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Organoclorados y cancer de mama

Desde 1984 mas de 40 estudios
tratando de asociar los niveles en
sangre y tejido adiposo de
compuestos organoclorados (DDT vy
PCBs) y el riesgo de cancer de mama

Resultados conflictivos

Cancer es una enfermedad multifactorial
Largo periodo de incubacién
DiﬁCUItadeS en Ia medida de eXPOSiCién Pesticide Residues and Breast

(.,Que CompueStO CIUI'miCO7 gil;fj;'lt‘.l'iglll.?i,“l'lurvcst of a
Medida de exposicion/Medida de Efecto e




Estimacion del riesgo en cancer de mama (OR)

Estudios universitarios 6.48 (2.09-19.07)*
Antecedentes familiares 5.02 (1.99-12.70)
Exposicidon quimica ambiental 3.80 (1.37-10.56)
Clase social elevada/CB 3.19 (1.49-6.85)
Consumo de tabaco 2.23 (1.21-4.14)
Cosumo alcohol 1.99 (1.16-3.43)
Estudios secundarios/NE 1.98 (1.11-3.51)
Edad de menarquia >12 1.88 (1.10-3.22)
Lactancia (>34meses) 0.43 (0.24-0.77)
Numero hijos 4-5 0.40 (0.20-0.81)
Casada/soltera 0.31 (0.11-0.81)
Numero hijos >6 0.23 (0.10-0.57)

*OR (IC 95%) para los factores de riesgo (proteccion) conocidos

Cancer Causes and Control 15: 591-600. 2004. 591
© 004 Kluwer A ademic Publishers. Printed in the Netherlands.

Breast cancer risk and the combined effect of environmental estrogens

Jesus M. Ibarluzea', Mariana F. Fernandez’, Loreto Santa-Marina', Maria F. Olea-Serranoz. Ana M. Ri\fa_sg. Juan
J. Aurrekoetxea', José Exposito®, Miguel Lorenzo*, Pablo Torné”, Mercedes Villalobos®, Vicente Pedraza®, Annie
J. Sasco’ & Nicolas Olea”*



Riesgo de cancer de mama: Carga quimica
(TEXB-alfa) en mujeres con BMI < 28.6 kg/m?
(mediana) postmenopausicas

TEXB,

Ibarluzea

et al. _

(2004), OR =5.67 (95% CIl 1.59-20.21)
CCC 13,

591-600 .. cuando el cuarto cuartil (>197.51 pM Ee/g lipid)

cernande, | S€ COMpara con el primer cuartil(<0.25 pM Ee/g lipid)

et al.

(2007) p trend <0.01
Eur J

Cancer



¢,Cuales son los contaminantes ambientales
responsables de TEXB?:
Residuo de compuestos guimicos en tejido mamario

Botella B, Environ Res

96: 34-40, 2004 17 pesticidas organoclorados (OC)

certllo LemionRes- 37 bifenilos policlorados (PCB)

Fomandez MF, 10 PCBs hidroxilados y dioxin-like PCB,
emospnere. : -

383, 2006

15 dioxinas y furanos,

Carreno J,Environ Res.

103(1):55-61 . 2007 8 bifenilos polibromados (PBB)
Fernandez MF,

Reproductive 1lesteres de PBBs (PBDE)
Toxicology 24(2):259-

64, 2007

Lopez-Espinosa MJ,
Environ Res 106(1):1-
6., 2008



Exposure of women to organochlorine pesticides in Southern Spain”

Begona Botella, Jorge Crespo, Ana Rivas, Isabel Cerrillo, Maria Fatima Olea-Serrano,

Residues of studied pesticides in adipose lissu‘l{N: 458) \

and Nicolas Olea®

Environmental Research 96 (2004) 34-40

Exposicion a pesticidas
Organoclorados: Tejido
mamario

Chemosphere 62 (2006) 1917-1924

Environmental and lifestyle factors
for organochlorine exposure among women living
m Southern Spain

[ Cerrillo *, M.F. Olea-Serrano b J. Tbarluzea <, . Exposito ¢,
P. Torne ¢, J. Laguna ', V. Pedraza *, N. Olea **

Pesticide Mean® SD*  Mediaf® Per-::enlale
0.p-DDT 1401 6535 ° 17.46
pp-DDT 1374 N9 P 22.27
o.p-DDD 6234 14781 ° 20.52
p,p-DDE 501.14 496.63 39231] 97.38
5 DDTs 65998 74435 496.06] 9825
Endosulfan | 182 1014 ° 21.39
Endosulfan 11 782 2865 ° 11.13
Endosulfan-ether 1.79 7.06 0.3 50.43
Endosulfan-lactone 1.48 9.06 ° 15.93
Endosulfan-diol 479 258 ° 29.69
Endosulfan-sulfate 934 6420 ° 10.04
5" Endosulfans 3883 15982 9.00 69.65
Aldrn 1051 2708 © 30.34
Dieldrin 652 3104 ° 2249
Endrin 1384 3990 ©° 11.57
Lindane 1791 6057 © 39.30
“ng g of lipid.

P Below detection limit,




Table 2
Concemrations of PCODJE, WHOpmo e TEQ and WHOpmof TEQ:omw as pgg " far in adipose (issue samples (n= 20) insm women living in Southern Spain

Congensrs Mean (5D G, Mean 2= LDy rs F25 F=0 F75 FPa5 ECongeners WHD[E[?FTEQ WHmeq.F
(pgg ' far) [GED) (%) (pge "far) (pgg 'rar) (pgg 'far) (pgg 'rar) (pgg 'far) (%) [E] TEQms (X)
ipge '1a
23T 8-TCDOD 2.050.497) LET{ 1.53) (LiE] 037 136 .79 2. 45 4.96 A& =0r) 10L&
L2378 PeCDD 6203 37) 5,54 164 (LiE] 2.01 3949 534 745 157 1.4 20 ILE
L2347 5-HxCDD 440 203 3.0 1.57) (Huin} j =1 294G 3.06 5.0 9.43 kg 2.1 23
L2367 - HxCDD 55.6] 6T) 48,3 1.72) (LiE] 125 o 49.8 T4.4 11z 123 sl 283
L2378 9 HxCDD T4AB(3.43) G.78( 164 (LiE] 2.09 4 48 i} 103 140 1.7 15 30
LL34GT.E-HpCDD 53.329.2) 452(184)] 100 142 265 445 746 1z 12 6 2B
oCDD 293 4E) 265 1.54) (LiE] 150 1IEE 235 IS T3 BE (N DT
23 78-TCDF .56/ 0.58) 0.45(2.018 355 ool D28 .40 075 267 0.4 0.7 20
L2378 PeCDF 0.IT(D.25) 0.5 (1.93)y B no o 023 037 .94 iiry 0.0E .04
23478 PelDF 9.5 528) B.43( 161 (LiE] 3.51 598 B.26 | [0l 246 Z.1 2F 146
L2347 B-HxCDF 4. 67(2.659) A L5G) (LiE] 2.1 2098 4.00 4 0 132 1.0 . ] 2.4
L2367 5-HxCIDF ITHL3) 3.38( L61) (LiE] .47 248 315 3. By 112 DB 1.7 19
234 67 E-HxCDF LE{0.50% 103 1.58) (LiE] 0.5 073 101 L4B 211 D26 0.55 DE1
1,2,3.7.8,0- HxCDF ey ng a ng nig g g ey o ] (i}
L2346TE-HpCDF  3.44(227) 296170 100 143 208 1564 166 946 07z (ol i 01E
L2347 85 HplDF 0.0%0L6) O3 127§ 25 ng ng ™ 0.s 042 D8 u] 0.oas
OCDF L4516} L6358} B nig oo 129 LED 419 D4 u] ooz
ERCDIOYF A5 TDE) 41N 151) (LiE] 254 IEY 360 SE3 101
WHOpmr-TEQ 2159.27) 19.6/1L58)] 100 7z 40 200 79 42.0
WHOpmnr TEQunee  196(843)  Wa(153)] 100 6.40 12.E 1.0 263 73

