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this section shall have a nitrogen con-
tent of not less than 7.8 weight percent
and not more than 8.2 weight percent.
Polyamide-imide resins identified in
paragraph (a)(2) of this section shall
have a nitrogen content of not less
than 7.5 weight percent and not more
than 7.8 weight percent. Nitrogen con-
tent is determined by the Dumas Nitro-
gen Determination as set forth in the
‘‘Official Methods of Analysis of the
Association of Official Analytical
Chemists,’’ 13th Ed. (1980), sections
7.016–7.020, which is incorporated by
reference in accordance with 5 U.S.C.
552(a). Copies may be obtained from the
Association of Official Analytical
Chemists International, 481 North
Frederick Ave., suite 500, Gaithersburg,
MD 20877–2504, or may be examined at
the Office of the FEDERAL REGISTER,
800 North Capitol Street, NW., suite
700, Washington, DC.

(2) Polyamide-imide resins identified
in paragraph (a)(1) of this section shall
have a solution viscosity of not less
than 1.200. Polyamide-imide resins
identified in paragraph (a)(2) of this
section shall have a solution viscosity
of not less than 1.190. Solution vis-
cosity shall be determined by a method
titled ‘‘Solution Viscosity’’ which is in-
corporated by reference in accordance
with 5 U.S.C. 552(a). Copies are avail-
able from the Center for Food Safety
and Applied Nutrition (HFS–200), Food
and Drug Administration, 200 C St.
SW., Washington, DC 20204, or available
for inspection at the Office of the FED-
ERAL REGISTER, 800 North Capitol
Street, NW., suite 700, Washington, DC.

(3) The polyamide-imide resins iden-
tified in paragraph (a)(1) of this section
are heat cured at 600 °F for 15 minutes
when prepared for extraction tests and
the residual monomers: p,p-
diphenylmethane diisocyanate should
not be present at greater than 100 parts
per million and trimellitic anhydride
should not be present at greater than
500 parts per million. Residual mono-
mers are determined by gas chroma-
tography (the gas chromatography
method titled ‘‘Amide-Imide Polymer
Analysis—Analysis of Monomer Con-
tent,’’ is incorporated by reference in
accordance with 5 U.S.C. 552(a). Copies
are available from the Center for Food
Safety and Applied Nutrition (HFS–

200), Food and Drug Administration,
200 C St. SW., Washington, DC 20204, or
available for inspection at the Office of
the Federal Register, 800 North Capitol
Street, NW., suite 700, Washington,
DC).

(c) Extractive limitations are appli-
cable to the polyamide-imide resins
identified in paragraphs (a) (1) and (2)
of this section in the form of films of 1
mil uniform thickness after coating
and heat curing at 600 °F for 15 minutes
on stainless steel plates, each having
such resin-coated surface area of 100
square inches. The cured-resin film
coatings shall be extracted in accord-
ance with the method described in
§ 176.170(d)(3) of this chapter, using a
plurality of spaced, coated stainless
steel plates, exposed to the respective
food simulating solvents. The resin
shall meet the following extractive
limitations under the corresponding
extraction conditions:

(1) Distilled water at 250 °F for 2
hours: Not to exceed 0.01 milligram per
square inch.

(2) Three percent acetic acid at 212 °F
for 2 hours: Not to exceed 0.05 milli-
gram per square inch.

(3) Fifty percent ethyl alcohol at 160
°F for 2 hours: Not to exceed 0.03 milli-
gram per square inch.

(4) n-Heptane at 150 °F for 2 hours:
Not to exceed 0.05 milligram per square
inch.

(d) In accordance with good manufac-
turing practice, those food contact ar-
ticles, having as components the poly-
amide-imide resins identified in para-
graph (a) of this section and intended
for repeated use shall be thoroughly
cleansed prior to their first use in con-
tact with food.

[42 FR 14572, Mar. 15, 1977, as amended at 47
FR 11845, Mar. 19, 1982; 49 FR 10111, Mar. 19,
1984; 54 FR 24898, June 12, 1989; 54 FR 43170,
Oct. 23, 1989; 61 FR 14481, Apr. 2, 1996]

§ 177.2460 Poly(2,6-dimethyl-1,4-phen-
ylene) oxide resins.

