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1.  Introduction 18 

In June 2008 the CVMP published a first version of this reflection paper for consultation (a copy of that 19 
document is provided in annex I). As detailed in the problem statement presented in original reflection 20 
paper, residues in injection site muscle for some products tend to be dramatically higher than residues 21 
in non-injection site muscle (as well as in fat, liver and kidney). The result is that a single carcass may 22 
contain muscles with very different residue levels of injectable substances, and these differing levels of 23 
residues in a single tissue type make setting an appropriate MRL very challenging. 24 

The CVMP considers that, to be considered ‘appropriate’, an MRL (i) must ensure consumer safety and 25 
(ii) should result in a withdrawal period that is not longer than necessary in order to ensure consumer 26 
safety. MRLs set in the conventional way can result in extended withdrawal periods for injectable 27 
substances that do not meet the second of these criteria. 28 

The CVMP’s 2008 reflection paper, which followed on from discussions with residue surveillance 29 
authorities and industry representatives, enumerated a number of options that could be used in order 30 
to maximise the appropriateness of the muscle MRL. However, in its conclusion the paper 31 
acknowledged that while one or more of the options presented might be applicable on a case by case 32 
basis, none of the options could be applied consistently to result in a significant impact on withdrawal 33 
periods. The aim of the reflection paper was to stimulate discussion on the topic of injection site 34 
residues and to attract further comments and views to be considered in the development of an 35 
approach that would allow the establishment of appropriate MRLs for injectable substances. 36 

Following publication of the reflection paper several stakeholders submitted comments. While the 37 
Committee appreciated the constructive nature of the comments received, it remained unable to 38 
identify an overall approach that could be consistently used in the development of MRLs for injectable 39 
substances. The Committee has therefore continued to engage in discussions on the topic of injection 40 
sites and in October 2012 agreed to work concertedly towards the development of an approach that 41 
would be used consistently to develop appropriate MRLs for injectable substances.  42 

In July 2013 the Committee agreed on an approach to be used. This reflection paper describes that 43 
approach and stakeholders are now invited to comment on it.  44 

2.  Discussion 45 

The Conventional approach 46 

According to the conventional approach for setting MRLs residue depletion data for non-injection site 47 
muscle, fat, liver and kidney are examined to establish residue levels in these tissues at the time point 48 
at which the Theoretical Maximum Daily Intake (TMDI) falls below the ADI. The residue levels at this 49 
time point represent tentative MRLs that may be amended to account for other factors (e.g., the need 50 
to keep a portion of the ADI available to account for consumer exposure to residues from other 51 
sources) before final MRLs are proposed. When a veterinary medicinal product (VMP) is subsequently 52 
developed the withdrawal period is derived in such a manner as to ensure that residues in edible 53 
tissues deplete to below the MRLs before slaughter. 54 

For some products administered by intramuscular or subcutaneous injection there is a depot formed in 55 
(or, in the case of subcutaneous injections, adjacent to) the muscle which is the injection site. The 56 
withdrawal period for such a product must be long enough to ensure that residues in the depot have 57 
declined to the MRL before slaughter. As a result of the high levels of the active substance in the 58 
depot, the time taken for residues at the injection site to deplete to the MRL will be longer than the 59 
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time taken for residues in other tissues to deplete to the MRL. In the case of long acting formulations, 60 
the depletion of residues from the depot is particularly slow, with the result that the withdrawal period 61 
may be extensive. In practice, these extended withdrawal periods may not be justified based on 62 
consumer safety considerations and may act to unnecessarily reduce the availability of veterinary 63 
medicinal products. 64 