Abbreviarons: mean (S0 ArMMesc mean (s iadapedd iation); G. mean (GSD): geHmetic Medn (FeHmetic sEndard deviaton); = L0Q: [mit of quantificaton; PS: pes
centile 5: P25: percentile 25; PS0: percentile 50; P7 50 percentile 75, POS: percentile 95 TCDD: rerrachiorodibernz o-p-dimin; PeCDO: penmachiorodsbe rr o-p-demin; HoCDD:
hexachiorodiberzo-p-dioxin; HpCDD: heprachiorodibenz o-p-di@in; OODD: ocrachlomndibenzo-p-dioxin; TCDF: rerrachiorodibe reafuran; PeCDF: pentachlorodibenzof uran;
HxCDF: hexachiorodibenzofuran; HpCDF: heprachiorediberzol uran; OCDF: ecachiomdibenz ofuran; 3 PCDDFs: sum of polychiorinated dibenzo-p-gdioxins and dibenss o
rans; WHOpmpr-TEQ and WHOwmos-TEG.0s- Based on World Healrh Organizarssn mxec equivalency facmors for dibenzo-p-dimins and diberzafurans in 1997 (Van den Berg
21 al, 1998) and 2005 (Van den Berg et al, 2006), respectavely.; i below lamr of Quantifcation.

Exposicion a dioxinas: Tejido mamario

Contents lists available at ScienceDirect ) T
Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Dioxins in adipose tissue of women in Southern Spain

M.]. Lopez-Espinosa 2, H. Kiviranta ®, P. Araque , P. Ruokojarvi , ].M. Molina-Molina 3, M.F. Fernandez 2,
T. Vartiainen o<, N. Olea 2



Table 3

Concentration and frequency (%) of OH-PCB congeners in adipose fissue

.;.'Eplcs n:nl'wnlncn from Scutheast Spain

Congeners Mean sD Median % P35 P25 P75 P95
OH-PCB 107/118 0.3 0.72 < LO0) 20 <L) <L) <L) 1.57
OH-PCB 138 5.31 B.88 i3 T0 <L) LMY 5.08 14.5
OH-PCR 180 1.96 iy <LO0) 25 <L) < LW 0.78 104
5 OH-PCB 1.79 12.1 4.05 <L) 278 .05 20.3
Concentrations in pg/ g of lipid. OH-PCB: hydroxy-polychlorinated hiphcn‘l. P35, P25, |75, P95 percentiles.
Exposicion a PCBs: Tejido mamario
Available online at www sciencedirect.com
-';" L] .
*»” ScienceDirect CHEMOSPHERE

Chemosphere T1 (2008) 1196-1205

www.elsevier.com/locate/chemosphere

Polychlorinated biphenyls (PCBs) and hydroxy-PCBs n adipose

tissue of women in Southeast Spain

M.F. Fernandez **, H. Kiviranta ®, J.M. Molina-Molina %, O. Laine °,
M.J. Lopez-Espinosa ?, T. Vartiainen >, N. Olea ®
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Exposicion a PBBs y
PBDEs: Tejido mamario
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Congeners

PBDEs and PBBs in the adipose tissue of women from Spain

1o R B | T | s oo b / PO O |
M.F. Fernandez *, P. Araque “, H. Kiviranta °, J.M. Molina-Molina “,
) . . b O o T S o S S o I o ) A
P. Rantakokko °, O. Laine °, T. Vartiainen ~, N. Ole:
* Laboratory of Medical Investigations, Clinico University Hospital, University of Granada, 18071 Granada, Spain
b Department of Environmental Health, National Public Health Institute, P.O. Box 95, FI-70701 Kuopio, Finland
© Department of Environmental Sciences, University of Kuopio, P.O. Box 1627, FI-70211 Kuopio, Finland



¢,Cuales son los xenoestrogenos responsables de
TEXB?:
Residuo de compuestos guimicos en tejido mamario

Botella B, Environ Res
96: 34-40, 2004

Cerrillo I, Environ Res.
98: 233-239, 2005

Fernandez MF,
Chemosphere. 66:377-
383, 2006

Carreno J,Environ Res.
103(1):55-61 . 2007

Fernandez MF,
Reproductive
Toxicology 24(2):259-
64, 2007

2 alquilfenoles

Lopez-Espinosa MJ,

AR 5 bisfenol-A y derivados clorados



Table 1

Concentrations of 4-nonylphenol and 4-octylphenol (ng g ' adipose tissue) in adipose

tissue samples from women living

in Southern Spain.

n (%) >LOD

Mean (SD)  25th  Median  75th

4-Nonylphenol | 20/20(100) | 82(127) 40 57 69
4-Octylphenol | 4/20(235) | 5.5(21) 42 45 7.7

n (&)= Number subjects (per

5D = standard d Lion

Exposicion a Alquilfenoles:

Tejido mamario o011 dnaal Al

entage of detection); LOD = limit of detection;

NP and O
3
1

1004

12 3 4 56 7 8 910111213 14 15 16 17 18 19 20
Subjects

Fig. 2. Individual concentrations (ng g~ ' adipose tissue) of 4 nonylphenol (NP} and
4-octylphenol (OP) in adipose tissue samples.

Contents lists available at ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Nonylphenol and octylphenol in adipose tissue of women in Southern Spain

M.J. Lopez-Espinosa **, C. Freire?, ].P. Arrebola ?, N. Navea <, ]. Taoufiki “*, M.F. Fernandez *, O. Ballesteros ©,

R. Prada®, N. Olea®*



Alquilfenoles

Nonil y octilfenol
Alquilfenol etoxilados:
mono, di,tri... etoxilados

Detergentes

Anti-oxidantes
Anti-amarilleantes del plastico
Nonoxynol: espermicida
Inertes en pesticidas
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http://www.anticoncepcao.org.br/web/manual/cap8/diafrag1.jpg

Exposicion
a bisfenoles:
tejido mamario

OTC
=
OH OH
Bisphenol A
Cl
‘ = | =
= T
OH OH
Cl ClL,BPA
Cl ' l /Cl
OH OH
cl
CIBPA

Fig. 1. Structural formula of bisphenol-A and chlorinated derivatives.

