
PAS: Guidance for I~dust~ - Preparation &Food Contact ~~ti~catio~s ;.,. Page 1 of 37 

comments suggestions regarding this document may be submitted at y time. Submit ~~mrne~ts to 
the Docket nagem~~t Branch (HFA-305), Food and Drug Administr n, 5630 Fishers Lane, rm, 

~~kville, MD, 20852. All comments shoul be identi~ed wi the docket number listed in the 
f availability that publishes in the Federal egister (Docket 

For ~~esti~~s on the content of the duc~ment contact the Office af Food A ditive Safety (OFAS), 
Safety and Applied nutrition (CFSAN), Food and Drug Administration (FI3A), 5 100 

way, College Park, Maryland 2~74~-3~3~, (Tel) 202-41 g-3087. 

This document contains FI3A’s r~~~mmendati~~s pe~aining to c emistry i~f~~ati~n that should be 
submitted in a food contact ~uti~cati~n (FCN) or food additive petition (FAP) for a feud-contact 
substance (FCS). These recommendations constitute a consolidation and revision of two previous 
documents: the September, 1999 document “Preparation of Premarket ~~ti~~atiuns for Food contact 
Substances: chemistry RecQmmendati~~s,~~ and the June, 2995 document ~‘Re~~rnrng~dat~~~s for 
chemists Data for Indirect Food Additive Petitions.” This document also takes into account ~ndust~ 
comments an the September, 1999 guidance document for the FCN process. highlights of the 200 1 
e~ida~ce d5~~rn~~t include: 

+ Alternate approaches to estimating migration to food, such as migration modeling, are presented. 

+ ~~nsum~ti~n factors (CFs) for several specific polymer packaging categories, such as 
~lyethyle~e terephtha~ate (PET), p~~yo~e~~s, polystyrene, cellophane, and nylons, have been 
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for ~~w~t~~~d” additives used in t e manufacture of paper and paperboard is discussed. 
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Suction 309 af the Food and Dru Administration ~ude~i~at~~n Act of 19 
setting 409 of the Federal Food, rug, and Cosmetic Act (the Act) to establ 
n~t~~cati~~ (~~~) process as the primal cans by which FDA regulates food additives that are 
food contact substances (FCSs). An FCS is any substance that is intended for use as a ~~rnp~nen~ 
of materials used in manufa~tur~ng~ packing, packaging, transp~~~ng~ or holding food if the use is 
not untended to have any technical effect in the food (see. 4~9(h)(~) of the Act). 

S that is a food additive must be regula for its intended use in 22 CF rts 273-178, be 
ted frum regulation under the agency’s eshold of Regulation Process CFR f 7~.39)~ 

or be the subject of a n~t~~cati~n under section 409(h) of the Act that is effective (sec. 4~9(a)(3) 
af the Act). Both FCNs and food additive petitions (FAPs) for FCSs must contain suf~~~ent 
s~ienti~c ~nf~~ati~n to demonstrate that the substance that is the subject of the nQt~~cat~~n or 

is safe under the intended conditions of use (sets. 409(h)(f) and 4~9(b) of the Act). 
dard is the same for all food additives, whether subject to the petition 
cess, the data and info ation that should be included in an FCN or F 

S~~t~Qn 409(b) of the Act sets fort the statut~~ re~u~rements for ata in an FAP to establish the 
safety of a food additive. These r~~uirem~nts include des~ripti~ns of the f~~l~w~ng: (3) the 
identity of the additive, (2) proposed conditions uf use of the additiv~~ (3) te~hn~ca~ effect data, 
and ds for analysis of the additive. Because subst previously regulated as 
““ind additi ” under the FAP process are now autha trough the food eontact 
n~ti~cati~n process, this guidance document is intended to replace the guidance document entitled 

e~~mmendat~~ns for chemists Data for Indirect Food Additive Petiti~ns,~’ dated June 2995. 

A clear and concise presentation of the info~ation in the float described below will facilitate 
review of the FCN QT FAP. For noti~cat~~ns~ references to the ~o~~sp~nding section(s) in FDA 
Form 34~~~ ~~~~ti~~at~~n far New Use of a Food Contact Substance,“” are shown in italics. 

For those uses resulti ‘n dietary concentrations at or below 0.5 ppb, the data requirements 
food ~~~ta~t notific will be similar to those required for requests submitted under 21 C 
170.39 (Threshold of R~guIati~n) for substances used in fold-contact articles. Spe~i~&~l~y, the 
chemists ~~f~~ati~n requirements wit1 be similar to those cited in 2 1 CFR 170.39 (c)( 1) and (2). 
As indicated in 21 CFR ~7~.39(c)(~)~ the submission will need to include a des~r~pt~~n of the 
ch~mieal ~~rnpus~t~~n of the food contact substance. This would include identity ~nf~~at~un on 
the fo~d~~~nta~t substance as well as the identities and compusition by weight of all likely 
impurities (i.e.t residual starting materials, catalysts, adjuvants, pro u&ion aids, by-pr~duc~s and 

products). Detailed ~nf~~at~Qn may be needed where t ere are specif?c safety 
r~v~d~ng additional manufacturing inf~~ati~n may be the easiest way to address such 
or example, manufa~tu~ng inf~~atiQn may be used to support the clonclusion that a 



volatile chemical is unlikely to remain with the finished food-~o~lta~t substance because of the 
temperatures encountered during the manufacturing process. Similarly~ info~ation on the 

solvents used in the manufacturing process along with sol~bi~ity data of likely impurities 
used to justify a conclusion that an impurity is not likely to be found in the ~nished food- 
substance. As indicated in 21 CFR I ~~.3~(~)(2), the submission will need to intrude 

etailed info~ation on the conditions of use of the substance. This would include a statement 
escribi~g the tropical effect of the substance. FDA has not ordinarily needed data to 

demonstrate the technical effect for uses that meet the t &old of regulation criteria under 21 
CFR 170.39, 

ntity info~ation is used to describe the FCS that is the subject of an FCN or FA 
tify substances that may migrate nto food from use of the FCS. migrating substances 

may include not only the FCS itself, ut also degradation products and impurities in ‘the 
FCS. 

~nfo~ation identifying the FCS should be as complete as ssible with respect to its name, 
method of manufacture. These items inc 

I. Chemical Name. The Chemical Abstracts or IUPAC name is acceptable. 

2. Common or Trade Names. These should not be the only means ofidenti~cation* FDA 
does not maintain a compilation of colon or trade names. 

3. Chemical Abstracts Service (CAS) egistry ??umber. ( 1) 

4.. Co~~~osition. A full description of the composition of the FCS is used to compile a 
list of potential migrants to food. This should include chemical formulae, structures, 
and molecular or fomzula weights for single compounds or components of 
commercial mixtures. For polymers, noti~ers~~etitioners should submit the Wright 
average (M,) and number average (~~) molecular weight, the molecular weight 
dist~bution~ and the methods used for their dete~ination. If the molecular weight is 
not readily obtainable, a noti~er/petitio~er should fumis other ~rop~~ies of the 
polymer that are functions of the molecular weight, such as intrinsic; or relative 
viscosity or melt flow index. 

In addition, noti~ers/~etitioners should provide the following info~ation: 

a. A complete descriptiun of the anufacturing process, including 
procedures, and the chemical equations for all steps of the synthesis. 

b. A list of reagents, solvents, catalysts, p~ri~cation aids, etc., used in the 
manufacturing process, the amounts or concentrations used, t 
specifications, and their CAS Reg. Nos. 

c. Chemical equations for known or likely side reactions oncoming 
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manufacture of the FCS, including catalyst degradation reactions. 

d.. Concentrations of all major impurities (e‘s,, residual staling materials, 
including all reactants, solvents, and catalysts, in addition to byproducts and 
degradation products) together with supposing analytical data and calculations. 
In the ease of polymers, concentrations of residual monomers should be 
included. 

e. Spectroscopic data to characterize the FCS. In some cases an infrare 
e~t~rn is snf~~ient, but occasionally other info~ation, such as visible and 

ultraviolet absorption spectra or nuclear magnetic resonance (Nap) spectra, 
are more useful. 

5. ~hysi~al/Chemical S~~ci~~atio~ls. ~oti~ers/~etitioners should submit the 
and chemical spe~i~cations of the FCS (e.g., melting point, impu~ty 
as well as properties that can affect migration potential, such as solub 
simu~a~ts. In the case of new polymers, noti~~rs/petition~rs s ould provide glass 

transition temperatures, ranges for densities and melt flow indices, and info~ation 
on morphology (e.g., degree of ~~stallinity) and ~tereochemist~, For new 
in regulated polymers, noti~ers/petitioners should s 

adjuva~t~ 

properties of the polymer (e.g.9 ‘rJ used in migrati 
2. for further discussion). 

4. Analyses. If the FCS is intende for use as a ~~~po~~~t of an ~t~~~~~e regulated 
material (e.g., an antioxidant in a regulated polymer), noti~ers/~etitioners ~huuld 
provide analytical methods for rrnining the concentration oft 
material. Supposing analytical a should be submitted (refer to 

oti~ers/~etitioners should examine general use limitations in effective ~ot~~~at~o 
regulations for similar FCSs and should include a comprehensive set of limitations 
intended use. Certain of these limitations may be the basis for assumptions made in deriving 

osure estimates for the FCS. For an FCN, any applicable limitatiuns can be included in 
description of the notified use by -way of a draft acknowledgement letter, For an FAP, 

any applicable limitations should be included in draft language for the applicable regulation. 
In the absence of appropriate limitations, FDA may be required to use assumptions in 
estimating exposure that would result in more conse~ative values for certain classes of 
FCSS. 

1. ~oti~ers/p~titioners should provide the maximum use level oft 
of food-contact articles in which it may be used. “Use level”’ refers to the 
concentration of a substance in the food-contact article, not in the food. 
Noti~ers/~etitioners should state the range ofpossib~e uses, such as films, molded 

ttp:ilintranet.cfsan.fda.gov/ofas!intemetprep/opa-pmnc. 



articles, coatings, etc., and report the anticipated maxi 
per unit area of these articles. 

2. ~oti~ers/~etit~oners should state whether the inten d use for the food. contact 
substance is in single-use or repeat-use food-conta icles. Noti~ers/petit~oners 

ould also identify the types of food (with examples) expected to be used in contact 
with the FCS and the maximum temperature and time conditions of food conta~t~~~. 
Classi~~ations that may be helpful are given in 21 CFR 176.170(c), Table 1 (Types 
of Raw and Processed Foods) and Table 2, which 1&s va~ous conditions of use for 
singfe-use applications. These tables are not all-inclusive. 

Not~~ers/petitioners should present data to show that t 
technical effect and that the proposed use level is the quired to a~~ornp~isb 
the intended technical effect. ‘~Te~hni~al effect” refers to the effect on the foud~~ontact 
article, not on the food. An example would be the effect of an antioxidant in 
oxidative degradation of a particular pol r. In the case of a mer, 
~ot~~ers/pet~tioners should present data demonstrate the s operties of the 
polymer that make it useful for food-contact applications. This ~nfo~at~on is frequently 
available in product technical bulletins. 

In cases where the use level of an FCS is se~f~~irn~t~ng, not~~ers/p~t~tioners s 

titioners should provide info~at~~n suf~~~ent t it estimation oft 
entration of the FCS, i.e., consumer exposure, F will calculate the 

concentration of the FCS expected in the daily diet based on analyzed or estimated levels of 
food or food simu~ants. A mure complete discussion of this topic is given in 

‘The ~~n~~~tration of an FCS in the daily diet may be dete~~ned from measured levels in 
food or in food simulants, or estimated using ~nfo~at~o~ on ~o~u~at~~n or residual levels 

e FCS in. the food-contact article and the assumption of 100% migration of the FCS to 
food. Although FDA always has accepted reliable analyses of FCS in real foods, in practice, 
many analytes are d~f~~ult to meas re in food. As an a~te~ative, noti~ers/~~t~t~o~ers may 
submit migration data obtained wit food sim~lants that can r educe the nature and 
amount of migration of the FCS into food. be used in contact with 
many foods with different processing cond ives, the submitted m~gratio~ 
data should reflect the most severe temper ens to which the food-~onta~t 
article containing the FCS will be exposed. 

Before unde~a~~ng migratian studies a ~oti~er/petitioner should eonsi er carefully the 
otential uses of the FCS. If, for example, use at temperatures no h~gber than room 



temperature is anticipated, it makes little sense to conduct igratiun ~~~~~~1~~~s that 
simulate high temperature food contact. Such ex~~~me~ts would lead to elevated levels of 
the FCS in the food simulants that ight, in “cum, require a more extensive ~~~~c~~ug~~~~ 
data package ta support the exaggerated exposure est some cases where the use 
level of the FCS is low, it may be psssible to dispens gration studies altogether by 
assuming 1 MY?! migration of the FCS to food. The following example illustrates this 
a~pruach: 

Cuspidor an adjuva~t added prior to the sheet-facing ~~erati~~ in t 
0 er. If analysis or ~al~ulati~~ shows that the final adjuvant ~~~~e~tratiu~ in 
P carmot exceed 1 mg/kg and the basis weight of the swished paper is 50 
p~u~ds/3~~~ ft2, er SO mg/in2, then the maximum weight of adjuvant per unit area of 
paper is 1 x K@ g adjuvant/g paper x SO mg/in2 = ~~~~~~~~ mg/i~2~~~. If all the 
adjuvant migrates into fuod and 10 grams of food ~~~ta~ts f square inch of p 
(FDA’s default assumptions, the maximum ~~n~entrati~n in food would be 5 pgikg. It 
may be expected that this law ~~nce~trati~n in food would lead to a commensurately 
low dietary cuncentration far the FCS. Therefore, although migration studies which 
could result in further lowering of the estimate of daily intake, such studies might be 
u~~e~~ssa~. 

Levels in food should be based on the results of migration testing or other methods as 
pli~a~l~, so as to reflect as closely as possible the actual use conditions of the food- 

contact article containing the FCS. In general, migration values dete~ined using the 
assumption of 100% migration to fucsd should be avoided to reduce c~nse~atisms to the 
greatest extent possible. 

