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Abstract With an effort to understand the influence of permeation characteristics of hyperosmotic agents on tissue
The significant improvement in light transmittance and thus enhancement of light penetration through tissue are

clearing progress and to look for effective concentrations that minimise the side effect for clinical applications,

porcine stomach tissues (mucosa) applied with a mixed solution of glycerol and dimethyl sulfoxide (DMSQO) are

investigated with near-infrared reflectance spectroscopy and optical coherence tomography. Four solutions of 80%
glycerol, 50% DMSQ, 50% glycerol with 20% DMSO (GD1) and 30% DMSO (GD2) are studied, respectively.

an increasing order for 50% DMSO, 80% glycerol, GD1, and GD2 are corresponding well to the rate and degree of
coherence tomography; bio-tissue
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demonstrated for all solutions. The development and effect of optical clearing accomplished by the four solutions in
water loss induced by the four solutions, which are in the same increasing order.
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Table 1 Chemical solutions used in this study

Solution D G GD1 GD2
Glycerol 0 80% 50% 50%
DMSO 50% 0 20% 30%

2.2 ALEBEENE

JT F A T O 7 2 AR 2R G 6 TR B L R R
T T84 5 24 820 nmHI25 nm, YN 1) FIAK [] 43 PR
551812 pmFI16 pm, 238 845 %08 40 kHz, K
605 nm ) £1 3% F >k S4B A T 0% 7 2 AR B 8 AL
PR SO B (FE R O o) b AE it m
63 BRI B G 43 30 49 H 3RA5 HA TR M 2 R R
JT 3R P45 6 e 6 6, A5 W R s B RO v B
RERMARRE . AR 53R 3 2 RS A
F A 1) BE B R AR S B R D, A T
IR IR 2, XAHER 20 M A B =Y
0. 25 mmf¥ K 1) 55 B AT F M E I B . Frilfe R
JEREAER MR B S B g5 R . A TR R AL
B R G RGBS % 3CBk[8~10,17],
2.3 koM

OB 5 RS K R E B A B SR
Varian Cary 500 Y3£{Y (Varian UK Ltd) 52 i, il
ER KT E R 800~2200 nm, ¥BE K (1. 15+
0.12) mmCH F 7 2 B R B B 0 e 4 2R ) ¥ o i

BEFBEALAESHEITAEENERS O WA 2R
e Fria), s O AN 12 mm X 8 mm, SBTERMME
25 B 00 15 00 T 49 4 3R A5 0 i i OG5 R A S #ROk
R EIERS M LR B REMEIR 1 J iy —Fp
YeBEHAN B, 482 5 min, 10 min, 20 min Fl
30 minff [A] [7] B 30 %€ 't 7 5 3 AR O, R AE
B R W <€ 1) B AR Ab 56 R — VA

KR 1400~ 2200 nm )8 52 5T 00 315 4%
RFEMIE R ALA=1og(1/R) , R K i #H % 47
BCSS A iAo I8 B 2], B O B A R Y Ot 2 8
AHBERBH-LRERBH, RIARMH T, de
Rigal £ 38 41 ¥ B3 1936 nm A1 1100 nm F ¥ & 4b
P 22 TR K 3 25 LR R 0 K A i B4, | T AR
YRR RBAE X — B RS E W B IR D,
XN R YR 2 22 AA ] DL BE A I BR AL
S5 A I R RO 3 R O 0 DB, A T A L S S AR
Yy R rp oK IR, A it T Y 57 B 3R] — <€ i 1) S
BIK S B (Coe) I T RAH

AA yestea

Coster = —22 X 100%, 1
. AAC()HH’OI X A ( )
JeEGT R E AT A8 AT HBE AR i T4 H
AT — Ttreated _ Tcontrol >< 100% , (2)
Tcnntrul
AR — Rtreate}de_Rcomrol X 100% , (3)
control

