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Table 1. Decision Tree Framework Meth0d0|09y Of Screen | ng PrOCGSS Table 2. Calculations used for assessment

UF or AF data applies to and The most-prescribed (2011 and 2012 data) APIs used in the U.S were

Background

The use of pharmaceuticals has grown rapidly and continues

Information Considered

LTD (mg/kg — d)

to grow. Pharmaceuticals are increasingly detected in possible values a analyzed. The FDA approved label was used as the source of the Sereening Toxicity Benchmark (mg/kg — ) = G+ 77— U3 + aF 1 (AFZ ST AT

drinking water sources throughout the world. The levels that ) Egcap;‘s:?ﬁ‘gatT]iZa?:;?r?gL);n o lowest therapeutic dose (LTD) and all other toxicity related

have been detected are generally in the low parts per billion «  Does the LTD only apply to adults; not tested in children UF1: LOAEL - NOAEL Information. A decision tree framework (Table 1) was developed to Sereening Tox. Benchmark - 0.8 « 1310 — 6 ng/
11T " " or high level of concern for dosing in children e (1,3,0r10 ; . _ _ Screening Tox. Benchmark + 0.8 x 1x10 — 6 ng/mg

(ppb) to parts per trillion (ppt) range, leading to questions of . LTD%inke o Serior 1 & de_eﬁecg ( ) guide the evaluation of the drug label. The framework was developed Screening Water Value (ng/L) 0289 L/kg — dc

the possible toxicological consequences at these low levels. - Black Box Warnings using uncertainty factors (UF) from traditional risk assessment and
However, these occurrences may pose a concern because . Database Concerns (lack of suitable studies to evaluate UE2 - Database from reports focused on the addition of adjustment factors (AF).

Highest Detection Value (ng/L)¢

active pharmaceutical ingredients (APIs) are formulated for key concerns) - (30r10) Screening Risk Ratio = —¢ g Water Value (ng/L)
maximal potency directed toward specific biological targets. > Variability among humans; Applied to all APIs UF3:_Intraspecies (10) Conservative water screening values were calculated (Table 2) for 87 S | | |
- - . ;)duercz;\ltji;:g :)(;‘nLéii r(rsr?;];ﬁ OTir;(;)rt-term use drugs may not have A.Fl: (Plf)(l;rralt(i)())n uniaue APIs usin ga toxi city value based on the LTD. The high est g]r;lglsce)r:re] e(ﬁil;)h:;ttciuﬂzt(e)?ttﬂ ctzjvrg|(ne(.33.eir}|2::y2,ifoa2:dtr:Fesn:dSo,ccr;]r:)% ?eFlzr;ould be use in the calculation.
O bJ eCt I VeS « Non-genotoxic carcinogen aval able O.CCU-rrenCE data fOf surface, waste efﬂ uent, ground1 and *-’Relativ_e So_urce Cont-rib_ution Factor (R_SC) —set at Q.2 for APIs that_ are also available as OTC as well as
e To create a rapi d Screening process for oraIIy :rt:f)tar?é?gzggt(])ciiocrafr?::ncciggLr;osghe(;:(l:clitz ;s ;:\ljarlrl(jzg)(;ztsl::] zilr:gs; ;li(r)t::srse;[aarﬂi?Secbiéin\thether AF2: Carcinogen :;Ir?lsk’l_ed drlnklng Wat(?r Wer? gathere_d I?.jnd (-JOl:npa-I’Ed ::\(I) thedCalCU|ated E\Pf:ng)belgizg:)onn _Frreescégfg%répg:lrengggenutlcals. Otherwise, a default ceiling value of 0.8 was used based on
administered prescription pharmaceuticals ivaltjla(t)er(jlfHuman Species Specific Cancer + (torld) ngtnc(;?]gl\é\lea;.i:eeé Sg:euesr]elg?nvjsseesssxeﬁlf TI’?ISrIfatll;)atll\?aS U&?@rg tgtgf::gr\llf[llezree °Infant Water Intake Rate was used for conservative calculations
... ] ] ] + Localized cancer not relevant to oral dosing _ : - the APIs based on potentia| to cause h.arm to human health as well as to dOccurrence data was collected from the published, pe_er-reviewed Iitgratyre, Minnesota Pollution -
e Use results to prlorltlze monltorlng, anaIySIS, and further « Endocrine Activity AF3.. Erzilogrlgrefxogtlwty prioritize future water monitoring, glcj)rn\gslla%e(;ng))/ I(:al\élrl):’OCﬁtAS\) Reports, National Park Service (NPS) Monitoring Reports, and US Geological

