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e N-(2-chloro-6-methyphenyl)-N-[ 1-(2-phenylethyl
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L. HRAEAA RMEEYOA A A RZHREAE
H

Chinese Hamster Ovary (CHO)F ¥ A =— &/ A
A A —PIRSIEIC e R B A R ou SRR X
OANY T Do h—4 237 GCaMP %38 A
L. ANZEDERRHINE & 72 5 CHO-u-GCaMP
Bz RN LTz, Z oMz LT, Mlai iy
U ANREZRE LTz, 96 KT T v 7 T L—k
(Greiner)|Z 5x10* cells/well & 722 X 9 \ZFEFEL
37°C + 5.0% CO 5o Tl U=, 24 L, #r
HAEAA MeEMTh D7 = ¥ =LVFFER
SDFV-63, SDFV-92, SDFV-93, SDFV-94, SDFV-99
F LU SDFV-100 YSINZ X B Heeisfs o2 %
Flexstation 3 (2R VIE Lz, 7 —Z TR




(Relative Fluorescence Units, RFU) & L CH#tT L 7=,

2. /MR RO VER

HERHHEE LT, 7 7 A T u—7 R0k
RMthes (AAMEE AR Lz, PCR F2—7 D
FRNE, Fa—T 28I a—7 0 E FTh
HTE DL ITRFIAR 7 2% AR LTz (Fig. 2).

H 7R AR O CHO-u-GCaMP il 2 PCR
T =2 —7 (FastGene 0.2mL, 8 i F = —7, HARY
T RT A 7 AN 1x10%cells/tube & 725 & 5 (24K
L. 37°C + 5.0% CO ST C 1 BfHlffiE L7z, &
D%, fentanyl (FN, 1 M), 7 = > & = /LEFE{R(1
UM ZIRINL . S EOZ LA HIE LT, F7-.
BRAY u A A A RZBAFEHEE B-FNA (2.5 uM)
AITALE DR S B Tl L 7=,

C.# B

L. HHA EAA RMEAMOAEAA RZHFAEAE
H

CHO-p-GCaMP #ifiazFII/ L T, FN, SDFV-63,
SDFV-92, SDFV-93, SDFV-94, SDFV-99 33X 0*
SDFV-100 @ p =& EAEH & i@t L 7=,
CHO-u-GCaMP i iZ3\ C FN, SDFV-92,
SDFV-93 33 X O SDFV-99 DALEIZ L~ THEK
7 a BN MR Sz (Fig3A), i
2D 50%NFHE (BECso fE, M) 1L FN: 8.1X107,
SDFV-92 : 62X10°, SDFV-93 : 53X10% 5 L O
SDFV-99 : 5.82X10° T&h -7, £7=. SDFV-92
(2.5uM), SDFV-93 (2.5uM)F3 & X SDFV-99 (2.5uM)
DHICTREOREMWERIZL, B p A4 1 I
FAEH TR B-FNA (2.5 uM) ORLEIZ LV 584
W Sz, 0, [ARROIEEEFRPHIZ T
SDFV-63, SDFV-94 33 O SDFV-100 Clat &

OEINTERD BT, mlREE Q0uM) DA THOE
FEO¥INHER Sz (Fig3B), CHO-pu-GCaMP
Mz A M LT, FN. SDFV-63, SDFV-92,
SDFV-93, SDFV-94, SDFV-99 5 X} SDFV-100
Dy ZFAMEROE L% Fig 4 1R LT,