Lessening the impact of residues in muscle on the withdrawal period 65 

In some cases, although residues may be present at high levels in injection site muscle, in non-66 
injection site muscle residue levels are very low (sometimes below the limit of quantification of the 67 
analytical method) even shortly after administration. The CVMP considered that, for such substances, a 68 
tissue other than muscle should be used for residue monitoring purposes and therefore, the 69 
establishment of an MRL for muscle for these substances would not be critical. Consequently, for a 70 
small number of injectable active substances, the CVMP has chosen not to recommend an MRL for 71 
muscle. For products containing active substances for which no muscle MRL has been established, 72 
withdrawal periods have been calculated using the “ADI approach”, which ensures that at the selected 73 
withdrawal period, residues in a food basket including 300 g of injection site muscle are below the ADI, 74 
so ensuring consumer safety. This approach had the added benefit of allowing any unused portion of 75 
the ADI to be allocated to the injection site for the purpose of deriving the withdrawal period, and so 76 
lessened the impact of the injection site on the overall withdrawal period. 77 

Problems at residue control 78 

For many residue control authorities muscle is the tissue of choice for residue monitoring. The 79 
approach of not establishing a muscle MRL therefore represents a difficulty as it leaves residue control 80 
authorities with no legal value against which to control residue levels in their preferred tissue sample. 81 
In order to monitor residue levels in the carcass samples from one of the other edible tissues have to 82 
be collected and analysed. Furthermore, meat imported into the EU often takes the form of lean cuts of 83 
muscle – residue control in this meat is not possible in the absence of an MRL for muscle. This 84 
represents a serious concern, particularly as muscle is the most commonly ingested animal tissue. 85 

An alternative that would not work 86 

An alternative approach would be to set the muscle MRL based on the residue depletion profile seen in 87 
injection site muscle rather than on that seen in non-injection site muscle. This could lead to higher 88 
muscle MRLs and correspondingly shorter withdrawal periods. However, a muscle MRL derived in this 89 
way would be of little relevance for residue control authorities. This is because injection sites are 90 
scarce (and in many cases not easily identifiable by eye) while non-injection site muscle is abundant 91 
and consequently, except on rare, chance occasions, non-injection site muscle will be the muscle 92 
sampled by residue control authorities. It should be expected that residues in non-injection site muscle 93 
would comply with an MRL set on the basis of residues in injection site muscle, even if the withdrawal 94 
period were not respected (i.e. monitoring residue levels in non-injection site muscle provides no 95 
information on residues in injection site muscle).  96 

In addition, if the muscle MRL were set in this way, residues in other tissues would often be below the 97 
limit of quantification at the timepoint by which residues in injection site muscle reaches the MRL (i.e. 98 
it would not be possible to establish a tissue distribution relationship between residues at the injection 99 
site and residues in other tissues). Monitoring of residues in non-injection site muscle would therefore 100 
not normally provide information on whether residues in other tissue types comply with the MRLs 101 
established for those tissue types. 102 
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Moreover, for substances that are also administered by routes other than injection, a muscle MRL 103 
based on residue depletion at the injection site would be of no practical value.  104 

The CVMP’s preference 105 

From the CVMP’s point of view, the preferred approach would be to establish 2 residue limits for 106 
muscle – one limit for residues in non-injection site muscle and a second limit for residues at the 107 
injection site. From a residue monitoring point of view this would require authorities to take muscle 108 
samples from 2 physically separate parts of the carcass. If analysis of the first sample revealed that 109 
neither of the 2 residue limits were exceeded, then it could be concluded that the carcass was 110 
compliant with the MRLs. If the analysis revealed that the lower of the 2 limits was exceeded but that 111 
the higher limit was not, then the possibility that an injection site had been sampled would need to be 112 
addressed. This would be done by analysing the second muscle sample. As it is extremely unlikely that 113 
both muscle samples would be injection sites, this second sample should comply with the lower (non-114 
injection site) residue limit. If it did not, then the carcass would be considered non-compliant. 115 

Problems with the CVMP’s preference 116 

Residue control authorities have indicated that the cost of routinely taking 2 muscle samples would be 117 
prohibitive. In the absence of a second muscle sample for residue monitoring this approach cannot 118 
work, as residue control authorities could not rule out the possibility that an injection site had been 119 
sampled and that consequently the higher of the 2 limits should be applied. Furthermore, for meat 120 
being imported into the EU, residue monitoring authorities may not have access to two muscle samples 121 
from physically separate parts of an individual animal.  122 

A compromise 123 

The CVMP accepts that for residue monitoring purposes there is a need to always establish a single 124 
muscle MRL (except in those cases where a “No MRL required” classification is justified).  125 