1. Design of the migration experiment 

a. ~~~~~~~U~ CELL. When use of an FCS is anticipated with one 
type of fQ~d~~~ntact article, such as a beverage bottle, articles m 
with food simulants and tested. For more general ses or when the surface area 
of the feud-contact articJe does not pruduce suf~~i~nt extractives for adequate 
charact~~izati~~, a migration cell should be used in which a sp~~irn~n ~fknuw~ 
surface area is extracted by a known volume of simulant. The tw~~sid~d 
migration cell described in an article by Snyder and Breder (Snyder and Breder, 
1985) is recommended. Although this specific cell may not be universally 
ap~licahle, FDA recommends that two of its essential features be in~~~~rated 
in modified designs. These are: 

ymer plaques of known surface area and thicl~ness (see 
for further discussion) are separated by inert spacers fs 

glass beads) SQ at simulant flows freely laque. migration 
from the plaque is considered to be two-si 

(2) The headspace is minimized, and gas-tight and ~iquid~t~g~t seals are 
maintained. ~~inimum eadspace and gas tightness are of lesser 
importance if the migrant of interest is Nan-v~latile.~ 
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Add~t~ona~ly~ and importantly, the celf should e subjected to mild agitation to 
minimize any localized soluh~~ity limitation that might result in mass-transfer 
resistance in the food simu~ant. 

For applications in which a two-sided ceH design is not suitable, such as 
laminate ~onst~ct~ons, not~~~rs/petitioners may refer to the references in 

for applications describing other cell designs. ~ot~~ers/p~titioners 
ise an alte~at~ve cell, FDA is w~~~~ng to comment on any such 

design prior to perfo~an~e of the migration ex 

b. TEST SAMPLE. Some ~mpo~ant considerations are the following: 

(1) ~Q~~~~a~~~~: ~oti~~rs/petit~oners should use the highest pro 
~un~entrati~~ of the FCS in the food-contact article in preparing s 
for migration testing. mottlers itioners should provide 
that characterizes resin sample ed in testing, ~~~lud~ng 
concentrations and identities of other Gomponents that may be present, 
the ~hern~~al composition of the resin (including ho-monum~r content 
where appropriate), molecular weight range, density, and melt flaw 
index. Xf the fo~ulation is plasticized, the most highly plasticized 
fo~u~at~on should be used for testing. 

(2) Suckle T~~~~~~s~ &I ~u~fa~~ Ama: ~ot~~ers/pet~tioners shon~d 
both the thickness of th aque and surface area of th 

. If a plaque is tested by ion and is of suf~~ie~t thic 
ensure that the initial FCS concentration at center is unattired by 
migration that occurs from both sides durin he test period, the surface 
area of both sides may be used to capsulate g~a~~~~ cubits of ~g/~~~~. 

migration may be considered to be independent from both sides of the 
sample if the sample plaque thic es5 is at least 0.05 cm (20 mil or ~.~Z~ 
in) and not more than 25 percent of the FCS has migrated by the end of 
the experiment. If these conditions are not met, the surface area of only 
one side should be used in the calculation and consideration should IX 
given to proposing a limitation on film thickness. 

(3) ~Q~y~e~ ~~Q~e~~~es. If the FCS is a polymer adjuva~t~ 
noti~ers/pet~tion~rs should perform migration testing on the 
with the lowest average molecular we i& complies w 
spe~i~~ations set in 21 CFR 177 (see 
discussion). Xf the FCS is a new pal polymer that would be 
expected to give the highest levels of extractives, IX., the polymer with 
the lowest average molecular weight, percent ~~sta~~~nity, and degree of 
cross-linking should be tested. 

c. FOOD ~~~~~~~~~. The following food simulants are recommended. 
Additional discussion on t is subject is found in ~~~~~~~j~ I. 
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for exceptions, see main text. 
‘actual ethanol concentration may be substituted (see Mann text 

re of synthetic triglyce~ides~ primarily C,,, 
C,,, and C,,. ~iglyol812 is derived from coconut oil (see main 

When food acidity is ex acted to lead to signi~cantly higher levels of 
migration than with 10% ethanol, or if the p or adj~vant is acid- 
sensitive, or if trans-esteri~cation occurs in solutions, separate 
extractions in water and 3% acetic acid in lieu of IO*? ethanol should he 
conducted. (‘I 

10% Ethanol is inte~ediate in alcohol ~o~~e~trat~on between wine and beer, 
fixation levels to wine and beer are not expected to be very different from 
10% ethanol values. Therefore, test results eveloped with f@$$ g&anal may 
generally be used to evaluate exposures and suppo~ clearances for eontact with 
alcohofic beverages with up to 15 volume % ethanol. 

unsaturated food oifs (like corn and olive oils) can at times be dif~~ult 
matrices for the analysis of a migrant because these oils are susceptible to 
oxidation, especially at high temperature. ~~g~yol 812, a ~tionated ~~~~nut 
oil having a boiling point range of 240” to 270°C and composed of saturated C, 
(SO-65%) and C,, (3~-45~~ triglycerides, is an a~~epta~~e alte~ative fatty- 

food simulant for migration testing? HB 307, a 
triglycerides, primarily C 

jxturg 0-f synthetic 
1O, C,,, and C,,, also is useful as a fatty-food 

simu~ant.~~~ 

In some cases, analysis of a mi ant in a food ~$1 will not be practical an 
simple solvent must be used. T re does not appear to be one solvent that will 
effectively simulate a food oil for a 
then- recommended fatty-food sim 

olymers. A list of various polymers and 
ts appears in Ap e~dix I, For other 

polymers, noti~ers/pet~tioners should consult with FDA - ofan 
appropriate fatty-food s~mu~ant before p~rfo~i~g migra 
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The si~u~a~t volume should ideally reflect the v~~~~e-t~- 
area ratio expected to be encountered in actual food p~c~ag~~g. A ratio af 10 
n&,/in2 is acceptable. Other ratios may be a~~~pt~b~e if ~~~ra~~~~ levels do not 
approach concentrations reflecting the pa~~t~~~ limit (i.e., the s~lub~~~ty of the 
FCS in the food s~~~~a~t). Precipitation &the FCS from s~~uti~~ or a cloudy 
solution is an i~d~~at~~~ that this limit has been reached. The v~~~~e-tQ-s~~fa~~ 
area ratio should be reported. 

6. ~~~P~~ TURE AND ~~~~ OF TEST. ~~t~~e~s/pet~ti~~ers sh~~~d e~~d~&t 
migration testing under the most severe ~~~d~t~~~s of te~perat~~e and time 
anticipated for the proposed use. If the intended me of the FCS involves 
contact with food at te~p~ratures higher than room te~perat~re, tests sb~~ld be 
conducted at the highest use temperature for the ~axi~u~ expected time 
period. fn many instances, shart time periods of elevated te~perat~re~f~~d 
contact are immediately followed by extended periods af storage at ambient 
temperatures. For such appl~cat~u~s, FDA’s reascended ~~grat~~~ p~~t~~o~s 
calI far short-tea accelerated testing designed to cumulate FCS ~~grati~~ that 
may occur during the entire food-contact peri ended protocols for 
selected situations are given in the 

d. 

For ~~~~-temperature appli~ati~~s~ a test tern ~rature of 40°C (104T) far t 0 
days is recommended, This accelerated testing pr~t~~~~ is based on studios 
showing that experimental ~~grati~~ levels were ~~~gbly ~~~iva~e~t to levels 
obtained after extended storage (6-12 ~unths) at 20°C (680F) 17! 

For refrigerated or frozen foe app~~cat~~~s, the re~u~~e~d~d test temperature 
is 20°C (6VF). 

For polymers, such as p~~y~~e~~s, that are used with food at temperatures 
above their glass transitive te~pera~res (Le., the polymer is in the ebbed 
state), the highest ~igrat~~~ values (t~~ca~~y~ not always, the ten day 
values) are generally used by FDA to cafculat e c~~ce~t~at~~~ of migrants in 
food. 

Polymers such as p~~y~tby~e~e terephthalate (PET) and pQ~ystyre~e (PS), 
owever, are used with food at temperatures below their glass t~a~s~~~u~ 

te~p~ra~~es (i.e., the polymer is in the glassy state). At a fixed te~pe~at~~e, 
the rate ~fdiff~s~~~ of migrants through a polymer in the glassy state is lower 
than if the polymer were in the rubbery state. For this reason, accelerated 
testing for 10 days at 40°C eight u~derest~~at~ ~~grat~~~ that would occur 
during the entire d-contact scenario. Therefore, migration data abtained over 
ten days at 40°C uld be ext~ap~~at~d to 30 days in order to better 
approximate ~ig~at~~~ levels expected after extended time periods at a~b~~~~ 
conditions. The ~oti~er/pet~ti~~er may carry out testing for 30 days to avoid 
uncertainties in extrapolative. If data are provided that demonstrate that a 
different extrapolation period is more app~~p~~ate fur a given ad~uva~t/p~~y~er 
~Q~bi~a~~~~, such i~f~~ation would be used for evaluating exposure. 

For restricted uses w 
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of an article are known, ~ot~~ers/pet~tioners are encouraged to carry out 
migration studies for the maximum sheff life under tern eratur~ ~onditjons 
approximating expected use. ~ot~~ers/pet~t~oners may want to consort FDA 
before undertaking such tests. 

For each migration experiment, FDA reco~~~ds that pompoms of the test 
solutions should be analyzed during at feast four time intervals, recommended 
sampling times for a ten-day test are 2,24,96, and 240 hours. FDA 
recommends analysis of a blank or control using a test cell identical to that 
used for the test article. 

e. END TE$TS (~~~~~~~~~~ ~~~~s). It is irnpo~a~~t to realize that the appropriate 
igration test conditions for a new FCS are not those described in 2 1 CFR 

175.3 QQ, 2 1. CFR 176.1’70 or other sections in 2 I CFR. These published ‘+end- 
test’” extractions are quality control test methods that are used to verify whether 
a particular product is equivalent to the material that served as a basis for the 
approval. End tests bear no relation to the migration testing re~umme~ded for 
evaluating probable exposure to a new PCS. 

2. Chara~ter~zat~o~ of Test Solutions & Data Reporting 

Noti~ers/petit~oners shauld perfo~ migration studies in tri ficate and analyze the 
test solutions for the m~gra~ts~ 

ff the FCN or FAP is for a polymer, noti~ers/petit~on~rs should dete~~~e the amount 
and nature of total nonvolatile extractiv~s (Tags). inarily, the TNEs are 
determined grav~rn~t~~a~ly. The nature of the extr es, which may include 
monomers, oligomers, adjuvants~ and catalyst residues, should be d~te~~ned by 
suitable chemical or physical tests, such as NMR, UV-visible, and atomic abso~tio~ 
spectroscopy, mass spe~trumet~, and gas or liquid c~omatography. The limit of 
~ua~titation and selectivity of the methods used should be indicated in the FCN or 
FAP. If ~uant~tation of individual migrants is not possible, not~~ers/pet~tio~ers should 
determine the distribution of the extractives between organic and inorganic fractions 
by solvent fractionation (i.e.,, the fraction of the TNE residue that is soluble in 
~hlorofo~)* This serves, as a first step, to focus on the migrants of interest 
organic components) in d~te~ining exposure estimates. In these instances, 
generally will. estimate exposure to TNEs from the use of the FCS assumin 
TNEs (or ~hlorofo~-soluble TNEs) consist solely of liow molecular weight 
oligomers that are chemieafly equivalent. Because the degree of tox~Golog~~a~ testing 
depends an the magnitude of the exposure estimate, it should be to the 
not~~er~s/petitioner’s advantage to ~ua~t~tate the components in the TNEs 
chemically equivalent (e.g.Y differentiate between law 
and polymer adjuvants). 

Test solutions from polymers that are the subject of an FCN or FAP aXso shaped be 
analyzed for constituent monomers, A~te~atively, the blows residual monomer level 
in the polymer may be used to calculate monomer dietary eonc~ntrations by using the 
density of the polymer, the maximum anticipated thickness of the food-contact 
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article, and by assuming that all of the residual monomer migrates into food and that 
ten grams of food contact one square inch of food-~~~ta~t article. 

If the FCN or FAP is for a polymer adjuvant, the test solutions are generally analyze 
only for the adjuvant. ~~~~s~o~al~y~ however, it may be appropriate to qua~titate, in 
the test solutions, impurities or decomposition products present in the adjuva~t if they 

e expected to become components of the dally diet in toxicologically 
s~gni~cant quantities. A common example would be the presence of 6arc~nQge~~~ 
impu~ties in the adjuvant* 

It also may be appropriate to ntitate, in the test solutions, de 
produced either as a result of PCS exhibiting its untended te 
food contact article or in e test solutions after migration of the FCS. An example 
would be the use of a new antioxidant for polyol~~ns~ polymer a~t~oxi~a~ts~ by their 
very nature, wuuld be expected to partially decompose during the~al processing of 
the resin or food-contact article containing the substance. Frequently, deGompositio~ 
also uccurs after migration of the FCS into food or food simula~t, where temperatures 
may reach 120°C with fatty-fold simulants. Info~at~on on d~~ompos~t~on in the 
food simulants may be obtained by conducting stability studies an the FCS in parallel 
with the migration studies. 

etitioners should report results in terms of milligrams ~~s~~sta~~e 
er square inch ~mg/~n2) of surface area. migration amounts often are 

expressed in terms of mg/dm’. The mixed unit mg/in’ is preferred, h~w~~e~, to 
facilitate conversion to ~on~e~tratio~ in food. ff ten grams of food are in contact with 
one square inch of food-contact article surface, a migration of 0.01 
rng/~n~~o~espo~ds to a concentration in food of I mg/kg. For spe~~a~iz~d food- 
contact applications where an assumed ratio of 10 g food in2 is not appropriate, 
such as in dual-ovenable trays and microwave heat-susce app~i~atiu~s~ 
noti~ers/petitio~ers shoufd use the lowest ratio from the actual fuod~~unta~t 
applications and should provide just~~cat~on for the ratict selected. 

