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Figure 1. LC/MS chromatogram and mass spectra of hydrolyte of olmesartan medoxomyl.
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Figure 3. LC/MS chromatogram of standard mixture of pharmaceuticals.
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Figure 4. LC/MS/MS chromatogram of standard mixture of pharmaceuticals (continued).
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Figure 5. LC/MS chromatogram of Senkawa River and outflow of STP samples.
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Table 1. Analytical conditions of 14 pharmaceuticals by LC/MS and LC/MS/MS and recovery by LC/MS/MS.

LC/MS LC/MS/MS recovery

No. PPCPs MW. R I;S;e ";"l’;’f Cone  LOQ rr];:osdlc rocous p“i’::"t Cone Collision (%)
(min) (m/z) (V)  (pg/l) (min) (mz) (mz) (V) (V)

1 sulpyide 3414 26 + 342 30 0001 23 + 342 214 100 20 110 +18
2 memantine 2158 138 + 180 30 0001 95 + 180 163 75 20 77+ 21
3 cpinastine 2858 144  + 250 30 0001 105 + 250 208 100 20 146 +5
4 aripiprazole 4484 171  + 450 30 0001 151 + 450 287 100 20 57+5
5 ?;32:::1 5586 179 + 559 30 0001 151 + 559 207 75 20 83 + 8
6 olmesartan 4465 154  + 447 30 0001 ik kkkr kbt kbek  kkkk ke 114+ 6
7 duloxetine 3339 170 + 298 30 0005 152 + 298 183 50 20 76 + 18
8 irbesartan 4285 182 + 420 30 0001 155 + 429 207 125 20 55+5
9 lorazepam 3212 189 + 321 30 0001 157 + 321 275 100 20 9% +4
10 candesatan 4405 196 + 441 30 0001 160 + 441 263 100 10 70 + 13
11 rosuvastatin  1001.1 20.0 + 482 30 0.01 17.0 + 482 256 125 40 91 +7
12 valsartan 4355 215 4+ 436 30 0001 190 + 436 235 S0 20 76 +9
13 atrvastatin =~ 12094 230 + 559 30 001 212 - 557 453 100 20 10 +3
14 simvastatin = 4186 266 + 419 30 0001 262 + 419 285 75 20 5247
15 ?&:ﬁﬁf"h 3454 98 + 346 30 01 98 + 346 198 50 20 <10
IS f;’:amazepme 2460 179 + 247 30 - 139 + 247 204 50 20 .

LC/MS: Alliance2690/ZMD (Waters), LC/MS/MS: Alliance2695/Quatro Ultima PT (Waters).

tR: typical retention time.

LOQ: values are corresponding to 1000 of sample concentration factor.

recovery: mean + SD (n=5) by LC/MS/MS. #*: data by LC/MS. Spiked concentration: 100 ng/L in 500 mL of purified water.



Table 2. PEC and MEC of pharmaceuticals in river water at Tamagawa Bridge of Tamagawa River.

>
No. PPCPs Dose max. PEC Concentration in river water (pg/L)

(DF=10)

(mg/day) (ug/L) 2008- 2008~ 2008- 2008- 2008- 2008~ 2008- 2008- 2008- 2008-
g/day ug/L. Feb Mar Apr May Jun Jul Aug Sep Oct Nov

sulpyride 600 3.000  0.498 0.621 0.249 0.078 0.101 0.211 0.079 0.304 0.368 0.759

—

2 memantine 20 0.100 ND ND ND ND ND ND ND ND ND ND

4 aripiprazole 24 0.120  0.004 0.004 0.004 0.004 0.001 0.005 0.003 0.003 0.004 ND

5 f;g‘df’:ﬁl 40 0200 ND ND ND ND ND ND ND ND ND ND
6 olmesartan 32 0.160 - - - - - - - - - -

7 duloxetine 30 0150 ND ND ND ND ND ND ND ND ND ND
8 irbesartan 200 1000 ND ND ND ND ND ND ND ND 0003 ND

11 rosuvastatin 5 0.025 ND ND ND ND ND ND ND ND ND ND
12 valsartan 160 0.800 0.004 0.005 0.005 ND 0.001 0.002 0.001 0.006 0.046 0.215
13 atrvastatin 10 0.050 ND ND ND ND ND ND ND ND ND ND
14 simvastatin 20 0.100 ND ND ND ND ND ND ND ND ND ND

Is of MEC > PEC.

