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Abstract: In the course of phototherapy, the spectral band and therapeutic light intensity are the key fac-
tors that determine the indications, therapeutic depth, and curative effect. Based on the principle of water-
filtered infrared A, a high-power halogen lamp was used as the light sourcein this study. A high-power
spectral therapeutic apparatus, comprising a beam shaper, a closed liquid filter, and an electronic control
system, was designed. Its basic performance was equivalent to those of advanced foreign products. The
spectrum, optical power density, electrical safety, and electromagnetic compatibility passed the medical
device registration test. The device was used clinically for 71 patients to treat chronic soft tissue injury, in-
flammation, and pain. After (641) days of treatment, the total effective rate is 100% , and the significant
efficiency is 80.28% , without adverse reactions being recorded. The therapeutic apparatus improves
the effective spectral width and the therapeutic light intensity, reduces the thermal effect, increases the

penetration depth and curative effect, and can be widely used in soft tissue injuries, chronic diseases,
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pain and wound healing.

Key words: medical optics; spectrum therapy; waveband; light intensity; treatment depth

1 3 =

B B 5 B 5] R 018 M 4% E RN R 2
Ik PR Hh B UL 22 D B 5, HEAE 05 3 6 K 9 e &2
KR I | S P PR A RE VIR, ™ EE S A AR A Y
Bl AN AE TS B, T EAE E k. HH A
A ARG R E, B AT A S B e gt A T
WG =R R " BREGWZ A,
Py 3 PR 2 i DR v e i A T 08 - B, R B O i
A YT B BT b BT AR S
Peyr AT R LR P IR AR AE G A A, 5 38 UK
o BOE AR NP 22 75 A B 5R bRl s S B BE . I
ARk O T i R AR 4 il =8 AR MG T RO
Yl BB YT B A i R i ik . Hor,
200 20 A S IR S LA e LED G i & 19 1 H
Rz ABWAFTEOCTE A DGR EAR 55
TR BE R AR N ™ i AR ), 20 2R oK 7R
Hoffmann 2% 5 T A K I # B A RS2 0
R BE G B SR BRI R T — B T KB LD AR 2R A
(water-filtered infrared-A, wIRA) Jit Bl fit) i3 JE 2%
R T A, FHOG % W 56 T R LG AR 44 A
(760~1 400 nm) 7 Bt , 2 % £ B H mW/
em® ™ TR T AL GG IR A OGS AR L RE R AIL AR
BN S AR T L I, BRSE R IR I G X wl-
RA K HG 77 AL 3 K i PR W FH I J T K &t 14 i
LI R Tz R TR A K
P00 e % wIRA B A A9 B 58 ) 7 51 1F
otz JF B Z £ AE wIRA By Il K i H
o Al R 2 B R R I R IG YT R B R R
ST R ARG IR BT Ik B RA
fif A A T wIRA JE I IR IT i &, T2tk
U 07 1) i PR AT 98 A 35 20 L

wIRA Jit B AR 40 K A0 )2 X K B DG Y 3k 8 R
FH 125 AR AR 2o 11 2 K Dl 7 v 25 5 Al Bz ik 4
400 1 D B W AT, PR BR T AT DO i B K RE 8 TR o
B BT 2150 A(760~1 400 nm) i B . AR SC 3
TIZ BT T R UGG T AL, I 0 T4k
2 ZLANE MR I PR b o 328 A TE A 2L
P B R A7 Ty T AR 3 PR RIS B T R A S
7 K

2 KRELIERAWMEKRLARE BRI

1R 2 T wIRA SR K I O635A
JPAC L FEAL A . e iR 7 A 32 2y AL A &
GEMBUR 193 B AR, Hoh K IBZLR A R
SRR T AL, LI DRI R E A IR
ar EOL Ve AR AR A A AR S U i IR T
REHIESS e

D PR R BH DG A8 5, A Hh O R 225 R e
N R NSRS PN SRl TR L SURT
i, 108 Ao TR I 2 A A O A T WM T R
O3 55 by 0 B IR AR AR A5 09 3 21 50 B U B K Al A
H B, R Jm ol g O A i AR B BT IR Y
i

il
E¥ N
FHL oy
i i
= AL ot
i
T T 4 gt
BHE LR TR IER JECH
IKUBLLANR AFEAR L K,

1 RIAFEETEIR TR K IE LN A R GE2H R
Fig. 1 Composition of water-filtered infrared-A system

for high-power spectral therapeutic apparatus
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Fig. 4 Two models of filament construction
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Fig.5 Simulation results of side filament light source and side reflector cup
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Fig. 6 Simulation results of filament light source structure and rear reflector cup
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Tab. 1 Power density distribution of side-mounted reflec-

tive cup with liquid thickness of 28 mm
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2 RERARAMDEZELIGRR(BEEEH 28
mm)

Tab. 2 Power density distribution of rear reflective cup

with liquid thickness of 28 mm
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Fig.7 Schematic diagram of liquid filter
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Fig. 8 Optical wavebands of three optical quartz glasses
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Tab. 3 Performance of optical quartz glass
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Fig. 10 Basic structure of electrical system of spectral

therapeutic apparatus
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Tab. 4 Therapeutic light intensity of two kinds of spectral therapeutic apparatus
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