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Purpose of the Codex
Alimentarius

The Codex Alimentarius is a collection of
iInternationally adopted food standards and related
texts.presented in a uniform manner.

A Theyareaimedat protecting con
and ensuring fair practices in the food trade.

The publication of the Codex Alimentarius is
iIntended:

A to guide and promote the elaboration and
establishment of definitions and requirements for
foods to assist in their harmonization and

A to facilitate international trade.



Scope of the Codex Alimentarius

They include

A standards for all the principal foods, whether
processed, semi-processed or raw, for distribution
to the consumer.

A materials for further processing into foods should
e included to the extent necessary to achieve the
purposes of the Codex Alimentarius as defined.

A provisions in respect of food hygiene, food
additives, residues of pesticides and veterinary
drugs, contaminants, labelling and presentation,
methods of analysis and sampling, and import and
export inspection and certification.




Nature of Codex Standards

A the standards and related texts are nota
substitute for, or alternative to national legislation.

AEverycountr

yanc

sadmimstrasive

procedures contain provisions with which it is

essential to comply.

A they contain requirements for food aimed at
ensuring for the consumer a safe, wholesome food
product free from adulteration, correctly labelled

and presented.

A the standard for any food or foods should be
drawn up in accordance with the Format for Codex
Commodity Standards and contain as appropriate.



CAC Definitions

A Food means any substance, whether processed,
semi-processed or raw, which is intended for human
consumption, and includes drink, chewing gum and
any substance which has been used in the
manufacture, preparation or treatmentof nf oo d o
does not include cosmetics or tobacco or substances
used only as drugs.

A Food Hygiene comprises conditions and measures
necessary for the production processing, storage and
distribution of food designed to ensure a safe, sound,
wholesome product fit for human consumption.



Pesticides

A Pesticide means any substance including unwanted species of plants or
animals during the production, storage, transport, distribution and
processing of food, agricultural commodities, or animal feeds or which may
be administered to animals for the control of ectoparasites intended for

I preventing,
I destroying,

I attracting,

I repelling, or

I controlling any pest

A Includes substances intended for use

I as a plant growth regulator,

defoliant, desiccant,

fruit thinning agent,

or sprouting inhibitor and substances applied to crops either before or after harvest to

protect the commodity from deterioration during storage and transport.

A 1t normally excludes fertilizers, plant and animal nutrients, food additives,
and animal drugs.



Pesticide Residues

A Pesticide Residue
I any specified substance in food, agricultural
commodities, or animal feed resulting from
the use of a pesticide.

It includes any derivatives of a pesticide, such
as conversion products, metabolites, reaction
products, and impurities considered to be of

toxicological significance.



Good Agricultural Practice in the
Use of Pesticides (GAP)

A Good Agricultural Practice in the Use of Pesticides (GAP)

I Includes the nationally authorized safe uses of pesticides under
actual conditions necessary for effective and reliable pest
control.

I encompasses a range of levels of pesticide applications up to
the highest authorised use, applied in a manner which leaves a
residue which is the smallest amount practicable.

A Authorized safe uses are determined

I at the national level and include nationally registered or
recommended uses, which take into account public and
occupational health and environmental safety considerations.

I actual conditions include any stage in the production, storage,
transport, distribution and processing of food commodities and
animal feed.



Codex Maximum Limit for Pesticide
Residues (MRL)

I Itis the maximum concentration of a pesticide residue (expressed as
mg/kg), recommended by the Codex Alimentarius Commission to be
legally permitted in or on food commodities and animal feeds.

I MRLs are based on GAP data and foods derived from commodities that
comply with the respective MRLs are intended to be toxicologically
acceptable.

I They are primarily intended to apply in international trade and are
derived from estimations made by the JMPR following:

(@) toxicological assessment of the pesticide and its residue; and

(b) review of residue data from supervised trials and supervised

uses including those reflecting national good agricultural
practices.



Data Sources for Evaluating MRLs
for Pesticide Residues

A Data from

I supervised trials conducted at the highest
nationally recommended, authorized or
registered uses are included in the review.

| to accommodate variations in national pest
control requirements, Codex MRLs take into
account the higher levels shown to arise in
such supervised trials, which are considered
to represent effective pest control practices.



Veterinary Drugs & Residues

A Veterinary Drug

I any substance applied or administered to any food
producing animal, such as meat or milk producing
animals, poultry, fish or bees, whether used for
therapeutic, prophylactic or diagnostic purposes or for
modification of physiological functions or behaviour.

