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1.0 Introduction
Product chemistry information is developed and submitted for review in order to meet two objectives:

() toidentify and quantify the active ingredient(s) for purposes of the pest control product's
certified limits, and

(i) tocomprehensvely characterize product composition, including active ingredient(s), impurities
and formulants, in order to:

a)  determine the uniqueness of each source of product with regard to purity and potency;
and

b) assessthe safety to humans and the environment in relation to the proposed use of the
product.

The key requirement for meeting these objectivesisthe provison of detailed information on the
composition of the technica grade of active ingredient (TGAI) or integrated system product (1SP),
which is accomplished by submitting intensve andysis to 0.1% wi/w with the determination of
impurities of toxicologica significance a any concentration'. These data are to be accompanied by an
explanation of methodology that, on its own merits, permits vaidation of procedures, results and
conclusions. The andytical data must also be supported by a description of al starting materials? and
the manufacturing process used to produce the pest control product.

Regulatory authorities must be able to assess the potentid presence of impurities known to have, or
suspected to have, hedth and/or environmenta implications. The gpplicant should carefully consder
the two objectives outlined above to ensure that the chemistry data generated will meet the Agency’s
requirements.

The PMRA has developed a series of Data Codes (DA COs) to address registration requirements on
ause-gte category (USC) basis. These are to be used as the basis for the chemistry package
submission and will be screened for completeness prior to the review of the chemigiry data. Complete
indructions concerning the submission process are found in two Agency publications, Regulatory
Proposals Pro96-01, Management of Submissions Policy, and Pro98-02, Organizing and
Formatting a Complete Submission for Pest Control Products both to be rewritten as

Regulatory Directives.
1 The appropriate level isdictated by the limit of quantitation (LOQ) of the toxic impurity analytical
methodology, which is sample/chemical dependent, and must also be below any applicable regulatory limit.
2 Any substance, including reactants, solvents and catalysts, used to manufacture or purify a pest control
product.
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2.0

Terminology and acronyms used throughout this document are defined in Appendix V and VI
repectively. The use of the term product refersto both a TGAI and an ISP. The individua terms are
specificaly used where warranted.

Product Chemistry Data Requirements

Appendix | to this document identifies the data requirements for the registration of a TGAI or an ISP
and includes additiond guidance where warranted. A distinct Regulatory Directive, Dir98-03,
identifies the chemistry requirements for manufacturing concentrates (MAs) and end-use products
(EPs) derived from registered TGAIs or I1SPs. Since an 1SP may be registered for manufacturing
and/or end-use, the corresponding chemistry requirements identified in Dir98-03 must so be met if it
isto be used directly asan EP.

Please note that these data requirements may be partidly or completely superseded by distinct
guidance found in other PMRA publications, e.g., for specific pesticide types, including pheromones
and microbid pest control agents as per the Registration Handbook for Pest Control Products
Under the Pest Control Products Act and Regulations. If in doubt, it is recommended that the
gpplicant confirm the rdevance of these guidelines for a specific product with the Agency.

Guideline Application

3.0

Requirements may be waived for some portions of the data requested in Appendix I, on a
case-by-case bass, if the applicant can offer an acceptable written rationale based upon
scientific reasoning. Such requests should appear in, or be referenced by the corresponding
DACO number.

The PMRA may request additional data concer ning any requirement found in this
Regulatory Directive, also on a case-by-case basis, if deemed necessary for evaluation
pur poses.

Submittal Of Samples

Pursuant to the Pest Control Products Regulations, the Agency may request that product-related
samples be provided by applicants. The PMRA’s Laboratory Services maintains a centra repository
of dl andyticd standards submitted in response to the following requirements.

For new active ingredients and new sources of registered active ingredients, the following samples are
required:

() a25ganadyticd sandard of the active ingredient, or if applicable, 1.0 g of each stereoisomer
of an active ingredient. Thisrefersto materid thet:
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a)  hasbeen purified and andysed extengvey to give a certified purity of the active
ingredient;

b) typicaly contains 95% or more of an active ingredient; and

c) may beusad asan andyticd sandard to determine the purity of the same active
ingredient in a pest control product or residues of the same active in/on foods or feeds or
in the environment.

(i) al.0-gandyticad standard of any impurity, metabolite or transformation product identified asa
Resdue of Concern (ROC). If any compounds are difficult or expensive to obtain, 100 to 200
mg may suffice. Standards are to include al ROCs identified by the applicant in response to
data requirements found in Regulatory Directive Dir98-02, Residue Chemistry Guidelines,
pending publication, aswell as any additiona ROCs identified by the Agency during the review
process. The latter scenario is unlikely to occur if the gpplicant proceeds through the
consultation phase as recommended in the Residue Chemistry Guidelines. ROC andytical
dtandards refer to materid that:

a)  hasbeen purified and anadysed extensively to give a certified purity of the ROC;
b)  contains 95% or more of the ROC; and

C) may be used to determine the levels of the same ROC in pest control products or
residues of the same compound in/on foods or feeds or in the environment.

If samples are unstable over a 2-year period, smaler amounts may be sufficient. Replacement
samples may be requested after their expiry date.

The following samples may be required by the PMRA:

() 10.0 g of the TGAI or ISP; and/or

() 1.0-gandyticd standard of impuritiesin the TGAI or ISP and/or certain metabolites or
degradation products. If any compounds are difficult or expensive to obtain, 100 to 200 mg
may suffice.