Noti~~rs/petitioners s ould submit the following for eat ethod: 

a. ~~S~~~FT~~~ OF THE ~~~~~~. The description should include 
discussions on the pro~edure’s accuracy, prevision, selectivity, limit of 
q~ant~tat~un (LDQ), and limit of d~tect~un (LOD). @) Suf~~~en~ detail should 
be provided so that it can be followed by an experienced analytical chemist. If a 
literature reference is available, a copy should be intruded in the FCN QT FAP, 

b. ~~~~~~~~ CUR YES. Standard curves or ~a~~bra~~on curves obtained by 
analyzing a prepared medium fortified with several known amounts of analyte 
to obtain concentrations both greater than, and less than, the concentration of 
migrant in the test solutions. The prepared m~d~urn may be the pure solvent, a 
solution of known ionic streng etc. The data points from which the standard 

http://intranet.efsan.fda.gov/ofas/internetprep/opa-pmnc. 



~~A/C~~A~/~~A$; Guidance for Industry - Preparation of Food Contact ~oti~~ation~... Page 14 of 37 

curve is derived should bracket the concentration of the migrant in the test 
solution. An analyte con~entratiun of 1 mg/kg det ined from a standard 
curve obtained from ~o~~e~ltrations of 10, 15 and g/kg would be 
unacceptable, The ~u~elation coefficient and standard errors of 
and the slope should be reported with the standard curve. 

d. ~~~~~~~ CALCULA ~~~~~, ~oti~~rs/petitioners should limit example 
calculations relating the data obtained from inst~mental rn~thud~ to the 
repurted levels (preferably in milligrams migrants per square inch of sample 
surface area). The examples altow the reviewer to perform a rapid inte~al 
check on the reported method, 

e. ~~~~~~ TWN OF AN-A Y~~~~~~ ~~~~~~~. ~oti~ers/petitioners should 
properly validate all analytical methods. Validation of a methods intended use, 
the dete~ination of accuracy and precision, usually involves: I) replicate 
analyses of appropriate matrices fortified with known amounts of the anaK~e, at 
concentrations similar to those encountered in the migration studies, and 2) 
dete~ination of the percentage recovery of the fo~i~ed analyte. In eases 
where a polymer adjuvant is the subject of interest, test solutions of the 

olymer formulated without the adjuvant may serve as the matrix for 
fo~i~cation and recovery measurements* Recovery is defined as the difference 
between measured analyte levels in the fortified and unfo~i~ed matrixes. 
Percent recovery is the recovery divided by the fo~i~ed level times 100, i.e., if 
rra’r is the measured level in the unfo~i~ed solution, “‘b’” is the measured level in 
the fortified solution and “c” is the fo~i~~ation level, then percent recovery 
equals (b-a& x 100. 

If migration test solutions are fortified, they shout be fix$fied before 
analytical workup but after the prescribed test time, e.g., 240 hours. The actual 
test solutions must be fortified and not the pure food simulants. ~o~i~cation of 

ure sim~lants instead of the test simulants is probably the most logon 
deficiency in the validation section of an ana~~i~al method. 

~oti~ers/petitioners should perform forti~cation and remover ex 
using three (3) sets of triplic samples of the test sirn~~a~ts with each set 
fortified at a separate level. fo~~~~at~o~ lIeveTs sbou~d be ore-half ~~), one 
(I), and two (2) times the red co~~~~trat~o~ of the a~a~~te in the food 
simulant. In the event that the FCS is not detected, ot~~e~s/pet~t~o~ers should 
determine the LOD for the method. For ~uanti~able levels of the analyte, 
acceptable recoveries should meet the following criteria: 



In evaluating the precision of the analytical methods the variability arising from 
analyses of individual samples can be eliminated by perfo~i~g triplicate 
analyses on a homogeneous composite (a fend ofthe ~ripl~~~~~ ~~~p~~~) where 
practicable. 

ther validation procedures may be appropriate depending on the pa~i~ular 
analysis. For example, analysis of the same test solution by tw 
analytical methuds would be acceptable validation, similarly, 
standard additions is an acceptable alte~ative in certain cases, such as metal 
analysis by atomic abso tion spectroscopy. In this case, fortify the matrix at 
htvo separate concentrations (at least) in addition to the unfo~i~ed 
concentration, and verify the linearity of the sta~~d~~d addition curve by 
calculation of the least squares correlation ~uef~cient (r should be >0.995). 

~oti~ers/petitioners should submit representative spectra or ~hrumat~~rams 
from validation analyses of fortified and blank samples. Spectra or 
chrumato~rams of the ‘“blank”’ will facilitate the veri~cation of the absence of 
interferences. An illustrative example appears in 

* titration Database 

migration data for specific migrant/pol~~r/food simulant systems at given 
temperatures that exhibit a predictable migration-time behavior, e.g., Fickian 
diffusion, may be used to predict migration at other temperatures. Thus, the need for 
migration studies for new applications, which in certain cases such as 

erature applications may be dif~cult to perform, may be reduced. 

For example, mi~ation data obtained over 10 days (240 h) at 40’C that exhibits 
Fickian z 
(e.g., 60 

in combination with migration data Qbta~ned at other temperatures 
CPC), may be extrapolated by means of an ~henius plot to predict 

rn~~rati~n under retort condition 
in polymer mo~hology, such as 

12 1 “C/2 h and 40”6/238 h), if no apparent change 
ass transition or polymer melting, is expected 

between 30°C and f 30°C. Apparent diffusion ~~ef~~ie~ts~ D, at 12 I ‘C for each 
mi~rant/pQ~ymer/f~~d simulant s=an be obtained from a plot uf fn D vs I/T(K). Thus, 
migration for 2 hours at 12 1 “C can be estimated and added to migration after 23 8 
hours at 40°C to obtain total rni~rat~~n expected for retort and ambient storage 
conditions. The density and thickness of the polymer sample and initial ~~n~~ntrati~~ 
of the migrant in the palymer are also necessary for the caIculatio;ns. 
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diffusion co~f~cients and relevant pulymer/additive properties. F 
compile migration data from various souroes for use in estimating migration levels for 
FCSs. Reliable migration data, e.g., data that follow Fickian diffusions submitted in 

rt of an FCN would be added to the database. In addition, only migration levels 
ave been measured at three or more time intervals for a given temperature will 

e considered for inclusion in the migration database, ~oti~ers/petitioners may 
submit suitable data for inclusion into the database in the form of a letter, as part of a 
noti~~atio~ or petition, or in a Food Additive Master File. The FDA migration 
database is available edom of Info~atio~ Act (FOIA) (Also see the 
CFSAN website at h ~Tda,gov/--dn~s/ibia.html). 

As discussed above, migration levels irr food are t ically estimated based on the 
results of migration testing under the anticipated conditions of use or, in certain cases, 
under the assumption of 1Q~~~ migration of the FCS to food. These two approaches 
are adequate in most instances. 

A third alternative involves migratiu~ modeling. One simple approac 
migration f& spee$?~ migrant/polymer/food simufant systems, based on 
experimental data, was discussed above in Section II.D.4. If this app 
the source of any material constants used in migration mudeling should be 
appropriately referenced, wbether the source is the FDA migration database or the 
open literature. 

I&cently, semi-empirical metho e been developed to determ’ 
with limited or, in certain eases, gration data (see, e.g., (Lim 
1996) and (Baner, et al., 1996)). These diffusion models rely on estimation of 
diffusion Goefficients based on the nature of the migrant and the physical prope~ies 

olymer. They may be useftlf substitutes for, or additions to, experimental data 
under limited circumstances. Several caveats should be considered in the applicatiun 
of such diffusion models, First, distribution of the migrant in the poller is 
Go~sider~d isotropic. Non-isotropic distribution, whether intentional or uni~tentio~al~ 
would be expected to result in eon-Fi~kian migration. Two, other aspects of 
migration, such as pa~itioning, mass transfer, polymer mo~hology~ shape/polarity of 
the migrant, and plasti~ation of the polymer are not considered in these models. These 
factors should be considered carefultly when deriving migration 1eveIs to food using 
modeling techrnques. 

migration data developed using the procedures outlived in 
provide estimates of the highest level of mi~atio~ to food 

are intended to 

cipated use of the FCS, FDA estimates probable exposure 
migration data with info~ation on uses of food-contact articles that may contain the FCS 
(i.e., on the fraction of a person’s diet likely to contact food-contact articles containing the 
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FCS), 

From a given concentration of the FCS in the daily diet, the estimated daily intake (EDI) is 
calculated as the product of that concentration and the total food intake, assumed to be 3 

ilograms per person per day (kg/p/d, solids and liquids), A ~on~e~tratio~ in the daily diet 
pm corresponds to an EIX of 1 mg FCS/kg food x 3 kg food/~~d, or 3 mg FCS/p/d. 

0th the concentration in the daily diet and the EDI from the subject FCN or FAP and the 
cumulative EDI (CEDI) 1 regulated uses and effective FCNs are ed by FDA in the 
safety evaluation of an F e CEDI of the FCS is used to dete~ine e types of ~ox~~~ty 
studies necessary to establish safety under the prupose ~~~dition~ of use. Toxicological 
data recommendations for several tiers of CEDIs resul ng from alf proposed a& pewnit%& 
uses of the FCS, including regulated uses that were the subject of previous FC and 

use in the subject FCN, are descr in the document entitled “~~~e~~arati~~ of’ P 
cant cef$: ‘~Qxj~QlQgy ~~~~~~~e~datiQ~~~*~’ 

The approach outlined below is designed to deal with the majority of FCSs intended for 
single-use. For estimating dietary expusures to components of repeat-USA items and articles 

food processing ~qui~rne~t, exposure estimates also will consider the 
ontacted during the service life of the food-~ontaet article (see 

1 I Calculation of ~x~usure 

a. ~~~~~~~~~~~ 3% GTQR. The term ‘~Co~sumption Factor” (CF) 
the fraction of the daily diet expected to contact specific packaging materials. 
The CF represents the ratio of the weight of all food contacting a specific 
packaging material to the weight of all food packaged. CF values for both 
packaging categories (eg., metal, glass, po er) and specific food- 
contact polymers are summarized in ‘l’a~~l~ IV, These values 
were derived using info~atio~ on the types of food ~o~surned, the types of 
food contacting each packaging surface, the number of food 
each food packaging category, the distribution of container s 
of the weight of food packaged to the weight of the package, These values, 
however, may be mo ration is received. Several ofthe 
values contained in 1 of Appendix IV have been undated 
recently. 

When FDA computes exposure to an FCS, it assumes that the FCS will capture 
the entire market for which it is intended for use. 
uncertainties about likely market penetration as 
surveyed. Thus, if a company proposes the use of an antioxidant in ~ulystyre~e, 
it is assumed that the antioxidant will be used in all polystyrene manufactured 
for food contact. In certain cases where uvant is intended for use in only a 
part of a packaging or resin category, a CF representing the coverage that 
is sought may be used. For example, if a stabilizer is intended fur use only in 
rigid and semirigid ~oly(vi~yl chloride) (PVC), a CF of 0.05 rather than 0.1 
could be used in estimating exposure since only about 50% of all food-contact 
PVC could contain the stabilizer. Another example is the 
polystyrene into impact and non-impact categories (see T 
To reduce conservatisms, noti~ers/~etitiu~ers are encouraged to submit as 
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detailed ~ufo~at~on as possible on the a~t~c~~ated resin or ~a~kag~~g gasket 
that may be captured by articles manufactured from the FCS. 

When new products are introduced, they will ~n~t~a~~y be treated as rep~a~~~e~~ 
items for existing techmhgy. As Rated, FDA generally makes estimates based 
on the assumption that the new product will capture the entire market. For 
example, the retortable pouch initially was treate as a replacement far coated 
metal cam and was assigned a CF of 0.17, As additional ~nfo~atio~ on actual 
use of the retortabfe pouch became available, the CF was lowered to 0.05. In 
certain cases, the submission of resin or packaging market data may lead to the 
use of a lower CF. 

b. FOOD-TYPE ~~~~~~~~~~~ F;1 CTQR. Befb-e migration levels can be 
~o~bi~~d with CF values to derive estimates of r&x$.& ~~~s~~pti~~, the 
nature of the food that will likely contact the food-contact article ~o~ta~~j~g the 
FCS must be known. Migration into a fatty-feud si~u~a~t, for example, will be 
of little use in estimating probable exposure if the FCS is used ex~~~s~v~~y in or 
for articles in contact with aqueous food. To account for the variable nature of 
food ~o~ta~t~~g each food-contact article, FDA has ca~~u~at~d ~‘food-tab 
distributive factors”’ (fT) for each packaging material to reflect the fraction of 
all food contacting each material that is aqueous, acidic, a~~o~ol~~ and fatly. 
Appropriate fT values far both packaging categories and polymer types appear 

e. C~~C~~T~ TXON IN DAILY ~~~TA~~ EDI A uses the fo~~ow~~g 
approach for caIculatin on~ent~at~on of the FCS in daily diet. The 
~o~ce~t~at~o~ of the FCS in food contwting the food-contact article, KM>, is 
derived by multiplying the appropriate fT values by the ~~g~at~o~ values, M,, 
for sinmlants ~ep~esent~~g the four food types. This, in effect, scales the 
~~g~ati~~ value from each simulant according to the actual fraction of food of 
each type that wilf contact the food-contact article. 

where N fatty refers to ~~g~atio~ into a food oil. or other appropriate fatty~food 
s~~ula~t. 

