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Evaluarea performanta aefectelor 
surfactan~ilor emergen~i 

Autor;: Gheo~he ~tefania, Paun Iuliana,Lucaciu Irina 
Incidenta surfactantilor in apele de suprafafii 

In ultimii ani, industria detergen~ilor s-a schimbat 
continuu datorita preferin~elor consumatorilor, 
cerin~elor de sustenabilitate, disponibilitate, 
costurilor de energie i materii prime, tendin~elor 
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demografice !iii sociaIe !iii nu in ultimul rand datorita 
situa~iilor socio-economice $i politice. 
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Astazi, formulele detergen~ilor !iii aplica~iile lor sunt 
orientate spre performan~a la un pre~ avantajos 
avand in vedere constrangerile economice, 
progresele tehnologiei !iii restrictiilor de mediu. In 
viitor, provocarea in sistemul industrial al 
detergen~ilor este nu numai formularea de agen~i de 
cura~are concentra~i cu performan~e deosebite, dar 
!iii dezvoltarea / aplicarea unor tehnologii prietenoase 
mediului care sa furnizeze beneficii consumatorului 
pe termen scurt !iii lung. 

Proiect cofinun\at din Fondul Social European prin ProgramuI Dezvoltarca Rcsursclor l1mane 2007-2013 pug. I 
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Consumurile e detergenti din Europa sunt 
monitorizate $i raportate anual de CESIO (European 
Committee of Surfactants and their Organic 
Intermediates). Conform rapoartelor, jumatate din 
consumul de detergenti s-a utilizat In aplica~ii 

casnice iar cealalta jumatate In industria cosmetica, 
prelucrarea metalelor, fabricarea hartiei $i In 
industria pielariei. In general cele mai mari 
consumuri s-au inregistrat pentru surfactantii 
anionici ~i neionici} impreuna acoperind jumatate din 
volumul de surfactan~i produ~i (Ute} 2009). In anul 
2008, s-a estimat ca in Europa de Est s-au folosit 
anual >4}2 milioane de tone de detergen~i ~i 1,2 
milioane de tone de balsamuri, In cre~tere fa~a de 
anul 2006 (Tomislav, 2010). In Romania, la nivelul 
anului 200?, s-a estimat un consum anual per 
persoana de 0,39 9 de detergent de rufe, un 
consum mic comparativ cu Bulgaria, Ungaria} 
Polonia, Slovenia, Lituania ~i Siovacia. 

Procesul de igienizare generala ~i individuala impune 
un consum destul de mare de produse de curatare $i 
cosmetice, care dupa utilizare ajung In apele uzate 
din re~elele de canalizare $i in final in apele de 
suprafata. In funqie de proprietati1e fizico-chimice ~i 
biologice ale substantelor componente, aceste 
produse pot polua diferite compartimente ale 
mediului cum ar I apele de suprafata, apele 
subterane} sedimentele ~i solurile. Atata timp cat ele 
sunt prezente In mediu, pot manifesta diver efecte 
asupra organismelor care populeaza un anumit 
areal. 

Surfactan~ii cationici ~i amfoterici reprezinta 0 c1asa 
de substan~e tensioactive utilizati frecvent in 
fabricarea detergentilor ~i balsamurilor d rufe ~i 

vase, produselor de Ingrijire personala, dar i In 
produse biocide. Recent studiati din punct de vedere 
a efectelor cotoxicologice, ace~ti compu~i sunt 
c1asifica~i ca substante emergente / periculoase 
pentru viata acvatica} capabile sa determine fecte 
observabile nea~teptate la nivelul organismelor. 

S-a constata ca exista suficiente studii de evaluare 
a ecotoxicitatii surfactan~ilor anionici precum ~i 

pentru 0 mare parte dintre cei neionici} ~i de aceea 
cercetarile viitoare ar trebui indreptate in mod 
special pentru elucidarea efectelor toxice ale 
surfactantilor cationici ~i amfoterici al caror profil 
ecotoxicologic este pu~in cunoscut, iar proprietatile 
lor fizico-chimice pot influenta semnificativ 
rezultatele studiilor ecotoxicologice. 