Some or dl of the above samples may be requested for active ingredientsin products currently

registered under the PCPA, e.g., for active ingredients under re-evauation, or as required by the
PMRA'’s Laboratory Services to maintain itsinventory.
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Samples are to be sent directly to:

Laboratory Services

Pest Management Regulatory Agency
Hedth Canada

Laboratory Services Building, No. 22
Centrd Experimentad Farm

Ottawa, Ontario

K1A 0C6

NOTES:

(1) Sample packaging must comply with the Transportation of Dangerous Goods Act and Regulations.
Poorly packed, leaking, or otherwise damaged samples will be destroyed and replacement samples
will be requested.

(2) Samples must be properly labelled with concentration, weight and common or chemical names, not
trade names or company codes.

(3) A cetificate or datement of purity including a description of the method used to determine purity
must be provided with al andytica standards.

(4) Storageingructions and information on shelf life (expiry date) must be provided for andytical
sandards. Materid safety data sheets (MSDSs) must dso be provided, if available.

(5 Andyticd standards of impurities must be labelled to include the common name of their associated
TGAI or ISP.

(6) Samples must be accompanied by correspondence indicating the reason for submission, eg.,
requested by the PMRA as arequirement of registration, and include a corresponding submission
number, if assigned, for ease of reference.

(7)  Unless accompanied by an MSDS, the acute ora and dermd toxicity of the sample should be
supplied or a least be indicated on the sample labd.
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Appendix |

Data Requirementsfor Registration (Part 2 of Data Submission)

IDENTITY
Requirement: Identification information is required as described in Sections 2.1 to 2.10.

Purpose: To clearly identify the product, its active ingredient(s) and source of manufacture.
Guidance: Additiond ingtructions are provided, as warranted, in each section.

2.1 Applicant’s Name and Office Address
The applicant identifies the company that has the ultimate responsibility for certifying the information
found on the PMRA Control Product Specification form (CPSF), as digtinct from the manufacturing
plant, which is addressed in Section 2.2 below.

2.2 Manufacturer’s Name and Office Address and Manufacturing Plant’s Name and Address
Theactud manufacturer would typicaly form part of the same company identified in Section 2.1,
above, but it could dso reflect the use of atoll manufacturer. The manufacturing plant identifies the
gpecific location a which the materid is produced.

2.3 Product Trade Name

2.3.1 Other Names.  Include any company development code as well as any equivaent foreign
name to which data found in the submisson may refer.

2.4 Common Name

Include the Internationa Organization for Standardization (1SO) common name of each active
ingredient or, if not as yet established, the proposed name.

2.5 Chemical Name
Both the International Union of Pure and Applied Chemistry (IUPAC) and Chemica Abstracts
names of each active ingredient are to be provided. If applicable, each stereoisomer listed as an
active ingredient must be individudly identified and have a corresponding structure depicted in
Section 2.7, below, showing the stereochemica designation(s).

2.6 Chemical Abstracts Service (CAS) Registry Number

Identify for each active ingredient or each isomer and/or group of isomers, if established.
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2.7 Sructura Formula

Provide for each active ingredient including, if gpplicable, each sterecisomer identified as an active

ingredient.

2.8 Molecular Formula

2.9 Molecular Weight

2.10 [Reserved]

COMPOSITION

Requirement: Compositiona datais required as described in Sections 2.11 to 2.13, below.

Purpose:

Guidance:

To generate a comprehensive quditative and quantitative listing of the ingredients that
may be present in a product through knowledge of the starting materiads used, the
manufacturing process and assessment of the andytica methodol ogy/data upon which
the specifications are based. Thisinformation is used to support that the materid can
be cons stently manufactured in accordance with the certified limits as expressed on
the CPSF.

The Agency aso uses composition data when reviewing new products to assess
whether aTGAI or an ISP from anew source (manufacturer or manufacturing Ste),
or produced by a new manufacturing method, isidenticd or substantidly smilar to
any currently registered TGAI or ISP. This determines whether corresponding
environmenta, toxicologica and/or vaue data with the Agency are relevant or
whether new studies must be generated.

In addition, the datais used to ensure that the test materia selected used to generate
data supporting Parts 4-10 of the registration process is consstent with that identified
on the CPSF.

Additiona instructions are provided below for each of Sections 2.11 to 2.13.

2.11 Manufacturing Methods

Information may be based upon pilot plant production or initid commercia production but must be
updated to reflect current commercid production whenever gpplicable (see corresponding batch data
requirement in clause 2.13.3).
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2111 Manufacturing Summary

Provide a brief overview of the manufacturing process outlining the mgor steps and
reactants, summarizing the more comprehensive description required by clause 2.11.3
below. Thisisto include agenerd characterization of the process, eg., batch or
continuous, and the typical quantity of product produced per batch (or per unit time, if
continuous).

211.2 Description of Starting Materids

The following information is to be provided for each starting material used to produce the
active ingredient:

()  each brand name, trade name, common name, chemical name, CAS Registry
number, or other commercid designation;

(i)  the name and address of the companies that produce the starting materids or, if that
information is not known to the gpplicant, the name and address of the companies
that supply the starting materids, and

(i)  dl information concerning the composition of each Starting materid, including a
copy of al specifications or other documents describing it.

It should be emphasized that an applicant is not required to perform chemica anadysis of
darting materias to meet the above criteria, but only provide information to which the
applicant has, or should have, access.

Theinformation required for formulants, if gpplicableto an ISP, is consstent with the
three requirements identified above for starting materials.