Table 2
Concentrations of BPA (ng/z) and chlorinated derivatives in adipose tissue

samples
%) =L0OD
Mean (£5.D.) Median 5th  25th  75th  95th
BPA LI/200(55) | 5.83 (3.48) 4.79 207 354 T2 1188
CI-BPA  3720(15) | 3.05(0.28) 4 282 284 321 3126
Cl,-BPA 167200207 | 9.21 (9.26) 7T 261 562 BRI 2149
o Cls-BPA 2720 (10) | 0.74 (0.15) 0.74 066 069 030 0.54
S Cl-BPA 07220 () <LOD <LOD - - - -
on” ~F OH ZBPA 16/20 (80) | 9.00 (9.22) 8.12 0 1.93 960 2825
ClBPA
n (%), number of subjgets (percentage of detection): LOD, Limit of detection.
Cle_ _-Cl
CLBPA
Cl g cl
| = | = % Avallable online al www.sciancedinact com ——
OH OH &4 . . R fucti
cl cl ¢ “v SCIEHCEDII'ECt ve
CI,BPA .
Toxicology

IER Reproductive Tomcology xxx (2007 ) xux—xnx

www.elseviercom/becate reprolax

Bisphenol-A and chlorinated derivatives in adipose tissue of women

M.E Fernandez®*, J.P. Arrebola?, J. Taoufiki®, A. Navalon®,
0. Ballesteros®, R. Pulgar®, I.L. Vilchez", N. Olea®

! Labormiory of Medical Investigations, San Cecilie University Hospiral,
University of Granada, 18071 Granada, Spain
P Research Group of Analviical Chemisey and Life Sciences, Department of Analviical Chemisiry,
University of Granada, 18071 Granada, Spain



BPA (como DES) es estrogénico

Page 30

Figure
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des PLEX:
to prevent ABORTION, MISCA
PREMATURE LABOR

recommended for ré
in ALL pregnancies . .

96 per cent live delivery with desPLEX
in one series of 1200 patients*—
~ bigger and stronger babies, too.*'

No gastric or other side effects with desPLEX

— in either high or low dosage? 45

(Eoch desPLEX tablet storts with 25 mg. of diethylstilbestrol, U.S.P..
which is then ultromicronized lo smooth ond accelerate absorption and
octivity. A portion of this ultramicronized diethylstilbestrol is even in-
cluded in the loblet cooting fo assure prompt help in emergencies.
desPLEX tablets also contain vitamin C ond certain members of the
vitomin B complex to aid detoxification in pregnoncy ond the effectuo-
tion of estrogen.)
“ For further data and o generous
trial supply of desPLEX, write fo:
Medical Director
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MARTES 22 DE MAYO DE 2007

General Electric vende su filial de Cartagena al grupo Saudi Basic
Indiustries Coorporation (SABIC) por 11.600 millones de doélares

Produccion anual de BPA en Cartagena:250.000 Tm/afo (Lexam y Ultem)



http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html
http://murciaconfidencial.blogspot.com/2007/05/general-electric-vende-su-filial-de.html

OR (IC 95%) para los factores de
riesgo (proteccion) conocidos y TEXB

Antece

Clase social elevada/CB

dentes familiares

Consumo de tabaco
Consumo alcohol

Estudios secundarios/NE

Edad de menarquia >11
Lactancia (>34meses)
NUmero hijos 4-5
Casada/soltera
NUmero hijos >6

5.02 (1.99-12.70) TEXB

3.19 (1.49-6.85)
2.23 (1.21-4.14)
1.99 (1.16-3.43)
1.98 (1.11-3.51)
1.88 (1.10-3.22)
0.43 (0.24-0.77)
0.40 (0.20-0.81)
0.31 (0.11-0.81)
0.23 (0.10-0.57)

available at www.sciencedirect.cormm

e

-+ ScienceDirect
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> Analysis of population characteristics related to the total
= effective xxenoestrogen burden: A biomarker of xenoestrogen
in breast cancer °°

= Mariana F. Fermnandez™", Loreto Santa-Marinab, JTesus ML Ibarluzeab, Jose Exposito©,
s Juan J. Auwurrekoetxea?, Pablo Tormne®, Juamn Laguna®, Ana I. Rueda®, Vicente Pedraza',
7 MNicolas Olea™
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Seguimiento de 3.500 mujeres
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Table 2

Fesidues of DDTs in placenta extracts

L_

Pesnade Mean™ + 51 Median™ Maximurm Froeguency (59
' -DDT 1 .4x2 1.4°7 (L5400 =66 SO M)
o DT {hedl L (L5400 355 SHE.94
g -DDE 237 2. .80 1.78 2820 L6 3
o g -1 DD 1.42 2.4°7 (50 19431 5670
» DT s 523 5.28 .69 31.50 DO 33
* ngfe of placenta.
Table 3
Residues of endosulphan in placenta extracts
Pesticide Mean®  £5D  Median®  Maximum® )] Frequency (%) Tahle 4
Bl 0.67 137 0.8 1116 5805 Residues of aldrn, endrin and dieldrin in placenta extract)
E-1I 0.40 L - 12.90 2450 Pesticide  Mean® 5D Median® Maximum®}  Freguency (%)
E-eil (.12 .19 010 1.39 5232
. O ke Aldin 024 060 - 479 26,49
E laotone 08l oma o 1330 Endrin 070 132 - 8.83 3311
~lactone ' = =l o Dieldin 025 059 - 168 2251
E-sulphate (L.63 L44 - 8.249 47.70
‘ } oo } — = <LOD.
3 Endosulphans 879 842 06 49.7% 9830 * ngfg of placenta.
E = ¢ndosulphan; — = <LOD.
i UE-'rE Ur FI-H.EL:[]U.‘L Avawla.blge'ozline at www.sciencedirect.com
“=.“ ScienceDirect PLACENTA

Exposicion a
Pesticidas OC:
Placenta

Placenta xx (2006) 1—8

Organochlorine Pesticides in Placentas from Southern Spain and Some

Related Factors™

M.-J. Lopez-Espinosa @, A. Granada ®, J. Carreno “,
M. Salvatierra b, F. Olea-Serrano , N. Olea ™*

L 48071 -G

. 18071 -G

. Spain

af Granada, 1807 1-Granada. Spain

Spain



Determination of Bisphenol A and its chlorinated derivatives in placental tissue
samples by liquid chromatography-tandem mass spectrometry | 5
I. Jiménez-Diaz*®, A. Zafra-Gomez?, 0. Ballesteros>*, N. Navea®, A. Navalon?, 4
M.F. Fernndez®, N. Olea®, ].L. Vilchez?
1200 -
Journal of Chromatography B 2010 2
3
1000+
|
IS
® 8004
_ . o 1
Exposicion a Bisfenol- > '
: . W 600-
Ay otros bisfenoles: £
S
c
Placenta i
|
200 |
b
o ~

20 40 60
Time (min)

Fig. 1. MRM mode chromatogram of a standard mixture of the target compounds

in a spiked placental tissue sample in MRM mode (100 ng g~ of each compound)
Peck identification: (1S) Internal Standard (1) Q,-BPA; (2) Cl,-BPA; (3) Cl,-BPA; (4)
Cl-BPA; (5) BPA.