A Residues of Veterinary Drugs

I Include the parent compounds and/or their
metabolites in any edible portion of the animal
product, and include residues of associated impurities
of the veterinary drug concerned.



Antimicrobials

A Antimicrobials are classified functionally
according to the manner in which they
adversely kill microorganisms or suppress
their multiplication or growth and include
antibacterial drugs, antiviral agents, antifungal
agents, and antiparisitic drugs.



Antimicrobials

- Someinterfere with the synthesis of the bacterial cell wall
- Some interferewith the synthesis of nucleic acids

- Some changéhe permeability of the cell membrane, causing a
leakage of metabolic substrates essential to the life of the
microorganism.

- Some interferavith metabolic processes within the
microorganism.

- Some interferewith the translationof proteins by the ribosome



Antibiotics

Are drugssuch as penicillin or erythromycin,
produced by or derived from certain
microorganisms, including fungi and bacteria,
that can destroy or inhibit the growth of other
microorganisms, especially bacteria.



Good Practice in the Use of Veterinary
Drugs (GVP)

A It is the official recommended or
authorized usage including withdrawal
periods, approved by national authorities,
of veterinary drugs under practical
conditions.



Codex MRLs for Veterinary Drugs

A MRL

I 1S the maximum concentration of residue resulting from the
use of a veterinary drug (expressed in mg/kg or € gkg on a
fresh weight basis) that is recommended by the Codex
Alimentarius Commission to be legally permitted or
recognized as acceptable in or on a food.

I It is based on the type and amount of residue considered
to be without any toxicological hazard for human health as
expressed by the Acceptable Dalily Intake (ADI), or

I on the basis of a temporary ADI that utilizes an additional
safety factor. It also takes into account other relevant
public health risks as well as food technological aspects.



Codex Criterion for Safe Food

Consideration of the various dietary
residue intake estimates and
determinations both at the national
and international level in comparison
with the ADI, should indicate that
foods complying with Codex MRLs
are safe for human consumption.
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Risk Analysis

CODEXALIMENTARIUS COMMISSION
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RISK MANAGERS
1. Identification of food safety problem (hazard)
2. Establishment of risk profile
3. Ranking of the hazard for RA & RM priority
4. Establishment of RA policy for RA
5. Commissioning the RA
6. Consideration of the result of the RA
7. Communicating the RM recommendations
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Role of JECFA & JMPR meetings

A establish and further elaborate principles for evaluating
the safety of veterinary drugs and pesticide residues in
foods;

A determine acceptable safe levels of such residues whe
the drugs are administered to food producing animals
In accordance with GAP and GVP;

A Determine criteria for appropriate methods of analysis
for quantifying residues in foods;

A evaluate or reevaluate the safety of residues of certain
veterinary drugs and pesticides;

A discuss and provide advice on matters of interest
arising from reports of the CCRVDF and CCPR.
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Risk Analysis

A Risk Analysis - A process consisting of three components :
I risk assessment,
I risk management, and
I risk communication.

A Risk - A function of

I the probability of an adverse health effect and the severity
of that effect, consequential to a hazard(s) in food.

A Hazard - A biological, chemical or physical agent in, or condition
of, food with the potential to cause an adverse health effect.

22



Risk Analysis

A The three components of risk analysis should be
applied within an overarching framework for

management of food related risks to human
health.

A There should be a functional separation of risk
assessment and risk management to,
I ensure the scientific integrity of the risk assessment,

I avoid confusion over the functions to be performed by
risk assessors and risk managers, and

I reduce any conflict of interest.



Risk Analysis

Precaution is an inherent element of risk analysis.

I Many sources of uncertainty exist in the process of
risk assessment and risk management of food related
hazards to human health.

I Where there is sufficient scientific evidence to allow
Codex to proceed to elaborate a standard or related
text, the assumptions used for the risk assessment
and the risk management options selected should
reflect the degree of uncertainty and the
characteristics of the hazard.

I The needs and situations of developing countries
should be specifically identified and taken into
account by the responsible bodies in the different
stages of the risk analysis.



RISK ASSESSMENT
(RA)



Risk Assessment and Risk Assessme
Policy

Risk Assessment

A scientifically based process consisting of the following steps:
I (1) hazard identification,

" (ii) hazard characterization,

- (ill) exposure assessment, and

" (iv) risk characterization.

