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[(HE] By WRBIKMELL HOE (super pulse thulium fiber laser, SP-TFL) i A5 148 #b 30 55 F 1) 1 A 5%
RBPFRAED . F7 3% 4 BegoStones 454 H T4 &N W . G 5HOBNLA 4 545 A4 F B ik 94T
A, =B AL B 1 mm/s, BOGIOR I 8] i 223 & 30 s, 3 I Se i it , = 40 3k i bLis Sl
“ZUFRBRLL, RO E R, BT 10 W RATHEEE . SRR R e WOk RE B b —
MEME A, 5 — BRI BOtRE R AR EIY 0.8~2.0 JX8~30 Hz } 0.1~0.3 J X100~
300 Hz JK55R 7 ms, MR SZH . P85 280 0 B 22 °C L 806 T3 .10 W10 HzX1 J) .15 W0 HzX 1.5 ]).
20 W(10 HzX2 J).25 W(10 HzX 2.5 J).30 W(10 HzX 3 J) FI¥E & 3 B :0.15.25.35 mL/min (G 13 W : 2 B 4k
KGR R 24 °C), BOGESERK 120 s MRACRE MO T 1 W BE .30 S HOE BLUE I A S IR BE LA T 0O IR AT
SRR, BAXRER 10 R, mKiCwFE, 88 F—Fgha sy, 4\ A A R, R H B bk b bg
B A R A 10 W(1. 0 JX10 Hz vs 0. 1 X100 Hz) ,12 W(1.2 JX 10 Hz vs 0. 1 X120 Hz) .15 W(1.5 JX
10 Hz vs 0.1 J X150 Hz) , i P2 A I E A R AR .10 W(57. 404 6. 68) mg/min vs (19.98+2.29) mg/min].
12 WL(64.49 +11.31) mg/min vs (24.59 £ 0.40) mg/min].15 W[(98.98 £ 2.89) mg/min vs (34.74 +
1. 69 mg/min], MHfksbHEs R 0. 1 J [ B, B & 0 A 45 2 1938 > 100 Hz,120 Hz.150 Hz,180 Hz A, A XS
RS R 10 W12 W15 W18 W, i i s A 50 3R A AR B 386 T (19. 98+ 2. 29) mg/min, (24. 59+0. 40) mg/min,
(34.747+1. 69) mg/min,(39. 7345.70) mg/min, 4 4 45 Z & & A 100 Hz B, B & bk b G & 0938 m -k 0.1 .
0.2 7.0.3 T3 Ay B A7 280 26t AR R B85 M (19, 98+ 2. 29) mg/min. (38. 924-0. 11) mg/min.(62. 32+18. 27) mg/min,
A [ A9 B A 40056 5 ok o BB S LA o A TR0 A9 485 0 B T i T R 8RS TR, “ R A 7 2 > <l 45 0 7 4 (P <<0. 05)
FEHETE M 15 mL/min, A TR 10 W15 W i, SF & 1R X AR T4 & B E . WA IR E 20 W.25 W,
30 W B, 3 65 309 90 B A0 2 4 MY 43 °C . fEVEE RN 25 mL/min B LB E R 10 W15 W .20 W .25 W i}
FEBRE N T LB, RAMAERLE 0 W, FEMEEBIZ2MME 43 °C, EHERE N
35 mL/min i, BT A DT 07 & WHE E R % 2 WE 43°C. 8002 M A KA LR 0F 58 45 3R 8w,
SP-TFL X &5 47 B A R 5 0 W A0 500 [0 I, Ay ol G 558 v 0 A A80 R 2 A D e R o 7 224 0 3 L 5 38 o v ol 2
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In vitro experimental study of super pulse thulium fiber laser lithotripsy
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Abstract Objective: To explore the lithotripsy efficiency and thermal effect of super-pulse thulium fiber laser
lithotripsy (SP-TFL). Methods: BegoStones were fixed in a curved disc. The optical fiber is connected with the la-
ser machine, and the optical fiber is contacted with the stone plane for lithotripsy. The speed of the 3D stepper
motor is Imm/s, and the laser excitation time is 30s for continuous excitation. According to the pre-design, the
motion path of the 3D stepper motor is a zigzag route. The weight of lithotripsies was measured each time, and
the average value was calculated for each group of experiments 10 times. One condition, frequency or laser power,
is fixed while the other condition increases. The laser energy and frequency range are 0. 8—2.0 JX8—30 Hz and
0.1—0.3 JX100—300 Hz, and the pulse width is 7 ms. Temperature measurement experiment: adjust the labo-
ratory temperature to 22 ‘C, laser power: 10 W (10 HzX1 J), 15 W (10 HzX1.5]), 20 W (10 HzX2 ]), 25 W
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(10 HzX 2.5 ]), 30 W (10 HzX3 ]) and irrigation rate: 0, 15, 25, 35 mL/min (irrigation liquid: normal saline
solution at 24 °C). Laser continuous excitation 120s, the thermometer recorded the temperature once per second,
recorded the real-time temperature during laser excitation and the temperature difference before and after laser ex-
citation, each group of experiments repeated 10 times, and finally recorded the average value. Results: The same
stone composition, the same lithotripsy power, the combination of different pulse energy and lithotripsy frequency 10 W
(1.0 JX10 Hz vs 0.1 J X100 Hz), 12 W (1.2 JX10 Hz vs 0.1 JX120 Hz), 15 W (1.5 J>X10 Hz vs 0. 1 ] X150 Hz)
result in different lithotripsy efficiencies: 10W ([57.40£6. 68 ] mg/min vs [19. 98+2. 29] mg/min), 12 W ([64. 49+
11.31] mg/min vs [24. 59740. 40] mg/min), 15 W ([98. 9842, 89] mg/min vs [34. 74+ 1. 69] mg/min). When the
monopulse energy is fixed at 0. 1], the corresponding power are 10 W, 12 W, 15 W and 18 W as the frequency of litho-
tripsies increases by 100 Hz, 120 Hz, 150 Hz and 180 Hz, and the efficiency of laser gravel also increases corresponding-
ly: (19.98+2.29) mg/min, (24.5940.40) mg/min, (34.74%+1.69) mg/min, (39.73%5.70) mg/min. When the
frequency was fixed at 100 Hz, the efficiency of laser lithotripsies were increased by (19. 98+ 2. 29) mg/min,
(38.9240.11) mg/min and (62. 32+18. 27) mg/min with the increase of pulse energy of 0.1 ], 0.2 J and 0.3 J.
With the combination of the same lithotripsy frequency and pulse energy, different stone components caused dif-
ferent lithotripsy efficiencies, "soft stone" group > "hard stone" group (P<C0.05). When the irrigation flow rate
is 15 mL/min and the lithotripsies power are 10 W and 15 W, the plateau temperature is lower than the safety
threshold. When the lithotripsies power are 20 W, 25 W, and 30 W, the plateau temperature exceeds the safety
threshold of 43 °C. When the irrigation rate is 25 mL./min., and the lithotripsies power are 10 W, 15 W, 20 W and
25 W, the platform temperature is lower than the safety threshold. Only when the lithotripsy power is 30 W, the
plateau temperature exceeds the safety threshold of 43 °C. When the irrigation flow rate is 35 mL/min, the plat-
eau temperature under all powers does not exceed the safety threshold of 43 °C. Conclusion: Our preliminary in

