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[ Abstract] Objective To evaluate the dynamic ®Ga-fibroblast activation protein inhibitor ( FAPI)-04
uptake characteristics in normal organs and lesions, and to explore the optimal imaging time window in patients
with gastric and pancreatic cancer. Methods A self-controlled repeated-measures design was conducted.
Twelve patients (4 with gastric cancer, 8 with pancreatic cancer; 6 males, 6 females; age (48.6+9.5)
years) who underwent ®Ga-FAPI-04 total-body dynamic PET/CT in Renji Hospital, School of Medicine,
Shanghai Jiao Tong University between April 2021 and December 2021 were retrospectively included. Con-
tinuous dynamic scanning was performed for 0—60 min after injection of * Ga-FAPI-04. ROIs were manually
drawn on 11 normal organs and lesions ( primary tumors, lymph node metastases, and peritoneal metasta-
SUV .. and lesion-to-background ratio (LBR) were

ses) to generate time-activity curves (TACs). SUV_ .., s
calculated. Comparisons among different time points were performed using repeated measures analysis of va-
riance with Bonferroni correction. Results Normal organs such as the descending aorta, spleen, kidneys,
thyroids showed a rapid increase followed by a rapid decrease within 10 min post-injection, and the liver,
parotid glands, submandibular glands, and pancreas exhibited a pattern of rapid uptake followed by a slow
0.4-1.7). The

SUV ... of primary tumors, lymph node metastases, and peritoneal metastases increased rapidly within the

mean

decline, whereas lungs, bone, and muscle demonstrated persistently low uptake (SUV .
first 10 min and then gradually plateaued. SUV, .. of primary tumors at 60 min post-injection (8.9+0.6) was
significantly higher than that at 5 min (5.6+0.6) and 10 min (7.0£0.7; F=31.40, P<0.001). No significant
differences were found in SUV__ across time points (F values; 0.10-3.14, P values: 0.676-0.960). The

max
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LBR,,,, and LBR_ of all 3 lesions types increased continuously from 0 to 60 min, reaching peak values at
60 min post-injection. Conclusions ~® Ga-FAPI-04 demonstrates heterogeneous uptake and clearance pat-
terns across normal organs, contrasts by a rapid and persistent high uptake in gastric and pancreatic cancer

lesions. With both LBR,,,, and LBR, peaking at 60 min post-injection, this time point might serve as the

optimal PET/CT imaging time window for these malignancies.
[ Key words]

Stomach neoplasms; Pancreatic neoplasms; Quinolines; Pharmacokinetics; Whole

body imaging; Positron-emission tomography; Tomography, X-ray computed; *Ga-FAPI

Fund program: Shanghai Municipal Science and Technology Commission Explorer Program

(25TS1412300)
DOI.; 10.3760/ cma. j.cn321828-20260409-00107

58 Ga- I 2T 4k 4 M 38475 25 F1 1 77 ( fibroblast ac-
tivation protein inhibitor, FAPT) PET/CT £ £ fj 1
fifyeg b 432 Wt R 80 A T F-FDG PET/CT!™ | {H
R AR 22 5 WY A T R B
AL, &gl PET DA 1] 40 7 A5 B, BA TR 4R
S IE 5~ 20 min, TCEEARAT S AG R (%) 5 409 b i
Al 4B PET SEAS 4 2 fh 1) 00 EF SC L T /5
REGE MG HE RGN ABFRFHZEA,
e S P FRR g AR T RGN IE R AR S AL
)% Ga-FAPL-04 )50 2R, LU R S A B AR st
[8]% , i FAPI PET/CT RAZMS R4 i

BREA*

LAFGEXT G, ASBFFER A B0 IR 52 0 o i
T, 28 i ACl R B 24 B fi s - B R B AR B 2
SAEE (2021-12-29) , [EIEPEGE A 2021 4F 4 H =
2021 4 12 F AR A I 1R A8 3 27 I 2 Bt Ff Ja 4~
B4 7% Ga-FAPI-04 PET/CT A% 14 12 i 2 3%
B4 6 1, AEIE 38 ~61(48.629.5) % ; [ I 8 1],
B 4 B, 9 B RAZH TG 50,3 B AAH TR
Ja b