Risk Assessment Policy

Documented guidelines on

I the choice of options and associated judgements for their
application at appropriate decision points in the risk assessment
such that the scientific integrity of the process is maintained.
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Risk Profile and Characterization

Risk Profile
I The description of the food safety problem and its context.

Risk Characterization

The qualitative and/or quantitative estimation, including
attendant uncertainties, of the probability of occurrence
and severity of known or potential adverse health effects

In a given population based on
I hazard identification,
I hazard characterization, and
I exposure assessment.

27



Risk Assessment

The scope and purpose of the particular risk
assessment being carried out should be clearly
stated and in accordance with risk assessment

policy.

I The output from and possible alternative outputs of
the risk assessment should be defined

I EXperts responsible for risk assessment should be
selected in a transparent manner on the basis of their
expertise, experience, and their independence with
regard to the interests involved.



Risk Assessment

Should be conducted

In accordance with the Statements of Principle Relating to the
Role of Food Safety Risk Assessment;

Incorporate the four steps of the risk assessment, i.e.
A hazard identification,
A hazard characterization,
A exposure assessment, and
A risk characterization.
be based on all available scientific data.

use available quantitative information to the greatest extent
possible

may also take into account qualitative information.

29



Risk Assessment

I take into account relevant production, storage and
handling practices used throughout the food chain
Including traditional practices, methods of analysis,
sampling and inspection and the prevalence of
specific adverse health effects.

I seek and incorporate relevant data from different
parts of the world, including that from developing
countries that should particularly include
epidemiological surveillance data, analytical and
exposure data

I be based on realistic exposure scenarios, with
consideration of different situations being defined by
risk assessment policy.



Risk Assessment

A Should include consideration of
I susceptible and high-risk population groups.

I acute, chronic (including long-term), cumulative
and/or

I combined adverse health effects should be taken into
account in carrying out risk assessment, where
relevant.

A The conclusion of the risk assessment including a risk
estimate, If available, should be presented in a readily
understandable and useful form to risk managers and
made available to other risk assessors and interested
parties so that they can review the assessment.



Risk Assessment

Constraints, uncertainties and assumptions
having an impact on the risk assessment
should be explicitly considered at each step
In the risk assessment and documented in a

transparent manner



RISK MANAGEMENT (RM)



Risk Management

The process, distinct from risk assessment,
of weighing policy alternatives, In
consultation with all interested parties,
considering risk assessment and other
factors relevant for the health protection of
consumers and for the promotion of fair
trade practices, and, if needed, selecting
appropriate prevention and control options.



Risk Management

The dual purposes of the CAC are:
A to protect the health of consumers, and
A ensure fair practices in the food trade

Codex decisions and recommendations
on risk management have as their
primary objective the protection of the
health of consumers.




Risk Management

A RM

I should follow a structured approach including
preliminary risk management activities,

I evaluation of risk management options,
I monitoring and review of the decision taken.

A In achieving agreed outcomes, RM

I should take into account relevant production, storage
and handling practices used throughout the food
chain including traditional practices, methods of
analysis, sampling and inspection, feasibility of
enforcement and compliance, and the prevalence of
specific adverse health effects.

36



Risk Management

should be transparent, consistent and fully documented.

The outcome of the preliminary RM activities and the RA should be
combined with the evaluation of available RM options in order to
reach a decision on management of the risk.

RM options should be assessed in terms of the scope and purpose
of risk analysis and the level of consumer health protection they
achieve.

The option of not taking any action should also be considered.

To avoid unjustified trade barriers, risk management should ensure
transparency and consistency in the decision-making process in all
cases.

37
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Risk Communication

The Interactive exchange of information and
opinions throughout the risk analysis
process concerning risk, risk-related factors
and risk perceptions, among risk assessors,
risk managers, consumers, industry, the
academic community and other interested
parties, including the explanation of risk
assessment findings and the basis of risk
management decisions.



Risk Communication

Risk communication should:

I (1) promote awareness and understanding of the
specific issues under consideration during the risk
analysis;

I (i) promote consistency and transparency In
formulating risk management
options/recommendations;

I (i) provide a sound basis for understanding the
risk management decisions proposed,;

I (iv) improve the overall effectiveness and
efficiency of the risk analysis;



Risk Communication

Risk communication should:

(v) strengthen the working relationships among
participants;

(vi) foster public understanding of the process, so
as to enhance trust and confidence in the safety
of the food supply;

(vil) promote the appropriate involvement of all
Interested parties; and

(viil) exchange information in relation to the
concerns of interested parties about the risks
associated with food.