vitro study results of lithotripsy show that SP-TFL has a good lithotripsy effect on stones. Meanwhile, in order to
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avoid high thermal effect, the appropriate irrigation rate should be selected.

Key words super-pulse thulium laser; lithotripsy; lithotripsy efficiency; thermal effect

W TR FR 45 A Y o A DR R 8 v A L B R
Z— M ox R IR R SRR A S S Ak
PR 25 R IR BEAE R L T BE AN 4 S , A
TR ) RE e ol A L e K A, BATER RS A
BRI T B 2, B RS B OB A R i T K
B A B I T 22 4 1 i A5 1 22 00 R AE I R b 4G
ZAE . H BT TE I DK A BT 2 1 o OO0
(Ho:YAG) , ¥4 9 WY i IR S0 BF Up 23 K Ry A0 46
PRifE” RO BAE TR — 2 1 R BR M, e
SRR R TR DL O T B O A AR T ROM
SR ok ORI 2 B KK B 2
WOEH b 5L (Ho: YAG) Rl 4E#O6 I K
1940 nm, KW R BB BKEOE R . BT, 7E AR
2 S w T K R ST i RO R R T E
AL A A AL AT A 2803 B A 45 45 40 1R T Ol
LF AR N X, A IR R Tk e A O £F B0
(super pulse thulium fiber laser, SP-TFL) ¥ 47 i
ARSI R T R A K R RS O o e
S R FH AR SRR
1 ZBEFRE
L1V

