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KREBEFDESEOZERRTH S REEZ 7 0 Y LORKAERFEMA% B L b L —Y—fT R EORH
| AZOWVWTHRATTS.

2. REFREAZAWVRERD DOFRELRBEN

2003 4E£ D PMas B &2 IV ClAE T PMas FIARIRFEICOWT UC ot &21To 7. TOFER, 2003 H 114
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2. A&
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Development of analytical method for pharmaceuticals in

sediment and field survey in Nagoya city.

Hitomi Hasegawa, Shingo Hirao, ! Chisato Matsumura, ? Toshiki Tojo, > Takahiro Nishino
") Hyogo Prefectural Institute of Environmental Sciences, 2 Osaka City Research Center of
Environmental Science, ¥ Tokyo Metropolitan Research Institute for Environmental Protection
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Against the backdrop of a growing population and an aging society, the types and amounts of medication used every year
are increasing in Japan and the world. The disposal of used drugs into the environment raises concerns regarding their impact
on ecosystems in aquatic environments, the development of drug-resistant bacteria, and the effect of drinking water on human
health. Current investigations on the concentration of pharmaceuticals in the water environment in Japan indicate high
frequency of their occurrence. Some of the pharmaceuticals have high logPow values and are easily adsorbed into river
sediment. There is concern regarding their possible effect on benthic organisms; however, detailed information on their
concentration levels in sediments is not yet available. In this study, we developed a method for analyzing pharmaceuticals in
sediments and analyzed the pharmaceuticals in a river in Nagoya.

Particular focus was paid to three macrolide antibiotics (Clarithromycin, Erythromycin, Azithromycin) and five
antihypertensive drugs (Telmisartan, Losartan, Irbesartan, Olmesartan, Valsartan). The sediment sample was extracted through
ultrasonic waves using methanol, cleaned up, and measured by LC-MS / MS.

Upon investigation, pharmaceuticals were detected in all the sediments. In particular, the occurrence of azithromycin and
telmisartan was observed to be highly frequent. Additional pharmaceuticals, such as clarithromycin, were also detected. This
presentation will include a summary of the risk assessment.

Acknowledgements: This research was performed by the Environment Research and Technology Development Fund (5-

1954) of the Environmental Restoration and Conservation Agency of Japan.

I, BREPICHAET D ERMLBEICONT, 2 ORI BRE S, WKWK FICIIZ LR EE
ENFEL TN D ZERHALNE o TD., T LDEEFEORITIIWEOME I, REICEE LTV
MEZF T bDbHY, TNONEEEMEFEICRELHZDARENS L0 TR0 EELLND. £ 2
T, AWETIE, EETOEELEICOWT, SIEORBEZITY, A HRTNOEREZMA L.

AW TlE~7 a7 RRHUAEWE 3 fi%H, Clarithromycin , Azithromycin, Erythromycin, Roxithromycin 35 &
OVE MLE TR SE 5 flifH Candesartan, Losartan, Irbesartan, Telmisartan, Valsartan Z i3 x4 & L, ST 1EBI I %
ITolz. AOMECE T 2MNENERE, HEMSE Lz 8FOWE & H1Z 80% L L6 L7z,

A RTTNOEE ZiHE LR, T ToOEERE S EEMEIIME S, FFIZ Azithromycin &
Telmisartan 23 SAEEE CRe i S iviz. 72, U A 7G24T 5 720, o EEIZ LD PNECsed ZFH L, HIE
fE A & Helg L72. Clarithromycin & Azithromycin TEREZJREE DY PNECsed & BRI 2 HUSEEAFEL, Zh b0
MR TIE, ARBEEOFRMERH D720, SHBRIOICHEZITOLERH D LIEDILD.

AAFGE D —IBILBRBEA BT JOR A HEME R GREE 5 5-1954) IZ XV To7c.