METHODS OF ANALYSIS



Types of Methods of Analysis

A Type | Methods - A method which determines a value
that can only be arrived at in terms of the method per
se and serves by definition as the only method for
establishing the accepted value of the item measured.

I Examples: Howard Mould Count, Reichert-Meissl value,
loss on drying, salt in brine by density.

A Reference Methods (Type Il) - A Type Il method is
the one designated Reference Method where Type |
methods do not apply. It should be selected from Type
lIl methods (as defined below). It should be
recommended for use in cases of dispute and for
calibration purposes.

I Example: Potentiometric method for halides.



Types of Methods of Analysis

A Alternative Approved Methods (Type lll) - AType Il
Method is one which meets the criteria required by the
Committee on Methods of Analysis and Sampling for
methods that may be used for control, inspection or
regulatory purposes.

I Example: Volhard Method or Mohr Method for chlorides

A Tentative Method (Type IV) i This is a method which
has been used traditionally or else has been recently
Introduced but for which the criteria required for
acceptance by the Committee on Methods of Analysis
and Sampling have not yet been determined.

I Examples: chlorine by X-ray fluorescence, estimation of
synthetic colours in foods.



General Criteria for the Selection
of Methods of Analysis

A Official methods of analysis elaborated by
International organizations occupying
themselves with a food or group of foods
should be preferred.

A Preference should be given to methods of
analysis the reliability of which have been
established in respect of the following criteria,
selected as appropriate:

A (i) selectivity

A (ii) accuracy



General Criteria for the Selection
of Methods of Analysis

A (iii) precision; repeatability intra-laboratory
(within laboratory), reproducibility inter-
laboratory (within laboratory and between
laboratories)

A (iv) limit of detection, limit of quantification

A (v) sensitivity

A (vi) practicability and applicability under
normal laboratory conditions

A (vii) other criteria which may be selected as
required.



General Criteria for the Selection of
Methods of Analysis

A The method selected should be chosen on
the basis of practicablility and preference
should be given to methods which have
applicabllity for routine use.

A All proposed methods of analysis must have
direct pertinence to the Codex Standard to
which they are directed.

A Methods of analysis which are applicable
uniformly to various groups of commodities
should be given preference over methods
which apply only to individual commodities.



Single-Laboratory
Validated (SLV) Methods of Analysis

A Inter-laboratory validated methods are not always available or
applicable, especially in the case of multi-analyte/multi
substrate methods and new analytes.

A The criteria to be used to select a method are included in the
General Criteria for the Selection of Methods of Analysis.

A In addition the single-laboratory validated methods must fulfil
the following criteria:

I (i) the method is validated according to an internationally
recognized protocol (e.g. those referenced in the harmonized
IUPAC Guidelines for Single-Laboratory Validation of Methods of
Analysis)

I (i) the use of the method is embedded in a quality system in
compliance with the ISO/IEC 17025: 1999 Standard or Principles
of Good Laboratory Practice;



Single-Laboratory
Validated (SLV) Methods of Analysis

I the method should be complemented with
Information on accuracy demonstrated for
instance with regular participation in
proficiency schemes, where available;

1 calibration using certified reference materials,
where applicable;

- recovery studies performed at the expected
concentration of the analytes;

1 verification of result with other validated method
where available.



TOXICOLOGY EVALUATIONS
RESIDUE EVALUATIONS
DIETARY EXPOSURE ASSESSME



Residue evaluation data requirements

A Residue depletion studies
A Bound residues
A Injection site residues



Compound Identity

A Under this heading, nomenclature for the substance which is the subject of the risk
assessment is presented.

A Thenomenclature used for the substance must be clearly presented, so that there can be r
misunderstanding as to the identity of the substance which has been evaluated by JECFA

A Include the following information, using these sudadings and in this order, to identify the
compound

International Norproprietary Name (INN)
Synonyms (common and trade names)
IUPAC name(s)

Chemical Abstract Service Number
Structural formula of main component(s)
Molecular formula

Molecular weight

=4 =4 4 4 5 45 4



Compound Identity

A provideadditional information on the physical and chemical properties of the
substance. It typically includes the following dudadings, as appropriate:

)l

=4 =4 4 4 -4 8 4 9 -9

Pure active ingredient
Appearance

Impurities

Melting point

Solubility

Log K /w or Partition Coefficient
pH

Optical rotation

UVmax

Stability (particularly important to indicate if exposure to light, acidic or basic conditions can
cause degradation, as this may be critical in residue analysis for the substance)



Conditions of use

TheMRLs recommended by JECFA are based on the conditions of use (GVP) approved by member sta
of the Codex Alimentarius and therefore it is critical that these not only be well established, but also that
the studies evaluated are carried out under conditions reflecting the GVP, including the species and clas
of animals used in the studies.

