Table 12: Frequency distribution of the market penetration factor (Fpen)

size class | frequency of | frequency [%] | relative cumulative
occuiTence frequency [%]
0,00001 25 3,1 3,1
0,00005 23 29 6,0
0,0001 16 2,0 8,1
0,0005 58 7.3 15,4
0,001 a5 44 19.8
0,005 121 15,2 35,0
0,01 69 8,7 437
0,05 176 22,2 65,9
0,1 81 10,2 76,1
0,5 120 15,1 91,2
1 33 42 95,3
5 32 4,0 99,4
10 3 0,4 99,7
50 2 03 100,0
sum 794 100

(2) Extrapolation factors

The TGD assumes that each of the uncertainties arising from the extrapolation from
laboratory tests to the ecosystem, make a significant and equal contribution to the overall
uncertainty. The role and magnitude of these uncertainties are however not well validated [A].
Notably the relation between acute and chronic effects with the same test species will depend
on the qualities of the chemical under consideration, in contrast to intra- and interspecies
relations. Based on acute and chronic data averaged over ali species, the ratio is found to be
between 1 and 100 [B]. In an analysis of acute and chronic endpoints within single species,
acute-to-chronic ratios (ACR) were highly variable, ranging from 0.79 to 5000 [C]. At least
30% of the variation in ACR could be explained by chemical class. Furthermore, there was a
100% probability that the extrapolation factor derived from the coinbination of ACR within
species and interspecies variability based on acute data, is greater that 1000 (instead of the
100 as expected). Conceptually, based on the specific mode of actions of pharmaceuticals, i.e.
modulation of receptors at sub-toxic levels, a large discrepancy between chronic effects on
reproduction or individual growth, and acute effects, ie. based on mortality or population
growth rate, are to be expected. It is therefore hypothesised that an AF of 1000 on acute data
will not be protective for chronic exposure.

The hypothesis is tested against the limited information on ACR available. ACR determined
for diclofenac, clofibric acid and carbamazepine for the same batch of the crustacean
Cerodaphnia dubia were 23, 213 and 5100 [D).

Invertebrates (C. dubia, D. magna and H. azteca) were exposed to atenolol, metoprolol,
nadolol and propranclol and average invertebrate 48h LC50 ranged from 0.85-29.8 mg/L.
Reproduction of H. azteca after a 27 days exposure was impacted at sublethal levels of
propranolo} with a NOEC of 0.001 and a LOEC of 0.1 mg/L. C. dubia reproduction NOEC
and LOEC were 0.125 and 0.250 mg/L [56]. The ACR for these compounds is hence at least
850.
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ACR were calculated for seven compounds by Webb [F]. lopromide, a radiopaque medium,
has an ACR of 1, as there were neither acute nor chronic effects at 1000 mg/L. The other
ratios were: clofibrate 1428 in D. magna, etidronic acid 44 in D. magna; nicotine 43 in D.
pulex, and the metabolite salicilic acid 6 in D. magna.

The ACR for endocrine disrupting agents may be in orders of magnitude: for diethylstilbestrol
an ethyniloestradiol in D. magna 17.6 and 570, but in O.mykiss the ACR for ethyniloestradiol
is 800,000 [F].

These limited data substantiate rather than refute the hypothesis that an AF of 1000 on acute
data will not be protective for pharmaceuticals. It is therefore considered justified to use and
AF of 10,000 on acute data.

[A] Calabrese EJ, Baidwin LA. 1993. Performing Ecological Risk Assessments. Chelsea
(MI); Lewis.

[B] De Zwart D. 2002. Observed regularities in species sensitivity distributions for aquatic
species. In: Posthuma L, Suter II GW, Traas TP Species sensitivity distributions in
ecotoxicology. Lewis.

[C] Forbes V, Calow P. 2002. Extrapolation in Ecological Risk Assessment: Balancing
Pragmatism and precoution in chemicals controls legislation. BioScience 52, 3, 249-257.

[D] Ferrari B, Paxéus N. Lo Giudice R., Pollic A and Garric J. Submitted. Ecotoxicological
impact of Pharmaceuticals found in treated wastewaters: study of carbamazepine, clofibric
acid and diclofenac. Environmental Science and Technology Submitted 2003.

[E] Huggen DB, Brooks BW, Peterson BN, Foran CM, Schlenk DK. 2002. Toxicity of Beta-
adrenergic receptor blocking pharmaceuticals (B-blockers) on aquatic organisms., Abstract
SETAC Europe 73-02:

[F] Webb SF. 2001. ERA of human pharmaceuticals 1 — Collation of ecotoxicity data. In:
Kiimmerer K (editor) Pharmaceuticals in the environment. Springer Verlag, Berlin, pp. 203-
219
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10. LIST OF ABBREVIATIONS

ACR Acute to chronic ratio

AF Assessment Factor

BCF Bioconcentration Factor

CFC Chloroflucrocarbons

CPMP Committee for Proprietary Medicinal Products
DDD Defined daily dose value(s)

DTS50 Degradation half life

EC50 Effective Concentration 50%

EMEA European Medicines Evaluation Agency

ERA Environmental Risk Assessment

FDA United States Food and Drug Administration
GLP Good Laboratory Practice

GMO Genetically Modified Organism

1SO International Organization for Standardization’
Koc Adsorption Coefficient

LC50 Lethal Concentration 50%

LOEC Lowest Observed Effect Concentration

MAA Marketing Authorisation Application

NOEC No Observed Effect Concentration _
OECD Organization for Economic Co-operation and Development
PBT Persistent, Bioaccumulative and Toxic

PEC Predicted Environmental Concentration
PNEC Predicted No Effect Concentration

PL Package Leaflet

SpC Summary of Product Characteristics

STP Sewage Treatment Plant

TGD Technical Guidance Documents

vPvB - Very persistent and bioaccumulative
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12. ANNEX

| Entry paths into the environment for most medicinal products when prescribed to patients |
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