Urinary concentrations of phthalates and phenols
In a population of Spanish pregnant women and children

Casas L, Fernandez MF, Llop S, Guxens M, Ballester F, Olea N, Basterrechea lrurzun M,
Santa Marina L, Riafo I, Tardén A, Vrijheid M, Calafat AM, Sunyer J on behalf of the INMA Project.

Environ Inter, 2011 (In press)

Pregnant women Children
3rd trimester 4 years old
% %
n | <LOD |Median n <LOD Median
BPA 120 9.0 2.2 30 3.3 4.2

Exposicion a bisfenol-A: Orina



News Release
2008-59

April 18, 2008

For immediate release

Government of Canada Takes Action on
Another Chemical of Concern: Bisphenol A

ble John Baird, Minister of the Environment, today announced that the Government is taking action
to protectthe health of Canadians and the environment from another chemical of concern.

n: EU Ban on Bisphenol A
In Baby Bottles Next Year

Friday, 26 November 2010



Exposicion a bisfenoles
Latas con recubrimiento interior (envases alimentarios)

Xenoestrogens Released from Lacquer Coatings in
Food Cans

José Antonio Brotons, Maria Fatima Olea-Serrano, Mercedes Villalobos,
Vicente Pedraza, and Nicolas Olea

Laboratorio de Investigaciones Médicas, Universidad de Granada, 18071 Granada, Spain

to human exposure to xenoestrogens. Key
words: bisphenol-A, food containers, lacquer
coating, xenoestrogens. Environ Health

Perspect 103:608-612 (1995)




Exposicion a BPA: Origen sanitario

Estrogenicity of Resin-based Composites and Sealants Used in Dentistry

Nicolés Olea,” Rosa Pulgar,2 Pilar Pérez,! Fétima Olea-Serrano,? Ana Rivas,® Arantzazu Novillo-Fertrell,? Vicente
Pedraza,’ Ana M. Soto,* and Carlos Sonnenschein*

Laboratory of Medical Investigation, Department of Radiology, School of Medicine, Department of Medical Odontology, School of

Dentistry, and *Department of Nutrition, School of Pharmacy, University of Granada, 18071 Granada, Spain; “Department of Anatomy
and Cellular Biology, Tufts University, School of Medicine, Boston, MA 02111 USA

Environ Health Perspect 104:298-305 (1996)




Exposicion a BPA Yy ftalatos: Medioambiente

hospitalario

Table 1. Distribution of the unnary concentrations of phenols (pg/L)¥ in hospitalized premature infants.

No. Geometric Range NHANES 2003-2004¢

Compound SpECies of infants MNo.<L0D mean [30) Median Minimurm: aximum Median 95th percentile

BP-3 Total 47 i 34(48) 24 <00 [0.4) 176 172 277
Free 36 17 NA NA <L0D{0.4) 4.1

BPA Total 41 I 0352} 286 16 046 37 16.0
Free 3 18(32) 17 <00 0.4] 173

\ePB Total 41 I 203 (4.7) 243 101 4010 439¢ G680¢
Free 34 0 3214.9) 23 21 15

PrPB Total 47 I 16.8(4.9) 17.0 13 1,360 81 1%
Free i 0 26(5.2) 1.7 0.3 M

TCS Total 47 H MNA NA <L0D[23) 16.7 59 148
Free 3 36 MNA NA <L0D23) 34

*Tha total concentrations are the sum of the free plus conjugated species of each phenal. We calculated geometric means and medians if the frequancy of datection was = 60%. The

estimated concentrations of free s
for the presence of thase phanals.

BPA [Calafat et al. 2008c), and TCS (Calafat et al. 2008b). sData from a group of 100 dukts {Ye et al. 206).

Exposure to Bisphenol A and Other Phenols in Neonatal Intensive Care Unit

Premature Infants

Antonia M. Calafat,! Jennifer Weuve,2 ? Xiaoyun Ye,! Lily T. Jia,' Howard Hu,* Steven Ringer,® Ken Huttner,?
and Russ Hauser®7

ICenters for Disease Control and Prevention, Atlanta, Georgia, USA; 2Rush Institute for Healthy Aging, Rush University Medical Centel
Chicage, llinois, USA; *Department of Environmental Health, Harvard School of Public Health, Boston, Massachusetts, USA; *Schools
of Public Health and Medicine, University of Michigan, Ann Arbor, Michigan, USA; *Brigham and Women's Hospital, Harvard Medical
School, Boston, Massachusetts, USA; ®Neonatology Unit, and "Vincent Memorial Obstetrics and Gynecology Service, Massachusetts

General Hospital, Harvard Medical School, Boston, Massachusetts, USA

@acies must be intarprated with caution baceuse at the tima of the collaction of the urine specimens, we did not prascrean the sampling materials
Data from 314 childran 6-11 yaars of age from NHANES [National Haalth and Mufrition Examination Survay) 2003-2004 for BP-3 (Calafat et al. 2003a),



Exposicion a bisfenoles ftalatos
Papel y carton reciclados (envases alimentarios)

= . Taylor & Francis
Food Additives and Contaminants, January 2007; 24(1): 95-102 Taylor & Francis Group

Oestrogenicity of paper and cardboard extracts used as food containers

M.-J. LOPEZ-ESPINOSA!, A. GRANADA', P. ARAQUE!, J.-M. MOLINA-MOLINA',
M.-C. PUERTOLLANO', A. RIVAS?, M. FERNANDEZ', I. CERRILLO',
M.-F. OLEA-SERRANO?, C. LOPEZ® & N. OLEA'

' Laboratory of Medical Investigations, San Cecilio University Hospital, University of Granada, E-18071 Granada,
Spain, Department of Nutrition and Food Sciences and >Department of Physical Chemistry, University of Granada,
E-18071 Granada, Spain




Table I. Estimated values of oestrogenicity (pM oestradiol equivalents Eeqg '

frequency of positive samples in the E-Screen assay of paper and cardboard extracts.

of cardboard or paper) and the

Total samples (n=40) Cardboard (n=32) Paper (n=28)
Arithmetic mean 60.52 64.24 45.61
Geometric mean 11.97 13.33 7.78
Median 18.69 21.51 16.80
Standard dewviation 12.55 13.02 12.09
Range 0.01-355.50 0.01-355.50 0.08-280.90
Frequency (%) 90.00 90.63 87.50

Table II. Levels and frequency of BPA, DBP and DEHP (ngg~' of cardboard or paper) in samples.