Provideinformation on the approved conditions of use in member states of the Codex Alimentarius
Commission.

I Generalinformation on the nature of the substance should be included, such as the activity of the substance (i.e.,
state whether the substance is used as afbactirial, acoccidiostat etc.) and the species against which the
substance is active or the condition for which it is used as a therapeutic treatment.

Foragents approved for other uses, such as use as a production aid, state the nature of such approved
The information in this section should include the species and class gbfoddcing animals for which
the substance is approved and may also include withdrawal periods imposed by national authorities.

Any restrictions on the use should be noted



Dosage

A Provideinformation on the approved formulation(s), approved
route(s) of administration and dosage(s) and the-fsoducing
animals to which they applyhisinformation, along with the
conditions of use given under the previous-Behading, constitutes
the Good Veterinary Practiced for the substance and MRL
recommendations are made based only on usage consistent with tl
GVP information provided to the Committee for review.

A Whena substance has approved uses in multiple species and
iInformation on GVP is available for a number of countries, a
summary table may be included to present this information



Pharmacokineticsand Metabolism

A This providesnformation on the pharmacokinetic
behaviour of the substance in both laboratory and food
producing animals, such as the rates of absorption and
elimination, halflife in plasma and tissue, elimination
pathways and metabolism.

A Thepharmacokinetic data provide the first indication of the
potential for persistent residues and the tissues in which
they may occur.

A Thesemay be important factors in Committee decisions on
MRLs for minor species when limited depletion data are
available for those species.



Pharmacokineticsand Metabolism

A Whenit is demonstrated that metabolism is similar across
all species for which data are available, this can be a key
factor in decisions on MRLs for minor species.

A Metabolicdata also typically are used to identify the marker
residue and targdssues.

A Any additional information which may have had an impact
on the study results.

A For pharmacokinetic studies, the results, including any
pharmacokinetic data calculated or percentage of bound
residues irtissues should be provided.



Pharmacokinetics in Laboratory
Animals (Toxicology)

A Thisinformation is also typically reviewety theToxicology
group,so discussion should focus on key information of relevance
to the behaviour of residues and the recommendation of MRLSs.

A Typically, information is provided on one or more species, most
commonly rats and/or mice, with other species used in these studie
most commonly being dogs.

A Whena substance has hormonal activity, studies using monkeys
may also be provided.

A Theusual order of presentation is rat, then mice, dog, monkey and
any other laboratorgpecies.



Pharmacokineticsin Food
Producing Animals (Residues)

A Thefocus ofthe residue evaluaticemd discussion
should be on the absorption and elimination of th
drug in food producing animal species and the
assoclated pharmacokinetic parameters.

A Issuegelated to residues at injection or
application sites should be noted if observed, anc
similarities or differences in absorption or
elimination between species should be discussec



Metabolism in Food Producing
Animals

A Studiesshould be provided which define the metabolites found in any
major food producing animapecies for which MRLs are to be established

I cattle(bovine),

I pig (porcine),

I sheepovine) and
I Chicken

A This information may be derived froim vivo studies conducted with
representative animals of the target species or with suitabito
systems, such as liver microsomes.

A Formajor species, dossiers should typically include studies conducted wit
radiolabelled drug to ensure that all administered product is accounted for
and to aid in the separation and identification of the metabolites



Comparative Metabolism

A Whenmetabolic data are provided for a number of food producing
animals and laboratory animals, #ngertsmay find it useful to
Include all of this data in thmetabolism sectiotitled:
ACompaMat abvel i s mo.

A Thisshould include a paragraph summarizing the findings from the
studies reported in various species, plus paragraphs summarizing
anyin vitro or other comparative metabolism studies.

A Theavailability of comparative metabolism information may be of
particular importance when determining if MRLs can be harmonizet
across multiple species or in considering the extension or
extrapolation of MRLs from major species to minor species.



|dentification of Marker Residue
and Target Tissues

A Fromthe metabolic information provided, a marker residue
should be identified and this identification should be clestdyed.

