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Legal Disclaimer

 The information contained herein are my personal
compilation of instructional materials and do not
necessarily reflect or include information or instructions
used by my employer.

* This Primer on Patent Law Fundamentals is not legal
guidance and should not be relied upon for any of your
Intellectual property decisions or actions — | recommend
that you seek the advice of competent legal counsel for
any specific intellectual property legal issues you may
have.
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How to Read a U.S. Patent Publication
Information Page

* Related applications

— Priority purposes
 U.S. and international search
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* Field of search during exam
 References cited during exam

— U.S. and foreign patent
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— Other publications
 Examiner(s), attorney(s)
o Abstract
— Summary of 150 words or less
— Nature and gist of invention
* No. of claims and drawings
* One figure of drawings
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How to Read a U.S. Patent Publication

Drawings

U.S. Patent

35 U.S.C. 113 —requires that
drawings of the invention be

50
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Nov. 30, 2004

US 6,824,878 B2

submitted “where necessary for the

10

$—12

understanding of the subject
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316
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matter sought to be patented.”

18

Almost always necessary in the
mechanical and electrical arts.

May not be necessary in the

30

FIG. 1

chemical arts. 55

122

— Composition of matter. -

— Typically required for process
patents

Graphs included as drawings.
— Support data as tables in detailed
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How to Read a U.S. Patent Publication
Specification

« 35U.S.C. 112 — 1st paragraph : “The
specification shall contain a written description of
the invention, and of the manner and process of
making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled
In the art to which it pertains, or with which it is
most nearly connected, to make and use the
same, and shall set forth the best mode
contemplated by the inventor of carrying out his
Invention.”

e 3 regquirements:
— written description

— enablement
— best mode
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How to Read a U.S. Patent Publication
Specification

« Written description requirement

— The invention must be described so that those skilled
In the art will know that the inventor was in possession
of the invention at the time the application was filed.

 The disclosure must support all the claims.

— To ensure that the scope of any new or amended
claims was sufficiently described in the original spec.
so that the filing date is truly the date of the invention
covered by the claims.

* Whether one skilled in the art could reasonably have
found the later claimed invention in as-filed specification.

* Prohibition against adding new subject matter to the
spec. to support later added/amended claims.

— Judged as of application filing date.
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How to Read a U.S. Patent Publication
Specification

 Enablement requirement

— Specification must be in such full, clear and
concise terms as to enable any person skilled
In the art to make and use the invention.

— Must apprise one of ordinary skill in the art
how to make and how to use the invention
without undue experimentation.

— Not fatal if some experimentation is needed.
— Judged as of application filing date.
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How to Read a U.S. Patent Publication
Specification
e Best mode requirement

— A description of the best embodiment of the invention
known to the inventors.

 Need not be indicated as “best” embodiment in the
application.

— Inventor’s preferred way to make and use the
iInvention.

— Cannot conceal from public preferred embodiments of
the invention.
* Prior to America Invents Act, grounds to invalidate a patent.

— Duty to update when filing related applications with
new subject matter.

— Judged as of applicafign, filipg date. 80



How to Read a U.S. Patent Publication
Specification

Title
Should be general.

Not like a technical paper
title.

Cross-reference to related
applications

To claim priority to earlier
filed applications

Provisional, non-provisional,
foreign application

Field

Technical field to which
iInvention pertains.

1-2 sentences only

PTO uses to route .
application to right examining

group.

US 2006/0264543 Al

FIBER REINFORCED POLYPROPYLENE
COMPOSITIONS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application 60/681,609 filed May 17, 2005.

FIELD OF THE INVENTION

[0002] The present invention is directed generally to
articles made from fiber reinforced polypropylene compo-
sitions having a Aexural modulus of at least 300,000 psi and
exhibiting ductility during instrumented impact testing. The
present invention is also directed 1o processes for making
such articles: It more particularly relates to advantageous
fiber reinforced polypropylene compositions of matter. Still
more particularly, the present invention relates to polypro-
pylene based fiber composites including a propylene based
polymer, an organic fiber, and an inorganic filler.