If multiple suppliers are usad for starting materia sformulants, specifications for dl
suppliers should be provided. Changesin suppliers once a product is registered are
subject to the requirements of Regulatory Directive Dir94-01, Notification/Non-
Notification, or subsequent revisions.

2113 Detailed Production Process Description

An agpplicant must submit information on the manufacturing process used to produce the
TGAI or ISP at each stage of production resulting in a separately isolated substance, as
folows

() aflow chart of the chemica reactions, including structures, at each step of the
process and of the mgor unit operations, including separation steps,

Regulatory Directive - Dir98-04 7
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2114

(i) theidentities of the reactants, solvents and cataysts used to produce the product,
their quantities and the order in which they are added,;

(i) adescription of the equipment used that may influence the composition of the
substance produced,

(iv) adescription of the conditions, e.g., reaction time, temperature, pressure, pH,
humidity, that are controlled during each step of the process to affect the
composition of the substance produced, and the corresponding limits that are
maintained;

(v) adescription of the purification steps, including those used to recover or recycle
darting materias, intermediates or the substance produced; and

(vi) adescription of the procedures used to assure consistent composition of the
substance produced, e.g., caibration of equipment, sampling regimens and other
quaity control measures such as tests used to monitor reaction completion.

Additiond requirements are gpplicable to the manufacturing of stereoisomeric active
ingredients. Three types of products may form during the manufacturing of such actives.

() aracemic mixture;

(i) adgngle serecisomer (enantiomer or diastereomer that, by definition, includes
geometric [cigtrans or Z/E] isomers); or

(i) adgereosdectively enhanced isomeric mixture.

For (ii) and (iii), afull description of the stereosd ective manufacturing processisto be
provided. Stereospecific identity and purity isto be identified for sarting materias.

Discussion of Formation of Impurities

The applicant must provide adiscussion of the impurities that may be found in the product
and why they may be present. The discussion should be based on established chemical
theory and on what the gpplicant knows about the starting materids and the production
process. The thoroughness of the theoretica discussion can be evaluated in pardld with
the preliminary andysis datain Section 2.13, below, to assess whether potentid impurities
would be comprehensively identified by the methodologies used. If the gpplicant has
reason to believe that an impurity the PMRA would consider to be toxicologicaly
sgnificant® may be present, the discussion must include an expanded description of the

3 See Appendix |, clause 2.13.4, for amore detailed discussion of impurities of toxicological significance.
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possble formation of the impurity and the amounts in which it might be present. The
following potentia sources of impurity formation must be discussed, as gpplicable:

() eachimpurity that was found to be present in any analysis of samples produced
according to the process identified in clause 2.11.3 conducted by or for the
goplicant; and

(i)  each other impurity that the gpplicant has reason to believe may be present ina
product at any time beforeuse a aleve $ 0.1% by weight, based upon what is

known about:

a) thecompostion (or composition range) of each starting materia used to
produce the product;

b) theimpuritiesthat are known to be present (or believed likely to be present)
in the starting materias, and the known or presumed level (or range of levels)
of these impurities,

c¢) theintended reactions and sSde reactions that may occur in the production of
the product, and the relative amounts of byproduct impurities produced by
such reections,

d) thepossible degradation of the ingredientsin the product after its production
but prior to its use;

€) thepotentid post-production reactions between the ingredientsin the
product;

f)  thepossble migration of components of packaging materias into the pest
control product;

g thepotentia carryover of contaminants from use of production equipment
previoudy used to manufacture other products or substances; and

h)  the process control, purification and quaity control measures used to produce

the product that may preclude the presence of potentia impurities.

On a case-by-case basis, the PMRA may require an expanded discussion of potential
impurity formation resulting from other potentiad chemica reections, involving other
ingredients, or at additiona points in the production process.
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2.12 Specifications

The nomina concentration and corresponding certified limits must be provided for each product
component. The nomina concentration is defined as the typica amount of an ingredient present in a
pest control product at the time of its production. Both the active ingredient nomina concentration
and a corresponding nominal equivaence statement, if applicable, e.g., acid sdts, are to be provided.

The product guarantee, identified on the CPSF and appearing on the draft product labd, is
synonymous with the active ingredient(s) nomina concentration. This number most accurately
identifies the amount of active ingredient found in the TGAI or ISP and is subsequently used to
establish corresponding enforceable certified limits, as further discussed in clause 2.12.1 below.

Precise identification of impurities present in products at or above 0.1% by weight is required while
the components of toxicologica concern must be identified at any concentratiorf'. The composition of
aminimum of five batches of the product, determined usng specific methods and universa detectors,
must be provided to support the specifications, as further described in Appendix |, clause 2.13.3. The
submission isto include the structura formulae of al specified impurities

Required (R) and conditiondly required (CR) datafor the active ingredient(s) and other product
components are to be submitted according to the following table:

4

The appropriate level isdictated by the limit of quantitation (LOQ) of the toxic impurity analytical
methodology, which is sample/chemical dependent, and must also be below any applicable regulatory limit.