Surfactantii cationici intampina probleme de 
biodegradare aeroba, In timp ce surfactantii 
amfoterici sunt u~or biodegradabili} iar din punct de 
vedere al toxidtatii atat surfactan~ii cationici cat ~i 

cei amfoterici determina efecte acute (fiind clasificati 
In clasele de toxicitate TOXIC sau MODERAT 
TOXIC) asupra pe~tilor} crustaceelor, algelor ~i 

bacteriilor. 
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Aetiuni de prevenire a pofuarii cu surfactanti 

Avand in vedere ca in Romania, Regulamentul 
European EC 648/2004 privind Detergen~ii se 
afla Inca In curs de implementare} INCD ECOIND 
este permanent interesat sa asigure suportul tehnic 
privind respectarea regulilor impuse agen~ilor 

economici care produc / importa ~i comercializeaza 
detergenti ~i produse de curatat. In acest context 
institutul In colaborare cu Universitatea Bucure~i ­
Facultatea de Biologie, au dezvoltat 0 metodologie 
complexa de evaluare a efectelor generate de 
surfactantii emergen~i (cationici ~i amfoterici) asupra 
organsimelor din apele de suprafata, In vederea 
prevenirii poluarii cu surfactanti. 

Evaluarea riscului acvatic a presupus colectarea de 
informatii privind expunerea la substantele testate 
(caracterizare, proprieta~i, utilizare, cai de 
patrundere In mediu, rezen~a In mediu} 
biodegradare, etc.) astfel Incat sa se permita 
prediqia concentra~iei In apa de suprafata (Predicted 
Expousure Concentration, PEC). Un al doilea set de 
informa~ii (toxicitate acvatica, efecte sub-Ietale} 
efecte complementare, etc.) a pr supus estimarea 
celei mai mari concentratii la care nu sunt observate 
efecte adverse asupra organismelor acvatice 
(Predicted No-Effect Concentration, PNEC). 
Compararea acestor informatii a permis stabilirea 
riscului generat de substantele testate asupra 
mediului acvatic. Utilizarea acestor substante in 
prod use de curatat este permisa atunci cand PEC 
este mai mic decat PNEC. 

Cercetarile au eVidentiat urmatoarele aspecte: 

o	 Surfactan~ii studiati se biodegradeaza primar 
(>80% eficien~a de indepartare) ~i ultim 
(>60% eficien~a de indepartare), cu 

Proicct finulltat din Fondul Social European prill Programul DcZ\"oltarca RcslIl'selol' malic 2007-2013 pag.2 
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mentiunea ca surfactan~ii cationici au 
ob~inut cele mai mici valori. In ceea ce 
prive~te toxicitate acuta acvatica s-a 
constatat ca surfactan~ii cationici sunt toxici 
pentru crustacee, alge ~i bacterii ("toxicitate 
acuta categoria 1"), iar surfactan~ii 

amfoterici sunt toxici pentru pe~ti, 

crustacee ~i alge ("toxicitate acuta categoria 
2"). 

•	 Efluen~ii rezulta~i In urma biodegradarii 
surfactantilor cationici I~i mentin toxicitatea 
~i dupa biodegradare asupra algelor ~i 

bacteriilor, In timp ce surfactan~ii amfoterici 
determina 0 toxicitate mai slaba comparativ 
cu substan~a originala. 

•	 Ambele tipuri de substante indue modificari 
ale activita~ilor enzimatice specifice ale 
enzimelor antioxidante din organele studiate 
(cele mai afectate organe fiind ficatul ~i 

branhiile) ~j deteriorari oxidative ale 
proteinelor ceea ce indica toxicitatea acuta 
(Ia O,Smg/1 surfactant) cu tendin~a de 
impact pe termen lung. 