Residues Total samples (n=40) Cardboard (n=32) Paper (n=8)
BPEA4
Arithmetic mean 97.34 115.32 25.43
Geometric mean 2.38 2.74 1.35
Median 0.52 0.52 0.49
Standard deviation 16.33 17.68 12.72
Range 0.05-1817.00 0.05-1817.00 0.08-188.00
Frequency (%) 45.00 46.88 37.50
DBP
Arithmetic mean 713.17 T06.32 740.49
Geometric mean 37.39 20,97 377.63
Median 121.84 75.62 548.55
Standard dewviation 35.01 41.65 3.95
Range 0.10-10774.00 0.10-10774.00 29.10-3049.00
Frequency (%) 67.50 59.38 100
DEHP
Arithmetic mean 3901.56 706.32 740.49
Geometric mean 341.74 302.11 550.54
Median 893.48 814.44 2751.84
Standard deviation 2327 22.53 31.36
Range 0.52-61013.00 0.52-61013.00 1.533-10198.00
Frequency (%) 77.50 TH.13 75.00




Exposicion a bisfenoles y ftalatos:
Agua embotellada

PET = Riesgo de presencia de ftalatos

&@) Endocrine disruptors in bottled mineral water: total
SN T estrocenic burden and migration from plastic bottles

A A A Martin Wagner « Jiweg Ochlmann
CENENEE) o
v LOPE PP Fovemom S5a Paolkst Res (3000) 16227 5004
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Endocrine disruptors in bottled mineral water: Estrogenic activity in

' ' the E-Screen™
6- *kk ..
== Martin Wagner*, Jorg Oehlmann 2011
=
Ww
m ——
H
C 4- -
1]
Q - Bottled mineral water was purchased at local retailer stores, In
£ total, the analyzed water samples comprised 18 products (coded as
:'; samples 1to 18] from 13 different companies, including water from
B five bottlers that was packed in glass and plastic bottles made of PET
o (samples 142, 3+4, 5+6,7 +8, 9+ 10), With the exception of one
py 2 b so-called table water(bottled tap water), the products are marketed
8 T as so-Called mineral water. These products originate from natural
W springs and are not processed or altered beyond deferrization, The
* * springs of the products are located in different geographic regions
e * % in France, Germany, and [taly, Of each product, a sufficient number
of bottles from the same lot (n=10-12) was purchased and stored
0 * * X at 4°C prior to analysis,
] | L] )
SC glass PET carton
Fig. 4. Influence of the packaging material on the estrogenic activity of bottled é})@)
water. Pooled analysis of products from the same springs bottled either in glass PETE HOPE
(sample 1,3,5,7,9) or plastic (PET, samples 2,4, 6, 8, 10). Water bottled in PET con- &é})@) 1
tains significantly higher estrogenicity compared to water from glass ("™ p<0.001). i inae e
Significant differences compared to the solvent control (SC, *p<0.05, ™ p<0.001). FAY AY
[AAYIA

PS  OTHER



(AR

PETE

HDPE

Poli-etileno tereftalato

Poli-etileno de alta densidad

Cloruro de polivinilo

Poli-etileno de baja densidad

Polipropileno

Poliestireno

Otros

CLASIFICACION
PLASTICOS



Los materiales y objetos plasticos pueden estar compues-

tos de diferentes capas de materias plasticas unidas entre si
por medio de adhesivos. Los materiales y objetos plasticos

pueden también estar Impresos o recubiertos con un reves-
timiento organico o mor{amco Los materiales y objetos
plastncos impresos o recubiertos, al igual que los umdos
entre si por medio de adhesivos, deben quedar incluidos en
el ambito de aplicacion del presente Reglamento. Los adhe-

REGLAMENTO (UE) N° lO/ZOll DE LA COMISION
de 14 de enero de 2011

sobre materiales y objetos plasticos destinados a entrar en contacto con alimentos

(Texto pertinente a efectos del EEE)



Exposicion a ftalatos

Butilbencilftalato (BBP)
Dibutilftalato (DBP)
Dietilhexilftalto (DEHP)

Plastificantes desde 1930

Tintas para plastico

Tratamiento de suelos

Antioxidantes alimentacion (Lacteos)
Envases alimentarios

Tetinas y mordedores infantiles




'CASO CONTADOR' | Acusaciones

La batalla de los plasticos

di-(2-ethylhexyl)phthalate (DEHP)


http://www.elmundo.es/elmundodeporte/ciclismo.html
http://www.elmundo.es/elmundodeporte/
http://www.elmundo.es/elmundo/
http://www.elmundo.es/elmundodeporte/ciclismo.html

Pregnant women Children

3rd trimester 4 years old
%
n <LOD |Median n % <LOD Median
Phthalates
MCNP 118 3.4 2.8 19 0 4.0
MCOP 118 2.5 4.0 19 0 7.5
MECPP 118 0 32.2 19 0 115.0
MEHHP 118 0 17.3 19 0 o57.4
MEOHP 118 0 15.7 19 0 44.6
MEHP 118 151 | 4.4 19 0 6.2
MCPP 118 2.5 1.5 19 0 6.1
MiBP 118 0 29.9 19 0 41.9
MBP 118 0) 27.5 19 0 30.2
MBzP 118 0.8 10.5 19 0) 33
MEP 118 0 324 19 0 755
Exposicion a ftalatos: Orina

Urinary concentrations of phthalates and phenols in a population of Spanish
pregnant women and children Casas L, et al. on behalf of the INMA Project.Environ Inter, 2011 (In press)



For baby, it could
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=== Exposicion a ftalatos:

fecesnz, No solo plasticos.
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Exposicion a
Ftalatos y
parabenes

algunos parece
gue ya se han enterado

NL/30/1

INC : B
G‘vscti'?\lEgTs' Aqua, Sodium Laureth Sulfate,
Chiorig . occmldopropyl Betaine, Sodium

7 €. Coco-g| : .
Lact, co-glucoside, Parfum, Sodium
g °" Lactic Acid, Sodiym Benzoate.




Exposicion a parabenes ﬁ i
~ c CH, ) e
-V KQ"{; J/%IC‘RGJJGHHEH“
N ~ T
> Methylparaben o Ethylparaben
0 0 CH,
Benzylparaben I [
Butylparaben f‘*”ﬁ“‘w 7 oy e | N Nof Do,
Ethylparaben (E214 ) T ‘ | T
. y p ( ) UH/ﬂHM{ DH-""f Hvé,/f"'
ISO- B Utyl parabe n. n=Propylparaben [sopropylparaben
Iso-Propylparaben. ﬁ ﬁ
Methylparaben (E218) PN & H,Efx A & o,
Propylparaben (E216) o 0 T & o JI h ”T c
o™ NS o NF o
m=Butylparahen [sobutylparaben
]
|
ﬁm - ,-""-'. -~ -
JOURNAL OF APPLIED TOXICOLOGY i - o \‘ N
J. Appl. Toxicol. 2008; 28: 561-578 T J
S B - - 7 ) DH‘H# H::;F:f|!|:11f_\,-l]'r:ﬂl.r:aln:n R\ﬂ'::

Review
Paraben esters: review of recent studies of endocrine
toxicity, absorption, esterase and human exposure,
and discussion of potential human health risks

Philippa D. Darbre' and Philip W. Harvey?