2. T IRk 2R OBERER A
PCR 7 = — 7 N "C CHO-p-GCaMP il & #fEFF L.

FN, SDFV-63, SDFV-92, SDFV-93, SDFV-94,
SDFV-99 35 X 1Y SDFV-100 FRIN(TXT 1uM)IC &
D aNFEICARE DOFRTAAT > 72, FN OB &
> TIRERIFI2 8RO R S iz (Fig
5o ZOEICREOHNMIERIZ, R p A A
A NZFIAFEHEE B-FNA (2.5 uM) ORTALEIC X
V) SEARITHH SV, FERIE 2 30nM IZ[EE L
T, ¥EBERFILI- L Z A, FN, SDFV-92,
SDFV-93 35 £ T} SDFV-99 (30nM)DESINZ L~ T
S EOMMNHR S (Fig 6), —F.
SDFV-63, SDFV-94 5 J. T} SDFV-100 (30nM) D
T, BOERIIHGR S e o Tz,

D % =

FEAA MEEWRLAaRI T/ A Rid, f&
BRRZ v 7 DOERMSTHY , BWOKkZ HULITHEED
JERLTHY, HABHECOMAMEE 72> T
%, fER KT v 7 OfEaEE, BRI S A
5P, R E LTRELTE LT, dioR
LR LT D, IRROBFREIL, FFEDHEY
AR L CTh, IR&TH LWEAES T 4R
DRENTNDETHD, 29 LIZRIAEFTT 5
72T, fER N T > 7 ORI & 2 OE %
HEIZFHET 5 2 2T L AHERT 5 2 L ER
%,



AT CTIL, fERR BT 7 HMERT 2 3525
RICEH L, R R 7 7R R 2 fER e &
TR HIEUNATRE e MR TR DO BFS &3k 72,

FeAA MeeaE s —r7 > he LT, At
A MESOVEREB LSOO/ ZEHT 5
7o, BNCLEMR CTH 2D CHO MfiaaFIH LT,
t M ESA N p ZREBLOI LT A
=2 X7 GCaMP ZEA LT, ANCEObR
HIHIN & 72 5 CHO-p-GCaMP M2 A4 LT, 1
RERHIICIE, ITFEOVEAMEE 72> TND 7 =
VA VEEREHR L, 6 FEO T = H =
JVREIRIZOWT, FHlizFEE L7z ZA 7 =
& = b LRWROTR S 78 p SARER 2~ b a )
#f (SDFV-92, SDFV-93 33 X UVSDFV-99) & 1E & A
EVERZRE 7V MEAEE (SDFV-63, SDFV-94
FBEO SDFV-100)I1Z53FA STz, 2 DOREDIL T
WO 2R L ER OB A RRET D &, 7=
B =NDT VIO 5 & p ek
~OVERREEDMEK T3 A58 b, LAk
DFERND ., B @ REMEE D
CHO-p-GCaMP FlARIC & D FSRERTAI L, JRFEMRAT
PEDIRAT 7> SAEFHBREE D Hl /s ATRE T 0 A H 1 E
MDA FTRETH 2,

—J7, AlEER Uiz 6 O 7 = > 7 = )ViFE
BT NEHOFERNHECTH -7 HBEb T,
{LEAEE DRI D TH Y | RO s
(X D HURHUARR S 2R3 2 B A T
VEFHRIIREECH 5 L HE SN D, LS5 T,
HARE AR U 7oA HNEIE, W OFEOREIIIN
Z. JEFRELL TRICE 2,8 CaMRTIETHD
EBEZBND, AEFA MEAWORSHER DF
BICIE, BN p ZRROTEMALSWE T D = &
735, CHO-u-GCaMP M@l IHHA © A4 A RMEA
WNZIBN T ER ORBLTF NN LD LB RS

o,

W, AR L7 itk 32t & F
% D 5 AT, REOIEONATRE e/ Nl
HRROVERZZAT 2, A3 2 HOBORIEC
13, 7 L= b Y —F ORISR T B,
BERERHI A T~ 2551, SN D DO IEME R
RHZACE T 2 R H D, —J7, WEOR
HEE7225 AL T 5856, —ERTEROEOR
FERPIET D Z & CRGIX TR L 72 D, RESFIA
STV L — N — X —EDFER e
TIE, BEIO - ONSHRIE D 5y Ol
REPMETHY | A VEIFAEE S LT
RN, EITTC, ARFETIL, FFHECRREE 5
7=, BB COMHTEEZR 1 T % /L O
T — AR U CERRED FTRE & 7 2 /Ml
SRR e A ER L7,