BACKGROUND OF THE INVENTION

[0003] Polyolefins have limited use in engineering appli-
cations due w0 the tadeofl’ between toughness and stiffness.
For example, polyethylene is widely regarded as being
relatively tough, but low in stifiness. Polypropylene -
ally displays the opposite wend, iec., is relatively stff, bur
low in toughness.

[0004] Several well known polypropylene compositions
have been introduced which address toughness. For
example, it is known 1o increase the toughness of polypro-
pylene by adding rubber particles, either in-reacior resulting
in impact copolymers, or through post-reactor blending.
However, while toughness is improved, the stiffness is
considerably reduced using this approach.

[0005] Glass reinforced polypropylene compositions have
been introduced to improve stiffness. However, the glass
fibers have a tendency to break in typical injection molding
equipment, resulting in reduced oughness and stiffness. In
addition, glass reinforced products have a tendency 1 warp
afler injection molding

[0006] Ancther known method of improving physical
properties of polyolefins is organic fiber reinforcement. For
example, EP Patent Application 0397881, the entire disclo-
sure of which is hereby incorpomated herein by refercnce,
discloses a composition produced by melt-mixing 100 parts
by weight of a polypropylene resin and 10 1o 100 parts by
weight of polyester fibers having a fiber diameter of 1 10 10
deniers, a fiber length of 0.5 10 50 mm and a fiber strength
of 5 1o 13 g/d, and then molding the resulting mixmre. Also,
US. Pat. No. 3,639,424 w0 Gray, Jr. et al., the entire
disclosure of which is hereby incorporated herein by refer-
ence, discloses a composition including a polymer, such as
polypropylene, and uniformly dispersed therein at least
about 10% by weight of the composition staple length fiber,
the fiber being of man-made polymers, such as poly(cthyl-
enc terephthalate) or poly(l . d-cyclohexylenedimethylenc
werephthalate).

[0067] Fiber reinforced polypropylene compositions are
also disclosed in PCT Publication WO02/053629, the entire
disclosure of which is hereby incorporated herein by refer-
ence. More specifically, WO02/053629 discloses a poly-
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meric compound, comprising a thermoplastic matrix having
a high flow during melt processing and polymeric fibers
Im\-'mg lengths of from 0.1 mm to 50 mm. The polymeric

vl comprises b 0.5 wt % and 10 wi % of a
!uhm:anl

[0008] Various modifications to organic fiber reinforced
polypropylene compositions are also known. For example,
pulwleﬁru modified with maleic anhydride or scrylic acid
have been used as the matrix component to improve the
interface strength between the synthetic organic fiber and the
polyolefin, which was thought to enhance the mechanical
propertics of the molded product made therefrom

[0009] Other background references include PCT Publi-
cation WOSWVO5164; EP Patent Application 0669372; LIS,
Pat. No. 6,395,342 w Kadowaki et al.; EP Pawem Application
1075918; UU.S. Pat. No. 5,145,891 to Yasukawa ot al., US.
Pat. No. 5,145,892 o Yasukawa et al; and EP Patemt
0232522, the entire disclosures of which are hereby incor-
porated herein by reference.

[0010] A need exists of an improved polypropylene based
ﬁbc-r composite that yvields a combination of improved
1 h and stiffi for use in molded
articles at favorable raw malerial and manufacturing costs.
In addition, the polypropylenc-fiber compositions when
formed into molded articles will ideally not splinter after
subjected to break through drop weight impact testing.