SIHHEBA A R O
2NV VT F T BT IV DI
B W, VAMEE

Rt I — () 202241 H

ﬁﬁ%ﬁf“bi, LC-MS/MS |2 X 0 JIISeifiek 7 & O IEE GBI 2-_0 DU 57 A7 X — VO HriERIE %17 -
. AROHTEIC RO TEEER IS & A 2 M FRRIE(IDL)IE 0.108 pg T, #UEHERE Tl 0.00022 pg/g-dry & 72>
7=, 7, B TFRIEMDL)IX 0.0015 pg/g-dry ThH-o7=. A EEFAIIISCA TREOEE 20 Lz s 24,
WTHOHEND S 2—_X DV F oA ZF— Akt S, TTRAFHHEICHFEL TWD Z LRI L.
BREPICHLIESFEL, FERLOICHLE BRI TOIHE THH1-0, DHOBICIZar ¥ I x—vay
WZAI O DEE 20 5 WER B 5.
EET2-RSUF A DT F— LD

x HHJO—Fv—h o SIS

LCRE - WatersM  Acquity H-class
NS4 : Waters CORTECS Cl8+ (1. sum 2.1x100 mm})
B A 01% M B A9)-
0-+1 min H B: ?0
1=+6 min 3 B:70= 100 linear gradient
G—+16min B. DO
1621 min A:30
HSLEM : 0.20 mL/min zm‘m 40°C MUMGEAM: 2L

A — ReElIig

RTUFS ) [2FE] 21632
2-RBUF AL ] 39%¢C

(Al 175 °C
AN Z.Limgékc) 4’— E U —RE :;\.uuw K?mﬁ:!l 50 Lt
2 rES r 2 2 r
llog Po,]  4.82 3fmmvzsjﬂm‘ Nmmhg?uw—,s,u 200°C
o ony  [NU—ERD -f A2t (ESI(+) MEE-F :
1.04x10-5 atm-m3/mol

o, e -
= i Rl PEg

o " Inertsep GC (150mg/ 3mL) ?
ﬁﬁ;gzégng’\ B : PR 10(~15) mL Ao BN

- 16 2UTO1289 27021470
Fre RN ML e IREAR

w7 pets 015 11 e T bl sl
b [ miz217.0 > 1289 i) T 217 25 L — TaLE
e it S T VIRV U BN B TLh—Y—1A> - ¥ =20785x o |mo:man| (cyasy | cassas)
F=T £
e e S M e P g o oo0, | o008
p (m) olsseratn 00 04 260 2w m o) LT <15 0.2 0.020 0.0508
m > - 3
T . . FLh—"-217IC3493 < 05 0.050 0.1113
y TOII AR 447 g 10 P 1.0 0100 | 0.2005
Somcimmsosinl 56} — (L) o © 5.0 0.500 1.0546
¢ ) ; L | A % 10.0 1.000 2.0527
l m/z223.0 > 133.1 (EEA) B M M e e e ) . 50.0 5000 | 103016
. B b - e . 100.0 10.000 20.8328
et TLh—-2171CHT 3 -
R s T 7|:|ga|..4;r§ g Cis+:007 — FABEEGIE + 10 ng/mL
o ol 0 s 10
[ - BEH
m/z223.0 > 153.0 (WZA) s | e g >
d S £ e (WRI—HABEMNRR-0WL) 5 o s o st RS
S i M R PR Vi o (RERH0.210 ng/mL)
2RI BUF A F— LOBIRE(L.0 ng/mL)DSRMOOT MIS A 2AYBUTIATIS ‘W'\’XZ’\’J’ L2l 5

asi | paspar wmenizze tzer '

0395 - 20210517, 39 Srmocti¥ 26
Fr P | 547 Manashin 13 VBL 2 enpidensoanal_00(1)
W ipg) 0.4070 .
aRal (g 00004
108 L)
TOLSTVEI (g gy 9.600071
S/NEL 1
Sve) 2 FUKEOEREAELEEROOOT IS A

2
% L=t 0050, x2
= ICLHBI = 0L x SIVHE / MM

zwsui‘%im mm )

(@HBAEDERDS(41~15 ng/g-dryRETHRE)