A The MRL is usually expressed in terms of the marker residue,
which is the target compound for analysis of residue of the
substance. The marker residue is defined as follows:

A Aresidue whose concentration decreases in a known relationshi
to the level of total residues in tissues, eggs, milk or other animal
tissues. A specific quantitative analytical method for measuring th

concentration of the residue with the required sensitivity must be
available



|dentification of Marker Residue
and Target Tissues

AA marker residue may be:

1 the parent compound,;
{a major metabolite;

{ the sum of the parent compound and/or a
metabolite or metabolites; or

{ a derivative formed during analysis by

chemical reaction of the parent drug and/or
metabolites.




Guidanceon experimental design
and representative species

A SeeVICH GL46 (MRK), Metabolism and Residue
Kinetics- Studies to evaluate the metabolism and
residue kinetics of veterinary drugs in fepabducing
animals: metabolism study to determine the quantity
and identify the nature of residues
I providessimilar guidance on the criteria which should be

applied in the evaluation of metabolic studies with
laboratory animals.

I discussesuitable test formulations, criteria fior vitro and
In vivoexperiments, sampling and analytical requirements,
particularly for comparative metabolism studies



Tissue Residue Depletion Studies

A These studies provide the necessary data/informatioasidue depletion
In food-producinganimals uponvhich MRL recommendations will be
based.

A The first study (used to be called: Hot studies) generates depletion data
using formulations containing radiolabellggbstanceand

A The second study (used to be called: Cold Studies) generate depletion da
with theunlabelleddrug, usually the commercial formulation.

A Forguidance on acceptable study design, cond@H GL 48 (MRK),
Metabolism and Residue Kinetic$Studies to evaluate the metabolism and
residue kinetics of veterinary drugs in fepabducing animals: Marker
residue depletion studies to establish product withdrawal periods



o Do Do Do

o

Tissue Residue Depletion Studies

Each study shoulahclude the following information:
Theobjective of the study, the GLP status of the study and the study reference.
Thebreed and number of animals used in the study, their sex, age and weight.

Theduration of the study, the sampling times and the number of animals sacrificed at each
sampling time.

Thenature of the formulation used in the study, the route of administration and the
frequency of administration (preferably consistent with GVP for the commercial product).

Any additional information which may have had an impact on the study results, including
stability of analyte during storage.



A

Tissue Residue Depletion Studies

The results must includehich residues were identified in specific tissues, urine
and faeces.

TheLOD and/or LOQ of the method(s) used in the study and method recoveries,
where appropriate.

Theanalytical recovery, where appropriate.

Therecovery of methods using radiolabel detection is usually assumed to be
100%, so recovery information should focus on methods for parent compound
and/or metabolites using other methods of detection.

I Recoveryinformation may not be provided when analytical methods use an internal standard
and results are assumed to be recovery corrected by the internal standard.

An assessment of the extent of method validation information provided for review.



RadiolabelledResidue Depletion
Studies

A Theradiolabel depletion study data provide key information on the
total residues found in various tissues and excreta and should also
provide data on concentrations of the marker residue.

A Critical information on the proportion of residues which are present
as parent, metabolites or bound residues is obtained from these
studies and is used in the risk assessment formulating MRL
recommendations and determining potential dietary exposure.

A Thestudies using radiolabelled drug in fepbducing animals are
evaluated, with a primary focus on residues in the four tissues for
which MRLs are typically established,

I fat, kidney, liver and muscle, plus milk when the product is used in
dairy animals or eggs if the product is used in-leging poultry.



RadiolabelledResidue Depletion
Studies

A Formany compounds under evaluation, the marker residue (MR)

may only represent a portion of the total residue of toxic concern
(TR).

A A primary purpose of the review of the data should be to determine
If markerto-total residue (MR:TR) ratios can be established for the
edible tissues and milk or eggs, when these are required for the
dietary intake calculation.

A Thedata also provide information on the relative distribution of the
drug residues in the various edible tissuesMagimum Residue
Limit (MRL) recommendations should reflect the relative

distribution of the residues in the edible tissues (muscle, M; liver. L;
kidney, K; fat, F).



Dietary Intake Calculations

Determination of the MR:TR ratio for use in the dietary intake calculation is a key
element of the review for many substances reviewed by JECFA.

It is critical that the MR:TR ratio is determined at time pointwhich coincides
with the concentrations used as a basis for the MRLs and the dietary intake
calculations.