Exposicion a parabenes: Placenta

Producto Frecuencia Concentracion (ng/g)
Butiparaben (BPB) 16% (8/50) 0.2- 0.6
Etilparaben (EPB) 66% (33/50) 0.2- 5.3
Metilparaben (MPB) 96% (48/50) 0.1-10.0
Propilparaben (PPB) | 90% (45/50) 0.2- 2.2

A new liquid chromatography-tandem mass spectrometry method for
determination of parabens in human placental tissue samples

I. iménez-Diaz®P, F. Vela-Soria?, A. Zafra-Gomez **, A. Navalon?, O. Ballesteros?, N. NaveaP®,
M.F. Fernandez®, N. Olea®, ].L. Vilchez?

Talanta 2011 (In press)



Exposicion a parabenes: Orina

Embarazadas Nifos
3r Trimestre 4 anos old
% Median % Median
n |<LOD | ng/g n <LOD ng/g

Producto
B-PB 120 9.9 2.4 30 16.7 1.2
E-PB 120 | 12.4 8.8 30 20 8.1
M-PB 120 0 191 30 0 150.0
P-PB 120 1.7 29.8 30 0 21.5

Urinary concentrations of phthalates and phenols in a population of Spanish
pregnant women and children Casas L, et al. on behalf of the INMA Project.Environ Inter, 2011 (In press)



Exposicion a triclosan (TCS)

HOW TO AVOID TRICLOSAN

Forgo antibacterial soap.
The American Medical Association says not to use it at home.

Watch for triclosan (and triclocarban) in personal care products.
Read ingredient labels or use Skin Deep to find products free of triclosan and
triclocarban, its chemical cousin.

Avoid “antibacterial” products.
Triclosan is used in everyday products like toothbrushes, toys, and cutting boards that
may be labeled “antibacterial,” or make claims such as "odor-fighting” or “keeps food fresher, longer.”

Triclosan may be in these products:

soap and dishwashing liquid phones

towels kitchenware and plastic food containers
mattresses shoes

sponges flooring and carpets

personal care products cutting boards

shower curtains clothing and fabrics

toothbrushes toys

OH

Cl

Cl

Cl



Exposicion a TCS y Clorofenoles: Orina

Pregnant women Children
3rd trimester. 4yearsold
% %
n |<LOD |[Median n <LOD Median
Phenols
TCS 120 | 40.5 6.1 30 63.3 1.2
Pregnant women Children
3rd trimester 4 years old
% %
n |<LOD |Median n <LOD Median
Phenols
2.4-DCP 120 9.1 1.1 30 0 3.1
2.5-DCP 120 0 16.5 30 0 55.6

Urinary concentrations of phthalates and phenols in a population of Spanish
pregnant women and children Casas L, et al. on behalf of the INMA Project.Environ Inter, 2011 (In press)



¢, Que mas compuestos quimicos investigar?
¢, Qué se deberia afladir a la lista?

- Filtros UV: benzofenonas, canfenos y oxicinamatos
- PFOS y PFOA

- Aromas sintéticos

- Residuos de farmacos

- entre otros.....



Exposicion a filtros UV

Benzophenone-3 (BP-3)
Octyl-methoxycinnamate (OMC)
3-(4-methylbenzylidene) camphor (4-MBC)

....Se absorben por la piel y modifican los niveles hormonales

Journal of Investigative Dermatology (2004) 123, 57-61

Systemic Absorption of the Sunscreens Benzophenone-3, Octyl-Methoxycinnamate, and 3-
(4-Methyl-Benzylidene) Camphor After Whole-Body Topical Application and Reproductive
Hormone Levels in Humans

Nadeem Rezag Janjua’, Brian Mogensen’, Anna-Maria Anderssont, Jgrgen Holm Petersent,
Mette Henriksen®, Niels E Skakkebaek! and Hans Christian Wulf:



Exposicion a filtros UV

Table 3
Reported use of UV filters in cosmetic products and detection in human milk
Reported use (n=53F Detection in milk Correlation of reported use
Sunscreens Other msmetics All products (n=54F and detection (n = 33)
Number of Zof Number of %of Number of Zof Number of %of
Women total WOmen total WOMEn total positive milk  total
PEpOrting use reporting use rEpOrting use samples
All UV filters 29 72 12 G038 41 36 46 8519 | p=0.0104
Ethylhexyl- 25 4117 26 4906 35 6o ) 42 77178 | p=00799
methoxycinnamate
(EHMC)
Octocrylene (OCT) 21 349,62 2 n 23 43400 36 66,67 § p=00401
4-Methylbenzylidene 14 2642 0 0 14 26.42 11 2037 § p=00488
camphor (4-MBC)
Homosalate (HMS) 8 15,09 0 0 8 15.089 3 3506 p=03943
Benzophenone-3 (Bp-1) | 189 6 1132 7 B2l 7 1296 | p=1.0000
Benzophenone-2 (Bp-2) 0 0 10 1887 10 18871 o 0 nca
Octyl-dimethyl-PABA 0 0 1 1.89 1 1.89 | 1.85 nea
(OD-PABA)
3-Benzyliden e camphor 0 0 0 ] 0 0 0 0 fca
(3-BC)

* One woman did not complete the questionnaire. Her milk data were excluded from correlation statistics.
" Reported use (questionnaire) or detection (chemical analysis), respectively, of any of the eight UV filters. nca: no correlation analysis,

Exposure patterns of UV filters, fragrances, parabens, phthalates, organochlor
pesticides, PBDEs, and PCBs in human milk: Correlation of UV filters with use
of cosmetics

Margret Schlumpf®*, Karin Kypke ®, Matthias Wittassek ¢, Juergen Angerer !, Hermann Mascher9, ChEt‘l‘lDS[.‘lhE‘l‘E 61 [Zmﬂ) 1171-1183
Daniel Mascher®, Cora Vokt ®, Monika Birchler ¢, Walter Lichtensteiger?



Tahble 4
Concentrations of UV flters, musk fragrances, parabens and phthalate metabolites in human milk,