83# PCR F = — 7|2 CHO-u-GCaMP il & &
%, 7B NVEER LT, NEOERHEE
OBRHBEREZ R L= 2 A, 7 = =)L
JERAFRIZRHEOTO AR TE 5 2 VB LTz,
Tz H =V ERRRIS, T = o F VR IR
MU= & Z A, SROBINNHELES N, 7=
B =)V EREROTRT ) e w AR ER R A
Y#E (SDFV-92, SDFV-93 3 X TNSDFV-99) & 1% &
A EER E RS I E AW EE (SDFV-63,
SDFV-94 35 X% SDFV-100)(2/3¥H S vz, HE
U7/ RS R OFEMTT — 2 1T, TERDRI
AT L— b —F—ORHER & —H L THD .
YRR OT= DO/ NG R & LT FTRETH
DT EDPHER S,

AWFE T, A EAA FERSEOR Ao
CHO-u-GCaMP ORI 72 & NS/ IR R O
BRI LT, AHIRIA A A MEamicBE L
T, ARSAEERAE AR LWV EERIRR RIS

-10 -



MFRETH D, F7o. AWFETIERLL 7o/ VK H
ZROFIFIC LV, BEEhEom) B EHAR—ZTD
FIRSFTREL 220 | fER BT > 7 O3 RAREEL
Y COIRIEEY O 722 EISH IR S5,

E. & &

AWFFETIE, A EAA RIERSEOR AL
L T CHO-u-GCaMP fli@ ORI 72 & DN/ N
MHER ORI ) Uiz, Al 34 41 M
EPNTEA LT, ALFRREREE AT L 72y VafERY
MERIISHFRE CH D, Fio, AUFETIER L
T/ VR ORI L 0 | HEhiEom) &8 A
N—=ZXTOFMHBAREL 22D | fER KT > 7 D%
RARKRBHS COFRE OB 72 LIS
frEhd,

F. &3k

1. Shafi A, Berry AJ, Sumnall H, Wood DM, Tracy
DK. Synthetic opioids: a review and clinical
update. Ther Adv Psychopharmacol. 2022 Dec 10;
doi: 10.1177/20451253221139616.

2. Roxburgh A, Nielsen S. Twenty-year trends in
pharmaceutical fentanyl and illicit fentanyl deaths,
Australia 2001-2021. Int J Drug Policy. 2022
Nov;109:103854. doi: 10.1016/  j.drugpo.2022.
103854.

G. oIEH*x

e =

D) REIEE @ fGBR BT v 7 ORI RiE,
41: 239247, 2022.

2) AR : SO RIRRIZSE 55 2 HIE
NORFHIHIFFEEOES.  EIRMNER

-11 -

X277 M) —H% AR, 54: 3642,
2023.

2. A

1) MHIEE : fEBR N T » 7 OfcEiigh g, 5
20 [B] HARITIE 2,  Web BRI, 2022 45
A 21 A.

2)  EEESEAG. F5)EARER. A S, AR
W ZEE, WA, AJEER. EXIjTERT,
IMHIEE., @fE B« 7 =X = /LiFER
ORSETEMFEES, B ARSI 5 1402, FL
Mg, 202243 A 25 H.

H. KIBAEEMEDHIRE - BERINR

RFAFIUAS, FERDITERGER, T Ofth

L AP

iz Vel e

AFHERIL, faR BT » 7 OffifazrEs X

OMEAFVEICBE S D aHilfiEtT C o v | RRITT
NTBYEBRERIZZ S T 5.