10
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Table 1. Product Component |dentification

TGAI or ISP Component | Common CAS CAS Component Lower Upper Purpose
(or Chemical No. % by Weight | Certified | Certified In
Trade®) Name (nominal Limit Limit Product
Name g_;uarantee)

Activeingredient(s) R R R R

Formulants (if applicable R R R R

toan ISP)

Impurities of CR® R CR® R R Identify

toxicological significance asan

associated with the impurity

activeingredient (at any

concentration®)

Other impurities CR® R CR® R R I dentify

associated with the asan

activeingredient at impurity

$0.1%

Specifications for the TGAI or ISP are to include stereoseective tests for the identity and purity of
sterenisomers. Digtinct, suitably validated methodology’ is typicaly required to establish enantiomeric
purity. For al types of stereoisomer mixtures, specified limits are required for each active component.
A reference standard of high stereochemica purity should be available for each specified
stereoisomer and idedly, reference sandards should be available for dl other potentid stereoisomeric
impurities. Limits are to be specified for individua sterecisomeric impurities, as supported by
preliminary batch andysis as described in clause 2.13.3, below. The stability of the optically
pure/enhanced active ingredient(s) towards chird inverson or other isomerization isto be investigated
and reported as per clause 2.14.13 or 2.14.14, below, as applicable.

2121 Egtablishing Certified Limits

Standard certified limits for active ingredients and formulants are based upon nomina
concentration, unless an applicant proposes, and judtifies, dternate limits which are
deemed acceptable by the PMRA. The gpplicant must propose upper certified limits for
impurities as andard certified limits may not be used for such components.

Standard limits are defined in the following table:

5 Include only if acommon nameis unavailable, such asfor certain formulant mixtures.
6 To be provided if established.
7 For example, High-Performance Liquid Chromatography, Gas Chromatography, or Capillary Electrophoresis

systems capabl e of resolving chiral substances; or structural conversion to diastereomers.
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2.12.2

Table 2;: Standard Certified Limits

Nomina Concentration of Ingredient Upper Limit Lower Limit
20.0% < N # 100.0% N + 3% N N-3%N

1.0% < N # 20.0% N + 5% N N-5%N

N # 1.0% N +10% N N - 10% N

An gpplicant may propose a certified limit for an active ingredient or formulant that differs
from the standard limits, but must include an explanation of the basis for the proposed
limits, including how the they were established, e.g., sample andyss or a quantitative
estimate based upon the production process. Proposed limits should not greatly exceed
those actualy occurring in the product.

All certified limits must:

()  bebased on acongderation of the variability of the concentration of the ingredient
in the product when good manufacturing practices and norma qudity control
procedures are used;

(i) dlow for dl sources of variahility likely to be encountered in the production
process, and

(i)  takeinto account the stability of the ingredient in the product and the possible
formation of impurities between production and sale or digtribution.

If the PMRA finds any certified limit unacceptable (either sandard or gpplicant
proposed), the Agency will inform the applicant of its determination and will provide
supporting reasons. The PMRA may aso require, on a case-by-case basis, any or al of
the fallowing:

()  morepreciselimits,

(i)  amore thorough explanation of how the certified limits were determined; or

(i) anarrower range between the upper and lower certified limits than that proposed.
Control Product Specification Form

Specification data are to be submitted on a CPSF that includes a signed and dated
Declaration of Applicant certifying that the information is true and complete.

Full ingtructions on the proper completion of the form are included with the CPSF.

12
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2.13 Prdiminary Analyss

2131

2.13.2

2.13.3

Methodology/Vdidation

Methodology for specificaly identifying and quantifying the active ingredient(s) and
impurities present in products at or above 0.1% by weight, or those of toxicologica
significance at any concentratior?, isto be provided. A more thorough discussion of
impurities of toxicologica sgnificanceis provided in dause 2.13.4, below; however, dl
corresponding andytica methodology isto be reported under this DACO number.

A method capable of separating stereoisomers, when applicable, asidentified in Section
2.12, above, isadso required and may result in the need for two methods for the active
ingredient(s); one for total stereoisomeric content and a second to confirm any specified
ratio.

The recommended reporting format for analytica methodology is outlined in Appendix 11.

All methodology must have sufficient precision and accuracy to determine whether the
amount of the ingredient found in any sample of the product is within its certified limits.

Confirmation of Identity

The identity of the active ingredient and each specified impurity must be supported by
relevant chromatograms and/or spectra. [dedlly, full spectral characterization by mass
spectrometry (MS) of each isolated impurity (or on-line determination using gas
chromatography/MS or liquid chromatography/MS) by comparison to the spectrum of a
corresponding analytical standard isrequired. However, if an impurity is expected due to
its presence in agtarting materia or formation as a reaction intermediate in the
manufacturing process, as discussed by the gpplicant in clause 2.11.4, above,
chromatographic retention time comparison to a corresponding anaytica standard,
whose identity and structure has been confirmed, is acceptable to support its identity.

Batch Data

The composition of aminimum of five batches of the product, determined using specific
methods and universal detectors, must be provided to support the specifications.
Corresponding raw data to be submitted includes representative quantitative
chromatograms of : (1) standards; and (2) the five batches of the TGAI or ISP that were
used to support each specified active ingredient and impurity. Chromatograms must be

8 The appropriate level isdictated by the limit of quantitation (LOQ) of the toxic impurity analytical
methodology, which is sample/chemical dependent, and must also be below any established applicable
regulatory limit.
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2134

clearly labdled to identify dl anaytica parameters and peaks, including those that may
represent compounds quantitated by other methods included in the submission.

These samples may represent pilot plant production; however, if production is scaled up
a the same location or if adidtinct facility/processis used for commercid manufacturing,
data from an additiona five batches, corresponding to the current location/process, are
required to support the specifications.