The poly(2,6-dimethyl-1,4-phenylene)
oxide resins identified in paragraph (a)
of this section may be used as an arti-
cle or as a component of an article in-
tended for use in contact with food sub-
ject to the provisions of this section.
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(a) Identity. For the purposes of this
section, poly(2,6-dimethyl-1,4-phen-
ylene) oxide resins consist of basic res-
ins produced by the oxidative coupling
of 2,6-xylenol such that the finished
basic resins meet the specifications
and extractives limitations prescribed
in paragraph (c) of this section.

(b) Optional adjuvant substances. The
basic poly(2,6-dimethyl-1,4-phenylene)
oxide resins identified in paragraph (a)
of this section may contain optional
adjuvant substances required in the
production of such basic resins. The op-
tional adjuvant substances required in
the production of the basic poly(2,6-di-
methyl-1,4-phenylene) oxide resins may
include substances permitted for such
use by regulations in parts 170 through
189 of this chapter, substances gen-
erally recognized as safe in food, sub-
stances used in accordance with a prior
sanction or approval, and the fol-
lowing:

List of substances
Limitations (expressed as

percent by weight of finished
basic resin)

Diethylamine .......................... Not to exceed 0.16 percent
as residual catalyst.

Methyl alcohol ........................ Not to exceed 0.02 percent
as residual solvent.

Toluene .................................. Not to exceed 0.2 percent as
residual solvent.

(c) Specifications and extractives limita-
tions. The poly(2,6-dimethyl-1,4-phen-
ylene) oxide basic resins meet the fol-
lowing:

(1) Specifications. Intrinsic viscosity
is not less than 0.30 deciliter per gram
as determined by ASTM method D1243–
79, ‘‘Standard Test Method for Dilute
Solution Viscosity of Vinyl Chloride
Polymers,’’ which is incorporated by
reference, modified as follows. Copies
of the incorporation by reference may
be obtained from the American Society
for Testing Materials, 1916 Race St.,
Philadelphia, PA 19103, or may be ex-
amined at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408.

(i) Solvent: Chloroform, reagent grade
containing 0.01 percent tert-
butylcatechol.

(ii) Resin sample: Powdered resin ob-
tained from production prior to mold-
ing or extrusion.

(iii) Viscometer: Cannno-Ubbelohde se-
ries 25 dilution viscometer (or equiva-
lent).

(iv) Calculation: The calculation
method used is that described in appen-
dix X.1.3 (ASTM method D1243–79, cited
and incorporated by reference in para-
graph (c)(1) of this section) with the re-
duced viscosity determined for three
concentration levels (0.4, 0.2, and 0.1
gram per deciliter) and extrapolated to
zero concentration for intrinisic vis-
cosity. The following formula is used
for determining reduced viscosity:

Reduced viscosity in terms
of deciliters per gram =

−
×

t t

t c
o

o

where:

t=Solution efflux time.
to=Solvent efflux time.
c=Concentration of solution in terms of

grams per deciliter.

(2) Extractives limitations. Total resin
extracted not to exceed 0.02 weight-per-
cent when extracted with n-heptane at
160 °F for 2 hours as determined using
200 milliliters of reagent grade n-
heptane which has been freshly dis-
tilled before use and 25 grams of poly
(2,-6-dimethyl-1,4-phenylene) oxide
resin. The resin as tested is in pellet
form having a particle size such that
100 percent of the pellets will pass
through a U.S. Standard Sieve No. 6
and 100 percent of the pellets will be
held on a U.S. Standard Sieve No. 10.

(d) Other limitations. The poly(2,6-di-
methyl-1,4-phenylene) oxide resins
identified in and complying with this
section, when used as components of
the food-contact surface of any article
that is the subject of a regulation in
parts 174, 175, 176, 177, 178 and § 179.45 of
this chapter, shall comply with any
specifications and limitations pre-
scribed by such regulation for the arti-
cle in the finished form in which it is
to contact food.

(e) Uses. The poly(2,6-dimethyl-1,4-
phenylene) oxide resins identified in
and complying with the limitations in
this section may be used as articles or
components of articles intended for re-
peated food-contact use or as articles
or components of articles intended for
single-service food-contact use only
under the conditions described in
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§ 176.170(c) of this chapter, table 2, con-
ditions of use H.