The concentration of the FCS in the diet is o tained by ~u~t~~~y~~g <Mb by 
CF. The EDT is then dete d by ~u~tip~yi~g dietary ~onc~~trat~o~ by the 
total weight of food cons by an individual day. FDA assures that an 
individual cunsumes 3kg of fuod [solid and piqued) per day (seeA 
for sample calculations): 

food/~e~so~day x ~YvP x CF 

L CU~U~AT~~~ EXPOS E (KXD~. If the FCS already is regulated for 
other uses in 2 I CFR 170499, has been exempted from the need for a 
regulation under the threshold of~egu~atio~ (21 CFR 170,359, QF has been the 
subject of previous affective FCNs, the ~ot~~er~p~t~t~o~er should estimate the 
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cumulative exposure to the FCS from the pruposed and pe itted uses (see t 
ix PL). information on the regulatory status of an FCS may 
e&ion of 2 1 CFR 13% 199, searching the CFR on the 

Wide Website at 
~~~~~~ or contacting FDA directly. 

Threshuld of regulation ~xem~tiuns for an 
FCS may be obtained through the FDA website or by ~unta~ting FDA directly. 
An estimate of cumulative exposure for the ~eg~lated~ noticed and exempted 

fan FCS can be obtained by contacting FDA. FDA also maintains a 
ase of CERfs for FCSs on the Agency’s internet site 
lwww.c~sar-t.ii-fa.gov). 

2. Exposure ~e~nerne~~t 

exposure estimates, in general, will be made using the afore~e~t~~~e~ pru~ed~res. 
More refined exposure estimates may be possible, however, with additional 
info~atiun provided in an FCN or FAR For instance, subdividing packaging or resin 
categories could reduce the calculated exposure by lowering the CF for the category. 
The division of PVC into rigid and plasticized categories and PS into impart and non- 
impact categories, cited above, are two examples. Anot er example is the divisiun of 
polyruer coatings for paper into sub~ateguries, such as 
styrene-butadi~ne coatings, ete Ifan FCS is to be us 
coatings for paper, use of the CF for polymer-moated 

) would be a gross exaggeration. As noted above, FDA entourages the submission 
of info~ati~n that may be used to subdivide tbe market(s) anticipated for articles 
manufactured from the FCS. 

Tn those cases where the nature of the coverage requested may necessitate more 
detailed info~ation or where a nuti~er/petitio~e~ believes that exposure will be 
uverstated by simply selecting CF and fT values presented in Ap 
the fallowing type may be submitted to facilitate calculations of CF and fr values for 
materials fikely to contain the FCS: 

a.. ~sti~~ates of the total amount of food in contact with the pa~kagin 
d~t~~in~d using either: 

(I) package unit data ~number of units and their size distribution), or 

(2) total weight of packaging material ~rod~~~d for food contacts 
container size dist~bution, and ratios of weight of food packaged to 
weight of package. 

b. Characterization of the foods that might contact t -contact article, along 
with s~~ppurtil~g documentation, and the likely fT values. 

c. ~~forrnatio~~ that would demonstrate that only a fraction of a a~kagi~g or resin 
category would be affected by the coverage sought. 

d, T~6h~~~~g~ca~ limitations that caufd affect the ty e of feud ~~~ta~ted QI- the 

http:l/intranet,cfsan,fda.govlofaslintenletprep/opa-p 3/6/2QQ2 
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fraction of the diet that might be contacted. 

e must extreme example of a fatty -Food. If contact with fatty foods is a~ti~i 
~~d~~cting migration studies using a food oil as the food sim~lant. In add&i 

such as corn. and olive 03 for which extensive migration data already exist, the use of HB307 (a mixture 
of synthetic triglycerides, primarily C 1 OtC, 2, and C,,) as a fatty~fQ~d s~mu~ant has been re~~rnm~nded~ 

A laburat~ries have shown that ~ig~y~~ 8 12, a fractionated locknut uil[ having a b~~~~~g 
range of 24~-2~~~C and composed of saturated C, (D-65%) and C,, ~~~-4~~~~ triglyce~ides~ is also an 

a~te~ative. Since use of these oils for FCS migration may not always be 
ased solvents that simulate the actiun of these liquid fats is sometimes 
ly that one solvent will be found that simulates the action of a food 61 for all feud-contact 

~u~~rners~ the f~~~~wing hst presents polymers for which adequate data exist to support the use of 
aqueous-based solvents as fatty-food simulants. The r~~~mmendati~n of these solvents is based upon 
studies done at FDA, at the Nationaf institute of Standards and Technuliugy ~f~~er~y The rational 
bureau of Sta~dards)~ and by Arthur D. Little, Inc. under contract to FDA (a list af general ref~r~~~es 
pertaining to these studies is shown in A ndix V). IFor polymers other than those listed below, 
~uti~ers/~~t~ti~n~rs shsuld cunsult FDA re unde~aking any migration experiments. 

Absolute or 95% ethanol has been found to be an effective fatty-fold sim~lant for po~yole~ns; however, 
it ears to exaggerate rn~g~at~~n for other feud-contact 

revious test p~ot~~~~s (prior to 19883 recommended t 
for the aggressjve nature of heptane relative t divisi51~ ofmigratj~n values by a 

factor of five was ~~rnlitted. Studies have shown, however, that the exaggerative effect of he~tane 
relative to a food oil varies Over orders af magnitude dep~ndjng an the p~~yrner extracted. ~~~~, ~e~~~~~ 
is EC? ~Q~~e~ ~e~Q~~e~~~e~ 
rn~grat~~n is anticipated, su 

a f~~~~~fQ~~ s~~~~~~~. However, we recognize that in cases where very low 
as for ~n~rgan~G adjuvants or certain highly cress-linked ~~~yrn~rs, he~tan~ 

can be useful due to the ease of ana~~~Ga~ workup. ecause of the known valance in the exaggerative 
effect df he~tane relative to food oil, if heptane is used, migration values will generally noit be divided 
by any factor unIess there is adequate justi~~ati~n. 

httr,://intranet.cfsan.fda.gov/ofas/intemetprep/opa-pmnc.html 



As cited in A 
or, a~te~~t~v~ 

x X,, ~~grat~Q~ to fatty foods Is evaluated using a fatty food, a pure li 
ems ethanol solutians when analytical ~~~~tati~~s preclude sensitive 

analyses. As noted in ~~~~~~~~ I I .c., ~ig~at~~~ to aqueous, acidic, and l~w-~~cQh~~i~ foods is 
gg~~ra~~y evaluated using 10% anol and ~~ig~at~~~ ta ~igh-a~~~~~~ foods is generally evaluated 

days for polymers used befow their gfass t~a~s~t~~~s temperature should be ext~apQ~at~d ta 30 days 
tcr better approximate ~~grati~~ levels expected after extended storage at ambient conditions, 

@Requires a pressure cell or autoclave, see Ap 
p~e~a~t~~~s should be exercised when using 
above 1 at~usph~~e. 

ix V, Appr~p~ate safety 
ge~~~at~~g pressures 

epends un foad-contact layer, see A 

After two haurs at elevated t~~perat~r~s, the tests should be ~o~t~~ued at 40°C (I 0429 Rx 
hours ta a total of 240 hours (10 days). The test soliutions sb~uld be analyzed at the end 

of the initial two hour period, and after 24,96 and 240 hours. 



23. 

c. ~ot~~~e~ or ~~ste~ri~e~ above 66°C (~~~Q~). be added to the test 
ples at 100°C (2 12*F), held for 30 fixates, and then al 
test cells should be maintained at 4W’C (204*F) for t 

ta cool tu 4O*C (104°F). 
ays with sa~~~~s taken f?x 

analysts after the intervals indicated for the previous p~~t~~~~s, If the ~axi~~~ hot fills 
temperature will be lower than ~00°C (2 12OF), test solversts be added at this lower 
te~pe~at~~e. A~te~ative~y, ~oti~ers/pet~ti~~e~s shoufd perfo ~~~g~ati~~ studies far 2 
hours at 66°C (150°F) foIlowed by 238 hours at 4WC (104OF). For the alte~ati~e ~etb~d, 
the longer time at the lower t~~pe~at~~e (2 hours at 66°C vs 30 ~~~~tes at I OO*C) 
~~~pe~sat~s for the shorter time at f 00*C, 

time of use: 

__ __------ ..- __.- 
100°C (212V) fix 
two hours 

~~~~~qu~r~s a pressure cell or autoclave, see Ap~~~~ 
~~~epe~ds on food-contact layer, see 
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~~v~~~e~~ss, when seeking coverage for use with all p~ly~l~~~s~ it is usualIy a~va~tag~~~s to 
erfo ~jgratj~~ testing on HDP , PP atld Iixlear LDPE (LLDPE), 60 lying with 21 CFR 

177.1520, as well as LOPE. By doing this, actual ~~grati~~ values for these p~~y~l~~~s~ which 
wilf ~ike~y be lower thaB those obtained from LDPE, may be used to calculate the EDI. 

The spe~j~~ polymer test sample used in the ~~grat~~~ testing should be me that has a 
hufogy typ~~a~~y used in feud packaging catioris. The test material must ~~~p~y with 
~~atj~~s set out in 21 CFR 177.1520. fn ion to noting which sp~~i~eat~~~s listed ira. 21 
3 77.1520 ap chara~ter~z~~g the polymer resin, such as ~~~~~u~ar weight 

d~str~but~~~, melt index, and degree ~f~~ysta~l~~~ty should be provided. 

The catalyst t~~h~~~~gy for the ~a~ufaGt~re ~fp~~y~~e~~s is ~~~t~~ual~y he 
choice of a pa~i~u~ar catalyst t~c~~~~~gy fur the synthesis ~fp~~y~l~~~s DPE, 
and PP d~t~~i~~s their unique physical properties, such as ~~~e~u~ar weight and melt flow 
index., These factors should be taken into account wheM selecting the app~~p~~at~ test polymer for 
the adjuva~t. In additive, ars increase in the c~~~~~~e~ content af a ~~p~ly~~~ generally results 
in a Zawer melt range, lower density, and lower ~~sta~~i~~ty in ~~~par~si~~ to the ~~~~p~~y~~rs. 
wherefore, fur the adest possible coverage sf an adjuvant, ~ig~at~~~ testing shaped be 
~~~du~ted on LL ) MDPE or PP copolymers (not h~~~~~~y~~~s) ~~~~~urati~g the highest 
6~nl~n~nler level. 

3. Adjuva~~ts for Pcrlymers father than P~~yQ~e~~s) 
Adjuva~ts for More than One Polymer 

If use sf an FCS is sought without l~~itat~~~ to specific pafymers, ~~t~~~~s/~~tit~~~~rs shaped test 
with an ~~l~ri~~t~d LOPE sampTe c~~p~y~~g with 21 CFR ~~~.~52~(a)(2). The test protocol 
depends on the anticipated canditions of use (refer to Set ix). If the cast 
r~g~r~~s ap~~~~at~~~s ~~~~sp~~d to Condition of Use A ( t~~perat~r~ should 

e at which the polymer remains (ca. 100°C for LDPIE). The CF 
1, CF = 0.8) should be used with the migration data ta 
in the daily diet. In generaf, a lower ca~~u~at~d 

c~~~~~~rat~~~ in the daily diet will result if a ser&s of r~pr~s~ntat~v~ p~~y~~~s are sep 
tested and i~d~vjd~a~ ~~~su~pt~~~ factors are applied (refer to the ~~a~p~es in A 

should carzsult with FDA to det~~~n~ which representative paIymers should 



4, Aviates Intended for Re 

The article slmul e tested with 10% and XY?? ethanol and a food oil (e.g., corn oil) or other 
fatty-feud sibilant (e.g., WI3307 or Miglyal812) fur 240 harms at the highest intended 
t~~~~~at~~~ of use. The test s~l~ti~~s should be analyzed for migration of t-he FCS after 8,72, an 
240 hours. ~uti~~rs/petiti~n~rs should provide estimates af the weight of food contacting a 

repeat-use article in a given time period as well an estimate of the average 
article. Together with the ~igratiu~ data, this w allow ~al~ulatiun of 

all the food processed over the service life of the article, 

e case of an adj~va~t in a repeat-use article, FDA strongly ~e~~~~e~ds aE initial ~al~~lati~~~ 
of a “worst case” level in food by assuring 100% ~ig~ati~~ uftbe adj~va~t over the service life 
of the article and dividing that value by the quantity of fuod processed. Ifthis calculated 
~~~~e~t~ati~~ is sufficiently low, migration studies will be ~~~~~ssa~. 

5. ~uati~gs for Cans 

The migration testing protocol is usually that outlined in ~~~t~~~~ 1. 
te e~at~~~g, heat sterilized or retorted products. If broad coverage 
c~at~~gs~ ~uti~~~s/petitiu~ers should ~~~s~lt with FDA ta determine which ~~at~~gs should be 
tested. For use ~~~diti~~s less severe than returt sterili~atiu~ at 1211”6, follow the ~ig~atiu~ test 

rotocals ~~tli~~d in ~~~t~~~~s I . ix which most closely approximate the mcrst 
severe expected use canditions. 