SP-TFL #L &%, L% A5 . LKSPTm 120, ik 58 &
0. 1~400. 0 ms([#E k&R 7 ms) i3 0~2 kHz,
HCEF EAR 272 pm (B 1), =420 i o HL S B f ki
Ml RS, N 45410 BegoStone 1y [ L1486 &2
IT RS A BRA A . ARS8 B R S PR 4 ST A

Fi&iH (L F 5. 21.202220977265. 4) , B4R — i
FERC R AR B 40 mm, 242 8 mm,
FMYA R 7.5 mL, £ i@ 8 %R B
NF4000P-8, Hi% L5 /K %, #15 BT100-2, fHi&
KA L #9452 HH-600,

F e SP-TFL A 4K 4h S35 185 AL . ffi ] Bego-
Stone %5 £, 3 33 AN [] (19 45 7K HGASE 00 H N 1R O
KA KK R 15 ¢+ 3 B — K R 45
G (RS Rk HE 15 ¢ 5 B IR PR 45 4 (B
IO G5 KNS 10 mm X 10 mm X 10 mm, 7
25 CF T4 24 h, EWAT G HATFRE., K/ &
FEEREK A B T RENIFEE. 4P
HLHLEE AT AL A H B 18 x Ly A 2 Bl i 2k I
B Bl B R O OL AR e T S L 27 il (]
2), BB 2 R ok v S A Ak,
SP-TFL A &1 $fe iy A5 AY . it FH 34 A 41w #0015 1 1Y
A B AN T ) S L e B AL AR P Ah 2
AN E R OK R Gl R OK A 5K R A A,
PALFA S 1Y 36, 5~37.5 “C K BRI LB 5 N
BB Sk — g TR B A A B A AR K B 40 mm, 2
% 8 mm, &ML R 7.5 mL, FF R — I 1 4 K
FEH R LA 3 A IF 1, 4 il ik R A Bk
B (F12/10 F 2 AR AR kot D A T8 A 8 T
RAME BRI B B R A BRI B O G A AT
TR SEI K 3R 3% 5 i DR A8 B O 7K o 9 Y B R
FE. 2 ANIERSRSS & T 45 A AL BE L4 k3 5 mm
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TFL
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XEZHTHBINTHLEEHERK

NI &R % SP-

1.2 i

P41 S5 55 - # BegoStones 45 A1 '8 T & &N
. I SHOEHLES L 5 85 O 1 il ik
T, LB E R 1 mm/s, WOLH A
IFR) R #2238 K 30 s 4 BRI G i i, = 4 20 ik f L
B G N 2 I R I R R T,
RN SRR AT 10 WK 2t B BIME . R SE K A
YIHEME 55 CEF I O Th S8t 2R 17 = L PR UE
T HRAEA B FARME 1004200 %, 5 AE 5 3 5l
HHOLRE I — AR A SRR
BN WOt RE I AR E A 0. 8~2.0 ] X8~
30 Hz % 0. 1~0.3 JX100~300 Hz, k%~ 7 pm.,

UL 5 56 . R T S 5 = R B O 22°C, WOk )
.10 W10 HzX 1 J),15 W(10 HzX 1.5 ),
20 W(10 HzX 2 J).25 W(10 HzX 2.5 ]).30 W
(10 HzX3 ) M#EH # # :0.15.25.35 mL/min(F# {1

ERACEERR E 5% 1 W BE L i S5 306 & i A S
TR DA RO B % i e R ) 25 (E, AL
10 K e &l s 1A .
1.3 SEitspork

i SPSS 25. 0 Ge it 3 fF b BRECHE . A6 IE
BRI RERLL X £S F25,2 4108 i Sk H
M7 REAR ¢ K5, 22 40 a) b A A 2 B AR 1l S 5
BRAR 5, A P<<0.05 HERAGFIT¥E X,
2 HZER