SUMMARY OF THE INVENTION

[0011] It has surprisingly been found that substantially
lubricant-free fiber reinforced polypropylene compositions
can be made which simultancously have a flexural modulus
of at least 300,000 psi and exhibit ductility during instru-
mented impact testing. Particularly surprising is the ability
to make such compositions using a wide range of polypro-
pylenes as the matrix material, including some polypropy-
lenes that without fiber are very brittle. The compositions of
the present invention are particularly suitable for making
articles including. but not limited 10 household appliances,
smomotive parts, and boat hulls

[0012] Inone embodiment, the present invention provides
an arficle of manufacture made from a composition com-
prising, based on the total weight of the composition, at least
30 wt % polypropylene, from 10 to 60 wt % organic fiber,
from O to 40 wt % inorganic filler, and from © w 0.1 w1 %6
lubricant. The composition has a Ilﬂl modulus of at least
300,000 psi and exhibits duc during instrumented
impact testing (15 mph, =29°C., 25 Ibs) In another embodi-
ment, the fiber reinforced polypropylene composite with an
inorganic filler further includes from 001 0 0.1 wt %
lubricant. Suitable lubricants include, but are not limited 1o,
silicon oil, silicon gum, fatty amide, paraffin oil, paraflin
wax, and ester oil. In another embodiment, the presemt
invention provides an automotive part made from such
composition.

[0013] In another embodiment, the present invention pro-
vides an article of manufacture made from a composition
consisting essentially of ot least 30 wt % homopolypropy-
lene, from 10 1o 60 wt % organic fiber, and from 0.1 to 40
wi % inorganic filler, based on the total weight of the
composition. The composition has a flexural modulus of at
least 300,000 psi and exhibits ductility during instrumented
impact testing (15 mph, -25" C., 25 Ibs).
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How to Read a U.S. Patent Publication
Specification

Background

Discussion of state of closest
art

— May include references to
patents

— Set forth problems involved
with prior art which are
solved by invention. Problem-
solution approach for Europe.

— Characterizations in
background are binding
admissions (even if wrong)

— Shorter Is better
Summary

Brief summary of invention
Indicating its nature and
substance

Directed to claimed invention
Recite independent claim(s)

US 2006/0264543 Al

FIBER REINFORCED POLYPROPYLENE
COMPOSITIONS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application 60/681,609 filed May 17, 2005.

FIELD OF THE INVENTION

[0002] The present invention is directed generally to
articles made from fiber reinforced polypropylene compo-
sitions having a Aexural modulus of at least 300,000 psi and
exhi ng ductility during instrumented impact testing. The
present invention is also directed 1o processes for making
such articles: It more particularly relates to advantageous
fiber reinforced polypropylene compositions of matter. Still
more particularly, the present invention relates to polypro-
pylene based fiber composites including a propylene based
polymer, an organic fiber, and an inorganic filler.

BACKGROUND OF THE INVENTION

[0003] Polyolefins have limited use in engineering appli-
cations due w0 the tadeofl’ between toughness and stiffness.
For example, polyethylene is widely regarded as being
relatively tough, but low in stifiness. Polypropylene gener-
ally displays the opposite wend, iec., is relatively stff, bur
low in toughness.

[0004] Several well known polypropylene compositions
have been introduced which address toughness. For
example, it is known 1o increase the toughness of polypro-
pylene by adding rubber particles, either in-reacior resulting
in impact copolymers, or through post-reactor blending.
However, while toughness is improved, the stiffness is
considerably reduced using this approach.

[0005] Glass reinforced polypropylene compositions have
been introduced to improve stiffness. However, the glass
fibers have a tendency to break in typical injection molding
equipment, resulting in reduced oughness and stiffness. In
addition, glass reinforced products have a tendency o warp
after injection molding

[0006] Asncther known method of improving physical
properties of polyolefins is organic fiber reinforcement. For
example, EP Patent Application 0397881, the entire disclo-
sure of which is hereby incorporated herein by refercoce,
discloses a composition produced by melt-mixing 100 pans
by weight of a polypropylene resin and 10 1o 100 parts by
weight of polyester fibers having a fiber diameter of 1 10 10
deniers, a fiber length of 0.5 10 50 mm and a fiber strength
of 5 1o 13 g/d, and then molding the resulting mixmre. Also,
US. Pat. No. 3,639,424 o Gray, Jr. et al., the entire
disclosure of which is hereby incorporated herein by refer-
ence, discloses a composition including a polymer, such as
polypropylene, and uniformly dispersed therein at least
about 10% by weight of the composition staple leagth fiber,
the fiber being of man-made polymers, such as poly(cthyl-
enc terephthalate) or poly(]l 4-cyclobexylenedimethylenc
werephthalate).