evaluation of pharmaceuticals

Table 3. APIs with One or More Risk Ratios Above 1 ReSU ItS Of I N Itlal Screen | ng Table 4. APIs Not Currently Monitored by an Agency and ConCI usions
Finished Fifty-four APIs (62%) had an identified detection in one or more water media No Identified Detections These APIs, particularly those with the lower screening water
N Wé‘#ﬁ:’(‘ﬁer Svligg’re ?,C;::‘:rd Drinking useable for this assessment. Again, this excludes non-detects as they were not Range of o values, should be prioritized for analytical method development

Water considered as detections. Screening o Seroening depending, in part, upon predicted environmental fate
17a-Ethinylestradiol 1.7 2.2 « 53% (46/87) have identified detections in wastewater effluent Wa(tr‘jf/\[a'“e Water Value (ng/L) considerations which have not yet been assessed.
Acetaminophen 0.26 1.8 0.33 0.04 o 51% (44/87) have identified detections in surface water g/L)
Amphetamine 11 0.15 * 26% (23/87) have identified detections in groundwater Levothyroxine =10 Meloxicam >500-1,000 This project evaluated the most-prescribed APIs in the US to
Atenolol 16 0.85 0.01 0.01 * 17% (15/87) have identified detections in finished drinking water Olanzapine >10-50  Celecoxib > 1,000 -5,000 create an un-biased data set of what might be in the environment
g?:;;gzm 04'1270 =1l 02'357 e Fifteen APIs (17%) had one or more risk ratios exceeding 1 (Table 3). Drospirenone >10-50  Memantine > 1,000 -5,000 and pose a risk. As a results of the screening,

. . . 10% (9/87) had risk ratios exceeding 1 in wastewater effluent SeEUERET >50-100  Olmesartan > 1,000 -5.000 « a list of APIs that should be more thoroughly evaluated for human
Eslcga"_’gram 02j7 — — * 9% (8/87) had risk ratios exceeding 1 in surface water Nebivolol >50-100  Lisdexamfetamine > 1,000 -5,000 _health-baseccll concerns V\r/]as fi)r(r-nre&frg;n the APIs with risk ratios
yburide - - - e 2% (2/87) had risk ratios exceeding 1 in ground water . In water media greater than 1 (lable 3).

Lisinopril 15 e 3% E3/87; had risk ratios exceeding 1in ?inished drinking water Lovastatin >100-500  Losartan > 5,000-10,000 e Alist of APIs thgat should be more thoroughly evaluated for
Lorazepam 9.0 0.69 _ _ _ _ Cyclobenzaprine ~ >100-500  Allopurinol >5,000-10,000 environmental fate and possible analytical method development,
Metoprolol 0.70 7.7 0.03 2.03 Twenty-six APls (30%) are not currently being monitored for by US Environmental | o > 100-500  Clavulante > 5 000-10.000 formed from those APIs not currently being monitored (Table 4).
Risperidone - 070 Protection Agency, US National Parks Service, US Geological Survey, or the N 100500 Armoxicill © 10.000.50.000
Femazenam - > — o Minnesota Pollution Control Agency:. | ravastatin ' moxicl _'” i Next steps of this project include further examination of
o o S 050 22?;2 Egg;g% 2;2 ga;g::z mgg:ggg }‘8; Ez LEJF;AC; . Alendronate >500-1,000 Cephalexin > 10,000-50,000 envwon_mental fate concerns, bloavalIabl!lty_concerns, and
Zolpidem 21 10 . 46% (40/87) are currently monitored for by MPCA Carvedilol > 500-1,000 (ej\;?alluatlng how to fill in the gaps of monitoring and occurrence
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