@/\JNON‘B o

o,
N Fentanyl
{0 (sorvn

{t&¥ID IUPAC# A B
SDFV-1 M-phenyl-N-[1-(2-phenylethyl)-4-piperidinyl]-propanamide Et O
. . E
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piperidinyl]-2-furancarboxamide = s
Me
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piperidinyl]-2-furancarboxamide =
SDFV-03 N—(2—‘|soprop3:r|—6Tn'.1ethyphenyI}—N—[l—(Z—EJhenerthyl}—i?— o A Mo
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1 % e M
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Fig.1. Chemical structure of fentanyl derivatives.
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Fig.2. Compact fluorescence detector for mobile use using probes of optical fiber.
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Fig.3. Effect of opioid p receptors agonistic actions of fentanyl derivatives in the CHO-p-GCaMP cells. (A)
Changes of fluorescence were observed after treated with fentanyl derivatives. (A) FN (2.56 nM-1 uM),
SDFV-92 (51.2 nM-20 uM), SDFV-93 (51.2 nM-20 uM) and SDFV-99 (51.2 nM-20 uM). (B) FN (2.56
nM-1 pM), SDFV-63 (51.2 nM-20 uM), SDFV-94 (51.2 nM-20 uM) and SDFV-100 (51.2 nM-20 uM).
Results are expressed as mean (n=3).

FN, SDFV-63, SDFV-92, SDFV-93, SDFV-94, SDFV-99, SDFV-100
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N-phenyl-N-[1-(2-phenylethyl)-4-piperidinyl]-
SDFV-1 propanamide O ©
Et
N-(2-ethyl-6-methyphenyl)-N-[1-(2- @
SDFV-63 phenylethyl)-4-piperidinyl]-2-furancarboxamide i A
N-(2-chloro-6-methyphenyl)-N-[1-(2- Me
SDFV-92 phenylethyl)-4-piperidinyl]-2-furancarboxamide C'@ ©
SDFV-93 N-(2-isopropyl-6-methyphenyl)-N-[1-(2- ¢ o

phenylethyl)-4-piperidinyl]-2-furancarboxamide

N-(2-ethyl-6-methyphenyl)-N-[1-(2-
SDFV-94 phenylethyl)-4-piperidinyl]-2-
thiophenecarboxamide

®

Et

| &,

N-(2,6-dimethyphenyl)-N-[1-(2-phenylethyl)-4- e
SDFV-99 piperidinyl]-2-furancarboxamide Me@ @)
SDFV-100 N-(2-ethyl-6-methyphenyl)-N-[1-(2-

SIGISACIGIGEE

phenylethyl)-4-piperidinyl]-3-furancarboxamide

lot
>

Fig.4. Effect of opioid u receptors agonistic actions of fentanyl derivatives in the CHO-u-GCaMP cells. (A)
Changes of fluorescence were observed after treated with fentanyl derivatives.

©(SDFV-92, SDFV-93 and SDFV-99) : Strong agonistic action on p-receptors.

A (SDFV-63, SDFV-94 and SDFV-100) : Weak agonistic action on p-receptors.
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Fig.5. Effect of opioid u receptors agonistic actions of fentanyl derivatives in the CHO-u-GCaMP cells using
probes of optical fiber. (A) Changes of fluorescence were observed after treated with fentanyl (FN:
0.00001-0.01 uM), Vehicel (V). Results are expressed as mean (n=3). (B) Changes in fluorescence levels over
time after treatment with fentanyl (FN) in the CHO-p-GCaMP cells using probes of optical fiber.
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Fig.6. Effect of opioid p receptors agonistic actions of fentanyl derivatives in the CHO-u-GCaMP cells using
probes of optical fiber. Changes of fluorescence were observed after treated with fentanyl derivatives.
Fentanyl (FN :30nM), SDFV-63 (30nM), SDFV-92 (30nM), SDFV-93 (30nM), SDFV-94 (330nM),
SDFV-99 (30nM), SDFV-100 (30nM). Vehicel (V). Results are expressed as mean (n=3).
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