[42 FR 14572, Mar. 15, 1977, as amended at 49
FR 10111, Mar. 19, 1984; 63 FR 8852, Feb. 23,
1998]

§ 177.2465 Polymethylmethacrylate/
poly(trimethoxysilylpropyl)meth-
acrylate copolymers.

Polymethylmethacrylate/
poly(trimethoxysilylpropyl) methacry-
late copolymers (CAS Reg. No. 26936–
30–1) may be safely used as components
of surface primers used in conjunction
with silicone polymers intended for re-
peated use and complying with § 175.300
of this chapter and § 177.2600, in accord-
ance with the following prescribed con-
ditions.

(a) Identity. For the purpose of this
section, polymethylmethacrylate/
poly(trimethoxysilylpropyl)methacry-
late copolymers are produced by the
polymerization of methylmethacrylate
and
trimethoxysilylpropylmethacrylate.

(b) Conditions of use. (1) The
polymethylmethacrylate/
poly(trimethoxysilylpropyl)meth-
acrylate copolymers are used at levels
not to exceed 6.0 percent by weight of
the primer formulation.

(2) The copolymers may be used in
food contact applications with all food
types under conditions of use B
through H as described in table 2 of
§ 176.170(c) of this chapter.

[59 FR 5948, Feb. 9, 1994]

§ 177.2470 Polyoxymethylene copoly-
mer.

Polyoxymethylene copolymer identi-
fied in this section may be safely used
as an article or component of articles
intended for food-contact use in ac-
cordance with the following prescribed
conditions:

(a) Identity. For the purpose of this
section, polyoxymethylene copolymers
are identified as the following: The re-
action product of trioxane (cyclic
trimer of formaldehyde) and ethylene
oxide (CAS Reg. No. 24969–25–3) or the
reaction product of trioxane (cyclic
trimer of formaldehyde) and a max-
imum of 5 percent by weight of
butanediol formal (CAS Reg. No. 25214
85–1). Both copolymers may have cer-
tain optional substances added to im-

part desired technological properties to
the copolymer.

(b) Optional adjuvant substances. The
polyoxymethylene copolymer identi-
fied in paragraph (a) of this section
may contain optional adjuvant sub-
stances required in its production. The
quantity of any optional adjuvant sub-
stance employed in the production of
the copolymer does not exceed the
amount reasonably required to accom-
plish the intended technical or physical
effect. Such adjuvants may include
substances generally recognized as safe
in food, substances used in accordance
with prior sanction, substances per-
mitted under applicable regulations in
parts 170 through 189 of this chapter,
and the following:

(1) Stabilizers (total amount of stabi-
lizers not to exceed 2.0 percent and
amount of any one stabilizer not to ex-
ceed 1.0 percent of polymer by weight)

Calcium ricinoleate.
Cyanoguanidine.
Hexamethylene bis(3,5-di-tert-butyl-4-

hydroxyhydrocinnamate) (CAS Reg. No.
35074–77–2).

Melamine-formaldehyde resin.
2,2′-Methylenebis(4-methyl-6-tert-butyl-

phenol).
Nylon 6/66, weight ratio 2/3.
Tetrakis [methylene (3,5-di-tert-butyl-4-

hydroxyhydrocinnamate)] methane.

(2) Lubricant: N,N′Distearoylethyl-
enediamine.

(c) Specifications. (1) Polyoxymeth-
ylene copolymer can be identified by
its characteristic infrared spectrum.

(2) Minimum number average molec-
ular weight of the copolymer is 15,000
as determined by a method titled
‘‘Number Average Molecular Weight,’’
which is incorporated by reference.
Copies are available from the Center
for Food Safety and Applied Nutrition
(HFS–200), Food and Drug Administra-
tion, 200 C St. SW., Washington, DC
20204, or available for inspection at the
Office of the Federal Register, 800
North Capitol Street, NW., suite 700,
Washington, DC 20408.

(d) Extractive limitations. (1) Polyoxy-
methylene copolymer in the finished
form in which it is to contact food,
when extracted with the solvent or sol-
vents characterizing the type of food
and under conditions of time and tem-
perature as determined from tables 1
and 2 of § 175.300(d) of this chapter,
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