Impurities of Toxicologicd Concern

Anayssfor these impurities is required when there is a potentid for their presencein
darting materids or their formation during the manufacture of the technicd active
ingredient.

For example, nitrosamine analysis is required when gppropriate amines and an identifigble
nitrosating agent (including nitrites and nitrates) are present due to the raw materias or
manufacturing process utilized. The primary focusis upon smdler molecular weight
volatile and nonvolatile nitrosamines, such as N-dimethylnitrosamine (NDMA) and
N-nitrosodipropylamine (NDPA) respectively, rather than larger molecules such as
nitrosogyphosate or nitrosouress. It should be noted that inherent contamination would be
expected from products whose chemicd structure features both amine functiondity and
nitrosating potentid, such as dinitroanilines,

These andyses, when required, should reflect the lowest practica limit of quantitation
(LOQ), which will vary according to the sample and chemica, but must &t least be below
any corresponding applicable regulatory level. Upper certified limits are required for
impurities of toxicologica sgnificance present above the LOQ.

Any walver request for not providing such data must be supported by scientific rationde
as to why the presence of such impurities can be excluded and will be assessed based
upon the nature of the raw materias, chemigtry of the active ingredient and the specific
manufacturing process.

Impurities and classes of impurities of toxicological concern include, but are not limited to:

. 2,3,7,8-tetrachloroazobenzene (TCAB) and 2,3,7,8-tetrachloroazooxybenzene
(TCAOB)

. Anilines and subdtituted anilines

. Dichloro diphenyl trichloroethane (DDT) and other chlorinated diphenyl ethanes
and ethylenes, such as anadogs and isomers of DDT, DDD, DDE and CI-DDT
(extrachloro DDT)

. Ethylene thiourea (ETU)

. Ha ogenated dibenzodioxinghd ogenated dibenzofurans

14
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PROPERTIES

Hexachlorobenzene (HCB)

Hydrazines

Nitrosamines

Oxygen anaogs of organophosphates

Polynuclear aromatics (PNAS) dso referred to as polynuclear aromatic
hydrocarbons (PAHS)

Polychlorinated biphenyls (PCBS)

Sulfoxides and sulfones of organophosphates and carbamates

Tetraethy! thiodiphosphate (Sulfotep) or tetraethyl pyrophosphate (TEPP)

Impurities having characterigtics of potentid toxicologicd sgnificance may include:

0]

(i)
(ii)

any impurity that is a sructurdly related anaog of the parent compound of
toxicologica sgnificance;

any impurity that isaso an active ingredient; or

any impurity thet is identified in standard toxicology data bases, such as Toxline or
the Registry of Toxic Effects of Chemicad Substances (RTECYS), asbeing

oncogenic, neurotoxic, genotoxic, or a developmenta toxicant, endocrine disrupter,
etc.

If aproduct has been andysed for any of these compounds, methodologies, vaidation
dataincluding recovery and Limit of Detection (LOD)/LOQ for expected contaminant(s),
or reasonable surrogates if appropriate, and batch data as per clause 2.13.3, areto be
provided. Where it is deemed essential for evaluation, such data from pest control
products or potentia precursors will be requested. Since detection and quantitation limits
may vary from case to case, consultation with the PMRA is recommended.

Applicants should contact the Agency’ s Health Evauation Division if thereis a question

about

the status of any specific impurity not listed.

Requirement: To provide methodology and observations/values for the properties identified below

Purpose:

in

2.14.1t02.14.14.

Property data are requested for a number of reasons. The requirementsinclude
properties that:

0]

are used directly in risk assessment as they represent one of a number of
factors that influence concentration and exposure. Certain properties are
indicators of the behaviour of a pesticide in the environment with respect to
mohbility and accumulation;
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214

(i) are needed as basic or supportive evidence in initiating or evauating sudies
required by other disciplines. For example, the octanol/water partition
coefficient is used as a criterion in determining whether certain
bioaccumul ati or/bioconcentration studies must be conducted and UV visible
absorption identifies waveengths of light a which compounds may be
susceptible to phototransformation;

(iii) confirm or provide supportive information on the identity of ingredients and
products;

(v)  provideinformation that is useful in reviewing the manufacturing process used
to produce the pest control product as well as the methodologies used for its
andyss, and/or

V) permit response to emergency requests for identification of unlabelled pest
control products potentialy involved in accidents, spills, or medical
emergencies such as poisonings.

Guidance: Protocols for developing the data requirements identified in this section are not
included in this document. Applicants should consult protocols developed and
published by various agencies, including those referenced in the comparative table
below or liged in Appendix V.

Chemical and Physical Properties
Property data requirements are identified in Table 3.

Methodology must be thoroughly described or a copy of the scientific publication describing the
protocol must be included with the submission. A reference to internationdly established protocolsis
aufficient, if followed without deviation, and the specific procedure used is clearly identified for those
protocols providing multiple options. Study reports should include a complete presentation of the
data, sample calculaions and an interpretation of the results. In addition, basic physio-chemica
information on individud sterecisomersisto be provided, if goplicable; typicdly, this may include
information on melting point, optica rotation, and stability towards inverson. A pure active ingredient
(PAI) isequivdent to the analytical standard of active ingredient described under Section 3.0.