YIAFRUE: (1) LIS Wk 8 98 o B e 5 (2)
RS> 18 47 5 (3) A7 BB I R 3 07 UE 75 47 I 88 70 ey
TR IS BEVTPEAS 5 (4) I RS B4R IE S B 5 B¢
BEoEEE HEBRPRUE: (1) & T HAWGAEMIE; (2) 1
FEEE A0 T VB DIREN A s Ak TR A Jo TR BT
R

25452, (1) PET/CT %A%.% Ga-FAPI-04
RERE AR B, b4l >95% , S IRE IR
TE RIS K S Ga-FAPI-04( 122.1£22.2) MBq, 5
JarEE 3145 PET/CT (uEXPLORER, | ifEkSY
FrRHE A PR | sh7S PET $14#, RAEWTH] 0 ~
60 min, T CT & S5 F =Wk 1k, K
JEATIESEN S PET SREE

(2) i e 5o g, ShASEEH LT il s
i.0~1 min,2 s 1 fllﬁi;1~2min, 5s1 fl"ﬁ;2~

3min, % 10 s 1 fllp'i;3~5min, 30 s 1 fllﬁi;5~
30 min, %% 60 s 1 17;30~60 min, %% 120 s 1 M7, 3t 92 i,
K RAT S ]+ 50 TR £+ 51 R 7 T R
KHRE AR A 4 239%239%679 , A ZE K/
2.85 mm*" o

3G . B AL i 2 T AR 3 (uWS-MI
ROO1 ; VIS B 97 BHE I A FR A |)) AT a2
SR, 2 PR 2R BRI AR IR 28 B Skt B
3l/s) i ROL, 43 B i R i, 1B 4% B ROL &
T LCE AR ULPR R IR AT R
BB K % 5 Bk s kb ROT W JE & B Rg | 7k L &%

G 2SWI L AS Rk YA

HF ROLIFHE SUV,, K SUV, .., #-172 EiF
i, DABEE Sk SUV, . VBN Mt AR, 11 55995 -
A FE (1esion-to-background ratio, LBR)'”';LBR__ =
Yo kb SUV,../F& £ 3 ik SUV,.., LBR,, = %5 4t
SUV,../FEFEBIk SUV, . .

4.5 4 A0BR, SR FH IBM SPSS Statistics 22.0
BTG 2000T . A8 TS 73 A0 1 0E 1 BORER:
FH x4s F%, ZHHA] S SUV LBR 1Y HoAe R FH A2
B ENT, 2 R Bonferroni /2 1F, £ E K
IEJR LA P<0.005 R 22 A Gt 3 X, R L P<
0.05 S B (BN .

# X

LIEF 2 BRI O, AR 2 E 20 ] i 5%
WA (3R 1) o Bk g R AR IR AE
SJE 10 min PPRGER IS IR VR, TE S 10 ~ 60 min
SRS IR T BRI i e R LS %
18T BRIl B FUULIAL SUV R A 4R IRK
S fe SUV,,, 8 0.4~1.7, % 60 min, IE 7 25 B 1%
B AR AR | H5efs SUV,,, N 0.1~2.4, #%%
‘B SUV,,, B TR]-3 B #h 25 (time-activity curve, TAC)
W,

2RI O . 5 S 60 min HEAG HY 34 4>
BRI AL, Horh oA F 5 & R, 19007 T ik e 45



PR R 5 TR 45 2026 4E 7 A4 46 545 73] Chin J Nucl Med Mol Imaging, Jul. 2026, Vol. 46, No. 7 - 403 -

Fz1 AFEIEFLE SUV,,. PRI (fxs)
HEStE Suv. F5HE 60 min [
3T RN EwEHE SUV, e WA
S i U] (5) ' SOV,
0~ 10 min P T P R [ 10~ 60 min 2518 K % k% 3= Bl ik 52.7+8.0 18.3£2.1 0.9+0.1
i 87.0+11.6 5.2+0.4 1.0+0.1
=1 158.5+21.4 6.3+0.9 1.120.1
FBR R 97.1+14.1 5.9+0.9 1.2+0.1
PR T o2 T Jiis 126.4+16.4 3.5+0.2 1.0£0.2
JE 342.5+50.1 2.7+0.2 1.3£0.1
T AR 237.9+28.9 4.8+0.3 1.5£0.1
Jik A 165.5+£54.9 6.5+1.4 2.4+0.8
FELARACT Jits 49.8+9.0 1.7£0.2 0.20.01
B 610.1+187.2 0.4+0.1 0.120.01
WA 1 567.5+291.6 0.620.1 0.5+0.1
100
— B EFHRk 80
' . 60
—_— g
BN =
@240
20
T T - T + ] ]
0 10 20 30 40 50 60 0 60