Cohort 2004 Cohort 2005 Cohort 2006 All Cohorts®

Total N=13 Total N=21 Total N=20 Total N =54

Mean £ 50 N pos, Mean £ 50 N pos, Mean £ 50 N pos, Mean £ 5D N pos. Median 95% Range
UV filters ngg™ lipid ngg™ lipid ngg™" lipid ngg™ lipid
Ethylhesyl-methoxy cinnamate 33120178 13 1960 £25.05 9 508 £2304 20 10215 42 18.41 7331 210-79.85
Octocrylene 2257 £25.46 7 1508 £ 10,08 9 163 £2521 20 30018 £24.51 Eli 28.32 70.64 470-134.9
4-Methyl-benzylidene camphor 19.00 1 14.50 £6.76 3 2584 £1453 7 2 12+1280 11 18.70 4315 6.70-48.37
3- Benzylidene cam phor ] 0 ] ] 0 0 0 0
Homosalate 0 a 0 a .37 £27.64 3 2937 £27.04 3 15.50 ab63 11.40-61.20
Benzophenone-3 117,00 1 3548 £ 4863 3 7118 1 52,73 £ 5069 7 26.70 120,08 130-121.40
Benzophenone-2 0 a 1} a 1] a oo 1]
Octyldimethyl-PABA 4900 1 1} a 1] a 49,00 1
Musk fragrances® ng g~ lipid ng g lipid nge=! lipid ng g lipid
Musk xylene 4.01 +842 13 1674134 2 3721+789 14 293+6.17 47 1.34 567 0.25-31.60
Musk ketone 26 +325 12 083+ 1.00 16 234+454 G L60+277 34 0.64 G647 0.25-12.00
Galaxolide (HHCE) 3583 £245] 10 554046733 21 G8.15 £ 5894 14 55,02 £ 57.87 45 36.13 165,57 6.09- 30966
Tonalide (AHTN) 1625 £16.19 2 14.09 £ 9.96 4 296 1 13.97 £ 996 7 10.23 2847 4.80-28.80
Phantolide { AHDL) 1530 1 1} a 1] a 15.30 1
Habanolide 15,00 £ 0,00 2 15,00 £ 0,00 2 15.00 15.00 15.00-15.00
Parabins® ng mL~! ngmL™! fig mL™!
Methy|-paraben 269+252 8 L.50+084 [} 218+202 14 1.00 240 1.00-8.00
Ethyl-paraben 133£024 4 .20+ 024 4 1.26+023 8 1,30 1.50 1.00-1.50
Propyl-paraben 150 £0.41 4 1.25+035 2 142+ 038 b 1.50 1.88 1.00-2.00
Butyl-paraben ] ] 0 0 0 0
Phthalate metabolites” ngmlL™ ng mL™
MEHF | DEHP) 34.05 £ 26,00 20 34,05 £ 26,00 20 26.20 74598 9,60-122.00
MnBE (DnBR) 1884621 20 T8E+£6.21 20 2495 1527 1.20-29.80
MIBE [ DiBE) 26.61 £ 1803 20 26.61 £ 1803 20 24.25 3528 260-66.20
TOH-MMeOP [ DINF) 1124030 G L12£030 1] 1.20 143 0.60-1.50

1 ——

# Mean,standard deviation [50), median, 95 percentile (95% )and range represent values from positive samples, with number (N pos.) of positive samples, The total number of samples analyzed (N) is shown on top of each cohort,
Values < LOD =10,

b Synthetic musks analyzed but <L0D: (a) In all cohorts: polyeyelic musks: Cashmeran (DPMI), Celestolide (ADBI), Traseolide (ATI). (b) In cohort 2006 macrocyclic musks: musk MC4, musk NN, Exalton, Exaltolid, Muscon,
Ambeettolid, Civetton.

© Total N =41 (cohort 2005 + cohort 2006).

? Tatal N =20 (cohart 2006). Phthalate metabolites analyzed but <L0D: SOH-MEHP, Soxo-MEHP, Sex-MEPP, 2ex-MMHP, MB2P (BBz2F), Taxo-MMeOP (DiNF), 7ex-MMeHP (DiNP),



Exposicion alquilos perfluorados (PFOS)

Tejidos aislantes: Goretex
Utensilios de cocina: Tefal

Perfluorooctanoic acid (PFOA or C8)
CAS No: 335-67-1. Molecular formula:

F FFFFFF g

L]y
N
F FF FF F F UH

Perfluorooctane sulphonic acid (CAS No. 1763-23-1)



Exposicion a residuos de farmacos:
Presencia medioambiental

Spain
Barcelona
Point#1
Liobregat river upstream
Point#4
WWTP -tertiary effluent
Talanta 83 (2010) 410-424 O 40 |
0 10 20 km

Fig. 8. Sampling location.

Fully automated determination of 74 pharmaceuticalsin ...
waste waters by online solid phase extraction-liquid
chromatography-electrospray-tandem mass spectrometry

Rebeca Lopez-Serna?, Sandra Pérez?, Antoni Ginebreda?, Mira Petrovic®2#, Damia Barcel6®<



Table =
Average concentrations and relative standard dewviation {expressed in brackets]) for target pharmaceuticals in drinking water., superficial water {2 points) and efflusem
wastewater in the Licbregar River basin (NE Spain).

Therapeutic groups

Compounds

Concentration (ng L

1}a

Point #1 — Llobregat

River upstream to the

spill point

Point #2 — Llobregat
River dowmnstream oo
the spill point

Point #32 — drinking
water

Point #4 — WWE
tertiary treatrment

MAnalgesics amd HKetoprofen mod. I8 (1 .56) e SF.7F3(055)
antiinflammatories
MNaproxen B1.05 (0.27) 67 .28 (0.27) . TZA7 (0.33)
ITbuprofen 186.68 (0.23) 13475 (D.22) Z.71 (015D 4357 (0.60)
Indomethacin 1627 (0. 18) ITTS (0.29) mod. 92 8% (0.52)
Diclofemac BO.52 (0.25) 17ETSE (0.21) md. A4Z1.50 (0260
Mefenamic acid . 6.76 (0.30) 1282 (2.24) 17 .38 (0L632)
Acetaminophen OTFOND (D59 146.67 (0.91) md. TTEBR(L.TT)
Salicwylic acid 20817 (007 ) 2RZAT (06T 2001 220 (2R G4 T (0. 26)
Propyphenazone 225 1.01) 1100 (OGS} .. 2255 (0L.88)
Phenylbutazone i . n.d._ n.d.
Phenazone 5.90 (1.57) AO02F (O58) mn.d. 56,20 (0.28)
Codeine 45.85 (0.8) 10968 (021 . ISO12Z (0250
Lipid regulators Clofibric acid 8.40 (0.36) 2425 (1.10) nd. 22.43 (DL16G)
Bezafibrate 15.89 (0.24) 7. 22 (0.47) o1 (Z2.24) Z17.50 (D500
Fenofibrate 23 .85 (0.36) B2.08 (0.429) n.d. 293 67 (0.64)
Gemfibrozil 1.90 (0.39) 214 (0.57) md. B.58 (0.54)
Mewvastatin rd. rd. n.d_ [
Pravastatin n.d. . m.d. n.d.
Atorvastatin 299 1. 19) 239 ¢1.10) 27F.60 (224} 271 ¢1.32)
Psiquiatric dmigs Paroxetine mod. . .. TR0 {097 )
Fluoxetine n.d. <LOND 274 (2.24) 15.87 (0.25)
Diarepam . 6.52 (0.64) .. 18.92 (0.22)
Lorazepant 22.58 (0.14) 41.27 (0.Z23) mod. 11492 (D260
Carbamarepine 128 (0.29) 58.47 (0.20) md. 1S6. 82 (0.24)
Histamine HZ receptor Loratadine 268 (1.68) 251 (0.80) 1048 (1.4} G.99 (1.08)
antagonists
Famotidine rd. rd. n.d_ [
Ranicidime 33657 (0.20) G61.22 (0. 70) md. 19767 (1.20)
Cimetidine 17.33(2.45) nd. m.d. F205 (117}
Tetracycline antibiotics Tetracycline mod. 2900 {091 ) .. T7F1.4F (T.065)
Doaxycwcline r.d. g nod. mod.
Oxytetracycline mod. . re.d. A2 12 (0.86)
Chlorotetracycline n.d. . n.d. n.d.
Macrolide antibiotics Ernvthromycin SO.28 (0.55) 174732 (0.42) . G77.00 (0. 28)
Arithromycin 14732 (0.24) TL67 (0.70) AT (D.58) A1OI1.67 (053]
Tilmicosin rd. . md. n.d.
Roxythromycin m_d .l m.d. 390 (a3}
Clarithromycim 4Z2.60 (0.27) BE.BEZ (0.25) 6T (0.Z2Z2) ZIT.EE (D.23)
Josamycin 1.82 (OL60) Q.81 (1.56) 1491 (O.77) .03 (0.58)
Twlosin m_d .l m.d. FAIF(OS5F)
Spiramwcin 29,90 (0.443) GE.2Z (0.34) 12158 (D.33)

Sulfonamide
antibiotics

Sulfamethoxarzol

3970 (0.23)

FTB.38 (0.37)

2054 (0.92)
.