6. ~~e~at~d & Clay-Coated Papers with Latex birders 

These papers are intruded for cantact with fuod at temperatures less than 40°C for short periods af 
time. The r~~~~~~~ded protocol is the fullowing: 

10% Ethanol 40°C (104°F) for 24 

~~grati~~ studies c~~d~ct~d on u~~~at~d or clay-coated papers ty jca]ly result in a high level of 
extra~t~ves due to the large ~~~be~ of ~~w-~~~e~~lar weight, soluble ~~~p~~~~ts in both paper 
and paper ~~ati~~gs. Therefore, when total ~~~v~lati~e or ~~l~rof~~-s~lubl~ total ~~~v~lat~le 
extractives are detrained far a paper coating, do not subtract the ~~~~sp~~di~g gxtractives from 
~~~~ated paper as a blank correction. Rather than using paper as a sipped for the coating, it is 
often useftll to apply the coating ta a suitable inert substrate, such as glass or metal, for use in 
~~ig~at~~~ testing. For a new adjuvant in paper coatings, the test sol~~tions should be analyzed for 
the ~~~g~lat~d adj~va~t. Fur a new polymer used in paper coatings, the test s~l~ti~~s sbuuld be 
analyzed far ~~~stit~e~t oligomers and ~~~u~~~s. 

7. specialty Treated Papers 

http:liintranet.cfsan.fda.gov/ofas/intemetprep/opa-pmnc.htmf ?/6/2QQ2 



revious chemistry guida~G~ du~u~~~ts for irrdirect additives~ ~igrat~~~ tests were not 
r~e~~~e~ded for adhesives intended for use at mum t~~pe~atu~~ or below and in a~cQ~da~~~ 
with 22 CFR 175.105. (High t~~p~~atu~~ appl~cat~~~s are discussed in ~~~t~~~ 0.). This 

~~~dat~~~ was based on e~~s~d~~a~~~~ of 2 I CFR 175.1 OS (am which specifies that the 
ve is either separated from food by a functional barrier, or the quarttity if adhesive that 

contacts aqueous and fatty food is limited to the trace acquit at sea 

If a ~~t~~~~/pet~tiu~~~ propases to use an adhesive or ad ent in a~~~~da~e~ with the 
l~itati~ns of 2 1 CFR 175,105, migration levels for the era@ will be assuaged to 
e MO greater than 50 ppb. Applying a CF af 0.14 for adhesives gives a dietary ~~~c~ntrat~~~ of 7 

assumptions af 21 CFR 175.105 cannot be supported, data or ~a~~u~ati~~s shmfd be 
to model the intended use of any adhesive component. If a ~uti~~r~p~tit~~~~~ wishes to 

~ig~ati~~ testing, ~u~ti~a~i~at~ sappers should be fab~~at~d with the ~ax~~~u~ 
ed amount of the adhesive ~~~punent and with the ~~~~~~~ thickness of the food- 