7E SP-TFL A (RSS2 55 v, 12 S 76 AS [a] 9 ik
MhRE R B UR AL R B 4 7 R Bk A Y
AR GE L~ 6 —Fh g A %5 M TR B A
Ty, R [E) B ik of BE &L R A MR A A 10 W
(1.0JX10 Hz vs 0.1 ] X100 Hz) .12 W(1.2 JX
10 Hz vs 0.1 J X120 Hz).15 W(1.5 JX10 Hz vs
0.1 JX 150 Hz), i j= 4= 09 8 A ROR A [A] . 10 W
[ (57.40+£6.68) mg/min vs(19.98+2.29) mg/min].
12 W[(64.49 & 11.31) mg/min vs (24.59 +
0.40)mg/min].15 W[ (98. 98+ 2.89) mg/min vs
(34.74+1.69) mg/min], W3 1.2, 45 ik vh g
BN O0.1 ] [ E W, B E B AR B
100 Hz,120 Hz.150 Hz,180 Hz I, AHXF 7 Y 3 %
910 W12 W, 15 W18 W, B0 AY s 47 R A A 7 15
Jn(19. 98+ 2. 29) mg/min. (24.59 4 0. 40) mg/min.
(34.74=41.69) mg/min, (39.73=£5.70) mg/min,
M RA A7 4T [ 5 R 100 Hz B Bl 25 bk o i & 114 1
TR 0.17.0.2 J.0.3 T, #6AY B A 250 3 o 4 1 184
fin(19. 98+2. 29) mg/min,(38.9240. 11) mg/min,
(62.3218. 27) mg/min(F% 2), i [F] i 1 A7 B %
5k b e B 2H A A R A0 &5 40 40 T s A ) T A 5K
R, g 77 2 > “RE 45 477 41 (P <<0. 05) , W

Wi R TR K R EE N 24°C) . BOGELEME 120 s, RO
K1 “BALKSHREIERER mg/min, X =S
ik fem/]
0.8 1.0 1.2 1.5 2.0
8 Hz 26.08+4.42 43, 364+11.32 74.36+11.67 138.71+17.12
10 Hz 33.66+9.57 57.40+6.68 64.49+11. 31 98.98+2. 89 139. 36+6. 82
15 Hz 63.08+9.62 90.28+16.01 119. 50+20. 00 121. 60+21. 22 165.97+32. 34
20 Hz 71.99+48.42 110.08+17.75 144.66+21.72 187.43+11.18
25 Hz 116.39+37.12 132.73+13.63 173.14+25.53
30 Hz 138.84+12.91 182.20+28. 22 192.34+27.78
F2 “BALVRESITIBAER mg/min, X =S
$i 2 /Hz
feiE
100 120 150 180 250 300
0.1] 19.98+2. 29 24.5940. 40 34,74+1.69 39.73+5.70 41.24+2.35 75.9440.09 89.636+5.59
0.2] 38.92+0.11 48.304+9.95 114.674+17.39 118.154+13.29 136.38+4.92

62.32+18.27 102.81+13.48 163.65410.50
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3 “BRALSRIEABRAER mg/min, X +S
i figik /]
0.8 1.0 1.2 1.5 2.0
8 Hz 40. 3942, 41 61.9841.65 88.9442.91 168.3145.00
10 Hz 52.3446.28 71.8241. 24 80.314-0. 86 118.234+2.94 156.34+5.11
15 Hz 76.51+5. 24 106. 20+5. 51 152.37+2.48 142.8749. 64 182.3247. 24
20 Hz 79.16+4.43 127.9043. 59 168.57+10. 83 204,297, 49
25 Hz 133.1445.58 147.7943. 23 198. 64+8.17
30 Hz 153.6545. 00 237.13+10. 61 221.89+7.61
x4 "“BALRESHBEAER mg/min, X =S
P $i % /Hz
He B
100 120 150 180 200 250 300
0.1] 32.64410.40 36.5042.62 38.70£10.79 55.01+£2.05 61.45+2.84 86.3541.00 101.46+1.89
0.2] 60.05+4.63  75.64+2.91 108.3545.19 152.7246.76 176.3248. 34
0.3] 80.2041.43 125.9844.62 181.27+3.52
x5 "BALSRALSHEMBEAERILE mg/min, X =S
1.0] 1.2] 1.5]
fifi 45 Ly &Pl P 1H T 45 Ly Espal P {i T 4 R4 P&
8 Hz  26.08+4.42  40.39+2.41 <C0.05 43.36411.32 61.9841.65 <C0.05 74.364-11.67 88.94+2.91 <C0.05
10 Hz  57.4046.68  71.8241.24 <C0.05 64.49+11.31 80.3140.86 <C0.05 98.98-+2.89 118.2342.94 <0.05
15 Hz  90.28416.01 106.20+5.51 <C0.05 119.50420.00 152.374£2.48 <C0.05 121.60+£21.22 142.87+9.64 <<0.05
20 Hz  110.08£17.75 127.9043.59 <C0.05 144.66-£21.72 168.57410.83 <C0.05 187.43411.18 204.2947.49 <<0.05
25 Hz  132.73£13.63 147.79+3.23 <C0.05 173.1425.53 198.6448.17 <20.05
30 Hz  182.20428.22 237.13410.61 <C0.05 192.34+27.78 221.8947.61 <<0.05