t;,m%/mm

B 1

Ly gyy/MIN

Eopgq/MiN

R 5 PR H T B8 G- BT 248 40 8 T35 2K 3 4 057 ( FAPT) -04 J& 0~ 60 min 1E % 2% B (19 SUV,, I [E]-3% BE (TAC) th<k  mT

FIEHAE SUV, . TAC MIZRFEEAT 3 min P2 PRGEH A NP T B, 76 3~ 60 min 2818 T FEAR

6 METIEIE, (1) SUV &5 (£ 2), &M,
WKL A e RS A S e B A 7 1 5 ) 10 min A
PR 1T B G MRS FRIW A G218 1 N SR X AR
SE A F {:31.40 61.80,20.40, 1 P<0.001) . 5
60 min AH b, 5.4 I E] £ (5 10 min) £ 28 9% kb
SUV,,... AR, n i & g 78 19 99 J5 5 5 10 min
) SUV,,. W B AK T 60min (¥ P<0.001), 5
SUV,,... /N, 4 B ] SR R 2B 1t SUV,, 25 54
Tegiit2F i SL(F {8H.0.10~3.14, P H.0.676~0.960) .

(2) LBR&52R(582), Wkt LBR, ., 5 LBR, 1£
0~60 min PFEFELTH i, 60 min JAIE(H (F {H:94.10 5
45.12,31 P<0.001) , 5 60 min AL, A L4 [E] £
() LBR,,, Y8, B, & v eidg 5 5.10.20
& 40 min # LBR,,, #IETF 60 min(# P<0.001) ;
ELEE R SR B R kR 2 — Ot 34 (F (H.41.82
5261.14,4 P<0.001) , =% LBR, AL
(F1H:38.72~94.73, %] P<0.001) , {H Ji§ JE % # 4t
LBR #4155 i 2 HAE 5 min IR (P<0.001) ,
Wi I ) A28 R PR 28 T 8 BB % k% A i 1]
T AR 1k T 5

it

®Ga-FAPI-04 PET/CT 7£ £ Fl S vf i 7R H
RAFR2 IR, AR A mr T 55 v, 8 o
FIEE IR HR 19 Ga-FAPL-04 PET ) J1 ¢ S 55 )
T T RGEAL Y (H 1 AR X Ga-FAPI-04 7€ 1E %
T SRk S AR BURAAE SEAT B A BRI T
e AR () B R 2 Wb I Ak, ACBIFSE R
HAHEE PET/CT HR 28 7401 B 96 A AR 9
B IEH 4 H 5 9% Ga-FAPT-04 3 25 45 HURL
A IR R

RETEAIF 5T 23R (] 40 BEOR 4, (H B R FH A R
I ) gt i A i ) o 190 R SEASE 2, R S Bt S AR
AR B R B (ELRSE [] 20 B SR, M LUK
Z01 10 8 AR E I 37 S 2 4 (R PR e im o R, i 22
B FE AL X B — e 2 AL w0 2 HEAT 40T
Bz Xt 4 B ol 1R R RGP L AR AT R
FHE T 3 HEREh AR A 7 58 (45 FA 40 2 s/t
0~60 min EZ BN , FEC BB EFRES
Wikt TAC FOFERE | 454 LBR A3 2538 28 L, M
4 By 3 1% 4 BE AR ALFAPL PET/ CTH4 A% ) 15



- 404 - TR L 2R 5 T A5 2% 2026 4E 7 45 46 %5 73] Chin J Nucl Med Mol Imaging, Jul. 2026, Vol. 46, No. 7
R 2 AR ST Ga-FAPI-04 J5 A [l B 1] S AR B 0 (wks)
RN Bow (1) VESHE EFE] (min) SUV,ean SUV,,.. LBR,,... LBR,,,,

