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Abstract 
 

The environmental risk analysis for veterinary medicinal products is an assessment of their possible 
evolution, exposures and effects and is structured according to the VICH GL6 (Phase I) and GL38 (Phase 
II) guides. The environmental risk assessment, an integral part of the veterinary medicinal product 
authorizations, interpreted and harmonized under the VICH guidelines, ensures the predictability and 
transparency of the results obtained. The route of distribution and the evolution in the environment are 
important factors for the concentration of the final exposure. The risk quotient (RQ) is defined as the 
ratio between the predicted environmental concentration (PEC) and the predicted no-effect concentration 
(PNEC). The risk quotients indicate the likelihood of adverse effects occurring. For the determination of 
PECs, soil, water, sediment, environmental exposure for the product, its active substances and other 
ingredients is considered, taking into account target species, mode of administration, and 
physicochemical characteristics. Calculation of the predicted active substance concentration in the soil 
(PECsol) is based on the total residue approach. The calculation of the concentration of the active 
substance in groundwater (PECgroundwater) is based on the solid sorption equilibrium approach, 
modeled by the organic water-carbon distribution coefficient (Koc). The predicted concentration of the 
active substance in surface water (PEC surface water) is considered to be 1/3 of the groundwater 
concentration and in the sediment is calculated according to the sediment-water partition coefficient 
(Ksed-water). The paper presents an algorithm for calculating predictable concentrations for 
environmental factors: soil, water, sediment required for environmental risk assessment of veterinary 
medicinal products. Based on this calculation algorithm, a specialized interactive software has been 
developed to allow rapid and convenient determination of predictable PEC concentrations for 
environmental factors: soil, water, sediment for veterinary medicinal products. It is a very useful tool for 
environmental risk assessment specialists.  

 
Rezumat 

 
Analiza riscului  asupra mediului pentru produsele medicinale veterinare este o evaluare a posibilei 
evoluții , expuneri și efecte ale acestora și este structurata conform ghidurilor VICH GL6 (faza I) și GL38 
(faza II). Evaluarea riscului asupra mediului,  parte integranta din dosarele de autorizare a produselor 
medicinale veterinare, interpretată si  armonizată in conformitate cu ghidurile VICH, asigură 
predictibilitatea şi transparenţa rezultatelor obținute.Calea de distribuție si evoluția în mediu sunt factori 
importanți pentru concentrația expunerii finale. Coeficientul de risc (RQ) este definit ca raportul dintre 
concentrația predictibilă in mediu (PEC) și concentrația predictibilă fara efect (PNEC) si indică 
probabilitatea efectelor adverse care se produc. Pentru determinarea PEC-urilor sol, ape, sediment, se 
analizează expunerea la mediu pentru produs, substanțele sale active si alte ingrediente, luând in 
considerare speciile ținta, modul de administrare, și caracteristicile fizico-chimice. Calculul concentrației 
predictibile  de substantă activă din produsul medicinal in sol (PECsol) se face pe baza abordarii 
reziduului total. Calculul concentrației de substanța activă în ape freatice (PECape freatice) se face pe baza 
abordarii echilibrului de sorbție în solide, modelată prin coeficientul de distribuție apă-carbon organic 
(Koc). Concentrația predictibilă  de substanța activă in apele de suprafața (PECape de suprafața) se consideră 
1/3 din concentrația în ape freatice iar în sediment se calculeaza funcție de coeficientul de partiție 
sediment-apa (Ksed-apa) . Lucrarea prezintă un algoritm de calcul al concentraţiilor predictibile PEC 
pentru factorii de mediu: sol, ape, sediment necesar pentru evaluarea riscurilor de mediu pentru 
produsele medicinale veterinare. Pe baza acestui algoritm de calcul a fost realizat un soft-ware 
specializat interactiv care permite determinarea rapidă şi comodă a concentraţiilor predictibile PEC 
pentru factorii de mediu: sol, ape, sediment pentru produsele medicinale veterinare. Acesta se constituie 
într-un instrument deosebit de util specialiştilor pentru evaluarea riscurilor de mediu. 
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Introduction 

Risk assessment is an evaluation of the 

possible fate, exposure and effects of the 

product.  

As a whole, the risk assessment is 

structured around the risk quotient approach 

as described in VICH guidelines GL6 (Phase I) 

and GL38 (Phase II).  

The risk quotient (RQ) is defined as the 

ratio between the predicted environmental 

concentration (PEC) and the predicted no-

effect concentration (PNEC). The risk 

quotients indicate the likelihood of adverse 

effects occurring.  