•	 S-au eviden~iat efecte acute la nivel tisular, 
cele mai drastice modificarii fiind identificate 
la nivelul ficatului, branhiilor ~i rinichiului. 
Majoritatea modificarilor structurale sunt 
considerate compatibile cu funqionarea 
~esuturilor ~i supravie~uire, Insa au aparut ~i 

anomalii severe ~i foarte severe: anevrism, 
rupturi celulare, focare de necroza care 
periC/izeaza buna funqionare a ~esutului; 

•	 Aplicarea metodologiei de evaluare a riscului 
acvatic a surfactan~i1or cationici ~i amfoterici 
asupra componentei acvatice (efectuat 
pentru doua studii de caz) a condus la 
obtinerea urmatorilor coeficienti de rise: 
surfactantii cationici (ciorura de benzentoniu 
- PECjPNEC >1 - prezinta risc asupr 
organismelor acvatice; surfactan~ii 

amfoterici (cocamidopropil betaina 
PEC/PNEC < 1 - nu prezinta risc asupra 
organismelor acvatice); 

~	 Avand In vedere faptul ca aceste c/ase de 
surfactanti nu sunt normati In legislatia 
nationala sau internationala privind 
concentra~iile admise In apa de suprafa~a ~i 

apa uzata (efluen~i), s-au tabilit 
concentra~iile maxime admise de surfactan~i 

cationici (~O/002mg/l) ~i amfoterici 
(O,Olmg/l) In apele de suprafa~a astfel Incat 
sa nu fie afectata via~a cosistemului acvatic 
pe Intreg lan~ul trofic; 

Recomandari pentru consumatori 

In	 vederea prevenirii ~i combaterii poluarii cu 
detergerj;i, fiecare dintre noi, pornind de la 
producatOl' pana la consumator trebuie sa fie 

.~ ,. .. ~ -'l~,. .... l~.·,," ... 
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con~tient de riscurile care Ie implica utilizarea 
neadecvata ~i neinformata a detergentilor. in acest 
sens consumatorilor Ie sunt recomandate 
urmatoarele: 

Respectarea dozajelor ~i utilizarea corecta a 
produselor conform etichetei sau 
prospectului; 

Folosirea detergen~ilor compaqii sau a celor 
lichizi, pentru evitarea fosfatilor; 

Folosirea detergen~ilor ecologici identifica~i 

pe pia~a cu un simbol grafic specific In forma 
de floare; 

Depozitarea ~i evacuarea adecvata a 
de~eurilor; 

Evitarea spalarilo si folosirii inutile; 

Alegerea corecta a produselor, respectiv 
utilizarea unui produs universal adecvat 
pentru mai multe aplicatii. 

Ca urmare a cercetarilor efectuate pana In prezent ~i 

a informatiilor prezentate In acest studiu s-au 
identificat diverse perspective de cercetare privind 
subiectul agen~i1or de suprafa~a cationici ~i 

amfoterici, printre care: dezvoltare de noi metode 
analitice de identificare performante, evaluarea 
impactului asupra microorganismelor, monitorizarea 
apelor de suprafa~a In vederea evaluarii aportului de 
nutrien~i ~i nu In ultimul rand evaluarea efectelor 
cronice ~i de bioacumulare cumulate cu impactul la 
nivelul sistemelor de detoxifiere ale organismelor 
acvatice. Toate aceste noi direqii de cercetare 
necesita formarea ~i instruirea personalului din 
cadrul institutului In vederea dezvoltarii de noi 
servicii de mediu care sa vina In intampinarea 
mediului economic. 
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Sistemul de Calificari ~i
 

Certificari de Competente
 
pentru 0 Dezvoltare Durabila
 
Autori: Elena Laslu, Gheorghe Bucataru 
In contextul realitatilor contemporane dintre toate
 
activitatile economico-sociale capata importan~a
 

primordiala calitatea, capacitatea de munca,
 
performanta profesionala, atitudinea ~i n voil explicit
 
si implicite ale resursei umane, singurul factor autonom
 
de a carui comportare ~i implicare in context depinde
 

Centrul de evaluare HIDROM - Ploie!?ti
rezolvarea ecuatiei Dezvoltarii Durabile printr-o sol uti 
certa ~i pozitiva.
 

Genera~iile viitoare mo~tenesc 0 planeta curata ~i inca
 
locuibila, neviciata de epuizarea resurselor, afectarea
 
echilibrelor ecologice, cre~terea poluarii, saracirea
 
biodiversita~ii sau de declan!?area unoI' schimbari
 
c1imatice ireversibile.
 