contact layer. The ~~grati~~ protocol ~~~~s~~~ds to G~nd~t~u~ of use E. Alt 
levels in food can be estimated based on ~igrat~u~ mcrdcling (see ~~~t~~~~ 1X 

~~~p~~~~ts ~f~~lt~lay~~ structures used above room te~p~~atu~~ are the subject af two 
r~gu~at~Q~s* Qne covers laminates used in the te~~~~atur~ range 126°F (4~*~~-Z~~~F (12 1 “C) (2 X 
CFR 177.1395) and the other covers climate structures used at te~~~~atu~es of2SPF (121 “C) 
and ahove (2 1 CFR f 77.1390). Layers not separated from fm by barriers p~ev~~~~~~ ~~~~ati~~ 
du~~g expected use must be listed in these r~gulat~~~s, or be the subject of an effective FCN, 
unless they are a~thu~~zed elsewhere for the intended use conditions as ecified in 21 CFR 
177. ~3~~(b)(2) md 21 CFR 177, ~3~~(~)(~~. Test protocols presented i 
a~p~~~~~at~ for evaluating the level of ~~grati~~ from 
str~ct~~~s. End uses t at differ G~~s~de~a~~~ from those c~~s~d~~ed in this guidance, however, 

ould be the subject of special protom1 devefopmcnt in c~nsu~tatiQ~ with FDA. 

Advances in packagin technology have led to the dev~~~~~e~t of food packaging materials that 
Gan withstand t~~pe~atu~es substantially exceeding 12 I “C (250°F) for short periods of time fm 
the purposes of heating and caoking of ready-prepared food. FDA ~e~~~~~~ds use of the 
f~~l~wi~g protocols for migration testing of dua~-~v~~ab~~ cuntainers, ~~~r~wavab~~ containers 
and ~~~r~~ave heat susceptor materials, 
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igh temperature uven use (cunventiuna~ and micruwave), m~gratiu~ testing should be 
rrned at the maximum &ended ~unve~t~~nal oven cooking temperature fur the longest 

tended cuuking time, using a fuud oil, or a fatty~fuud s~rnn~ant such as ~ig~~~~ 8 12. 

The temperature n~t~mately experienced by a feud-~u~ta~t maternal when ~uuki~g fuads in a 
m~~ru~ave uven is dependent on many factors. Some of these are food ~~~p~sit~~~~ heating 
time, mass and shape of the fuud, an e ofthe container. For example, fa0g-j with mass 
in excess czf 5 g/in2 Guntainer surface area and having a thick shape will require lunger 
cuuking times tu achieve the desired degree of interiur cooking than ifit had a lower mass- 
la-surface area ratio- and were thinner. Because the ultimate temperature ufthe container 
will depend on many facturs and, therefure, is nut pred~Gted readily, it is r~~ummended that 
~ut~~ers/pet~t~u~ers consult with FDA on any planned testing prutocol prior to ~~~tiat~~g 
migration testing. 

The high temperatures attained by packaging using s~s~eptur t~c~ulugy may result in (a) 
e fu~atiu~ of s~g~~~~ant numbers of volatile chemicals frum the susceptur ~urnpu~e~ts 

and (b) loss of barrier properties of food-contact materials leading to rapid transfer of 
~~nvu~ati~e adjuvants to foods. Studies by FDA, with hut vegetable uil in contact with a 

tur, have shuwn that the susceptor materials liberate volatile chemicals that may be 
retained in the oil at pans-per-b~l~iun (ppb) levels. FDA re~umme~ds the use af the prot~ol 
untwined in an article by MuNeal and ~u~li~~~d (McLean and ~u~l~~eld~ 1993) for the 
~denti~~atiu~ and q~anti~~at~un uf v~~~~~~e~ from susceptsrs. 

To isulate and identify the total available ~Q~v~~~~~~~ extractives, nuti~ers/petit~Qners shaped 
perfurm Suxhlet extractions on finely shredded pushups uf laminated susceptur materials 
using polar and nunpolar sufvents as untwined in Appendix X1 uf ASTM methud F1349-9 1. 

&ration prutucufs for ~~-~~~~~~~~g ~~~v~~~~~~es also are uutlined in ASTM method 
Fl34~~~~ and in an article by 3egley and ~u~~i~eId (Begley and ~u~~i~eld, 1991). The 
ASTM method relies on the dete~i~ation of a tome-temperature profile based on cooking a 
food product according tu Xabel dire~t~uns, fur the maximum cuaking time. The tempera~re 
reached by a microwave heat susceptur, however, is dependent on the amunnt and 
characteristics ufthe fuud product. Testing methods shu~~d mvulve a standard set uf 
~u~dit~u~s that represent the maximum anticipated ‘use cund~tiuns. Therefare, FDA 
re~u~e~ds that migrat~u~ studies be conducted in a mater s~rn~lar to that uut~~~ed in the 
articfe by Begley and HulXifield. The r~Gu~ended standard test ~und~tiuns are as fulluws: 

I) 
2) 

use laminated susceptur stuck representative uf the prupus~d app~~~at~un(s); 
use a microwave uven with an arrtput wattage on the order of 700 watts; 

3) use a rnax~m~m micruwave time of5 minutes; 
4) use an uil mass~tu~s~scept~r surface area un the order of 5 g/in’; and 
5) use a water load un the order of 5 g/in? 

usure estimates may be based, in the absence of validated rn~grat~u~ studies, on the 
ass~rnpt~u~ of 100% migration of the total nu~vu~atile ~xtractives tu food, as dete~i~ed by 

http://intranet.cfsan.fda.guv/ufas/intemetprep/upa-pmnc.html 3/~/2~~2 
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backdated migration pmtocols fur the direct d~te~~nat~o~ of a~~phat~c migrants are not 
available at this time, However, the amount of ahphatic vagrants may 
subtracting the W-absorbing ~o~vo~at~~es and inert materials from the total ~o~vo~atiles 
obtained by Soxhfet extraction (see Appendix X f in ASTM method F1349-9 If. Exposure 
estimates for aliphatic migrants should be based on the assumption of 100% ~~grat~o~ to 
food. 

12. Co~o~a~its far Plastics 

e colorants, pi~~nts in pa~i~u~ar, may be quite insoluble in the food si~ulants 10%- and 
9~~~-etha~o~. Xn such cases, so~ub~~ity i~fo~atio~ may provide a basis for an a~te~ative to 
~ig~at~o~ testing for evaluating worst-case exposure since ~ig~at~o~ levels wound not be expected 
to exceed the limits of so~ub~~~~ of the colorant at the proposed use te~pera~r~~ Xft 
to be used in all plastic gaekaging, for which a CF = 0.05 would be used, a so~ubil~ty below ca. 
1.00 pg/Ecg at 40°C would lead to a dietary ~o~~~~tration no greater than 5 ppb under ~o~dit~o~s as 
severe as condition of use E. A solub~l~ty less than 10 pg/kg would lead to an expusure below the 
threshold level of 0.5 ppb dietary concentration (see 21 CFR 170.39). 

13 1 Dry Foods with Surface Containing No Free Fat or Oil 
176,17Q(e), Table 1 5 Food Type alar) 

Althuugh studies have shown ~ig~at~o~ of certain adjuvants into dry foods (e.g., low ~o~eG~la~ 
t adjuva~ts in eontact wit porous or powdered foods), at the present time no ~~g~at~on 

testing is reco ended. 

Additives used in the ~a~ufa~~L~~e of Paper and Paperboard 

Paper additives used in the wet-end o~pape~aki~g include those designed to reprove the 
aking process, such as professing aids, and those designed to modify the pru~e~ties of the 

r, such as fu~~t~ona~ aids, ~u~ct~o~a~ aids, mostly organic resins or ~~o~ga~i~ fUers, are 
ed to bond to the paper fibers and, thus, are substantive to paper. For those FCSs that are 

antive to paper, migration studies should be conducted and the test solutions analyzed for 
constituents of the substanee. For example, in the case of a pafymeric retention aid, the test 

should be analyzed for constituent o~igo~ers and ~~~o~er~. On the other hand, 
g aids are intended to remain with the prucess water slurry and, thus, are generally not 
e to paper. Exposure estimates for bob-substantive additives may be based on migration 

studies, or a~te~at~vely, on scenarios involving pa~itio~i~g of the additive between paper fi 
and slurry water. The following example illustrates this approach: 

Consider m adjwant added prior to the s eration in the manufacture of 
er. The ~~te~d~d use level is reported 10 mg/kg in the slurry, Since the additive is 
ubsta~t~v~ to paper, the mass of water (~o~tai~~~g the additive) in contact with the pulp 
e point in the pape~aki~g process where the slurry enters the drier dete~~~es the 

level of the adjuva~t retained in paper. Prior to errtering the driers, the slurry is 
~e~ha~i~al~y ~o~~~~trated to contain approximately 33% pulp and 67% water. This 
~o~esponds to an adjuvant level of 20 mglkg relative to the p. Assuring that brushed 

er contains 92% pulp, a paper basis weight of 50 m 0% migration of th;e 
ad~uvant to fuod, and that IO g of food contacts 1 in2 p this results in an adjuvant 
concentration in food of 0.09 mg/kg, or 90 pg/kg* Applying a CF of 0.1 for uncoated and 
day-coated paper gives a dietary concentration of 9 ppb, 

http:/lintranr=t.cfsan.fda.govlofas/intemetprep/opa-pmnc.html 3/~/2~~2 
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IS. materials for use during the ~~adiatio~ of P 

For materials that will be subjected to incidental ionizing ra iation through i~adiatio~ of pre- 
packages food, consult with QFAS for special migration study protocols. 

Polyethylene film containing a new antioxidant was subjected to migration testing with 10% ethanol. 
The test solutions were analyzed for antioxidant migration. Tests were carried out in s arate cells earth 
containing 1.00 in2 of film. Four sets of test solutions (in triplicate) were analyzed at 2,24,96 and 240 
hours for a total of 12 test solutions. After each time interval, each solution from ore set was evapu~ated 
to dryness, the residue dissolved in an appropriate organic solvent, and a known ali~uot injected into a 
gas ~hro~atograph. 

Validation experiments are carried out with the set of test simulants exhibiting the highest level of 
igration. To validate the analytical method, an additional three sets (in t~pli~ate) using 

10% ethanol t;an be run for 240 hours. Each set of these test solutions then can be fo~i~ed with the 
antioxidant at levels ~o~espo~di~g to one-half (l/2), one (1) and two (2) times, respectively, the average 
fixation value dete~in~d for the regular (unfo~i~ed) 240 hour test solutions. 

Inste e ~uti~er/p~titio~er decided to carry out one large test using enough film and solvent for 
twelve analyses (three at each of the four time intervals). After 240 hours, the test solution was divided 
into twelve (12) equal solutions (i,e., four sets of triplioate samples). One set (three solutions) was found 

ioxidant at an average level of~.~~~~~ mg/in? This value co~espo~ds to 0.080 mg/kg in 
food if it is assumed that IQ grams uf food contacts 1 in’ of film. Of the remaining nine solutions (tame 
sets), three solutions weFe fortified at ~o~ce~t~atio~s corresponding to ~.~~~4~ mg/in2, three were 
fo~i~~d at ~.~~~~~ mglin’, and three were fortified at 0.00160 mg’in’. Each solution was worked up 
artd analyzed as described above. To illustrate the recovery calculations~ the results for the set oft 
solutions fo~i~ed at one-half times the average migration (~.~~U4~ ~g/i~~) are summarized in the 
fullowi~g table: 
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The average percent recovery is 74.294, and the relative standard deviation is 15.25% T 
the limits specified (see ..3 .c.) for a co~Ge~tration ih food of 0.080 
60-l 10%, relative standard deviation not exceeding 20%). Xf the co~espo~din ratages for the other 
two fo~i~catio~ levels are also within these limits, the validation for the 10% 

table. The actual validation procedure used will, of course, depend on the 

This appendix su~~a~~es packaging data r~~o~~e~ded by FDA for evaluating exposure to FCS. An 
example of bow these data are combined with levels of an FCS in food also is presented. A more 
complete discussion of the source of these data and their use in exposure calculations is presented in 



areas discussed in the text, a ~i~i~~~ CF of&05 will be used i~it~a~~y for all exposure 
estimates. 



~‘~For 10% ethanol as the food si~ula~t for aqueous and acidic foods, the f~~d-~~~ 
tion facturs should be summed, 

or less 

The f~~~~~i~g hypothetical examples are intended to illustrate the ~a~~ulat~~~ of the c~~~~~t~at~~~ of an. 
FCS in the daily diet (CF x <M>, i.e., the fraction of food in the diet ~~~t~~t~~g the f~~d~~~ntact article 

e average ~~~~e~trati~~ of the FCS in food) and its ED31 and CEDE. 

An FCN is received that describes the use of a new a~t~~xida~t at a maximum level of 0.25% ~~~ in 
pulyule~ns ~~~tact~ng food at or below room t~~pe~atu~e (see 
~ig~atiu~ values from LOPE reported to FDA for the three food simulants are giveln below: 

The 4!4> fur the a~t~~xida~t w&d be calculated as folfows: 



The ~on~e~trati~n af the antioxidant in the daily diet resultixrg f!rom the pr~pQs~d use would be: 

CFx-=M> = 0.35 x 2.4 mg/kg 

zz 0.84 mg/kg 

3 kg f~~d/persu~day x 0.84 mg antioxi 

t n~t~~cati~~, expanded use of the same antioxidant in p~~y~arb~~at~ and p~~ystyr~~e 
food contact articles is d~s~r~b~d, Each polymer would contact food at QT b&w IWXB. t~~perat~~~. 
~~g~at~u~ levels are given below: 

The ~~~~~~trati~n of the a~tiuxida~t in the daily diet resulting tiam each of the proposed uses is 
~a~~u~at~d belaw. A CF of 0.04 for impact polystyrene and a CF of 0.06 for alI other p~~ystyre~~s was 
used ia the ~a~cu~ati~n. 

Impact Polystyrene 
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g)-kO, l.O(fi.2 ~g/kg)) 

r;= Q. 026 mgikg 

The total ~~~~~~t~ati~~ of the antioxidant in the daily diet resulting fmm the additional uses in 
p~ly~a~b~~ate and p~lyst~e~e is approximately 0.032 &g/kg. 

The ~~~tributi~~ ta the EDI is: 

3 kg f~~d/pers~~day x 0.032 mg a~tioxida~t/kg food 

z.z 0.096 ~g/pers~~day 

The CEIX fur the previously pe~itt~d use ~~~a~ple I, ED1 of 
prQ~~sed uses (ED1 of 0.1 ~g/pe~s~~day) would be 2.6 mglpe 

5 
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The following are lists of refmmzes that contain des~~pt~Qns, photos, or 
~ig~at~~~ testing for diffe~~~~t packaging applications. 

Cells for migration Testin 

ASTM F54-98, Standard Practice for ~~nst~u~ti~~ of Test Cell for misdid ~xt~a~ti~~ of Barrier 
laterals. ASTM, West C~nshuh~ck~~, PA 29428-2959, 

Dow Chemical, Inc., A singly-sided ~ig~ati~~ cell, known as the Dow cell, has been used with food oil 
e cell is available from: Kayeness, Imz., I 15 Thousand Oaks Blvd., Suite X0X J 

329, ~~~ga~t~w~, PA 19543 (610-286-75553, Model no. D9Q30. 

Figge, IL and B&h, J., 1973, Effect of s~rne variables on the migration of additives from plastics into 
le fats. ~~~~ ~~~~~~~~~ Toxicofqy, 11) 975-988, The cell used was a single-sided cell in cantact 

with food oil at 80°C. 

heyday, R., SG wope, A. is., Reid, R. %., and Cra er, G., 199Q. The cell used was a duuble~si 
(i~~~rsi~~)~ stainless steel cell, with water, 95?6 ethanol, and oil at 130°C. 

Limrn, W. and 
food at EUa6. 

~l~i~e~d~ I-I., 2895. The cell used was a single-sided glass cell with water, food ail, and 

Snyder, R.C. and Bredex, C.V., 1985. The cell used was a duuble-sided (~~~ersi~~) glass cell with 
water, 3% acetic acid, 9YY& ethaml, aEd aiX at 40°C and 50°! aqueous ethanol at 70°C. This cell is also 
specified in ASTM D4754-87 “‘Standard Test Method for the Two-Sided liquid Extraction of Plastic 

FDA Migration Cell,” ASTM, West Canshohocken, PA 19428-2959. 

Till, D.E., ~h~th~lt~ D. J., Reid, R. C., Schwartz, P. S., Sidman, IL R., Schwope, A, IX, and Whelan2 R, 
1982. The cells used were glass, single-sided and d~ubIe~sid~d (i~~~~si~~) cells, with water, 3% 

auntie acid, 95% ethanol, and ail at 40°C. 

Begley, T. and ~~lli~~~d, I-I., 15)91. The cell was used with food oil at te~p~~at~es up to- 240°C. 
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Footnotes 

1. CAS ~eg~st~ lumbers for new compaunds and assistance with nomenclature can be obtained by 
ical Abstracts Service (GAS) Client Services, 2540 ~le~tangy River 
) OII 432 10, or by visitin their website at f76t~~://~iw\~~cas.org/. 

ds on the chemical structure of the FCS, the 
of food with which it is in contact, and the t 

ission of an FCN or FAP, a pute~tial su 
DA to discuss appropriate igration testing 

3. migration values often are expressed in units of ~g/d~~. The mixed unit, ~g/i~2, is p~efe~ed~ 
however, to facilitate ~o~ve~sio~ to ~o~~e~tratio~s in food. If 10 g of food are in contact with 1 square 

food-contact surface, a migration of 0.Q 10 ~g/i~~ correspon s to a ~o~ce~t~atio~ in food of I 

t, FDA ~e~o~~ended 8% ethanol as an aqueous food si~ula~t. creasing the ethanal 
n from 8% to 10% will have a al impact on migration stu s Gond~~ted on 
y~gr systems. This change alsu vaporizes closely FDA”s ~~g~ati 

er rations* See the reference list at the end of ndix IL relating to FD 
the use of food si~ula~ts, 

iglyol812, a pr uct of Dynamit Nobel Chemicals, is available from WULS America, Inc., 80 
Centennial Ave., P. Box 456, Piscataway, NJ ~~~~~-~4~6~ 

6. 307 is available from NATEC, Behringstrasse 154, Postfach 501568,2~~~ Hamburg SO, 
~e~any~ 

7. Previous test protocols ( im to 1995) recommended a test temperature of 49°C for 10 days. Recent 
stud own littIe difference in migratian 1 vels at 49°C and 40°C (1~4~F). 
FUti ore, the difference gration levels between 49°C and 4 “C are of even less signi~~a~ce 
for migration studies requiring elevated temperatures (e.g., 1OV’C or 121 “C) for the first two hours. Up 
to SOY6 of the total migration observed over the 10 day period is usually completed within this two hour 

her temperature. Th table for migration studies for ro 
lications and for the on test for elevated-t~~pera~re ications 
ct long term ambient storage. 

. e lowest concentration of analyte that the analytical me 
blank (or control). It is preferable that the LOD be de 
Black signal (1’. e., the anafyte response for the blank s 
actual or arialyte peak) is measure 
are caku signal co~~spo~ding to viatio~s above the 
average blank signal. The blank signal for the LC?D is 

easured on the baseline close to the actual or expected analyte signal. See Am 
Testing and materials (ASTM), E 1303-95 or ASTM E 15 1 l-95. 

The region for e analyte should clearly be above the LOD. The signal co~es~o~di~g to 
is located ten standard deviations above the average blank signal. See (~~~ie~ 1968) and 

http://i~t~a~et.~fsa~. a. gov/o fas/inte~etprep/opa-pact . htrnl 
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(Keith., et al, 1980). 
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Cumments and suggestions regarding this do~~rne~t may be submitted at any time. Submit Comments to 
anagement Branch (MFA-305), Food and Drug Administration, 5630 Fishers Lane, 

106 1, Rockvilfe, MD, 20852. All comments should be ide~ti~ed with the docket number listed in the 
notice of availability that publishes in the Federal Register (Docket No: 99D-45’76). 

For questions on t e content of the dacument contact the Office of Food Additive Safety (QFAS), 
ad Safety and Applied Nutrition (CFSAN), Food and Drug Administration (FDA), 5 100 
Parkway, College Park, Maryland 20740-3835, (Tel) 202-418-3087. 

U. S. Department of Health and Hwmn Servkes 
Food and Dmg Ad~~~~~trat~~~ 

Center for Food Safety and A~~~~ed Ntrrtrition (CFSAN) 
Mar& 2Q02 

* Safety ~~~~a~~ and Comprehensive Toxicolagical Profile (CTP). The safety ~~fo~at~o~ for 
a food contact ~oti~catio~ (FCN) should contain both a safety sum 
toxi~olugi~aI profile (CTP) of the fuod contact substance (FCS) tlsat the subject of th 
~oti~Gatio~. The safety summa~ is Part III of FDA Form 3480 and ould provide the 
the notifiefs dete~i~atio~ that the intended use of the FCS is safe, The CTP should provide 
summaries of all the available toxicological i~fo~atio~ pertinent to the safety evaluation of the 
FCS. In some cases, a notification may need to include a CTP for a toxicologically relev;tnt 
constituent of the FCS. If a constituent of an FCS is carcinogenic, the CTP in the ~oti~catio~ 
should include a quantitative risk assessment, 

* Safety Testing ~~~~~~~~d~tiuns for IFood Contact Substsnces (FCSs) aad Their 
C~~~tit~~~ts. This document recommends safety testing of FCSs aDd their ~o~stit~e~ts~ primarily 

a series of genetic toxicity tests and, when justified by t e exposure level, subchronic 
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toxicity studies. The recommendations describe the minimum level of safety testing generally 
considered appropriate at various exposures. For an initial or incremental exposure of an FCS at or 
less than 0.5 parts Ikm (ppb), no sa tests are recommended. For a cumulative exposure 
between 0.5 ppb a art per million (p genetic toxicity tests and/or subc~oni~ tests are 

d. At a cumulative exposure at 0; greater than 1 DA normally requires, under 
of Section 409 (h)(3)(B) of the Federal Food, D d Cosmetic Act, that a food 
ion be submitted for the use of an PCS. 

+ ~va~~a~i~~ of Structural Similarities to Known “I’oxieants. To the extent feasible, knowledge 
in predicting potential toxicity based on st~cture/a~tivity relationships may be i~co~orated into 
the safety assessment of an FCS. Such information may be used as part of an overall strategy for 
assessing the safety of an FCS or to help interpret safety test results. 

Note: If your browser does not display the table of contents and sections using Roman numerals and alphabetic characters, 
you may request a hard copy of the document as described above. 

http://intranet.cfsan.fda.gov/ofas/intcmetprep/opa- 3/6/2~~2 
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Section 309 of the Food and Drug Administration Modernization Act of 1997 (FDAMA) amende 
Section 409 of the Federal Food, Drug and Cosmetic Act (the Act) to establish a food contact 
~ot~~~at~on process as the primary means by which the Food and ug Administration (FDA) 
regulates food additives that are food contact substances (FCSs). FCS is any substance that is 
intended for use as a component of materials used in manufacturing~ packing, packaging, 
transposing, or holding food if the use is not intended to have any technical effect in the food 
(sec. 4~9(h)(6) of the Act). 

An FCS that is a food additive must be regufated for its intended use in 21 CFR Parts 173-l 78, 
exempted from regulation under the Agency% Threshold of Regulation Policy (2 1 CFR 170.39), 
or be the subject of a noti~~ation under section 409(h) of the Act that is effective (sec. 4~9(a)(3) 

oth FCNs and food additive petitions (FAPs) for FCS ust contain s~f~~i~nt 
s~ient~~~ info~ation to demonstrate that the substance that is the s ect of the noti~cat~on or 
petition is safe for the intended use (sees. 4~9(h)(~) and 409(b) of the Act). Section 4~9(b~ of the 
Act sets forth the statutory requirements for data in a FAP to establish the safety of a food 
additive. These requirements include full reports of investigations made with respect to the safety 
of the additive. Because the safety standard is the same for all food additives, whether subject to 
the FCN process or the petition process, the data and information that should be included in an 
FCN or FAP are comparable. 

of safety testing that is recommended to support an F for an FCS is largely 
dete~ined by the cumulative estimated daily intake (CEDI) o FCS. The CEDE is the sum of 
the estimated daily intakes (EDfs) of the FCS that may result the application of the substance 
described in the notification and any other regulated food uses of the on 
on estimating human dietary exposures, refer to the document entitled 1 

0 i‘ Food constant Not i ~~~~tio~s and F-00 

In some cases, limitations in the submitted chemistry info~ation could affect the magnitude of an 
exposure estimate, and thereby affect the toxicological testing recommendations. Therefore, FDA 
recommends that a notifier provide adequate info~ation on the level of the FCS expecte 
foods in order for an estimate of the CEDf to reflect probable consumer exposure to the FCS and 
to ensure that the appropriate level of safety testing is conducted. 

FDA recognizes that the use of CEDI in this guidance appears to differ from the approach of 
FDA’s Threshold of Regulation (TOR) process (2 1 CFR 170.39). The two approaches are, in fact, 
consistent. Under TOR, indirect food additive uses that result in incremental exposures at or less 
than 0.5 ppb in the diet are eligible for exemption from the food additive petition requirement. At 
the time the TOR process was established, FDA determined that, because of the conservative 
assumptions ordinarily applied in estimating exposure, the cumulative exposure from a limited 
number of trivial food additive uses is not likely to be more than negligible. A6cord~ngly, in the 
case of the TQR exposure levels, it was nut necessary to utilize simulative exposure levels. FDA 
believes that the dete~ination made in establishing its TQR is still sound. 

http://intranet.cfsan.fda.gov/ofaslinternetprep/opa-pmnt.html 31612002 
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FDA generally recommends that the test substance for safety studies be identical to the substance 
that is expected to migrate to food. ordinarily, the appropriate test substance is the FCS itself. Xn 
some cases, however, appropriate test substances may include various constituents of the FCS, 

as minor components, materials used in manufacturing, or decomposition products, if these 
constituents are expected to migrate to food. For example, for an FCS that a polymer, FDA 
r~~o~ends testing low-molecular weight oligomers for toxicity, but not polymer itself5 as the 
oligomers may be ex ected to be the primary migrant to food from the FCS. 

Some FCSs decompose to other substances that exert technical effects either during the 
ure of food contact materials (e.g., slimicides) or in food contact materials thems 

ed antiox~dants in which phosphorus oxidizes to phosphates and pho 
se as a consequence of imparting their technical effect or are known to 
cessing, in storage, and in food or food-simulating solvents (e.g., 
rs). In such cases, decomposition products of the FCSs may be ap 

test substances fur safety studies. 

Test and control substances used in the safety studies should be characterized and handled in 
accordance with the Good Laboratory Practice regulations for non-clinical laborato~ studies (21 

ubpart F - Test and Control A.rticles), fn all cases, the composition of the test 
in safety studies should be known. Notifiers should provide the names, structural 
uantities of major components and other constituents of the test substance, and the 

approximate total uantity of unid~n~i~ed material. If available, both common names aud trade 
should be provided. A single batch af a test substance should be used for a safety study, if 

le. If more than one batch is used, the strength, composition, purity, and other 
characteristics of each batch should be approximately the same. 

ation on the the 5 constituents is con 
~~i~~~~l~~~ f-ix ~n~l~~§try at i ~~ati~~~s and Foe 

c~~~~a~t s~l~~st~~ For guidance o 
studies for specific test substances, noti~ers are advised to contact FDA. 

recommends studies to assess the safety of an FCS and its constituent(s) if 
priate, on the basis of the CEDI (see 11). These recommendations are consistent with 

the general princi le that the potential risk of a substance is likely to increase as exposure 
increases. 

FDA recommends that notifiers submit, as a minimum, the following studies and other 
~nfo~ation to assess the safety of an FCS (and each constituent as appropriate): 

exposure at or less than 0.5 ppb (i.e., 1.5 ug/person/day) in the diet 

a. No safety studies are r~co~ended for an FCS (or a constituent, as 
appropriate) if exposure for a single use is at or less than 0.5 

lable information on the potential cart’ 
Id be discussed in a CTP (e.g., carcino 

icity of such substances 
y studies, genetic toxicity 
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studies, or information on structural similarity to known mutagens or 
carcinogens (set 1 

c. For a carcinogenic constituent of an FCS, the CTP should contain an estimate 
of the potential human cancer risk from the constituent due to the proposed use 
of the FCS (set VII. 

2. Cumulative exposure greater than 0.5 ppb (i.e., I .S ug/perso~day~ but not excee 
50 ppb (i.s., 1 SO ~g/p~rson/day~ 

a. The potential carc~nogeni~ity of an FCS (and/or a constituent, if appropriates 
with a cumulative exposure between 0.5 ppb and 50 ppb should be evaluated 
using genetic toxicity tests. The re~ol~rnended genetic toxicity tests include: (1) 
a test for gene mutations in bacteria and (2) an in V&W test with cytog~net~~ 
evaluation of ~~omosomal damage using mammalian cells or an J+IZ vi&u 
mouse lymphoma tk+‘- assay. FDA prefers the mouse l~pho~~a tk+‘-k assay 
because this assay measures heritable genetic damage in living cells and is 
capable of detecting chemicals that induce either gene mutations or 
6hromosomal abe~ations~ including genetic events associated wi 
carcinogenesis. In perfo ing the mouse ~ymphoma tk”‘- assay, either the soft 
agar or the microwell method should be used, 

b. Additional jnformat~on on th tential car~inogen~c~ty of sue 
should be discussed, as appro ate, in CTPs (e.g. ~ar~inogenicity studies, 
genetic toxicity studies, info~at~un on structural similarity to known mutagens 
and carcinogens (see XX), etc.). 

c. For a carcinogenic constituent of an FCS, t should estimate the ~~te~t~a~ 
human cancer risk from the constituent due to the proposed use of the FCS (SGO 
W1.C.). 

3. Cumulative exposure between $0 ppb (i.e., 150 ug/person/day~ and ‘i er miil~on 
(ppm) (i. e., 3 mg/person/day) 

a. The potential ~arc~nogeni~ity of an FCS (and/or a ~~~st~t~e~t~ if a~p~u~~at~~ 
with an estimated cumulative exposure between 
evaluated using genetic toxicity tests. The reco 
include: (1) a test for gene mutations in bacteria; (2) an in vi&~ test with 
cytogenetic evaluation of chromosomaf damage using mammalian cells or an (in 
vit’ru mouse lympboma tk”- assay (the muuse ~ymphoma assay is prefe~ed)~ 
and, (3) an in VI’VQ test for chromosomal damage using rodent hematopoj~tic 
cells. In perfo~ing the mouse Iymphoma tk”’ assay, either the soft agar or the 
microwell method should be used. 

. Additional information on the potential Gar~~noge~~~ity of such a substance 
should be discussed, as appropriate, in CTPs (e.g., c~nogenicity studies, 
genetic toxicity stu ~nfo~at~on on st~~tural s larity to known mutagens 
or carcinogens (se 
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c. For a carcinogenic constituent of an FCS, the CTP should estimate the potential 
Lzman risk from the constituent due to the roposed use of the FCS (xx 

WC). 

The potential toxicity of an FCS (and/or a ~o~~stitu~nt~ d be 
evaluated by two subchronic oral toxicity tests, one in one 
in a non-rodent he studies should provi e an adequate basis for 
determining an le daily intake (AIX) for the FCS or a ~onstit~~~t in the 
indicated range s. In addition, the results of these studies will help 
determine whether longer-term or specialized safety tests (e.g., met 
studies, teratogeni~ity studies, reproductive toxicity studies, ne~lrotoxicity 
studies, and imm~notoxi~ity studies) should be conducted to assess the safety 
of these substances. 

ulative exposure at or greater than I ppm (i.e. f 3 n~g/perso~day~ 

en the estimated exposure to an FCS or a constituent is 1 ppm or greater, FDA 
r~co~ends that a food additive petition be submitte for the FCS (see Xl). 

ty Assess~~~nt of I~ire~t 1 
provides general guida~ 

toxicity tests, other than genetic tuxicology tests, and it is relevant to to testing of 
FCSs and their constituents. Additional info~atio~ may also be found 1993 draft of 
Redbook II. As sections of the 1993 draft of Redbook are revised in response t 
they are being made available on the internet at 
t~~~~.l~t~~l (FDA, 2000). 

e Redbook sections available on FDA’s internet site ( 
guidelines on the conduct of certain genetic toxicity tests. r genetic toxicity tests not yet 
found on this website, FDA recommends that notifiers consult the testing guidelines 
published by the nlellt (OECD) or the 
guidelines of the 
genotoxici uidelines of the (ICE 1) ef 
~~~llni~~~~ 