Care should be exercised in the selection of gppropriate test materids for properties that provide a
TGAI or PAI option to ensure datarelevance. Typically, asthese properties are characteristic of the
active principle, the PAI should be used whenever available. Thisis most important for properties that
may be sgnificantly affected by impurities, such as water solubility, particularly in the presence of
resdud solvents. Conversely, it may be appropriate to use the TGAI if impurities do not Sgnificantly

16
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impact upon the outcome of the test and if the corresponding detection principle is sdective for the
PALI. For example, certain vapour pressure protocols may be conducted on either the TGAI or PAL.

Regardless of the materid used, the purity of the test substance must dways be clearly identified in
the study report.
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Table 3: Chemical and Physical Properties

Clause Property Test Substance | Property | Ag Car® EPA OECD?™®
Notes | T-1-255 | (830 Series)
2.14.1 JColour TGAI! 830.6302
2142 |Physical state TGAIM 830,6303
2143 |odour TGAI' 8306304
2144 IMeIti ng point/melting range  [TGAI* or PAI 1 830.7200 102
2.145 |Boi|ing point/boiling range  [TGAI* or PAI 2 830.7220 103
2146 |[Density or specific gravity  [rGar: 3 830.7300 100
214.7 Water solubility (mg/L) TGAIY or PAI 4 T 830.7840 105
830.7860
2148 |Solvent solubility (mg/L) TGAIY or PAI 5 830.1000
2.14.9 [Vapour pressure TGAIY or PAI 6 T 830.7950 104
2.14.10 [Dissociation constant TGAI or PAI 7 830.7370 112
21411 |Octanol/water partition TGAIY or PAI 8 T 830.7550 107
coefficient 830.7560 117
830.7570
2.14.12 JUV/visible absorption TGAIY or PAI 9 830.7050 101
spectra
21413 |Stability (temperature, metals) [TGAI 10,12, 13 830.6313 113
214.14 [Storage stability data | SP 11,12 830.6317
PROPERTY NOTES:
Gengd: (i) Severd of the identified tests require the use of ditilled water. Although double

ditilled water is preferred, deionized water with aresstivity greater than
10 megohms/cm and a total organic content below 0.01% is aso acceptable.

(i) If data are not required for a specific property of a product, as per the notes, include
this information in the corresponding section of the submission.

(1) Required when the test substance isa solid at room temperature.

(2 Required when the test substanceisaliquid at room temperature.

° Agriculture Canada, Guidelines for Determining Environmental Chemistry and Fate of Pesticides, Trade
Memorandum T-1-255, 1987.

10 OECD: Organisation for Economic Co-operation and Development

1 If the TGAI cannot beisolated, i.e., for an ISP, these data are required on the practical equivalent of the
TGAL.
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3

(4)

Q)

(6)

()

(8)

©)

(10)

(11)

Bulk dengty must be defined for solids. True dengity or specific gravity are applicable to other test
substances.

Solubility in water may be afunction of pH if the compound ionizesin an aqueous solution. In such
Stuations, it may be necessary to determine solubility a more than asingle pH (see EPA 830.7860,
Effect of pH on solubility).

Required in representative polar and non-polar solvents at 20° + 5°C.

Required unless the substance is a salt. For methodol ogies requiring the use of eevated temperatures,
the vapour pressure should not be extrapolated over a phase change unlesslog p (pressure) versus
UT (temperature) linearity is maintained.

Required when the test substance contains an acid or base functionality. For products that are sdts,
data are required for the corresponding acid/base.

Determined a pH 5, 7 and 9 for al organic chemicals unless they hydrolyse in water or are solublein
water in al proportions.

Not required in the absence of a UV chromophore. Absorption at wavelengths between 300 and 900
nm are of particular interest in assessing the potential for photodegradation. Where it is not possble

to obtain sufficient concentrations in agueous media, a suitable organic solvent should be used, with
methanol preferred. Further guidance in the performance of the test are found in the referenced EPA
and Organisation for Economic Co-operation and Development (OECD) guidance documents.

Data regarding stability to metd and metd ionsis required only if contact with metas during storage
or ueislikdy.

Storage stability data must adhere to the following requirements:

() Samplesof the material must be stored for at least one year at a constant ambient temperature
or under warehouse conditions that reflect the expected storage conditions of the commercia
product.

(i)  Thestudy shdl be conducted with the product in its commercia package or in smdler
packages of the same congtruction and materids. If the package is permegble, aredative
humidity of a least 50% must be maintained throughout the studly.

(i)  The study should be carried out with sufficient replicates and sufficient sampling frequency to
edablish the actuad shelf-life if degradation occurs within one year. If aproduct has a shdf life of
less than one year, an expiration date may be required on the product container.
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(iv) Theandysdsisto be conducted by a specific method, normally following the same protocol
used to assess the leve of active ingredient in response to clause 2.13.1 of this Appendix.
However, if the methodology differs, it must be fully described as per Appendix I1.

(V) The gtorage gability report submitted in support of regidration shdl include the following
information:

@ adescription of test procedures and conditions, e.g., study duration and temperature;

(b) adescription of any physica changes, e.g., phase separation or clumping and any
changesto the integrity of the packaging during the test period; and dso of the
consequences, if any, of such changes for safe handling and use of the product; and

(© quantitetive andyticd datafor the active ingredient at study commencement and
following storage periods of 3, 6 and 12 months.

(12) The protocal must include atest to monitor for the sability of optically pure/enhanced active

ingredient(s) towards chiral inversion or other isomerization, if applicable, as per Section 2.12.