TR 5> R © ASEICED. EMHUNPD0.001ug/g-dry
;i "‘*"”W SR e BED-AS SUF A9+ —LERM
TIC AT S,

& BEICLD2-ASUF A9 —ILD
EYFRE@IZ0.0011pg/g-dry. ERTFRE
120.0028g/g-dry TEHo 1=,

Bl e P L

o SENENREIBORR. B))IEHE. SKIRE

l W, R G R RERENE SN,

S EEEHMOERDSHMng/g-dryIRED2-
o B ROTUFLA0GF—LERHENT,




SATIEBA A KERE O

NURXFINAF T BZTI) T =7 LR ONF DD
VAR, B

BRERSE I — (HR) 2022414

AWFFETIE, LC-MS/MS 12 X 0 {10k 72 E OBHR /K IZIBWT 0.002 pg/L A—4%—D h U AF (A7 ¥
TYNT VEZT LAROEOEDOKRET 2 FEERE L. KEZBITDL NI ATFIW(A 7 T IWNT E=T
L OV DD MDL & T MQL 1%, 0.0022 pg/L 35 X7 0.0061 pg/L TH Y, 0.10 7>5 20 ng/mL D i JH TR
ERROEAEDPHER . £, KR OMEKND b U A FN(E 7 X T 2IWT =T AR OF OFITR
Hans, WIIKEOMKIZN Y AFAA 7 XTI VT =y A7 v ) R 10 ng YSI1 L 7ZBEO IR, 3
12 80%LL ETH T

20=Fy—~p ®

AR H el H fhdiets
100 il N Ga LB P
Tul

L2 IMBEDER @

CH, |

 KBENPORUAFILEDS
FTYINTPIVEZDALARUZDIE

lg e
CH,(CH,),—N=—CH,- Cl
|

CASHH 1 112-03-8 kA EI0
DB , [ e e 1]
v b (Hiflth & LT) = i ‘
;U wEORivA
’ [#tt]
SHETRENZREEEYS— Aatkdbk : w7 R (B0) LDy =536 mgkg ‘ pa [ Crenspssn ]
BENEE ARS - 7 v b GEBD LDsy= 1,600 mgfkg e T
A
i o n = AR, RS
S A (B > R WEHEA] \\

JFUyavFeyTHSLADNR @

A J =10 pLIEA

R AFREZEF LM
emphsn Y K

T e
;i’,;u‘“_ /m 31260
i o

I‘\ b

L R N S~ R R

MUAFAAS FFYNT SE= T A

gl pull K
if / £312260

LC/MSZt @
LCHAE
A | o b I e
| A8Wecloy ol 45 00 m % 9 ) \_ L - -
S (542740
Bla _— D -
O e T .
aLisia
= |5 = - ]
: T = e
gl I ‘ UTLianE TG
T
prri .
L EE e i
{0.10 ng/mL~20 ng/mL) '
/ﬁi)&l"&?@lﬂ% i
(010 ng/mL~2.0 ng/ml) ..

IDL - MDL

- s B s e SO
\ T o oo W F)
DOVRIS A 8 VRN B ®
T ARAAY b " T 3R
MU AF AT BT LT = A 4
7= U FERIER(2 Ong/mL)
I
LI RAFRF L2 IFOAT =T A
Zzual p
‘ i 3122 60 e

v tr—y—mp |
T Ay
7 bA FAESIH)

TH o am e TR WG R WE e WE R ER e SE

@

EFRAIRE ® FEH @

IR (T -

FUAFAA S T A
AMEITBHEA P 00002 pg/LA—F—® b U AFA
(H2 5T LT v T = ARUGEDRORMICHE

HTED

i TyE=ghral K

IGH | (DLACHIAE ;
L] [ ] 0.015 ng/mL miz 312> 60

nEE iDL | BUEIE
®)| O | | mem

RUAFIHADETZIL)
Piba =l =DA e 015 0.10 10 00015
Z0iE

KoL

/ 2)  FANKEUHERNS b Y A FME2 FTF T v
/HEA (BRI TR) . . L

1 FUAFAAS BF N =y ARUCEOEIIBH S,

B FrE=whsnl R
0.0038 ng/mL miz 312> 60

/

ﬁgﬁ MoL | MaL
cr FUIKRUNEAIZ kU 2 FAAs 27 AT
= Azl K210 ngifn LABRoBL ST, 5

H80%il L Tholz,

RUAFILADSF R
SMP EZDLR x 100
UEDIE




e LR YR FL——L LTHWEIREFEBE T 2 Y LD
SRR AT

MR SCR, AR D, LY
D4R RE, D RS i R BT T

533 [\ (2021 4EJE) 4 B R i HERBR ST 22 AR AR ERF A2 S L AR
(Ao 74 FfE) 2022 41 H
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2. Ak
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