MEC MEC Max.
Max. /PECx 100

No. PPCPs dose max. (Df;if 0) Concentration in river water (pg/L)

2008- 2009- 2010- 2010- 2010- 2010- 2011- 2012~ 2012~
(mg/day) (ug/L) Dec Jan Feb May Aug Nov Feb Jun Sep (ne/L)

I sulpyride 600 3.000  0.363 0.612 0.808 0.425 0.941 1.300 0.296 0.126 0.182 1.300 43

(%)

2 memantine 20 0.100 ND ND ND ND ND ND ND 0.004 0.005 0.005 5

4 aripiprazole 24 0.120 ND ND ND 0002 ND ND 0.003 0.003 0.003 0.005 4
5 :’::‘d";:gi; 40 0200 ND ND ND 0001 ND ND ND ND ND 0001 0.4
6 olmesartan 32 0.160 - - - - - - - - - - -
7 duloxetine 30 0150 ND ND ND ND ND ND ND ND ND ND -
8 irbesartan 200 1.000  ND 0.003 ND 0.020 0.022 0.037 0.017 0.032 0.032 0.037 4

11 rosuvastatin 5 0.025 ND ND ND ND ND ND ND ND ND ND -
12 valsartan 160 0.800 0.150 0.351 0.159 0.052 0.059 0.404 0.185 0.024 0.053 0.404 51
13 atrvastatin 10 0.050 ND ND 0021 ND ND ND ND ND ND 0.021 41
14 simvastatin 20 0.100 ND ND ND ND ND ND ND ND ND ND -

Pharmaceuticals of MEC > PEC.




Table 3. PEC and MEC of pharmaceuticals of Senkawa River.

: Dose max.  PEC o MEC MEC Max.
No. PPCPs (DF=10) Concentration in river water (pg/L) Max, JPEC x 100
, 2010- 2010- 2010- 2010- 2011- 2012~ 2012-

(mg/day) (ug/L) Feb May Aug  Nov Feb Jun Sep

(ug/L) (%)

1 sulpyride 600 3.000 1.068 0.739 0839 03578 0443 0.169 0.268 1.068 36

2  memanting 20 ND ND ND ND ND 0.005 5

4 aripiprazole 24 0.120 ND ND 0.004 0.004 0.003 0.002 0.003 0.004 3
olmesartan

5 . 40 0.200 ND ND ND  0.001 ND ND ND 0.001 1
medoxomil

7 duloxetine 30 0.150 ND ND ND ND ND ND ND ND -
8 irbesartan 200 1.000 0.038 0.022 0.044 0.034 0015 0.030 0.026 0.044 4

11 rosuvastatin 0.025 ND ND ND ND ND ND ND ND -

13 atrvastatin 10 0.050 ND ND ND ND ND ND ND ND -

14 simvastatin 20 0.100 ND ND ND ND ND ND ND ND -

: Pharmaceuticals of MEC > PEC.




Table 4. PEC and MEC of pharmaceuticals of outflow from STPs around Tamagawa River.

‘No. PPCPs Dose max. (DI,;E(;O) Concentration in outflow from STPs (ng/L) I;I{gf ngggagﬁ
(mg/day)  (ugll) A B c D E F oo o(ugl) ()
1 sulpyride 600 3.000 0.514  0.230  0.720 0.807 0720 0.740 27
20

2 memantine

28

4 aripiprazole 24 0.120 0.002  0.004  0.005 ND

ND 0005 4
5 Olmesartan 4 0200 ND ND ND ND ND ND  ND )
medoxomil

ND ND ND ND ND ND -

7 duloxetine 30 0.150

8 irbesartan 200 1.000 0094 0.140 0099 0.175 0.146  0.135 0.175 17

11 rosuvastatin 5 0.025 ND ND ND ND ND ND ND -

12 valsartan 160 0.800 0.053 0303 0057 0279 0469 0.139 0.469 59
13 atrvastatin 10 0.050 ND ND ND ND ND ND ND -
14 simvastatin 20 0.100 ND ND ND ND ND ND ND -

Pharmaceuticals of MEC > PEC.




Table 5. LC/MS conditions, method detection limits (MDL), and monitoring results in groundwater at the
Tama district in Tokyo.

MS Groundwater * Inflow of STP **
No. ppCps ESI  Cone Monitor (M:/}E:) Frequency of  Concentration (ng/L) Concentration
ion ng detection

4 epinastine + 50 250 1 0 - 160
5 diphenhydramine  + 50 167 1 0 - 1530
6 clarithromicine + 50 748 5 0 - -

8 losartan + 30 423 3 0 ND ND - 150

9 rolazepam + 30 321 5 0 ND ND

11 + 30 192 1 0 ND ND - -

ND ND - 150

13 diclofenac + 30 296 10 0

14 nateglinide + 30 318 0 ND ND - 260
15 mefenamic acid + 20 224 0 ND ND - 620
16 fenofibrate + 30 361 0 ND ND - 110
17 ibuprophen - 20 205 10 0 ND  ND - 560
18 triclocarban - 10 313 10 0 ND ND - -
19 triclosan - 10 287 10 0 ND ND - -

H
1
1
)
1

20 carbamazepine-d;, + 30 247 -
* Sampling period from May 2010 to Jan. 2011.
** Sampling period from Apr. 2004 to Mar. 2005; inflow of STPs: n=36.