TheMR:TR ratios typically vary over time, usually becoming larger as the marker
residue depletes and bound residues remain unchanged in the tissues.

Ideally, these data are provided from a radiolabel depletion study where both total
residues and marker residue are determined at each sampling time in each tissue

In the review of derquantel, the 78th JECFA stated in the residue monograph that
fthe Committee concluded that determining the MR: TR ratio from a radiolabel
study was the customary and preferred practice



Marker -to-Total Residue Conversion

Factors

A Thei Radi ol abel |l ed Residue Depl e
Include a clear statement of the factors for conversion of marker to
total residues (MR:TR) for each species when these can be
determined.

A Theseshould be determined at the withdrawal time corresponding t
the MRL for use in the dietary intake calculation.

A Whenthe data are insufficient to make such a determination, a
statement should be made that they could not be determined or the
process used to derive the factors from the available data should b
clearly explained (e.g., MR:TR ratios from another major species
were used as surrogates, with the scientific justification for this
decision).

A Whenthe conversion factors are not deemed relevant to the dietary
exposure calculation, this should also be stated.



Residues at the Injection Site

A Dependingon routes of administration used in the
pharmacokinetic and metabolism studies, there
may be information suggesting that persistent
residues at the injection site require consideratior

A Thedefinitive information on this issue will
typically come from the depletion studies with
labelled drug carried out with a route of
administration and dose typical of those used In
treatment of animals with the commercial
product



ResidueDepletion Studies with
Unlabelled Drug

This section should include only data from studies in fpoalducinganimals startingvith the major
species designated by JECFA (cattle, pig, sheep and chicken) and then progressing to minor
(additional) species.

Thesestudies provide data on residues of the marker residue in the edible tissues, eggs and milk («
honey) and are therefore critical for the recommendation of MRLSs.

Since MRLsare established based on an assumption of 100% recovery of the reartee, iis
critical to state whether the residue concentrations reported in the studies under review have been
corrected for recovery and whether this has been taken into account in the MRL recommendation

Before conducting the depletion studies, the company or individuals conducting the study should
have demonstrated that the analytical method used in the study was suitably validatéQHs€d.

49 (MRK), Method used in residue depletion studies: Guidelines for the validation of analytical
methods used in residue depletion stutbegjuidance on appropriate validation criteria] and that the
stability of residues in the tissues (or eggs, milk or honey) during storage pending analysis has bee
demonstrated.



Relationship of data from unlabelled drug
studies to MRL recommendations

Thedata from the studies with unlabelled drug are usually the basis for
MRL recommendations.

In assessing the available data, ékpertsshould determine if these data
are sufficient to support MRL recommendations and whether the dietary
Intake calculation used will be the Estimated Daily Intake, EDI, or the
Theoretical Maximum Daily Intakd,MDI.

In the EDI approach, the median concentration and the MRL are
determined for the samiene pointfrom the depletion curve using the
JECFA Statistical Tool or an equivalent methoa@aitulation.

Since the EDI calculation is based on median concentrations, there shoul
be quantifiable residues present in the majority of tissues or other matrice
(eggs, milk, honey) from which median residues for the EDI calculation
may be determined and from which an MRL can be assigned.



Relationship of data from unlabelled
drug studies to MRL recommendation:

A Whendata are insufficient to calculate median
concentrations, the Committee uses the TMDI

calculation to assess potential

dietary intake of residue

A MRL recommendations by JECFA for tissues (or eggs,

milk or honey) containing no o
no detectable residues) are ty

uantifiable residues (or
pically based on 2 x LOC

of a suitable analytical methoc

A Thisapproach was first used by the4BECFA in
recommending MRLs for spiramycin and has been use
at subsequent meetings of the Committee.



Bound Residuesand Bioavailability

Thebioavailability of the residues in food to consumers may be a factor in the intake calculation.

A section on bioavailability of bound residues is only included in the monograph when data are
provided and it usually appears after the section dealing with depletion studies with unlabelled drug
A dossier may include studies where laboratory animals received a diet of edible tissues from a foc
producing animal containing residues of radiolabelled drug.

Theuse of the term Abioavailabilityo used wit
tissues (residues resulting from administration of the drug to the animal) should not been confused
with the use of the term with respect to the portion of a dose of the formulated product that is

Abi oavail abled to the treated ani mal s.

Theterm has been used in both contexts in monographs, so it must be clearly stated in the
monograph which type of study is being described.