(13) The temperature stability requirements for a TGAI, as per the referenced guidance documents, reflect

Collaborative Internationa Pesticides Andytica Council (CIPAC) MT 46 methodology, i.e., 14 days
a 54°C. Methodology for the andysis of the active ingredient(s) would typicaly be consstent with
that provided in clause 2.13.1; however, if the methodology differs, it must be fully described as per

Appendix I1.

20
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Analytical Data Reporting For mat

This Appendix isincluded primarily to address the issue of content and to suggest a consistent formet for
ease of datareview; however, it isthe content that is of primary sgnificance and a report need not be
rewritten to adapt to the format suggested.

Preliminary pages
Title/cover page
Table of Contents

I ntroduction and Summary
Scope

Sour ce of method

Analytical principles

Materials and Methods
Equipment
Reagents and standards

Analytical procedure

Identify the analyte(s) for which the method has been validated.

Include areference to a published method, such as sourceslisted in
Appendix 1V, if gpplicable.

Provide a brief description, including the identification of the chemica
species determined, the range over which the andyte(s) has (have)
been andysed and, for impurities, the limits of detection and sengtivity.

List and describe.
List and describe source and preparation.

Detall in a stepwise fashion, with specid emphas's on reagents or
procedura steps requiring specia precautions to avoid safety or hedth
hazards, induding:

() preparaion of sample;

(i) extraction (if any);

(i) cean-up (if any);

(iv) derivaization (if any); and

(v) ingrumentd andysis, induding:

a) description - make/modd, type/specificity of detectors,
columns, packing materids, carrier gases, mobile phase,
€tc.;

b) operating conditions - flow rates, detector wave ength,
temperatures, voltage, etc.; and

Regulatory Directive - Dir98-04
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M ethods of calculation

Other

Results and discussion

c) cdibration procedures.
Describe in a stepwise fashion.

Identify any and al rdevant information the gpplicant consders
appropriate to provide a complete and thorough description of the
andytica methodology and the means of cdculating the reaults, i.e,
critical control points.

Describe the established performance criteria for the method.

Accuracy
Precision
LOD/LOQ

Selectivity/specificity

Ruggedness testing
Limitations
Linear range

Tablesand figures

Identify the number of replicates used.

Provide definition used

Describe tests used to establish the lack of interferences from other
product components or from solvents and materids used in the

methodology.

If performed.

These are to be fully referenced to the body of the report and included where appropriate.

References
Appendices
Representative chromatograms, spectra, etc. As applicable and in accordance with
Section 2.13 of this gppendix.
Other Any rdevant materid not fitting into any other sections of this
report.
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Table 4: Correlation of Corresponding PMRA/EPA Guidance Documents

PMRA Regulatory Directive Dir 98-04 Corresponding EPA Documentation
Section Section Title EPA No. EPA Title!? 40 CFR 158
1.0 Introduction 830.1000  PBackground for Product Properties Test
Guidelines
2.0 |Product Chemistry Data Requirements 830.1000  Background for Product Properties Test
Guidelines
3.0 Submittal of Samples 830.1900  |submittal of Samples 158.190
860.1650  [|Submittal of Analytical Reference 158.240
[Standards
FAppendix 1 |Data Requirements for Registration
(Part 2 of Data Submission)
2.1 Applicant’s Name and Office Address
2.2 Manufacturer's Name and Office Address
and Manufacturing
Plant’s Name and Address
2.3 IProduct Trade Name 830.1000  PBackground for Product Properties Test
Guidelines
2.3.1 Other Names 830.1000  PBackground for Product Properties Test
Guidelines
2.4 JCommon Name 830.1550  Product Identity and Composition 158.155
2.5 |Chemica| Name 830.1550  JProduct Identity and Composition 158.155
2.6 IChemicaI Abstracts Registry Number 830.1550  Product Identity and Composition 158.155
2.7 Structural Formula 830.1550  Product Identity and Composition 158.155
2.8 IMolecular Formula 830.1550  JProduct Identity and Composition 158.155
2.9 IM olecular Weight 830.1550  JProduct Identity and Composition 158.155
2.10 [ Reserved]
2.11 Manufacturing Methods
2.11.1 Manufacturing Summary 830.1620  Pescription of Production Process 158.162
2.11.2 Description of Starting Materials 830.1600 Pescription of Materials Used to Produce 158.160
the Product
2.11.3 Detailed Production Process 830.1620  Pescription of Production Process 158.162
Description
2.11.4 Discussion of Formation of 830.1670  Piscussion of Formation of Impurities 158.167
Impurities
2.12 Specifications 830.1550 [Product Identity and Composition 158.155
2.12.1 Establishing Certified Limits 830.1750 [Certified Limits 158.175
2.12.2 Control Product Specification 830.1550  Product Identity and Composition 158.155
Form Confidential Statement of Formula)
2.13 JPreliminary Analysis
2.13.1 Methodology / Validation 830.1700  PPreliminary Analysis 158.170
2.13.2 Confirmation of Identity 830.1700  JPreliminary Analysis 158.170
2.13.3 Batch Data 830.1000  Background for Product Properties Test
Guidelines
830.1700___ Preliminary Analysis 158.170
12 The EPA 830 Series of requirements supersede the 1982 Pesticide Assessment Guidelines Subdivision D,
Product Chemistry.
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2.13.4 Impurities of Toxicological 830.1700  Preliminary Analysis 158.170
Concern
2.14 Chemical and Physical Properties Various See Correlation in Appendix |, 158.190
[Section 2.14
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References for Developing Chemistry Data

Applicants should ensure thet they have the latest editions of the following documents.

