TR 8, BT LED JF & 19 45 Rl BB IR 2 s 2 i
TUGHRPDTFF 0. RT3 I ik e AT i
[ W75 B 89 ]2020-03-12
[BE&TE ) HEZE &AL (2019YFC0118804) 3 1 JH T X 4 RH
A VEHRI155 H (201807010009)
[EE B I FE, S g TR, EE SR B TR Desh A

M PDT 7 RO I R 2 AR A 3L
7 H R 45 7 T BF S, E-mail: 2861610521@qq.com; £ /)

NS T IR I B A sl iR L

PR, W S8 20 AR ol 3l ) S B e i Al /b (1
SN, 7 PDT Hte 3 A Al sl g s 2RI ]
X LB A5 B AR S b 7R S R P AR AR S

o W R A B 26 24 RO | T) DB i 1 25 T ok

W BIFSE B, SRS R A R BT A A T E
3%, E-mail: 503225328@qq.com



6 Eyi

A% % LED [ 51D 8h ) A 1607 B AT

- 735 -

PRERIR T X & RS, B ATE A T A
FEBh 1R A I R Bl 1 i Z R, X
RN ARSCHIF T4l %A K LED BRSO 1 B2 A
BIT A o IR — T T 3 T8 R B (PS A il 4
Ji B A 7 A 3 e AR TR AR R D S Al S
HE S5 [ 25 i o 5 2 Bl AR 25 SR T B PR R 3
IRYT X B RS R RS A R e T2
ARG SRR IRl B, 5 — TR R s i
31 2363 LED &t h 5 B B 5 A4S A F
B REOCTIR R G it LA 5 R % 1 LED [ 47 HE
A B ARBO G 3R AE 6 8l 16T IR B AE (R L RE A
FHARAG D CT 3R 5 oy A A3 5) AR [RE KOG e B
o S T s PR ) 23R 98 8 A TR 25 S R AR R, FE 4
R ¥ELED BOGE M A RBUN (EER Hak M

REAEE. DGR 5878 BB IRI I 7 AR 2 AN Rl (R
KSR — R IV H . MAh, BA b R FDOGHE R 6
MRHA 38 5 AL R IBOE IS BUE A5 1R 77 X 21
REAE 38 73 M FH D't 1 S 065 o0 S0 ek ), 36 ik B 4% 11 £ 1
AR E AT A SR

1 BEIEHAZR

ST 15 £ R AHE I 1 7R . 54 i B
5 EHUAHZE N AR B4R IR S 2 RPN P2 4T
PR, o FHLEFERE IR IT  PSA il 4R EIREK
Sl HTE AR A O A HLAE B BT WiFi 38 TR
TCUA B R BIC AT oy o AR A R R G
PR TR, e NS B SEOR S RIS 506 L
g Az ) DT S PR A5 e T I fE

|mm@ﬁ¢ﬂ«4‘@@$ﬁw
B

e

> U] T -
R IR

>
>

+ t ¢t
| mominoe | [k g

EHRSE

BT

I TE LT
/=R T A

P SAifill % . 7T

h 4

BRI

1 & & B EIER

Fig.1 Overall structure diagram of the device
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Fig.2 Structure diagram of oxygen & light complex irradiator
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Fig.3 Optical stru cture of the optical system of irradiator
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Fig.4 Decomposition structure and prototype of oxygen & light complex irradiator
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Fig.5 Structure diagram of PSA oxygen generation unit
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Fig.7 Illumination—controlled signals in the first light sorting irradiation mode
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Fig.8 Illumination—controlled signal in the second light sorting irradiation mode
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Fig.9 Illumination—controlled signal in the third light sorting irradiation mode
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