A bioavailability correction factor is not applied in the dietary intake calculations based on the
bioavailability of the formulated product to treated animals. It has only been applied in a limited
number of cases where there were data for the bioavailability of incurred residues in edible tissues
and where this bioavailability was not included in the establishment of the ADI.



Methods of Analysis for Residues In
Tissues

The analyticamethodaused for the studies areviewed for acceptability using the analytical
method validation criteria established by the CCRVDF in CAC/GI2GQ9

Theobjective of the review is to identify a method or methods suitable for use in national regulatory
testing programmes to support the MRLs recommended for residues of the substance in animal
derived foods.

In addition to the typical method validation criteria (method range, recovery, selectivity,
measurement uncertainty, etc.), criteria for method suitability include the availability of necessary
reagents and equipment and the accessibility of the method for a routine regulatory laboratory.

Methodsusing reagents that are not commercially available, unless these can be prepared in a
routine laboratory, or methods using prototype (or obsolete) instruments are not considered suitabl

The method should use equipment that is expected to be found in a laboratory that does routine
testing for veterinary drug residues in foods
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JECFA RESIDUE EVALUATION PROCESS

Metabolism &  ======= Marker Residue ¢mmmmmmm) Total Residue
Distribution Studies l

. : Depletion Curves &
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!
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|
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(Model Food Basket)

‘ Intake > ADI
IntakeO ADI
l Adjust MRL or
Accept MRL MRL not Recommended

Exposure Assessments GECDE or GEADE
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JMPR RESIDUE EVALUATION

. : . Marker (enforcement)
| Mc_atapollsm & | ‘ Residues for Risk Assessm“ Residue
Distribution Studies

Field Trials & GAp EEEED ST!R: HR  ¢ammmm) WMRL
ADI: ARfD ‘ Intake Assessment
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|ntakec‘>1AD| ' ARf D 1
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Recommend MRL MRL: state if ADI or

ARfD is exceeded

Exposure Assessments GECDE or GEADE
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Appraisal

A Theil A p p ross wrerathe key facts which
have been established frdhe evaluation of the
dossier, withtheassessments on the quality and
completeness of theudies summarized.

A Also in the Appraisal is found all the
considerationsited in formulating the MRL
recommendationand supportingnformation
used in the assessment.



Basis for MRL recommendations

A TheAppraisal section must clearly state the following:

1 The species and matrices for which data were provided an
for which MRLs have been requested by the CCRVDF,;

1 The adequacy of the pharmacokinetic data provided,;

1 The adequacy of metabolic information provided and
whether a marker residue was identified,;

1 The adequacy of radiolabelled depletion studies and
whether data were sufficient to calculate ratios of marker tc
total residues if these are required for the dietary intake
calculations;



Basis for MRL recommendations

1 The adequacy of depletion data to enable the
Committee to formulate MRL recommendations; and

1 The availablility of suitably validated analytical
methods to support the MRL recommendations;

1 Any other issues, such as bound residues,
bioavallability of residues or persistent residues at
Injection sites, which may be relevant to the MRL
recommendations and/or dietary intake calculations.

1 The dietary intake model to be used in the assessmen
and the reasons for use of this model.



Maximum Residue Limits

A TheMRL recommendations are developed from an evaluation of th
depletion data associated with use according to Good Veterinary
Practice for the substance and should result in a dietary intake
calculation that is consistent with the ADI.

A Thebasic consideration is that whichever dietary exposure
calculation is used for a particular substance, that calculation shoul
not yield a result which exceeds the upper limit ofAbx.

A TheADI is expressed as a range, from 0 to an upper limit, such as
I 2 pg/kg, with the upper limit of the ADI in this example for a 60
kg individual being 120 pg.



Importance of GVP as basis for
MRL recommendations

A CCRVDF and CCPR havequested thalECFA and JMPR tprovide
recommendations for MRLs that are consistent with the approved use of ¢
substance in Codex member states, referred to as the Good Veterinary
Practice, olGVP or Good Agricultural Practices (GAP).

A Factorswhich should be considered as part of the @& GAP when
recommending MRLs include the species and class of animals for which
the substance is approved, the dose and route of administration, any
limitations on use, plus the MRLs and withdrawal periods which have beel
established by the competent authorities in the member states.

A Whenthe studies submitted use different dosages than those which have
been approved or animals in the studies are not representative of the typi
animals receiving treatment, this must be noted and should be a major
factor when the Committee considers MRL recommendation