1.

Agriculture Canada, Guidelines for Determining Environmental Chemistry and Fate of
Pesticides, Trade Memorandum T-1-255, 1987.

American Society for Testing and Materids, Annual Book of ASTM Standards, ASTM,
Philadelphia, PA, U.S.

Association of Officid Anaytical Chemigs, Official Methods of Analysis of AOAC- International;
AOAC:-Internationd, Arlington, VA, U.S.

Collaborative Internationa Pesticide Andytica Council, CIPAC Handbooks, CIPAC, Hatching
Green, Harpenden, Hertfordshire, England, 1970 - 1995.

Organisation for Economic Co-operation and Development, Guidelines for Testing of Chemicals,
OECD 101 - 117; OECD, Paris, France, 1981 - 1995.

United States Environmenta Protection Agency, Product Properties Test Guidelines (830 Series);
U.S. Government Printing Office, Washington, DC, U.S,, 1996.

United States Environmenta Protection Agency, EPA Manual of Chemical Methods for Pesticides
and Devices, 2nd edition; AOAC, Arlington, VA, U.S,, 1992,
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Definition of Terminology
Note: Itdicized text found in a definition identifies thet the term is aso defined in this appendix.
Active ingredient: theingredient(s) of acontrol product to which the effects of the pest control product
are dtributed, including a synergi<t, but does not include a solvent, diluent, emulsifier or component that by
itself is not primarily responsible for the control effect of the product.
Diastereomer: stereoisomers not related as mirror images

Enantiomer: one of a pair of molecular species that are non-superimposable mirror images of each other.

End-use product: aproduct containing active ingredient(s) and usudly formulant(s) thet is labelled with
ingtructions for direct pest control use or gpplication.

Formulant: any substance or group of substances other than an active ingredient that isintentionaly
added to a pest control product to improve its physical characterigtics, e.g., Sorayability, solubility,
Spreadability, and stability.

Guarantee: thetypicd or nominal concentration of an ingredient that is expected to be presentin a
representative sample of apest control product at the time of its production.

Impurity: any substance in a control product other than an active ingredient or aformulant, e.g.,
contaminants, resdua starting materials, reaction products, degradation products or products added for
purposes of extraction or purification.

Integrated system product: may be used in manufacture of an end-use product or may itsdf be an end-
use product; formed in a manufacturing process in which the ISP

(@ containsan active ingredient that is not isolated due to physica limitations or uncertainty asto
the specific active component(s); or

(b) ispurposdy left asamixture of components due to manufacturing or integrity considerations.

| somer s chemica species with identical molecular formulae thet differ in aomic connectivity (including
bond multiplicity) or spatid arrangement.

Manufacturing concentrate: a product containing aregistered technical grade of active ingredient(s)
and formulant(s) intended for further reformulating and/or repackaging into end-use products

Nominal concentration: thetypica amount, or guarantee, of an ingredient that is expected to be present
in arepresentative sample of a pest control product at the time of its production.
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Residue of concern: describes the sum of the parent pesticide and its degradation products, metabolites,
impurities and formulants (as applicable) that are of toxicologica concern. In addition, those residues
which represent greater than 10% of the termina radiolabelled resdue are included in the ROC.

Starting material: any substance, including reactants, solvents and catalysts, used to manufacture or purify
apest control product.

Ster eoisomer s: isomers with identica aomic connectivities and differing only by the spatid arrangements
of their atoms or groups. Subclasses are enantiomers and diastereomers.

Technical active ingredient: seetechnical grade of active ingredient.

Technical grade of active ingredient: contains the active ingredient and normdly containsimpurities
that are by-products of the manufacturing process
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C1-DDT
CAS
CFR
CIPAC
CPSF
CR

Ccv
DACO
DDD
DDE
DDT
EPA
EP

Acronym List

Extrachloro DDT

Chemica Abdgtracts Service

Code of Federd Regulations

Collaborative Internationa Pesticides Andytica Council
Control Product Specification Form (PMRA)
Conditionaly Required

Coefficient of Variation

Data Code

Dichloro diphenyl dichloroethane (also known as TDE)
Dichloro diphenyl dichloroethylene

Dichloro diphenyl trichloroethane

Environmenta Protection Agency (U.S)

End-Use Product

ETU Ethylene thiourea

FIFRA
HCB
1SO
ISP
IUPAC
LOD
LOQ
MA
MS
MSDS
OECD
PAH
PA
PCB
PCPA
PMRA
PNA

R
ROC
RTECS
TCAB
TCAOB
TEPP
TGAI
usc

Federa Insecticide, Fungicide and Rodenticide Act (EPA)
Hexachlorobenzene

International Organization for Standardization
Integrated System Product

International Union of Pure and Applied Chemistry
Limit of Detection

Limit of Quantitation

Manufacturing Concentrate

Mass Spectrometry

Materiad Safety Data Sheet

Organisation for Economic Co-operation and Development
Polynuclear aromatic hydrocarbon

Pure Active Ingredient

Polychlorinated biphenyl

Pest Control Products Act

Pest Management Regulatory Agency

Polynuclear arométics

Required

Residue of Concern

Regidiry of Toxic Effects of Chemica Substances
2,3,7,8-tetrachloroazobenzene

2,3,7,8-tetrachl oroazuoxybenzene

Tetraethyl pyrophosphate

Technicd Grade of Active Ingredient

Use-Site Category
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