The CVMP considers that this muscle MRL should be derived in the conventional way but that it should 126 
not be used as the sole reference value in the setting the withdrawal period needed for muscle. An 127 
alternative value that corresponds to the maximum level of residues that would be expected at the 128 
injection site at the anticipated withdrawal period should also be derived. 129 

This second value (hereafter referred to as the Injection Site Residue Reference Value – ISRRV) would 130 
not be published in Regulation (EU) 37/2010 and would not be used for residue monitoring purposes. 131 
The ISRRV would be published only in the EPMAR. 132 

The ISRRV is derived as follows: the theoretical maximum daily exposure is calculated on the basis of 133 
recommended MRLs for liver, kidney and fat (skin+fat in the case of pig) and the resulting value is 134 
compared to the ADI. The ISRRV is then derived in a manner that would allow for residues in 300g of 135 
muscle to correspond to the remaining portion of the ADI (minus any portion of the ADI required to 136 
allow for consumer exposure from milk or other sources). The withdrawal period for the VMP is then 137 
derived in a manner that ensures that residues at the injection site will be below the ISSRV and that 138 
residues in non-injection site muscle, liver, kidney and fat will be below the MRLs for these tissues. 139 

This approach provides residue monitoring authorities with a single MRL for muscle while also allowing 140 
withdrawal periods to be derived that ensure consumer safety but which are not longer than necessary 141 
in order to do this. 142 

143 
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Consequences of the compromise 144 

Annex I of Regulation (EC) No 854/2004 laying down specific rules for the official controls on products 145 
of animal origin intended for human consumption, in Section II, Chapter V, indicates that “meat is to 146 
be declared unfit for human consumption if it: …(i) contains residues or contaminants in excess of the 147 
levels laid down in community legislation” (ie above the MRL).  If a muscle MRL is established to reflect 148 
the maximum amount of residues that should be allowable in non-injection site muscle, then at the 149 
withdrawal period residues at the injection site are likely to be present at levels above the muscle MRL. 150 
This means that, in line with Regulation (EC) No 854/2004, injection site muscle (containing residues 151 
above the muscle MRL) should be considered as a non-edible tissue. 152 

In practice, while efforts may be made to remove injection sites, these will not always be easily 153 
identifiable and it cannot be assumed that they will always be removed from the food chain. 154 
Consequently, the CVMP considers that, even if injection sites should be formally considered as non-155 
edible tissue, it is important to ensure that residues at the injection site are not present at a level that 156 
might represent a consumer safety concern. Compliance with a withdrawal period that ensures that 157 
residues at the injection site are below the ISRRV will ensure that even if an injection site is ingested, 158 
it will not represent a consumer safety concern. 159 

While residues at the injection site will not represent a consumer safety concern, the chance sampling 160 
of an injection site by a residue control authority could lead to a non-compliant residue finding and 161 
possible punitive action against the farmer. Such action would be unfair given that the non-compliant 162 
finding would not represent non-compliance with the withdrawal period. 163 

The CVMP considers that the likelihood of chance sampling of an injection site is very low as animals 164 
receive a limited number of injections during their lifetimes and consequently the proportion of muscle 165 
tissue into which an injection will have been administered will be very small and the chances of 166 
sampling that tissue will be correspondingly small. Furthermore, residues in many injection sites are 167 
likely to be below the non-injection site muscle MRL as it is known that almost all injected active 168 
substances deplete to below the non-injection site muscle MRL within 3 months of being administered 169 
and many animals will not be administered injectable veterinary medicinal products during the last 3 170 
months of life.  171 

Nevertheless, the CVMP considers that measures should be introduced to further minimise the 172 
possibility of sampling of an injection site by residue control authorities.  173 