12048 (0.36)

Sulfadiazine . 1340 01.97) .. 2038 (0.5G)
Sulfametharine 1.58 (2.45) 11227 (1.55) 4,08 (2.24) IFIEL (1.92)
Fluoroquinolones Danofloxacin red. . n.d._ n.d.
Enoxacin 4. 852 (1.56) F. 65 (1.57) T e 0 (096 ) B2F(1.13)
Ofloxacin 2328 (0.24) T5.01T (048] 1520 (0.73) ZTE6T (.36
Ciprofloxacin B.22 (0.79) 2802 (0. 20) 1228 (0.GS) 15125 (1.43)
Enrofloxacin 5.82 (0.56) 4012 (0.84) TR 9 (0.7 255 67 (0.35)
Morfloxacin 15.82 (0.21) 15.17 (0.B6) FIZ.88 (093] 62 7Z (1.02)
Flumeguine red. . n.d._ n.d.
Dther antibiotics Trimet hoprim 1642 (0_24) 25T (0.2A) 051 (2 2a) G5 92 (0.2T7)
Mifuroxaz ide . i .. nod.
Chlorcamphenicol i . n.d._ n.d.
Metronidazole m.d. A4 BE (D.O2) r.d. 211,83 (0. 74)
EBeta blockers Avenolol I8.40 (0.43) 63.17 (0.48) . 11782 (0.56)
Betaxolol nd. . md. n.d.
Carazxolol rd. rd. n.d_ [
Pindolol n.d. na. md. n.d.
Madolol . i .. nod.
Timolol rd. . md. n.d.
Sotalol 15.28 (0.20) 44 22 (0.94) . 9198 (0.30)
MMetoprolal 54.47 (0.15) IZT.A0 (1.91) IE.48 (0.20) DE.B (D.25)
Propranolol m.d. 14 94 (039} re.d. S1.60 (O.20)
Beta agonists Salbutanmol m_d A BFI1.70) m.d. ZFF.O05 (0.20)
Clenbuterol . i .. nod.
Barbiturares Butalbital rd. . md. n.d.
Pentobarbital i . mc .
Phenobarbital n.d. na. n.d. n.d.
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Fig. 1. Map of the study area and sample site locations (DSSTP and C) in the Community of Madrid.

Pollution by psychoactive pharmaceuticals in the Rivers of Madrid metropolitan
area (Spain)
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Table 4

Psychoactive pharmaceutical and metabolite concentrations (ng/L) downstream STPs (bold: maximum, underlined: minimum).

Jarama Manzanares Guadarama Henares Tajo
DSSTP1'  DSSTP2  DSSTP3  DSSTP4  DSSTPS  DSSTPG  DSSTP7  DSSTPS' DSSTP9  DSSTPI0  Median values
Antidepresshlzs Citalopram 43 [;1 12 bDL 58 bOL 13 120 bDL  bDL 43
Fluoxetine 16 bDL 13 18 22 b.DL g 44 11 12 14
Venlafaxine 225 68 4 68 387 40 46 7 43 E 57
Anxiolytics Nordiazepam 34 24 21 26 52 20 hD.L 76 E 26 26
Oxazepam 30 17 45 28 108 12 hDL 129 [ﬁl b.DL 30
J-aminoflunitrazepam | b.DL bDL 55 bOL bDL bDL hDL  hDL bDL  bDL 55
Antir:nnvulsa‘ts Cabamazepine 1160 bDL 18 273 hDL 82 ﬁ bD.L 20 45 §2

bOL: below d@tection limit.
* Waste-dongnated streams.

The data presented here demonstrate that current sewage treat-
ment technologies of the STPs of Madrid rivers cannot effectively

remove fluoxetine, citalopram, venlafaxine, nordazepam, oxazepam
or carbamazepine, thus discharging them into rivers, We have not

pharmaceuticals in the rivers of Madrid are higher than the con-
tamination found in other geographical areas. Two factors can be
responsible for this: the high population density of the Madnd
metropolitan area (average >2000 inhabitants/km-, Madrid Institute
of Statistics, 2007) and the low flow rate of our Mediterranean rivers.




=Taies

Results obtained from the

ll'm developed methods for the effluent samples analysed during the performed monitoring campaign (n=5).

Compound SEM IDA

Range (ng/L) Mean (ng/L) Median (ng/L) Range (ng/L) Mean (ng/L) Median (ng/L)
Furosemide 729-1132 B4 830 783-1192 083 987
Clofibric acid 37-44 39 4] 36-51 42 39
Bezafibrate 40-110 80 97 50-130 97 105
Hydrochlorothiazide 2262-3988 3324 3788 2346-3893 3373 3810
Ketoprofen 120-260 177 162 140-275 218 239
Naproxen 140-1380 780 693 140-1150 i 910
Diclofenac 890-1440 1097 950 1160-1440 1203 1251
Fenoprofen <MQL <MQL <MQL <MQL <MQL <MQL
Indomethacine 160-390 275 24 170-330 235 297
Mefenamic acid 40-60 50 51 50-60 53 52
Ibuprofen - - - 100-340 180 19
Diuron 140-290 203 207 110-260 203 219
Chlorophene <MQL <MQL <MQL <MQL <MQL <MQL
Gemfibrozil 580-3550 2323 2640 470-3090 21123 2710

Evaluation of various liquid chromatography-quadrupole-linear ion trap-mass
spectrometry operation modes applied to the analysis of organic pollutants
In wastewaters

Maria Jestis Martinez Bueno, Ana Agiiera*, Maria Dolores Hernando, Maria José Gomez,

Amadeo R. Fernandez-Alba (Almeria, Spain)

Journal of Chromatography A, 1216 (2009) 5995-6002



Conclusion

Un nuevo escenario en la exposicion
ambiental

Niveles bajos de exposicion, pero multiples residuos
guimicos

Interacciones sinérgicas, aditivas y/o antagonicas entre
ellos y los sistemas de homeostasis interna (por ejemplo,
hormonas)

Necesidad de ir mas alla de la cuantificacion de uno, o
unos pocos residuos: Cuantificar la actividad bioldgica y
las consecuencias de la exposicion combinada

Mientras tanto;: PRECAUCION