Hep T A 1278 nm WOBES FMH, R A K
1066 nmi & K 5T & {H. T 451 control I treated 43
T2 7 Ak BT Cof B A4 B2 )5 25 B 1) 6 1 00 2 1L
K a3 AR B R BB S AR 8 S AR O I R AR S
B R,
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KT TR AR OGS B R 5 O6E B 7R
HinHR P BBERN SRR, IR T RE UM A
HAMYEE FBOWEYHE KT EERNHEE
. EI1AMT EEEREEMERSE N 500
¥ H 9 + 20 % i) DMSO 1B A % W (GDD % B &
JRAE it E B < ¥ il 1400~ 2200 nm i) 3R W R WO
W%, 2R E 2R 43512k, (1D X B0 min) At i 7
WG (2) 5 min, (3) 10 min, (4) 20 min F(5)
30 minf Y6 . Yk B ERRAE R AL F 1450 nm Al
1936 nmfff iz, 73 HI %t B F K4+ FH OH @R 5
HOH %25 i1, & 5 7E 1450 nmF11936 nm ¥ %
Wi it o Ak SR ) #9870 B s T e B o't i B
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Fig.1 NIR apparent absorbance spectra (1400~2200 nm)

of stomach mucosa with the application of GD1 solution
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/NS &, (A ZE A 5 min | RS- Bk 5000
DMSO 51K R KL 5 58 80% I H il
HATR] » 22 BH 76 B b0 5 VB4 B0 46 B B, DMISO B H- 9
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FE) 2 50 % i) DMSO Fi1 50 % i H i b 3%, (4 B4 %k

=)

- DMSO

(1936-1100 nm)
<o
Nel

Normalised absorbance

=== Glycerol
0.8 1 e GDI
=i (3D2
0.7 - - - .
0 10 20 30 40

Time /min

B2 B R SR K 4 AR X B Rl R R
TR (=D
Fig. 2 Relative water content to native tissue (control) in

stomach mucosa samples as a function of time (n=4)

H50% /) DMSO MEBRALNMB BEEHFR, BRRA
S5{RBUBCR 80 % W H AL ,GD2 H 5 Z M [F i
¥ & K (130sm/L) T GDI W % & K
(11.5 OSM/L) % /), {H 7E % 4~ 30 min B GD1 A
GD2 5121 KK R AR B4y B R 80 %0 M H i il
Ko X PUFPE 5] AS I 2 K AR BE b /N 8 KA WA
4 ¥h 50% 9 DMSO, 80% i H 3, GD1 #1
GD2, R AL PR30 min)5 , 5% B 6 B 40 41 2 K %
KY 58Kk 5%,13%,15%F 19%.,

HAEMRABBER 80% HMBE B S 50% H il
+30% DMSO KR4 % W (GD2) BT 1 L A 5k
JK K25 5, 7] LA i DMSO FH i AR 7] 8 3 55
kiR, CIRGE I BT 5E K B H W AT DMSO % % fk
JIRAFE K, DMSO B @& # A &Y H R HEE
Pel?, DMSO REIEH Hu s # 5 A 4BR FT 4 4, 3
FRGBEHMARELIHERARZES ., ME
HBHREHRALRPHBE, ¥ HETERHAAN
TR K S6 J5 2 7 HE L, T R — 12 DDk E A
DMSO 48 H W ¥ b H R 5 £, B H
A2b 3 1) 20 41 3% T K 14 HE B BT R B s R) B DMISO 4k
BHERK, XMLRERMEYE.

DMSOBRTA G R BERIVUIZAEEG S
BERHEMEH. DMSO A B SRR E &1 B K
BHRE g, Ky TEVERTL
4y F 1] b DMSO #iiz 3 i 5z ik 0] §8 5 63k 7 AH
[, DMSO fE R B @R R o L FH HMB AEHF
JEL2H 2L R4 e, BRI 8 A DMSO [y GD1 fil GD2 %
WHAHMBAALMARNES, EME&HEk
MALBLE L, DMSO IR EB B B 5
e HEfE 78 GD1 f1 GD2 IR E 5 F B 44 A
TF 7= A 3R A JBE K 3R
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B 5 5 45 i — 25 75 3 40 L JE 330 A 40 L G o ) 5 2t
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JEBEBRIAL PR IS, 40 A BRI /N 5 BRI Ay B 44 A
KAy Z FHEANMBAEBAR . LB WER X —
PRG . FifE Ab 3 A [R) 38 A T 6 07 2 BRI e 4
3R B R A VR B W D, it GD2 ¥ WA
TR H R 80% M H 30 min)5 , H AL EE
KB T15+1. 8% M23+1. 1% .. ZEIEHE
B GD2 35 i Ah 3R 5 41 LK 43 W98 > £ F 80 %