[0067] Fiber reinforced polypropylene compositions are
also disclosed in PCT Publication WO(?Z'U%"! 629, the entire
disclosure of which is hereby i ted herein by refer-
ence. More specifically, WO02/053629 discloses a poly-
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meric compound, comprising a thermoplastic matrix having
a high flow during melt processing and polymeric fibers
having lengths of from 0.1 mm to 50 mm. The polymeric
compound compnscs between 0.5 wi % and 10 wi %% of a
tubricant.

[0008] Various modifications to organic fiber reinforced
polypropylene compositions are also known. For example,
polyolefins modified with maleic anhydride or scrylic acid
have been used as the matrix component o improve the
interface strength between the synthetic organic fiber and the
polyolefin, which was thought to enhance the mechanical
propertics of the molded product made therefrom

[0009] Other background references include PCT Publi-
cation WOSMWOS5164;, EP Pateat Application 0669372; U.S.
Pat. No. 6,395,342 w Kadowaki et al.; EP Pawem Application
1075918; UU.S. Pat. No. 5,145,891 to Yasukawa ot al., US.
Pat. No. 5,145,892 w Yasukawa et al; and EP Patent
0232522, the entire disclosures of which are hereby incor-
porated herein by reference.

[0010] A need exists of an improved polypropylene based
fiber composite that yvields a combination of improved
mpact h and stiffi for use in molded
articles at favorable raw malerial and manufacturing costs.
In addition, the polypropylenc-fiber compositions when
formed into molded articles will ideally not splinter after
subjected to break through drop weight impact testing.

SUMMARY OF THE INVENTION

[0011] It has surprisingly been found that substantially
lubricant-free fiber reinforced polypropylene compositions
can be made which simultancously have a flexural modulus
of at least 300,000 psi and exhibit ductility during instru-
mented impact testing. Particularly surprising is the ability
to make such compositions using a wide range of polypro-
pylencs as the matrix material, including some polypropy-
lenes that without fiber are very brittle. The compositions of
the present invention are particularly suitable for making
articles including. but not limited 10 household appliances,
smomotive parts, and boat hulls

[0012] Inone embodiment, the present invention provides
an arficle of manufacture made from a composition com-
prising, based on the total weight of the composition, at least
30 wt % polypropylene, from 10 to 60 wt % organic fiber,
from O to 40 wt % inorganic filler, and from O w 0.1 w1 %
lubricant. The composition has a fexural modulus of at least
300,000 psi and exhibits ductility during instrumented
impact testing (15 mph, =29° C_, 25 Ibs). In another embodi-
ment, the fiber reinforced polypropylene composite with an
inorganic filler further includes from 001 0 0.1 wt %
lubricant. Suitable lubricants include, but are not limited 1o,
silicon oil, silicon gum, fatty amide, paraffin oil, paraflin
wax, and ester oil. In another embodiment, the presemt
invention provides an automotive part made from such
composition.

[0013] In another embodiment, the present invention pro-
vides an article of manufacture made from a composition
consisting essentially of ot least 30 wt % homopolypropy-
lene, from 10 1o 60 wt % organic fiber, and from 0.1 to 40
wi % inorganic filler, based on the total weight of the
composition. The composition has a flexural modulus of at
least 300,000 psi and exhibits ductility during instrumented
impact testing (15 mph, -25° C., 25 Ibs).
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How to Read a U.S. Patent Publication
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Brief description of the
drawings

— Brief description of each
figure.

Detailed description
— Solution to problem in prior art

— Satisfy written description,
enablement and best mode
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embodiments of the invention.