TEFED AN 15 mL/min, AR K 10 W,
15 W B -6 WIS Ik T2 BE., WA
RIE 20 W.25 W.30 W i, & IR BE Mo 24
WMH 43 C. 7EHEFERE AN 25 mL/min B, WA T
FH 10 W15 W.20 W.25 W I & BT 1

RFL2BE., RAEAYERLE 30 W B F5 55
FER e A fE 43 °C, FEREFE & F 35 mL/min
1 I S e S O 13 N 2 i AN IR U o R
43 C(F& 6),

K6 EARNETRERARNNBEADERBERATHEE CT,X+£S
R 15 mL/min 25 mL/min 35 mL/min
o ¥ RN Fam ERNTE Fam 4
- 23 B 3h 3t - R EE e st I IR EE P st
15 W 37.5840.69 35.5~39.6 31.95+1.00 29.4~33.9 31.1340.61 30.1~32.6
20 W 42.20+0. 85 39.1~44.5 35.5340.89 32.8~37.6 31.2840.75 29.3~32.7
25 W 48.60+0. 34 46.9~49.9 39.2440.59 37.6~40.7 34.33+0.68 32.6~35.9
30 W 51.6340. 36 49.6~54.0 41.84+0.77 40.3~43.5 34.83+0.73 33.0~36.3
3 itig ZW L F R DB 2RO S L SRE0E

FIHAE i PR A8 4 2 B9 2 Bkt (Ho:
YAG) . ¥ B W W8 IR b B B 23 B Ol RE A 4 b
W BRHOC TE H U % E R 2 0. 38 mm 72
A8 T A0 E e B RO ki
T B R A AR 0. 38 mom, gl R 23 X6 41 2 3 i
BRI 0 . B0 d A TR — E 1Y R BR A
na R A O RS i OB DA SR R
AN BE R AR B — R, B LR 2R AR
200 pm SR OB EFT HE TR S A AT RE K A
0 100 5 Bk PR A AR A5 OF R E T L MOk L B0k

(Ho: YAG) AN Al AEWOLIE R R 1 940 nm, /KUK
FRBUREKEOGE . BEOLE HET S R 2 B8R K
B RS 24 R M B AR L 47 Ot 48 (BE 1B 2
JEEFMARD S FE G IR T 4% BRSO & i T 4 410)
HITF AR Z A EAGER D, TEGL
S 7 WA 5 T AE 9E R, RLAE 2005 4F, Fried
GUOBRE A 50 W IR LR OB B AT IR AR A
SEU, R IR RCR DGR R A L. TE
2009 4 Scott ZEN L BUAE OL B G BE H AR KN Y
70 pm, A fH RS AR BN 0O £F E AT AL AR L 7
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B PR AE B TR T 2 T AR I L 80 TR b
K. B BRI R KR AR G AT B AR 1 W (B
Ty ik oh aE & DL SOUR 45 8 TR R4 T,
2018, Traxer %" #f il T SP-TFL 7E i K B9 75 1K
i 25

3 ok PR A T I T B YRR bk R BE R S
AEAR I Bk o SR AR AL O v BRI B R A
A7 RO by RO A 25 ELAR <C3 mum . 1T 54 i 14 Jbk
o R A R R A TG B L Bk o R 2 A O R AR
A B, M R HOR B AF AN S B oK E i <
250 pm, (HARYIR K Ol b 45 A [ Fia 48 1,
WO N ZE A T — A e S T iRk L JF Bk
SRSV C 3N NS B R W S ST R ok N OR L B2
(K 3)., MWEFE SP-TFL 5 A7 45 5 % F Al
Eb B D7 3 I i 5 A R A A AR OO 5 Y
BegoStones 451 , B 41 347 8 & 250 10 KL I AL
M. 5 TR AT 2 H Y SE I A b g, 7E il A
A7 0.8 ] X 20 Hz 4 A WA R 1k (94. 20+
25.42) mg/min, 7€ “H 45 A7 IE A R ] ik
(107.15 £ 1. 89) mg/min. Ifi 4% ¥ & &b 7 47 52 1
o, fE CRE S R R R A BB R (71,99 +
8. 42) mg/ min, 7 “ 3K 45 A 7 T R A B0 R (79. 16 =
4.43)mg/min, F [ F b BEAE S50 F R e it
TR S AR R 5256 o A5 1E ML E AT 32 sl e A,
e 75 2 [ BT v i, (H 3 SE 0 45 R AR I I T
SP-TFL BYIEARE,