In Phase I, the determination of PECs 

soil, water, sediment analyzes the potential 

extent of exposure to the environment for the 

product, its active substances and other 

ingredients, taking into account target species, 

mode of administration, and physicochemical 

characteristics.  

Calculation of PEC soil for intensively-

grown animals is dependent on the amount of 

active residue contained in landfilled manure.  

According to the EUROSTAT database, a 

nitrogen load of 170 kg N / ha is on average 

the maximum load in most EU countries.  

Calculation of PEC soil for livestock is 

dependent on the number of animals kept in 

any place on the land surface.  

This parameter is known as storage 

density and is expressed in animals per 

hectare.  

The route of distribution and the 

environmental evolution of active substances 

in veterinary medicinal products are important 

for the concentration of final exposure.  

In the case of veterinary medicinal 

products, the predominant routes of exposure 

for the terrestrial and aquatic environment are 

through direct excretion, manure management 

as a fertilizer and leakage and accidental 

spillage of liquid manure from zootechnical 

farms.  

The predicted concentration of the active 

substance in the medicinal product in the soil 

(PECsol) is based on the total residue 

approach, considering that the total active 

substance dose applied is excreted by the 

animal without taking into account data on 

metabolism and excretion.  

The calculation of the concentration of the 

active substance in groundwater (PEC 

groundwater) is based on the solid sorption 

equilibrium approach, modeled by the organic 

water-carbon distribution coefficient (Koc).  

In calculating the concentration of active 

substance in surface waters, it is assumed that 

part of the discharged water will be diluted with 

two parts of water.  

Thus, the predicted concentration of the 

active substance in surface waters (PECsurface 

waters) is considered to be 1/3 of the predictable 

concentration in the groundwater and in the 

sediment (PECsediment) is calculated according 

to the sediment-water partition coefficient 

(Ksed-water). 

 

 
 

Source: https://www.canstockphoto.com/earth-in-

hands-grass-background-18899229.html [2]. 

 
Algorithm of calculation for Predicted 

environmental concentration (PEC) 

 

In the following is presented an 

algorithm for calculating predictable PEC 

concentrations for environmental factors: soil, 

water, sediment (PECsol, PECground water, 

PECsurface water, PECsediment) required for the 

environmental risk assessment of the 

veterinary medicinal products in Phase I, 

phase in which a 100% release of the active 

ingredient in the medium will normally be 

undertaken (total residue approach). 
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START 

The introduction of livestock yield rates per site (P), the body weight of animals (BW), 
the amount of nitrogen produced in manure per year (Ny) and the growth factor for 

intensively raised species and categories of livestock (H) 

Selection of species and categories of animals intensively grown in treatment 

Selection of the species and categories of animals grazed in the treatment 

Matrix composition of species and categories of animals intensively grown in 

Compilation of the matrix of species and categories of animals raised on pasture  

Selection of the class of the product to be administered to the species and categories of animals 
under treatment 

The introduction of storage density (SD) and animal body weight (BW) for the 
species and categories of animals grazed 

Determination of fraction (Fh) from the flock of animals to which 
it is manages the product 

The introduction of daily doses of active ingredient (D) from the product to be 
administered to 

Compilation of the daily dose matrix of the active ingredient in the product to be administered to 
intensively raised species and categories of animals 

Formulation of the daily dose matrix of active ingredient in the product to be administered to the 
species and categories of animals raised on pasture 

The introduction of daily doses of active ingredient from the product to be 
administered to the species and categories of animals grazed 

Introducing the duration of treatment (Ad) into intensively raised species, 
categories of animals 

Compilation of the duration of treatment matrix in intensively raised species and categories of animals 

Compilation of the duration of treatment matrix in the species and categories of animals raised on 
pasture 

Introducing the duration of treatment (Ad) into the species, categories of animals 
raised on pasture 

The introduction of maximum specific nitrogen limit values in EU, gross dry soil 
density and soil penetration depth of the active ingredient in the product 

Determination of predictable concentration in soil (PECsol) of the active ingredient to 
administer the product to intensively grown species and categories of animals  

1 
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The introduction of bulk density of wet soil (RHOsol), volumetric air fraction in the soil (Faersol), 
the vapor pressure of the active ingredient in the product (VP), the molar mass of the active 
ingredient of the product, the water solubility of the active ingredient , the gas constant and 

the temperature at the air-water interface 

1 

1

Determination of cumulative predictable concentration in soil (PECsol) of the active 
ingredient when administered to the intensively raised species and categories of animals 