Grice strategi avand ca obiectiv Dezvoltarea Durabila
 
tr buie sa includa esentialmente grija, preocuparea
 
pentru resursa umana disponibila !?i viitoare din toa e
 
punctele de vedere: formare, specializare, calificare,
 
dezvoltare profesionala, sanatate ~i securitate,
 
recunoa~tere ~i valorizare, acces nediscriminatoriu I
 
procesele de formal' !?i mund3, respect !?i pretuire,
 
asigurarea ~i garantarea drepturilor ~i Iibertaplor
 
personale.
 

Centrul de Evaluare UNIMED - BadiuTrei elemente cheie interrelationate, necesare in flecare
 
sector de activitate, pot constitui referential ~i liant
 
procedural pentru armonizarea a~teptarilor angajatilor
 
.i angajatorilor din fiecare sector de activitate,
 
regularizand in acela!?i timp domeniile de formare ~i
 

reCUnoa!?tere profesionala a resursei umane:
 
Competentele (profesionale)
 
Standardele ocupa~ionale
 

Centrele de evaluare / certificare
 

In acest sens, in sectorul Protec~ia Mediului, CSFP
 
prin implementarea proiectului strategic Pro­
ompetent! CalifidJri ~i Certificari de Competent 

pentru 0 Dezvoltare Durabila, contribuie la accelerarea 
proceselor de dezvoltare a resursei umane care 
activeaza in sector prin punerea la dispozitia factorilor 
implicap in aceste procese (formatori, evaluatori, 
angajatori, angajati, organizapi profesionale, autoritati 
specializate, speciali~ti independenti etc.) doua noi 
standarde ocupationale !?i opt nol centre specializate de 
evaluare/cerificare a competentelor profesionale pentru 
ocupatii specifice sectorului, solicitate, a!?teptate !?i 
necesitate de sector. Realizarile din proiect, date fiind 
Iimitarile de timp ~i buget stabilite prin acest proiect 
cofinantat din fonduri FSE, de~i remarcabile ~i bine 
primite de piata muncii din sector, nu pot rezolva decat 
in mica masura necesarul mare de s·andarde 
ocupationale ~i centre de evaluare de competente 
profesionale cerut ~i dorit de plata resursei umane din 
sector, dar se po constitui in modele exemplare ~i 

surse de multiplicare pentru dezvoltarea in contlnuare 
de standarde ocupationale $1 Centre de evaluare pana 
la acoperirea intregului necesar al sectorului. Centrul de Evaluare ECOIND - Bucure§ti 
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CCURENCE AND ECOTOXOLOGICAL EFFECTS OF RESIDUAL 

PHARMACEUTICALS ON AQUATIC ENVIRONMENT 

Irina Lucaciu, Stefania Gheorghe, Jana Petre, Vasile Ion lancu, luliana Paun, 
Margareta Nicolau 

National Research and Development Institute for Industrial Ecology - ECOIND. Control 
Pollution Department, 71-73 Drumul Podu Dambovitei, 060652 Bucharest-6, Romania. 
phone:040214100377, fa : 040214100575, e-mail: biologi@incdecoind.ro 