3 SP-TFL # & BB ER MR

TATH LIS R FW Y fkop g 0.1 ]
[ 5 B Bl A A A 003 9 3 in > 100 Hz, 120 Hz,
150 Hz,180 Hz B, #HXF B A9 TR K 10 W, 12 W,
15 W .18 W, S 1 i A 280 o 4 I 388 (19, 98+
2.29) mg/min,(24.5940. 40) mg/min,(34. 74+
1.69) mg/min. (39.7345.70) mg/min, 44

AR E S 100 Hz B, Bl & Bk b fig & 09 385 ok
0.1J.0.2J.,0.3 J, #'t i B A7 280 5 A A R 3 m
(19.9842.29) mg/min,(38.9240.11) mg/min,
(62.32+18.27) mg/min. B DA% B, 24 ik o B &
BT A A2 ] S — I B D) — R 3G, A
Ty 525G, A B ) A RO AL B = 3 . i
B 1) X L R AE ] — &5 B R R T
AR TR A B0 S S T[] (4 ik op BB i 5 000R 4 1
ARREARN.R1 5 2 PHREGIIE 10 W
(1.0 JX10 Hz vs. 0.1 J X100 Hz) .12 W(1.2 JX
10 Hz vs 0.1 J X120 Hz) .15 W(1.5 JX10 Hz vs
0.1 JX150 Hz) W}, & Moy 45 A H A& 10 W
[(57.40=+6. 68) mg/min vs (19. 9842.29) mg/min],
12 W [(64.49 = 11.31) mg/min vs (24.59 +
0.40)mg/min],15 W[(98. 98+2.89) mg/min vs
(34.7441.69) mg/min], H LT LLE H, = bk o
figf L AR AN, SP-TFL B 8 1 i
AR, XA AT TR IR 58 PR #RAE H £E X T
PRRRB R A 45 0, AR [R) 09 08 A0 2l 32 F v ik ol g 1
SARE G WUR A A A AT DO S A P B, AT
X F AR B o 09 45 1, SP-TFL & B T A 1
WEARORE, X 5 RATZ 000 5050 25 RAHMF A,
“ERZE IR A RO L R 25 A A ROR
A YA T A S0 A e 1 1 A Dl 3R A AR S T
WA 28 WA S R i — A R T (BBl G 7R A )
AR, FEK R E RS2 BT, AR
SERTIAF G YR B A B 43 C LU IR E
it B2 o 54 °C I 2H U A AN aTB SR Ry 5 7,43 °C
B R O TR A . R #E S BRI IR
SRR WA S AR R R E L,

T WEE SP-TFL Xt 45 1 ik iR 808, ATTHE
5 7E N A PR 85 feE FTOAS [ A L ik o 76 52 R
WA A B G =YD bl is s AT OB A,
TEA S b AT DUV Z2 3], W06 0K A R B R
Az 7R AR R R R TR 45 A R L K b TR] R L
WA BN AR Z2 M TR KT . FEWOCHE A TR i
g0 K Jw] Y 7K BE T . H O HE BT, FE K R
K H SP-TFL #EAT#E A (1 B8 v B AFAE & LA ]
WRRE R LR, TR SP-TFL ¥ & i
RO AR DL ol FH VR i 0 BT Y AR A AR A K
WG &, I B ALHE N Ah 2 384 S0 S 1 IR K
WRG HEHEEKE SKEAEG REREDR
37 Cild7K  BEILAARTE LA BE . N Ry — i K
A B AT A4, A RR 5 o 2 BROREARL AT DA 4 g R A
OB e N TR B I B T O o7 P Ak K 2
A7V 79 T U MR AR K T OREF A 5 mm A2
Ao INEER AT DUAS AL, Y OGOk — Beit | )5
LT WU F T R s 1) ARt 5 R T AR T Y O B i
S L OGET TR LA Ui E AE PR T i S 8 B — A A X
A AR EE BRSF B IR EE . EEOBEE A R B
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TR LA TPRANRAH G, GHH A FILE
Ji) R ) U0 B v e R ORS L F 5 A IR BE OR
[, 76 #E B 0 15 mL/min B, B4 I %R
10 W15 W B, ~F & W B 0% 3l 8 1 4390 28 30. 0
~34.5 CHl 35.5~39.6 C., Wi#MFEE 0 E
W Bh o AR A e A A, S R A D)
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