Follow up actions 174 

In order to further minimise the possibility of sampling of an injection site the CVMP would like to see 175 
injections consistently administered into one part of an animal while residue sampling, wherever 176 
possible, should use muscle from a different part of the carcass. The CVMP therefore recommends that 177 
product literature should specify the area of the animal into which injections should be administered. 178 
Where possible this should be a non-edible tissue. Where use of a non-edible tissue is not possible 179 
injections should be administered into the neck for cattle, swine, sheep, goats and horses. Cattle may 180 
also be injected immediately in front of the shoulder blade, and horses in the breast (pectoral 181 
muscles). Finally, subcutaneous injections to piglets may be given in the skin fold between the hind leg 182 
and the abdomen). This should be specified in product literature. 183 

The CVMP will liaise with residue control authorities in order to encourage consistent sampling from a 184 
part of the animal other than those named above. Some residue control authorities already sample 185 
diaphragm muscle. From the CVMP’s point of view (and from the farmer’s perspective) this is ideal as it 186 
ensures that the injection site is not sampled. However, the CVMP is aware that many residue control 187 
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authorities do not consider diaphragm to be a convenient muscle with which to work (based on the fact 188 
that it has a high density of tendons and that in some species the amount of muscle available from the 189 
diaphragm may be insufficient) and that for imported meat (where the whole carcass is not available) 190 
use of the diaphragm does not represent a possibility. 191 

Weaknesses of the compromise 192 

The level of the ISRRV will be dependent on the size of the portion of the ADI that remains available 193 
once the MRLs for other commodities (and any other sources of exposure) have been taken into 194 
account. For substances for which the available portion of the ADI is very small, establishing an ISRRV 195 
will have a correspondingly small impact on the withdrawal period. 196 

For some injectable substances residues in non-injection site muscle will be measurable over a 197 
considerable period of time. For these substances it may be possible to set an MRL for non-injection 198 
site muscle and an ISRRV for injection site muscle that would be reached at approximately the same 199 
withdrawal period. Compliance of non-injection site muscle with the MRL would then provide assurance 200 
that the injection site complies with the ISRRV. However, for other injectable substances, residues in 201 
non-injection site muscle will be very low from very early time points. The MRL for muscle for these 202 
substances will be based on the limits of quantification for the analytical method. For such substances 203 
compliance with the muscle MRL would not necessarily ensure compliance with the ISRRV and the 204 
overall withdrawal period. For these substances muscle is simply not an ideal tissue to sample (as 205 
residues are always low in non-injection site muscle) and the CVMP considers that, if an entire carcass 206 
is available, then a tissue other than muscle should be monitored in preference over muscle. 207 

3.  Conclusion 208 

There is a need to always establish a single MRL for muscle (except in those cases where a “No MRL 209 
required” classification is justified) and this MRL should be derived in the conventional manner, i.e. 210 
reflecting residues in non-injection site muscle. A second residue value, referred to as the ISRRV, 211 
should be derived reflecting residues at the injection site. However, this second value will have no legal 212 
value and so will not be used for residue monitoring purposes. It will be published only in the EPMAR 213 
and it will be used only as a reference value in the derivation of withdrawal periods to ensure that, in 214 
the unlikely event of the ingestion of an injection site, residues in the injection site would not represent 215 
a safety concern for consumers. 216 

As the ISRRV will invariably exceed the MRL at the withdrawal period, injection sites may contain 217 
residues at levels above the MRL. This means that, in line with Annex I of Regulation (EC) No 218 
854/2004, injection sites should, in principle be considered as non-edible. However, in practice, it may 219 
not always be possible to identify injection sites by eye and consequently the possibility that injection 220 
sites may sometimes enter the food chain cannot be ruled out. By ensuring that residues at the 221 
injection site comply with the ISRRV the ingestion of an injection site would not pose a threat to 222 
consumer safety. 223 

The chance sampling of an injection site by residue monitoring authorities could lead to a non-224 
compliant residue finding. While the likelihood of sampling of an injection site containing residues 225 
above the MRL is very small, in order to minimise this risk further the CVMP considers that injections 226 
should be administered into one part of the animal while sampling for residue monitoring should, 227 
wherever possible, focus on a physically separate part of the animal. The CVMP therefore recommends 228 
that the administration site is specified in product literature and will liaise with residue monitoring 229 
authorities to encourage sampling from parts of the animal that are unlikely to have been injected. 230 
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