JE % FhgE 9 5 5.6+0.6 21.3£3.3 1.4+0.2 5.4+0.9
10 7.0£0.7 22.1£3.9 3.3x0.4 10.4x1.8
20 8.1+0.7 24.2+3.7 6.6+0.8 19.9+3.3
40 8.6+0.6 21.7£2.6 9.7+1.1 24.5+3.4
60 8.9+0.6 23.1£2.7 10.7+1.0 28.1+3.9

MRS LE 19 5 4.120.5 11.4£2.0 1.0£0.2 2.8+0.5
10 4.6+0.6 11.2+1.8 2.0+0.3 5.0£0.9
20 5.1£0.7 12.842.2 3.7+0.7 9.6+2.0
40 5.3+0.6 12.4+1.9 5.4+0.9 12.9+2.7
60 5.3+0.6 12.7+1.7 5.9+0.9 14.2+2.6

& BB A AT 6 5 1.020.1 9.9+0.9 0.9+0.1 2.6+0.2
10 1.40.1 10.9+0.9 2.240.1 5.1+0.6
20 1.5+0.1 12.420.9 4.2+0.3 9.7+0.7
40 1.5£0.1 10.6=0.8 5.8+0.3 12.2+0.9
60 1.420.1 13.7+0.5 7.4+0.4 16.3+0.6

T FAPL g BUAF 4E 4 A s 2 A7), LBR S k-8 IS LG LBR ..

SUV frean

S REAEF ST B, A 8 AU T T S 3 AH B4 B )
SRR TN IE A B 5 AN R 2R kY [
e w AT

Giesel 25 ™ ZEFE RS MEFUIRE P ULEE 3% Ga-FAPI-
04 TS5 10 min R SEBUPGHE R, #2840 A%
PRI AT M SR, PSR AL LR TS S 10 5
60 min 2 /] [H] 25 12 WIS RE , AR Al 21 i 58 5K 1) 5
DA TR, Wang 51 R H il PET/CT PFA R
Rt R N J1 27, B LBR 7E 1S5 44 min )
T 4,12 f 21 min (455 (B2 BR T A5 PET 19
AR Al ) 4B e BT o3 B 3 B A R A ME D) S
PRUCT) WS Ga FAPT-04 F4955 PP AR 34 H5
FEFESHE 0~60 min P & AR # AR, 465l PET/CT
TR g e s SR IE, AR 2 F &
PET £iR | 765 B AR B HERAFAEZS R 3k | ik &
IR — SRR B IR E S 2R kA
EEZEZMN

ARWFFE N SRRk I e S R I G B
KRR SUV,, FEEE S S B0 10 min P2 PRI | Bl
J&F 10~60 min #E AR K SOFG, (AR ER
(A, R e 5 bk L S5 56 B kk i SUV ST IS
5.10.,20.,40 [ 60 min £5 B [B] 25 0] 2% S5 B L 48 12
B IE T Giesel 2611 56Tkt SUV,  FEFSE
10 55 60 min [B]JCHA B 25 519 & B, HLARBIFT B ] A5
HZ,

R b2 % e AT | S AR ]G Ak 2% S AR
JICHRELY 2h ARk, B F Bl ik (i AR IS ) SUV .,
FESCH] 10 min P52 PR S KPRl T BEARL S, B S

=J AL SUV,,..,/ B EIBK SUV,,., , LBR,,, =H L SUV,,, /[ £ 3l ik

T 10~60 min 2212 TR, FHNHE, S5 & g kL2
EER kk I WG R 5% B &k B LBR,,,, M1 LBR,, #F O ~
60 min NRFEE LT, I FHES G 60 min iK0E(E, £5
Akt LBR,,,, SRR, S S 60 min
A e 2 B R A S S Ga-FAPI-04 PET/CT Y ffE
AR

ARWFFE RIS RGEHL: T 2 B IEH 4 B )
F1% . 5 Wang 25 R S min D[RR A [F], AHF
FE (1) e B[R] 53 B AR A RTRE A X 20 S0 fy Pk 43
ARFAE B =3k 8 S R BRI 4R 10 min SR
AR PR T B AR I IR R IR A g AR 2 P
TG T BB It B AL R 2 Ik
SR, IEFASE SUV. TAC 7EfH) 3 min P AYHR
MR SR, 5 R 3 2 ko i v i 2, %
T FAPI £ 2 ROk Bl v ¥4 2k | IE# 2%
BRI Sh 12 1 RGeS AN AT kg A e 2 A
() AR R AR 46 2 B 38 mT J Bl e % R[] A5
F ]G IR S5 4 E , 3 E s o i i HERA PE