Introduction 

According to the monitoring studies, th pharmaceutical compounds (PHCs) are found in til l11ost\'ater 
sOlll"ees. especially in wast(;'\V<1ters and surface \\·~uers. Although, they are 1'0 md ill \cl) 10" concentr:ltJons 
(from nglL to ~lglL) these sub,:>tances may represent a real danger to aquatic ecosystems. in thIS \York we tried 
to find the answer to the question: .. Ha\'e the pharmaceuticals toxic effects on aquatic org<1nisl11s'}". 
0\ er ( 0 actiYe Pf-ICs h<1\ C been d teeted in ri \'ers and lakes in Austria. Br<1zj I. Canada, Non-\'a) , Ukraine. 
US . [11 Romania. the study of t 110 PHCs contamination of tbe aquatic ell\'ironmellt started recen I:)'. There 
ar som investigation. in surface waters (Somes River. Fineen compound- including nenous stimulants. 
anti-rheumatic. anti-epileptic. analgesic. disinfectant and anticoagulanl drugs \'ere etected in concentrations 
ranging !l'om the 30 ng i to I0 ~lO I L. using GCIMS technique (Moldo\'an. 20(6). 
Since th increasing of drugs eD\ ironmental disc larges represent 0. serious t u'eat for human an animal health. 
the world\ 'ide organizations such European Medicines i\geney (EME ) and U.S. Food and Drug dministra­
tion (FDA). have developed and implemented variou. en\'ironmental risk assessment guidelines (Fent et al.. 
20(6). In 2006, EME, ha\'e publ ished l 1e Guideline of EJl\"ironmental Risk ssessment of medicinal prod­
ucts for human use tha impose the as essment of acute and c1u'onic effect of new phannaeeutical chemicals 
(EMEA. 2006; Straub. 2001). 
Due of tbe lack of European and illteillational environmental legi lation conceming tht: admissible limits of 
these cumpound, in wa~te\Vater:" and surCace waters. the municipal W\VTPs am medicinal pmducers are not 
constrained to discharge wastewater effluents \ 'ithoul PHes contamination. 
The aim of the present work \ 'as to asses. the effects of 10 PHC:;, (analgesic:>. antiepileptie drug. nel 'ous 
stimu alit an antibiotics) on aquatic organisms and preliminary risk assessment In Romanian Surf'1C~ \vaters 
according to actual intcL11ational nonns and ba~e on our toxicity and monitoring data and from literature 

Materials and methods 

Chemical:, 

Six anti - inflammatory drugs (ibuprophen. diclofenac. acetall1inoph~n, naproxen. indomethacin. and ketopro­
phen). a nervous stimulant (caffeine).:111 antiepileptic drug (carbamazepine) and two antibiotics (trimethoprim 
and "iprorloxaein), were studied. in tenIlS of aeut loxicily on aquatic organisms throughout the food chain 
(fish. crustaceans. algae and bacteria) J\llhe PH s analytical standards were purchased from Sigma-Aldrich 
(Seelze. Germany).TI e PI:-lCs selected for thi study are characterized in Table I. 
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Tuble I e.'IS l1umbl:'/; chellliUlI ~II'llCIIlrt', 1I"(/ler sO!l/hilil)'. ()c'luI/O! wuler {.JOi'litioll ('oefficwllt (!og!·:OTT'i,I 

il/oleCI/!or II/USS (111M) and lIIf?dica OppliCOliol7 01 'elecled PHCs 

pll1pound CAS Chemical Strpcture Apphc ti{)I1 

Analgesi'
 
Diclofenac 15307-79-6
 Anti­


inflammatorv
 

H 
Analgesic

Acetaminophen 103-90-2 ~y 
Antipyretic

H "'" 0» 
Kctoprofen 

22071-15-4 Analgesic 
Antipyretic 

Indomethacin 
5 -86-1 

0rQ-CI 
,~>-

. ~ ~OH 

Analgesic 
nti­

inflammatory 

° 
Anti­

Naproxen 22204-53-1 
inll,Hmllatory 

15687-27-1 Anti-
Tbuprofen rY'lr°~~ OH j nflammatory 

Carbamazepine 298-46-4 Alltiepileptic 

58-08-2
Caffeine Nervous stimulant 

Bacteriostatic antibioti c Trimethoprim 73'X-70-5 

Bacteriostatic anti biotic Ciproftoxacin 85721-33-1 

Salllpling 

1n order to assess the aquatic risks of the shtdil:c] PI-I Cs in the field, some reprcscntati\'e samples wert: chosen' 

wastewater samples (influents and effi uent -) co lIected monthly (ii'om January until September 2(11) from
 
3 municipal WWTPs;
 
surface water samples collected from Ghimbascl Stream (Braso\' ar~aJ_ Mures RiVeJ (Targu Mures to\\'11
 
area) and Arges Ri\ er (Pitesti area) upstr~am and downstream of WWTPs,
 
sllrt:1ce water ,amples collected from Danube .River (Romanian 'ector) al1d Dal1ube Delta ( r Cheorghe
 