Determination of the maximum predictable concentration (PECsol) in the soil of the active 
ingredient when administering the product to to the intensively raised species and 
categories of animals 

Determination of predictable concentration (PECsol) concentration in soil of the active 
ingredient when administering the product to the species and categories of animals grazed 

Determination of cumulative predictive concentration (PECsol) in soil of the active 
ingredient when administered to the species and categories of animals raised on pasture 

Determination of the maximum predictable PECsol concentration in the soil of the active 
ingredient when administering the product to the species and categories of animals raised 

on pasture 

Determination of cumulative predictive concentration in the soil (PECsol)  of the active 
ingredient in the administration of the product to the species and categories of intensively 

and grazed animals  

Determination of the maximum predictable concentration in the soil (PECsol) of the active ingredient in 
the administration of the product to the species and categories of intensively and grazed animals 

Determination of Predictable Concentration(PECsol20cm) in soil  at 20 cm depth of the active ingredient 
at the time of administration of the product to intensively raised species and categories of animals 

Determination of Predictable Concentration (PECsol 20 cm) in soil at 20 cm depth of the active 
ingredient for the administration of the product to the species and categories of animals grazed 

Determination of the air and water partition coefficient in soil 

Introduction of volumetric water fraction into soil, volumetric solid fraction in soil, 

mass fraction of organic carbon in soil, water-carbon distribution coefficient (KOC) 

Determination of solids and water partition in soil (Ksol-water) 

Determination of predictable concentrations (PEC) in the groundwater of the active ingredient 
when the product is administered to intensively-grown species and categories of animals 

Determination of cumulative predictive concentration (PEC) in the groundwater of the active 
ingredient when administered to the species and categories of intensively reared animals 

Determination of the maximum predictable concentration (PEC) in the groundwater of the active 
ingredient when administering the product to intensively-grown species and categories of animals 

Determination of predictable concentrations (PEC) in the groundwater of the active 
ingredient when administered to the species and categories of animals grazed 

2
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2

Determination of cumulative predictive concentration (PEC) in the groundwater of the active 
ingredient when administering the product to the species and categories of animals grazed 

Determination of the maximum predictable concentration (PEC) in the groundwater of the active 
ingredient when administering the product to the species and categories of animals grazed 

Determination of cumulative predictive concentration (PEC) in the groundwater of the active ingredient 
in the administration of the product to intensively raised and grazing species and categories of animals 

Determination of the maximum predictable concentration (PEC) in the groundwater of the active ingredient 
when administering the product to intensively raised and grazing species and categories of animals 

Determination of the maximum predictable concentration (PEC) in the groundwater of the active ingredient 
when administering the product to intensively raised and grazing species and categories of animals 

Determination of cumulative predicted concentration (PEC) in surface water of the active ingredient 
when administered to the intensively-grown species and categories of animals 

Determination of the maximum predictable concentration (PEC) in surface water of the active ingredient 
when administering the product to intensively grown species and categories of animals 

Determination of predictable concentration (PEC) in surface water of the active ingredient when 
administering the product to the species and categories of animals grazed 

Determination of cumulative predicted concentration (PEC) in surface water of the active ingredient 
when administering the product to the species and categories of animals raised on pasture 

Determination of the maximum predictable concentration (PEC) in surface water of the active ingredient 
when administering the product to the species and categories of animals raised on pasture 

Determination of cumulative predicted concentration (PEC) in surface water of the active ingredient 
when administering the product to intensively raised and grazing species and categories of animals 

Determination of the maximum value of predictable concentration (PECAP) in surface water of the active 
ingredient when administering the product to intensively raised and grazing species and categories of animals 

The introduction of bulk densities of the sediment, the water-sediment volume fraction,  

the solid-sediment volume fraction, the mass fraction of organic carbon in the sediment 

Determination of the solids and water partition coefficient in sediment (Kpsed) 

Determination of sediment-water partition coefficient (Ksed-
water) 

Determination of sediment concentration conversion factor (CONVsed) 

Determination of predictable concentration (PECsediment) values in the sediment of the 
active ingredient in the administration of the product in intensively-grown and grazed 
animals 

Determination of cumulative predicted concentration (PECsediment) in the sediment of the active 
ingredient when administered to the intensively-grown species and categories of animals 

3
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It is to note that: 

 

- the algorithm allows consideration to be 

given to all species and categories of 

animals, intensive breeding technologies 

or pastures that are treated concomitantly 

with a particular pharmaceutical product;

- the algorithm allows consideration to be 

given to the class of a particular 

pharmaceutical product and the treatment 

characteristics (daily doses of the active 

ingredient, duration of treatment);

- the algorithm requires matrix 

as a pharmaceutical product can be 

administered concomitantly to several 

species and categories of animals, 

intensive farming or grassland 

technologies; 

- intensive growth and pastures are taken 

into account the species and categories 

of animals mentioned in the guide.