ARWFFAEAELL TR B, 5%, 60 min 4> & 3
BRI T BFHBEMERE SR, 33
FEACEEAZ B, H 1B 531 m Be 5 A BB fr , AT
FAERA R RFEARATE T R — L 1uE, Ok,
LN B i R AR 9o R Foe A S AR (]2 15 58
FHAZE RS FAPL FHE s o A BB, 28—, K ik
PR A T O R AT iR 7 ey X IE R BRI
TETESZ M JC IR HERR | 75 45 5 (8RB 1) s 8058
DABHIE, o), REAS 2 BRI R A7 1 1) 2 i 9 2 U 4
JZAT, RARE 5 B IR Bl 1 2 R A Y REEA



FhARKE BE 2R 5 0 T35 24k 2026 4F 7 45 46 %5 7 Chin J Nucl Med Mol Imaging, Jul. 2026, Vol. 46, No. 7 - 405 -

JEHT .

2 b 25 EA PET/CT WE RS N, 75
St AR AR IEE HR 2 P 1 5% Ga-FAPI-04 J5 60 min Fif
fikt LBR,,., 5 LBR,, GKUE(H . TES 5 60 min 7] GE
JEAX 2 BRI Ga-FAPI-04 PET/CT ) &% 4% )
[B] 7,
FUBEMTE A M4 oA 26 o
TEE TR MR, BIS0Soi 36 SRR Mg  BF9 S0t T
SR BTR T BLAR AURAE G AT KIS AT S
PETTHR I8

2 % X W

[1] Treglia G, Muoio B, Roustaei H, et al. Head-to-head comparison
of fibroblast activation protein inhibitors ( FAPI) radiotracers versus
[ ®F]F-FDG in oncology: a systematic review[ J]. Int J Mol Sci,
2021, 22(20) : 11192. DOI;10.3390/ijms222011192.
[2] Kuten J, Levine C, Shamni O, et al. Head-to-head comparison of
[%Ga]Ga-FAPI-04 and [ ®F]-FDG PET/CT in evaluating the ex-
tent of disease in gastric adenocarcinomal J]. Eur J Nucl Med Mol
Imaging, 2022, 49 (2). 743-750. DOI. 10. 1007/s00259-021-
05494-x.
Giesel FL., Kratochwil C, Schlittenhardt J, et al. Head-to-head in-
tra-individual comparison of biodistribution and tumor uptake of ®Ga-
FAPI and "®F-FDG PET/CT in cancer patients [ J ]. Eur J Nucl
Med Mol Imaging, 2021, 48 ( 13). 4377-4385. DOI. 10. 1007/
500259-021-05307-1.
[4] Qin C, Liu F, Huang J, et al. A head-to-head comparison of ® Ga-
DOTA-FAPI-04 and '®F-FDG PET/MR in patients with nasopha-
ryngeal carcinoma: a prospective study[ J]. Eur J Nucl Med Mol
Imaging, 2021, 48(10) : 3228-3237. DOI. 10.1007/s00259-021-
05255-w.
Pang Y, Zhao L, Luo Z, et al. Comparison of ® Ga-FAPI and " F-
FDG uptake in gastric, duodenal, and colorectal cancers[ J]. Ra-
diology, 2021, 298 (2):. 393-402. DOI. 10. 1148/radiol.
2020203275.
Zhao L, Pang Y, Zheng H, et al. Clinical utility of [ ®Ga] Ga-la-
beled fibroblast activation protein inhibitor ( FAPI) positron emis-

—
w
[

—
W
—

—
=)}
[l

sion tomography/computed tomography for primary staging and re-
currence detection in nasopharyngeal carcinoma|[ J]. Eur J Nucl
Med Mol Imaging, 2021, 48 (11): 3606-3617. DOI:; 10. 1007/
$00259-021-05336-w.

[7] Qin C, Shao F, Gai Y, et al. ®Ga-DOTA-FAPI-04 PET/MR in
the evaluation of gastric carcinomas: comparison with 'SF-FDG
PET/CT[J]. J Nucl Med, 2022, 63(1) . 81-88. DOI:10.2967/
jnumed.120.258467.