Alternative procedures for cunducting safety tests may be used. In such cases, FDA 
recommends that notifiers consult with scientists at FDA on proposed deviations from 
recommended safety test protocols before the tests are conducted. 

All safety studies should be conducted according to the goo ~abomtory practice (GLP) 
regulations of the Food and Drug Administration, or the GLP guidelines of the United 
States Environmental Protection Agency, or the OECD. If a study was not ~undu~ted in 
compliance with the regulations or guidelines, a brief statement of the reason for 
noncompliance should be given. For a safety study conducted after 1978 that does not 
comply with FDA GLP regulations, FDA has proposed to require that notifiers include a 
report of a data audit by an independent third party auditor if the study is pivotal to 
assessing the safety of the FCS. 
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E. 

Blocides are a class of FCSs that are toxic by design. Consequently, FDA recommends that 
notifiers apply FDA% minimum testing recommendations (see IV.A,) to bioeides at CElXs 
that are l/S the value of the CEDXs used to determine the appropriate level of safety testing 
for other types of FCSs. FI3A considers these lower exposure cutoffs ap ropriate for FCSs 
used primarily for their antimicrobial or fungicidal effects. 

enetic Toxicity ations 

For an FCS with a cumulative exposure greater than 0.5 pp Y FDA recommends that genetic 
toxicity testing be done. This is because car~inogenicity is ongoing health concern at low 
levels of exposure and genetic toxicity testing is the most reliable experimental indicator of 
potential car~inogeni~ity, with the exception of full-scale chronic animal car~inogeni~ity 
studies. 

In some cases, genetic toxicity testing may not be useful, or the recommendations that are 
provided above may need to be modified. For example, FDA believes that genetic toxicity 
testing of polymers is unnecessary, and that testing of oligomers and other constituents that 
can migrate into foods is more appropriate. 

The info~atio~ and guidance provided in this document are intended to help ensure that 
suf&ient safety info~ation is available on an FCS and its co tituent(s) to dete~ine 
whether the substance is safe under its intended canditi e. Although the info~ation 
contained in this document represents FDA’s current thl ng on the safety info~ation 

ed to establish the safety of an FCS and its constituents, an alternative approach may be 
by a notifier if the approach satisfies the applicable statute and regulations. 

e guidance discussed in this document permits notifiers to exercise their own~udgme~t in 
selecting safety tests to be performed for FCSs. The level of testing and types of safety 
info~atio~ needed for dete~ini~g the safety of a particular FCS or its constituent 
should be evaluated on a case-by-case basis. Intended use, potential acute and chronic 
toxicity (e.g., signs/s~ptoms of neurotoxicity and hype~lasia, respectively)~ and st~ctura~ 
alerts are some of the factors that should be considered. 

FDA recommends that the notifier organize the safety info~ation into two parts. The first part of 
the safety info~ation should be provided in Part III of FDA Form 3 e second part of the 
safety info~a~ion is the safety data package attached to FDA Form 

Part III of FDA Form 3480 is the safety summary. The safety summa~ in Part III of FDA Form 
3480 is divided into four sections: Section A- the safety narrative, Section - a tabulation of 
relevant safety studies on the food contact substance (FCS), Se&ion C- a tabulatio 

otential carcinogenicity and toxicity of constituent(s~, and Section D- a 
description of any other relevant info~ation not included in t e other sections. Detailed 
info~ati~~ on preparing the safety narrative (SN) (Section A of FDA Form 3480) is provided in 
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is guidance document (see Vl). 