- species and animal categories are matrix 

elements (row species and column 

categories) used to express the matrix 

calculation. 

Determination of the maximum predictable concentration (PECsediment) in the sediment of the active 
ingredient when administering the 

Determination of predictable concentration (PECsediment) values in the sediment of the active ingredient 
for the administration of the product to the species and categories of an

 Determination of cumulative predicted concentration (PECsediment) concentration in the sediment of the 
active ingredient when administering the product to the species and categories of animals

  

Determination of the maximum predictable concentration (PECsediment) in the sediment of the active 
ingredient when administering the product to the species and categories of animals grazed

Determination of cumulative predicted concentration (PECsediment) in the sediment
in the administration of the product in intensively grown species and 

Determination of the maximum predictable concentration (PECsediment) concentration in the sediment of the 
active ingredient when ad
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the algorithm allows consideration to be 

given to all species and categories of 

animals, intensive breeding technologies 

that are treated concomitantly 

with a particular pharmaceutical product; 

the algorithm allows consideration to be 

given to the class of a particular 

pharmaceutical product and the treatment 

characteristics (daily doses of the active 

f treatment); 

the algorithm requires matrix calculation 

as a pharmaceutical product can be 

administered concomitantly to several 

species and categories of animals, 

intensive farming or grassland 

intensive growth and pastures are taken 

count the species and categories 

of animals mentioned in the guide. 

species and animal categories are matrix 

elements (row species and column 

categories) used to express the matrix 

 

Fig. 1. Results for PEC initial soil (

pasture) obtained in matrix form

to the species and categories of treated animals.

 

 

Fig. 2. The results for PEC surface waters (intensive 

and pasture) obtained in the form

corresponding to the treated species and 

animals.

Determination of the maximum predictable concentration (PECsediment) in the sediment of the active 
ingredient when administering the product to intensively grown species and categories of animals

3

Determination of predictable concentration (PECsediment) values in the sediment of the active ingredient 
for the administration of the product to the species and categories of animals grazed

Determination of cumulative predicted concentration (PECsediment) concentration in the sediment of the 
active ingredient when administering the product to the species and categories of animals

maximum predictable concentration (PECsediment) in the sediment of the active 
ingredient when administering the product to the species and categories of animals grazed

Determination of cumulative predicted concentration (PECsediment) in the sediment 
in the administration of the product in intensively grown species and and grazed animals 

 

Determination of the maximum predictable concentration (PECsediment) concentration in the sediment of the 
active ingredient when administering the product to intensively raised and graz

STOP 
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. Results for PEC initial soil (intensive and 

) obtained in matrix form in soft, corresponding 

to the species and categories of treated animals. 

 

 

The results for PEC surface waters (intensive 

and pasture) obtained in the form matrix software, 

corresponding to the treated species and categories of 

animals. 

Determination of the maximum predictable concentration (PECsediment) in the sediment of the active 
product to intensively grown species and categories of animals 

Determination of predictable concentration (PECsediment) values in the sediment of the active ingredient 
imals grazed 

Determination of cumulative predicted concentration (PECsediment) concentration in the sediment of the 
active ingredient when administering the product to the species and categories of animals grazed 

maximum predictable concentration (PECsediment) in the sediment of the active 
ingredient when administering the product to the species and categories of animals grazed 

 of the active ingredient 
and grazed animals   

Determination of the maximum predictable concentration (PECsediment) concentration in the sediment of the 
ministering the product to intensively raised and grazed animals 
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Fig.3. The results for sediment PEC (intensive and 

pasture) obtained in the form 

corresponding to the species and categories of 

animals treated. 

 
Conclusions 
 

Based on this computational algorithm, an 

interactive specialized software has been 

developed to allow rapid and convenient 

determination of predictable PEC 

concentrations for environmental factors: soil, 

water, sediment for veterinary 

pharmaceuticals. It is a very useful tool for 

environmental risk assessment specialists.
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The results for sediment PEC (intensive and 

 matrix software, 

corresponding to the species and categories of 

Based on this computational algorithm, an 

interactive specialized software has been 

developed to allow rapid and convenient 

determination of predictable PEC 

concentrations for environmental factors: soil, 

water, sediment for veterinary 

is a very useful tool for 

environmental risk assessment specialists. 
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