[ 8] Shi X, Xing H, Yang X, et al. Comparison of PET imaging of acti-
vated fibroblasts and F-FDG for diagnosis of primary hepatic
tumours; a prospective pilot study[ J]. Eur J Nucl Med Mol Ima-
ging, 2021, 48 (5): 1593-1603. DOI. 10. 1007/s00259-020-

05070-9.

[9] Wang S, Zhou X, Xu X, et al. Dynamic PET/CT imaging of % Ga-
FAPI-04 in Chinese subjects[ J]. Front Oncol, 2021, 11 651005.
DOI:10.3389/fonc.2021.651005.

[ 10] Badawi RD, Shi H, Hu P, et al. First human imaging studies with
the EXPLORER total-body PET scanner[ J]. J Nucl Med, 2019,
60(3) : 299-303. DOI:10.2967/jnumed.119.226498.

[11] A7 BRE B, R 5. 25 PET/CT 1 min RAEFB 5

M PET/CT BRI G LLEE . B B3 IR [ 1] h A e 2 5 41
T 18 &, 2024, 44 (1). 12-15. DOI: 10. 3760/cma. j.
¢n321828-20221027-00322.
Yang RJ, Chen XQ, Yu HJ, et al. Comparison of the image quali-
ty between total-body PET/CT with 1 min acquisition and conven-
tional PET/CT; a self-control study[ J]. Chin J Nucl Med Mol Im-
aging, 2024, 44 (1). 12-15. DOI: 10. 3760/ cma. j. cn321828-
20221027-00322.

[12] Yu H, Gu Y, Fan W, et al. Expert consensus on oncological [ *F]
FDG total-body PET/CT imaging ( version 1) [ J]. Eur Radiol,
2023, 33(1): 615-626. DOI.10.1007/s00330-022-08960-8.

[13] Zhang X, Xie Z, Berg E, et al. Total-body dynamic reconstruction
and parametric imaging on the uEXPLORER [ J]. J Nucl Med,
2020, 61(2) . 285-291. DOI:10.2967/jnumed.119.230565.

[14] Chen R, Yang X, Ng YL, et al. First total-body kinetic modeling

and parametric imaging of dynamic ® Ga-FAPI-04 PET in pancreat-

ic and gastric cancer[ J]. J Nucl Med, 2023, 64(6): 960-967.

DOI:10.2967/jnumed.122.264988.

Giesel FL, Kratochwil C, Lindner T, et al. ®®Ga-FAPI PET/CT

biodistribution and preliminary dosimetry estimate of 2 DOTA-con-

[15

[

taining FAP-targeting agents in patients with various cancers[ J]. J
Nucl Med, 2019, 60(3): 386-392. DOI: 10.2967/jnumed. 118.
215913.

Fujimura Y, Kimura Y, Siméon FG, et al. Biodistribution and ra-

[16

[l

diation dosimetry in humans of a new PET ligand, "*F-PBR06, to
image translocator protein (18 kDa) [ J]. J Nucl Med, 2010, 51
(1): 145-149. DOI:10.2967/jnumed.109.068064.
Rahmim A, Lodge MA, Karakatsanis NA, et al. Dynamic whole-
body PET imaging: principles, potentials and applications[ J]. Eur
J Nucl Med Mol Imaging, 2019, 46(2) . 501-518. DOI:10.1007/
$00259-018-4153-6.
Kratochwil C, Flechsig P, Lindner T, et al. ® Ga-FAPI PET/CT:
tracer uptake in 28 different kinds of cancer[J]. J Nucl Med,
2019, 60(6) . 801-805. DOI:10.2967/jnumed.119.227967.
[19] Bi54E, 8 RIAEZ. FAPL PET 43 TH1% . SR B8 T 4 #2 1T 9L
PTFHAIR L W)= O TR LS [T ] PR R 22 5 0y TR AR I
&, 2025, 45(12): 705-707. DOI; 10.3760/cma. j. cn321828-
20251117-00408.
Chen RH, Huang G, Liu JJ. FAPI PET imaging: visualizing mi-
croenvironment reprogramming opens new horizons in tumor biology
research[ J]. Chin J Nucl Med Mol Imaging, 2025, 45(12) : 705-
707. DOI:10.3760/cma.j.cn321828-20251117-00408.
(Wi H 41 :2026-04-09)

[17

[

[18

s