Bran 'h), in 1 arch 201l anti January 2013, in different sites (Bazias, Giurgiu. Tulcea, Mahmudia, Uzlina,
 
Murighiol, Sf. Gheorghe and Black Sea ConHuence),
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1)t'feCfiollllle/!Joc/.l· 

LC-UV analysis. The chromatographic conditions were modilled and adapted from an anal) licalmcthod )fC­

'iousty ckl,'eJopcd and describ.d bewhere (Santo". 20(5). Liquid- lmllnatographic :,eparation of selectee 
PHCs was investigated by llsing an Agilent 1100 (Agilenl TechnologIes. USA) systen equipped \virh < degas­
SCI'. uatemary pump. 311tosampler, column thC11l10stat and multiple \\'<\\elength detectors (fvIWD). 
HPLC- 'fSIM~ analysis, An analytical procedure v,as dc\'C~Joped ba ed on EPA Method 6<;)-1. with some modi­
fication (EPA 1694). LC-ivlSIMS measurements werc canied out witl an l-lPLC system Agilent 1290 Infinity 
coupled to an gilent 64l 0 triple quadrupole MS equipped \\ ith an e1ectrospray ionization ([SI) source (Agi­
lent Technologit::s, \Valdbronn. Gernlany) in mu tiple reaclil)n monitoring mode (MRJvl). 

Eco o.Yicu/ogl' /7Ief/lOd~ 

Toxicity asses ment was carried oul according to OECD and ISO methodologies u~jng conwntiona ancl alter­
native method::. (l11icrobiote~ts). The effects of lested PHC:> were assessed on aquatic organisms ,L following: 
fish (CrjJrilll/S curpio) . . lanktonic crustacean (DojJhnio !JIogna). green micro<llgac (SC/Cllust/'ll1Jl cupricurtlu­

film), marine luminescent bacteria (J~hriufischeri). and olhcr bacteria (gram negali\'e and positi\e bacteria). In 
Table 2 are presented the biological tests battery. the monitored endp0ints and the ranges f te:-.lcd concentr< ­
tions. 

Table 2. BoUery ufaqlloLic ro.ricit)' r('sfs IIsed in PHCs effecf ussesslllellf 

Range of
Type

Bioassay / microbiotest Species Endpoints Test period te ted concen­
oftest 

tratlOns 

Cl'pril1lls ((I}]Jio Mortalit., and 96h,
OFCD 203 acute 1-.500 mgfL

behavior 2! -22"C
 

OEeD 202 MOl1alily and

Daphnia magI/a acute 24-48h. 200e 0.01-100 rn o LDaphtoxki( F magna ,1 behavior 

acute
 
(hron- Growth inhibition 72h.
 

Se/enaSlnllil (apriL'Orlll/111i1l 21-25'C 
lC 

DfN EN ISO 11348-3 Luminescence 
~'7brio jischi?l'i acute 15min, lOve 0.01-100 mg/L

BioFix L Imi, Multi-Shot inhibition 
kit b 

Alicrobacfenu/JI sp., 

Bre 'I IIIdilJl 011 (IS dimil1l1lu. 

c,rrobaclerrrelindil. Co­
lilLI/nO/illS fesfu.I'lerroni, 

lYLAKt.\ le~t (l'vJicrobial 

AlTay for lO\lcity Risk 
, s 'essment) . 

EnferocQccliS cusjeliffCll'IfS, 

De/jlio ucido\'OIWlj. Klfrrhio 

gib,l()lIii, Sihaphi/ococcllj 
lI'arnerii, PSClldomonu,1 

acute M IcroblCtl gro \ til 
m.blbition 

18 h. 3[.1"C OA- 200 mgL 

Ullraliliaca, Serrolla r/lhldac, 

Pichtu OIlOIJW/1O 

, 1\licroBioTe<;ts Inc., Belgium: b !\Iacher 'y-Nagel GMbH & Co. KG, Gem1any: "NCJMS Ltd .. Scotland. 