720 g 5|

" K 32 %

Hm LB 2), (B R E 51 A 41 A BN 5 s
HB/N, FEFEFETRIEZS 0 H A DMSO i g
EHEARE ., BARH A DMSO #5683 1 41 M it , (5
RH MBS E AR i DMSOP, DMSO B4 5 %
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Fig. 3 Measured optical changes for stomach mucosa samples
before and after the application of GD1 solution over
the range from 800~2200 nm with spectrophotometer
(n=4). (a) Light transmittance, (b) diffuse

reflectance
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T » DA I s TR 2 £k P 3 i 6 mT R4 3, DU A I
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R T 2T A X DU R R AL B K 2 2%
R, A4 B I BE A ) 28 4k 3 5 6 3% A
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HE) ., BIW,GD2 WA WAL B E LT
BEEPR, LR TRESRRR, X5 GD2 ¥ Wit
AHER BRI B BEER(E 2)—8 LKA EEX
AER P RAERKEBHM. AFR@ BN
24 P30 minfG A LK B SR, fEhn GD1 #1 GD2
VTR K 29 43 S 38 25 %0 29 Y6, 4R T i 80 %
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Fig. 4 Changes in light transmittance (a) at 1278 nm and
reflectance (b) at 1066 nm as a function of time in
stomach mucosa tissue applied with the four

solutions, respectively (n=4)



5H WERE . LSRN GG BT T 0E BN B B fr v X B H S0 B R R 721

1 H e A1 50 % i) DMSO #1 LAk B3 m T 23 % A
15 % 5 T £ 7 72 (3) 3R 78 19 18 I 4F i m GD1 #1
GD2 {45y B &A% 28 % F1 31 % , i fti i 80 Yo H I A0
50 % DMSO #1 Ay BIFEAR T 24 % #1 13% . M GD1
F1 GD2 ¥ W B 45 50T L, 50 Yo B H- I i 6 3B BH RE )
BEANA i) DMSO ¥ B 38 m (M 10 % B 30 % , A& 3R
B 10% MR MR, it 2 B A DMSO #
£, LEWE MR, BEER GD1 f1 GD2 # i
AT HF 50% DMSO WhEHRE . REBE
GDl | 8 3 E (11.5 Osm/L) & 80% 1% H 3
(13 Osm/L) i, ‘& 19 0t 7 B 3801 20 0 47 T H
GD1 1 GD2 f£F 80 % M H MM 6 E SR E T
DMSO W @M ME S RHEER, HBEZ KL
BHRHEADBIRHR P, NI EHRNESLTE
BRI R, (AR M EN SR EAK
I A

B T 63 B BUR A RIS, U R W 2 2Ok
ZEH AR AE AR . FH 50% DMSO 4k 2
FE & ZERT5 mindt i 5 3R 18I0 ATE B F 080/ i 2
BN, ZE BRI ERRERT (B O, il
DU ST 80K 80 % M H i GD1 #1 GD2 M # & , i
S #AE 0~30 min Py JLF-#F LA AH [ 1 2 2R 38/
LB 4 FHIEL 2 45 X N ¥ VR Bl 285 43 31 W 2% it LA
X P VR R S A R K AR BT LUE B &R
WOV 0 2R 0 3 B A TR FR AR A 5 A R K R
AT A, XMRTIHBHBCR SHLA KK IR
BRI RS CH -, AYHLORSE I K
X N Ot 3 B AR 2 A H A 2 2R 1 BE B ) B OB
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4 4
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B TS8R 50 % i DMSO I 7] 88 5 30 4 41 jR 4%
Ak 2 25 A A , L% 3 1 8 R A 4t 1 B
Sk 50% ) DMSO {X 5 min J& , H 2 0 W% W ot 3 72
1675 nmAhk H BT — AN 0% I (AR SCR A4 1 H
TR X — B H A BB, L
v B -y AL M BF DMSO AL BE30 min#RR W25,
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