— When drawings, a description
of each with reference to parts
of drawing by numbering.

— Disclose ranges of variables
— Data tables

— Units in Sl units.
— More is better.

US 6.824.878 B2

3
ene homopolymer; (i) an ethylene pol
dialkylsiloxanc sclected from the group consist
(1) a polydialkylsiloxane having a number averag
lar weight above about 250,000, typically abowve about
300,000 and a viscosily of abowve aboul 10,000,000 <Si,
usually ranging from about 15,000,000 to about 20,000,000
t..and (2) a polydialks

of friction ranging from about (.1 1o about 0.85
as determined by ASTM DS94 with an 1514 kg (4 1b.)
pound sled. Pat. No. 6,087,015 is incorporated hercin
by reference s r.lllln.l'\ us. il Mo, 6,087,015 is
incorporated berein by reference in its enti

U.S. Pai. No. 6,086,982 describes a hm\mll\ oricnted
m. The n-heptane-insoluble conte
chain isotactic index, measured by <13> C-NMR
spectroscopy, of at least 97%. In addition, a process for the
production of the polypropylene film and the use of the film
are described. U at. No. 6,086,952 is incorporated hercin
by reference in its entirety.

U.S. Par. No. 6,074,762 describes a blod
which comprises a core layer of a thermopl
having a first side and a sccond side; a functional layer
which is primable or scalable or treatable for printing or
2 is on the first side of the core layer, and a block-
resistant layer is on the second e of the core layer.
block-re _
mount of a pu]\dn[k\h joxane. based upon the en

of the block-resistamt layer, suffici w inhit
Ialm.]unl_ of the blogl tant layer o the functional
when they are in contact and which polydialkylsiloxane
deposits silicon onto the functional layer but the amount of
silicon deposited is nol substantially dewrimental 1o the
printing function or the scaling function. U.S. Pal. No.
6,074,762 is incorporated herein by reference in its entirety.

MMARY OF THE INVENTION

tion, there is pro-

In accordance with the present inv
i tof fir

vided a poly

low coc T

colefin wherein the co
w of the film;
(b) a first ransition layer comprising a poly
silicone additive, wherein the first tram:
xterior 10 the core layer; and
(<€) a first skin layer comprising a polyolefin whercin the
rst skin laver is exterior to the first transition layer, and
whercin the first sKin layer is exteriorn 1o the core 1
The advantages of the present
maore of the following:

alefin and a
ion layer is

nvention include one or

A film which can be scaled on both side:
A film which can be treated on both sides
A film which is composed of muliiple 1

A film which has high scraich resistance
A film which has good slip propertics.
A film which is transparcnt

A film which has good printabili

A film which has decreased coefficient of fri
A film which has decreased hot slip
A two-sid

treated, two-side sealable film using a silicon
oil slip package

A film without loss of scalability after treatment

For a better undersianding of the present inv

together with other and further objects, reference is made 1o

2019 Copyright

4
the following description, taken together with the ac
nying drawings, and its scope will be pointed out
appended claims.

BRICF DESCRIPTION OF THE DRAWINC

The novel features believed characteristic of the invention
are set forth in the appended claims. The invention itselfl
however, as well as a p 2 mode of use, further objects
and advamages thereof, will best be undersiood by reference
() following detailed description of several illustrative
embodiments when read in conjunction with the accompa-

rompa-
n the

DETAILED DESCRIPTION OF THE DRAWING!