rlqlfUfic l'isl- ClSSe,\SlIlellr lIlerhod%g)' 

Th aquatic risk asse. smcnt of the studied PHCs "'ao;; conducted ac 'ording to Envil'OlUl1~ntal RIsk A~sessment 

EME Guideline (2006). Fo' hazard characterization or Ihe ~tlldicd drugs. predicted el'tecl concentration.' 
(PEC) and predicted no efi'ect concelllrations (PNECl \verc estimated. The PNECs were calculatedllsing the 
lowest clcute toxicity "allles (LCs,/Ee,,) and Ihe PECs wcre estimated hased on rnonitnring lata (phannacellli­
cais concentrations obtained in dirrerent Romanian surface waters and also in effluents of three ' VTPo;;). The 
PEC/P Ee ratio is widely accepted as enclpoinl in aquatic risk asse~~ment models. 
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Results and discu'isiom 

E!1\'i7'01IIIIelllu! PHC\ cnllcellfro/ions 

All	 PJ-J( s were foun in lhe inlluents and ffluents from the three WWTP. stud'ed , ith mean concentrations 
varying from O. 13 ~lgl L (naproxcn) to 21,48 ~Ig./L (ibuprofen). The cOllcentrmions a\ erage of PH C' iJ surface 
varer were between 0.22 ~lg.lL and il.05 ~lg'L and the 1110~t a un alll 'ompounr!s \'er ibuprofen and caf­
feine. Generally. in Mures River. Arges Rivr, Danube River and Danube Delta (Sf. Gheorghe Br~lllch), PHCs 
concentrations were detected less than I ~lg/L. c'\l'epting ibuprofen (2.10 ~lg:L) and caffeine (1.7(-; ~lg/L). 

,.lquulic !oxic-ill' ofPf/C, 

Results indicated moderate ::md 10\\ aeut to:\icir: \ alues. in the most ca::,es. LC"'%hJ ranged fron -13.65 to 
> I00 Illg/L ([or n-h C)jJril1l1s carpio). EC,JINI ranged frot 12..02 to > I aU I11gtL (for planktonic crustacean 
Dophllio lIlogl7o) and ICIJ(1'mln, MTC ranged 1'rom 6.02 to 77.02. mglL (bacteria, J ibriofischt>ri an other). 11­
tibiotics sl 0\\ ed a acute toxicity to bacteria < 5 mglL. As it is ].;,no\\·]1 that antibiotic are ham1les::, for microbial 
f1ori1 (HalTlre. 2006: Halling-Sorensen ct 81 .. 2000). the 'tudied antibiotics (ciproflox(lcin and lrimcthoprim) 
re\ caled a high t(l\.icity on bacteria using l'vl/\R. test, the mOSl sensitive bacteria being the Microbucrerilllllsp. 

4qllulic risk uSSe,~SIllf'II/ charuc!eri::mivil 

For each PHCs risk coefficients were calculated wking Lnto consideration fou]' risk sccnanos. II the Pf-ICs 
were found in the investigated surface waters in concentrations over 0.0 I .llgil and Lhe risk started "ith the 
Phase rT ier A -to>.. icity assessment using aquatic organisms. In \ll"der to estimate the PNEC values, the lowe t 
EC50 v' lue. \ ere selecrec and an extrapolation t~lctor of !000 was applied. 
The estimated generic 'onsumption r PHCs in Romania highlighted an insignificant or 10\\ en\'ironmenral 
risk for all PHCs (most of PECPN EC ratios \\ ere <0.1 and in the range (J.G I - 1), 
PEC / PNEC ratios n:~\ ealed lhat the resence of these compounds in the aquatic em'ironment leads to km'er 
aquatic risk, but it should take into account th bioaccull1ulati\'e proprieties \\'ith synergic and antagonisl ef­
fects. de\eloping resisrant baclerial strains. 
We consider that ther arc stillman:; gaps in the research 011 thc effects of pharmaceuticals on em ironmental 
health, due to the abundance of compound::" the 10\\ number of advanced detection 11ethods and high analysis 
costs and ac' of an integr ted ccotoxicity a'se:sment methodology. 
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