The second part of the safety information in the ~oti~~ati~n is the safety data package. FDA 
~~~~~~ends that the notifier organize the safety data package as follows: 

0 Section I. Comprehensive Toxicology Profile(s) 

o Section IT. Original Reports of Safety Studies 

ubfished fiterature 

~1 Section XV. Appendices 

retailed i~f~~ati~n for preparing the comprehensive toxicology profile(s) (Section I of safety 
data package) is provided in this guidance document (see VI 1). 

Sections IX of the safety data package should contain the original reports of safety studies and 
Section III should certain the published literature (i.e., data or inf~~ati~n that the n~ti~~r refie 
upon to prepare Section I). When available, full study r the primary data (i.e. ) 
individual animal data, plate counts, etc.), should he s of the recommended safety 
studies, cancer bioassays, and other pivotal studies on the constituents, as appropriate” 
The original study reports should be included in the safety data package w 
notifier or by a third party. It is particularly i~p~~ant that ~~ti~~rs submit full study reports of 
studies and related infu~ati~n that are used quantitatively, for example, to conduct risk 
assessments or set no-observed-effect levels. For clari~cati~n or to determine if the full study 
report for a specific safety study should be included in an FCN n~ti~ers are advised to contact 
FDA. 

Section IV of the safety data package should include appendices with data and other i~f~~atiun 
not addressed in other sections of the safety data package. Such data typically would have been 
considered by the notifier and judged to be supplementary. The inclusion of such i~f~~ati~n in 

is sectiorr is intended to permit FDA to make an independent ~sess~~~t of the utility of sue 
In pa~i~ula~~ FDA recormnends that notifiers include abstracts of available studies 

d in the CTP in this section with a statement regarding the notifier’s rationale for their 
exclusion. If such studies and information are v~lu~inuus, FDA ~e~~~~ends that the notifier 
contact FDA before preparing such an appendix. In addition, the appendix should include the 
results of all literature searches conducted and information relevant to the searches (e.g., names of 
selected databases, the period of years searched, the specific searc terms used, etc.) under a 
separate heading. Other inf~~ati~~ in Section IV might include material safety data sheets, book 
chapters, review articles, etc. 

Each ~~ti~cati~~ should contain a safety narrative (SN). A SN is a concise sundae of the 
scientiEc basis for a safety decision. Ordinally, the SN should reference the estimated human 

usure and potential toxicity of the FCS and its constituent, and should be based on 
chemists and safety information and analyses described in detail in ather sections of the 
~~t~~cati#~. In the SN, the notifier should be explicit in reporting all effects of an FCS, including 
those considered adverse or physiologic. The SN should also include ccmclusions regarding the 
~~tage~i~ and carcinogenic potential of the FCS and any tuxicologically relevant constituents, as 
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opriate. Furthermore, the SN should provide the appropriate wo case, upper~bound, 
me risk levels for carcinogenic constituents associated with the S. However, a detailed 

e risk assessment procedure for carcinogenic constituents of FCSs is not needed in this 
cc V1I.C.) If an ARI for the FCS is determined, it should be justified in terms of Ihe 

t study and end-point chosen, the animal species select nd the safety (or 
ctor applied. Generally, an AIX for an FCS with a 63E below SO ppb is not 

availably. In cases where appropriate studies are available, an AD1 be calculated. If a 
reviously established AD1 suppo~s the new intended use of an FCS, this should be discussed. 

To calculate an ADI, the no-observed-effect level (NOEL) for each identi~ed adverse effect from 
all relevant safety studies should be multiplied by an appropriate safety factor. Info~ation on 
detraining the NOEL is given in Section VII-B of this guidance document. In general, FDA 
recommends that the notifier use a safety factor of l/1000 if NQELs are erived from subc~~ni~ 
studies and I/l 00 for NQELs derived from chronic studies. For reproduction and developmental 
endpoints~ FDA recommends that the notifier use a safeety factor of 1/I 000 if the observed effects 
are severe or irreversible (e.g., a missing limb or decrease in t number of pups born li 
otherwise, FDA recommends a safety factor of 1 000. Additi I adjustments may be 
when considered on a case-by-case basis. 

Traditionally, the lowest ADI would be chosen as the definitive ADI, unless there is scientific 
rationale not to do so (e.g., if a toxicological effect seen in animals is shown not to occur in 
humans), 

Each not~~cation should include a CTP of all unpublished and published safety studies and related 
i~fo~ation relevant to the safety assessment of the FCS. If there are ~onstituent~s~ of the FCS 

at are expected to migrate ta food, then a CTP for each constituent of potential toxicological 
concern should also be provided in the noti~cation. 

In preparing a CT , all safety studies that identify adverse effects of the substance or that bear 
sig~i~~antly on the dete~ination of an ADI for the substance be addressed. FDA% views 
on the relevance, in generaf, of various types of safety studies ussed below (see VIII) and 

be considered in preparing the CTP. 

If the test substance in a specific study that is addressed in the CTP differs from the FCS, its 
relationship to the FCS should be clearly indicated. For example, the test substance should be 

as a constituent of the FCS (e.g., monomer, oligomer, decomposition 
reaction product or impurity, as appropriate). 

FDA% re~o~endations on preparing key components of the CTP, including study summaries, 
dete~ination of NCELs, risk assessments, and bibliography are provided below. 

I* Study Summaries for Genetic Toxicity Studies 

The potential for genetic toxicity is an important consideration in the safety 
evaluation of FCSs. Info~ation on the genetic toxicity of the FCS and its 
constituents should be described in detail in the CTPs. In evaluating the safety of the 
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FCS and its constituents, notifiers should consider all p 
genetic toxicity data. 

In summarizing genetic toxicity studies, FDA recommends that the notifier: 

I Group the available data by test systems (e.g., gene mutations in bacteria, gene 
mutations in cultured mammalian cells, ~hromosomal abe~ations in vitro, 
chromosomal a~e~ations in vivo, etc.). Individual studies within the same test 
system should be presented in chronological order. 

I repare a table of the genetic toxicity data for the FCS and its constituents if 
appropriate. 

I Formulate and justify an overall conclusion regarding the genotoxic potential 
of the FCS and its constituents if appropriate. 

2. Study Su~~~aries for in viva Toxicity Tests 

Standard in vivo toxicity tests of the FCS and its constituents should be described in 
detail in the CTP. Both unpublished and published safety data should be included and 
presented in an u ’ ed fashion. Study r arts and published articles of the same 
study type (i.e., s onic, chronic, repro et&e, etc.) should be grouped by species 
(e.g., mouse, rat, dog, etc.), then s~mrna~~ed in chronological order within each 
grouping. Following is one example of an outline that a noti~er could follow to 
organize the studies within the CTP: 

e Acute toxicity studies (may be presented in tabular form) 

8 Short-term toxicity studies 

I Subchronic toxicity studies 

8 Mouse 

IU Other species 

reductive and developmental studies 

IB Chronic studies (by species). 

M ~arcinogenicity studies 

HI Special studies (including irz vitro studies, as appropriate) 

FDA recommends that each individual study summary include the foIlowing 
minimum information: 
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I Identity oE test substance 

n Animal species and strain(s) tested 

I Number of animals/sex/dose and control groups 

8 Route of administration 

II w/d), frequency and duration of dosing, and dasing vehicle, 
if any 

I Other elements of study design, as appropriate (e.g., recovery phase, ~u~ling 
method, interim sacrifice, etc.) 

1 Parameters measured (e.g., clinical signs, clinical laboratory tests, organ 
weights, histopathology etc.) and the frequency of measurements 

I Significant, compound-related effects (including uses at which effects were 
observed, incidences of animals with effects, etc.) 

1 Highest dose(s) at which no substance-related effect(s) were observed (i.e., 
NOEL for each effect.) 

A NOEL should be determined by the most sensitive, non-neoplastic adverse effect 
id~nti~ed from relevant safety studies. The NOEL should e expressed in terms of mg per 
kg body weight per day of the test animal. 

If the levels of the FCS or constituents given to test animals in a study are expressed as 
percent or parts per million in the diet, the notifier should report the NOEL using these units 
and also calculate intake on a mg per kg body weight per day asis. In these cases, the 
notifier should indicate if actual food consumption data were ed in such calculations. A 
summary table of the adverse effects observed, if any, should prepared by study type 
(i.e., subchronic~ chronic, reproductive, etc.) to facilitate the evaluation and dete~ination of 
no~obse~ed-effect levels for all of the substance-related effects. 

The CTP should inciEude risk assessments for carcinogenic 6ons~i~uents of FCSs, as 
ropriate. The Delaney clause of the Act”s food additive provisions (set, 4~9(c)(3)(A~ of 

the Act) prohibits the approval of carcinogenic food additives including FCSs. Impo~antly, 
ever, the Delaney clause applies to the additive itself and not to constituents of the 
tive, Therefore, if a food additive that is an FCS, has not been s own to cause cancer 

but contains a carcinogenic cons~i~uent, FDA evaluates the cons~i~u~~t under the general 
safety standard (sec. 409 (c)(3)(A) of the Act) using quan~ita~ive risk assessment 
procedures. 

If the results of epidemiology studies or rodent carcinogeni~i~y studies on 
are either positive or equivocal, the notifier ordinarily should calculate an extreme-case, 
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er-hound, lifetime risk ts humans from exposure to the constituent. A notifier may use 
another approach to estimate the risk presented by a carcinogenic constituent, and should 
present convincing scientific evidence to justify the alternative approach to estimate the 
risk. In calculating the risk, the notifier should: 

1, use the tumor data from the most sensitive species, strain, sex, and study~ 

2. assume that tumors arising at multiple sites are independent of each other and add 
their risks; and 

3. calculate the extreme-case, upper-bound, lifetime risk by multiplying the unit ea~~~~r 
risk by the estimated human e ure to the constit~~e~t base on its use level in the 
~~oti~~at~on. The unit cancer rr s defined as the slope of a straight line draws from 

arent effect dose to zero. FDA has calculated the unit risk for some 
constituents of FCSs; these are avaifable upon request, 

General information on FDA’s approach to risk assessment is contained in publications by 
(I 990) and ~or~~~t~e~~ ( For more specific in ation cxn the Center for 

nd Applied NutritionFs q ative risk assessment edures, notifiers 
should contact FDA. 

The CTP should include a bibliography with all references listed alphabetically. All 
ubl~shed and unpublished studies and info~ation presented in the CTP should be 

rented ately in the text by citing the author(s) and year Q Each 
lished r should include the names of alf authors, the year n, the full 
of the article, pages cited, and name of blication. For a book, the reference also 

should include the title of the book, the edit , the editor(s), and the publisher. Reference 
to unpublished studies should identify all authors, the sponsor of the study, the laboratory 
conducting the study, the final report date, the full title of the final report, the report 
identi~eation number, and inclusive page numbers, References t ment p~~~i~a~i~ns 
should include the department, bureau or office, title, location of her, publisher, year, 
pages cited, pu~~ication series, and report number or monogr 

the exception of acute studies, FDA considers safety stu ies in which the test substance is 
v&z the oral route most relevant to the safety assessmen f substances in food, The data 

collected fro tudies using other routes of administration, including inhalation and d 
studies, may of value if systemic effects at distal sites are observed. Only studies an 
info~at~on that are relevant to the safety assessment of a substance in food need be discussed in 
the CTP. 

Below, FDA”s views on the relevance of various types of toxicological studies to t 
assessment of an FGS are discussed in brief. 

A. Acute Toxicity Studies 

http : Uintranet . c an.fda.gov/ofas/inte~etprep/opa~pm~t.htm~ 3/6/2002 
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Acute toxicity data, including LD,, values, rarely are used in the sverall safety assessment 
of FCSs to which long-term repeated exposure ~f~~~surn~rs is expected. It is not ne~essa~ 
to discuss acute studies individually. An exception may be where there is signi~~ant and 
useful inf~~ati~n that is provided by the acute toxicity stu ay provide clues as to 
the potential target organs for the compounds adverse effec rwise, the results of 

te taxicity studies should be summarized in a table. 

FDA believes that inf~~ati~n en the genetic toxicity of a substance is critical to the safety 
assessment of that substance because, in the absence of car~i~~genicity data, genetic 
toxicity studies may be used to draw conclusions about its potential car~in~geni~ity. 

Factors that should be considered in determining whether resu ts of genetic toxicity studies 
indicate a potential safety concern for an FCS include: 

1. Other avaifable safety data such as bioassays; 

2. The q~~ality oft e genetic toxicity studies; 

3. The array of positive and negative genetic toxicity test results; and 

4. The chemical st~~ture ef the substance (see 

C. S~ur~-~er~ Toxicity Studies 

or&term toxicity studies in animals, usually only 7-28 days in duration, shuuld nat be 
used to establish an AIX fur an FCS. However, individual summaries of short-term studies 
should be included in the CTP. For these studies, endpoints or target organs potentially 
associated with toxicity and dose levels appro riate for longer-term toxicity tests should be 
emphasized, as appropriate. 

NOELs from subchronic toxicity studies often are the basis for dete~ining ADIs far FCSs, 
In such cases, it is imp~~ant to provide complete summaries ~fsub~hr~~i~ studies, 
including detailed discussians of the study results in the CT If the pr~rna~ objective of a 
su~chr~nic study is to identify the target organ or select dos for a longer study, it may be 

ropriate to emphasize these objectives in the study summa~. If subchr~nic studies are 
available in different species, species differences, if any, should be diseussed. 

NOELs from reproductive and developmental toxicity studies may be the basis fer 
d~te~ini~g ADIs for FCSs. Therefore, a summary and detailed discussiun of the results of 
each study should be provided. Fur both parental animals and t eir offspring in each. 
generation, no-effect levels should be identified for all substan~~-related changes. The 
summaries should state which effect(s) were used to derive NQELs. The t~xi~~l~gical 
relevance of any reported changes should be evaluated and, if observed, the impact of 
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~on~u~ent maternal toxicity on the results of the study should be addressed. 

I Chronic Toxicity Studies 

If Ghronic toxicity studies are available, the results of these studies will ordin~ly supersede 
chronic studies results fur the purpose of assessing the safety of an FCS. Due to 

longer duration of these studies, toxic effects may be ident~~ed that would 
in shorter- term studies. In the CTP, the results of chronic rodent or non-ro 
should be summarized and discussed in detail. 

Carci~ogeni~ity studies are relevant to the safety assessment of FCSs and 
When such studies are available, all neoplastic and non-neoplastic study o 
should be discussed. Summa~ tables of treatment-related neoplastic and non-neoplastic 
lesions at any organ/tissue site should be prepared. The incidence of test animals with 
benign and malignant tumors at a specific organ site, both separately and combined, should 
be provided as appropriate (O’Connell et al., 1986; NTP ~uidelings). 7f available~ a 
detailed morphological descr ion of any signi~cant lesions should be included. Statistical 
trend tests should be perfo in addition to tests of signi~can~e between dose and control 
groups. In addition, all effects observed should be evaluated fur potential biological 
relevance. Related histopathological info~ation, such as time to tumor formation and 
historical tumor data from performing laboratories, should be diseussed. Reports prepared 
by the National Toxicology Program rovide gaod examples of how the istopathologic~l 
data requested above should be presented. The CTP should state clearly whether the FCS 
was associated with neoplastic or pre-neoplastic changes and discuss whether the incidence, 
location and type of tumors observed in this study demonstrate any carcinogenic effects 
attributable to the FCS or its constituents, as appropriate. Note that the detailed info~ation 
described above is particularly impo~ant to support a conclusion that no carcinogenic 
effects were observed in a study. 

Special studies include metabolism and pha~aco~ineti~ studies, and other studies designed 
to test specific types of toxic effects in animals (e.g. neurotoxi~ity, 
Clinical studies, and observations reported in humans, are also eon 
ordinarily, clinical studies are not a part e testing paradigm for FCSs. However, if 
clinical studies are available, individual summaries should be provided in the CTP. 
The results of clinical studies may affect the AD1 dete~ination for an. PCS. 

Xt is reasonable to expect that the chemical structure and physi~ochemical properties of FCSs and 
their constituent are potential determinants of toxicity. To the extent feasible, discussions or 
explanations that predict toxicity based on st~~tur~/a~tivity relations ips may be inc~~~ra~e~ 

ty assessment of FCSs and their constituent, When appropriates expert analysis, 
ee procedures (e.g., Cra~~~~ ct al,, I Y78), or computer-assisted quantitative 

structure/activity techniques may be used to relate the chemical st~~ture of a substance with a 

http://intra;net.cfsan.fda.govlofaslinternetprep/opa- 
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toxicological endpoint of interest. Such info~ation should not be considered as a substitute for 
actual data, but may be useful in developing an overall strategy for assessing the safety of a 
substance and int~~reting the results of carcinogenicity and other types of safety studies. 

A notifier may request a pre-submission meeting regarding a noti~~ation for an FCS. Many 
noti~catio~s will not require pre~submission interactions between FDA and the notifier. Such. 
interactions will occur at the discretion of the notifier and are intended to facilitate the submission 
of su~~essfu~ noti~cations since noti~cations without adequate scientific support will. not be 

ted. FDA considers all pre-submission meetings consultative in nature. Pre-submission 
meetings should not be considered determinative with respect to FDA’s d 

ect to a notification submitted to FDA subsequent to a pre-submission 

One example of when a pre-submission meeting might be helpful is when the ADIKEDI ratio is 
less than five. In such cases, the notifier may wish to request a meeti g before submitting a notice 
to discuss possible interpretive differences in establishing a NOEL to calculate an AIYL Because 
dosing levels in safety studies are often spaced by a factor of three, the dete~ination of the 

uld seldom be expected to differ by more than a single dose, Therefore, FDA believes 
the ADI/CEDI ratio is less than five, a pre-submission meeting should be considered. 

mission meetings may also be helpful when there are questions regarding the 
~i~ogenicity of a FCS, significant risk potentially associated with a carcinogenic constituent, QT 
en there are equivocal mutagenicity data. 

FDA’s experience in evaluating the safety of FCSs and their constituents indicates that situations 
may arise in which a FCN will be appropriate for the use of an FCS even if the cumulative 
exposure for the FCS or its constituents is at or greater than 1 ppm, or 200 ppb in the case of 

fes of such eases are provided below. 

An FCN may be appropriate for an FCS, even if the estimated cumulative exposure is greater than 
1 ppm, or 200 ppb for biocides, when: 

There is an existing AD1 for the FCS and its ~onstituent(s~. In such a case, the notifier 
should eontact FDA to determine the applicability of the ADI for the FCS, 
submitting an FCN. 

A large database is available on a close structural analog of the FCS and its co~stituent(s~~ 
which analog has been approved by FDA. In such cases, the following toxicological tests 
are recommended to demonstrate the degree of toxicological and metabolic similarity 
between the FDA-regulated analog and the FCS and its ~onstitu~~t(s~: 

a. One XL-day oral toxicity study in a rodent or non-rodent species; and 

http://intranet.~fsan.fda.gov/ofas/intemetprep/opa-pmnt.html 131612002 
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sorption, dist~butiun, metabolism, and elimination studies. 

The FCS and/or its cunstituent~s) is poorly absorbed er is not absorbed from 
tract. Such assertions should be supposed by relevant scienti 

ergoes chemical or metabo transfo~ati~n solely to produc 
gical concern at the estima level of CEIX. Such asse~i~ns 

supported by relevant in viva or iti vitro data. 
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