G 1 is a cross sectional view of a five

Referring now to
layered film SO0. The film 50 is comprised of a first surface
11, a first skin layer 10, a first intermediate or transition layer
core layer 14, a second intermediate or transition
16, a sccond skin layer 18, and a second surface 19,

In one embodiment of ve layered film S0, the first
oxane additive

a scoond cmbodiment,
iloxanc additive as in the fi

the first transition layer 12
51

In a third embodiment of a five layered film S0, the first
surface 11 of the first sKin layer 10 is treated and the first
transition layer 12 comprises a polydialkylsiloxane additive
Possible wreamments for the first surface 11 include corona
dischange. flame, and plasma treatment.

a fourth embodiment of a five layered film S0, the first

11 of the first \'Lln laye: is treated and the fi

Isi
bodiment, and the second surface 19 of the
second skin layer 18 is treated and the second transition
layer 16 compriscs a polydialkylsiloxane additive. Possible
1 include corona discharge,

ﬂ.nmn.. and plasma treatment.
Referring now 1o FIG. 2 is a cross so

ional view of a
three layered 1 30 The film 30 s o rised of a first
11, a first skin layer 10, a first transition layer 12,
core layer 14, and a sccond surface 19.

In one embodiment of a three layered film 30, the first
transition layer 12 comprises a polydialkylsiloxanc additive
a second embodiment of a three layvered film 30, the

ace 11 of the first skin layer 10 is treated and the first
transition layer 12 comprises a polydialkylsiloxanc additive
l’km..hl‘: wreanments for the first surface 11 include corona
. Name, and plasma treatnm
g now to FIG. 3 is a cross sectional view of a four

- I'he film 40 is comprised of a first su
r 10, a first transition layer L
layer 18, and a second surface 19.

In onc embodiment of a four layered film 40, the first
transition layer 12 comprises a polydialkylsiloxane additive.

In a second embodinent of a four layered film 40, the first
surface 11 of the first skin layer 10 is treated and the first
transition layer 12 compris oxanc additive.
Possible treatm for the first surface 11 include corona
discharge, flam d plasma treatment

In another embodiment, to aid in providing the film with
low light transmission, especially the UV and blue
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 Examples

— Experimental data

— Actual (past tense) or
prophetic (present

tense).

— Comparative
examples useful.

— Test methods used

(ASTM).

— In many countries,
claims will be limited to
examples.

— More Is better.

nt Publication

US 6,824,878 B2

11

U.S. Pai. Nos. 6,077,602; 6,013,353; 5981,07%; 5,972,496;
6,074,762; 6,025,059; and 5,888,648 disclose the use of
coatings and/or metal layers on a film, and arc disclosed
herein by reference. In one embodiment, suitable coatings
may include PVAIC"s, WH's, or acryvlics which serv
boost gloss, cnhance machincability, and/or enhance ink
ble metals may include aluminum. In another
ihe first skin layer 10 and/or the second skin
layer 18 may have an aluminum layer applied by a vacuum
deposit process.

Although certain preferred embodiments have been dis-
closed for the five layer film S0, three layer film 30, and four
layer film 40, additional embodiments of films with three or
more layers are possible by interchanging clements already
disclosed t would be clear o one with ordinary skill in the

@

c 1o

art.
The following examples illustrate the present invention:
XAMPI

An example of a typical 4 or S-layer h
coextruded structure exhibiting this concept
representative polyolefins for the tie layers a
layers is shown below.

d

ndom copolymer, PB copolymer,
. EVA, EMA, Suslyn ion

PP homopolymer, EF block o

E, LLDPE

B terpolymer, MI

LIDP)

(5=50 micron thickness)
EP block copolyaes, EP
MDPE, LLDPE,

m copelyn

2, EVA, EMA,

Treated or

EXAMPLE
I'wo Side Scalable Coextruded Type Structures
S-layer two side sealable film stuctures (21 microns)
were produced with siloxane type additives in both tie
layers. The layer structure was as follow

30 slip propertic

12

Outside - Untreated

EFB terpolymer (0.15-0.60 macron thickncss)
D Series EFB. terpobymer wipolydinectiiyls daxane sdditive
18.5-19,5 micron thickness)
ten mer wipolydimethylsiloxane additive
ic } EPB serpolymer 5-0_60 micron thickness )
Inside -
s Three types of siloxanc additives were trialed: 1. Dow

Coming 10,000 cs sil
c oil, 3. Dow C 2z M
werbatch (509 ulira hi secular weight
homopolymer). Two control f
20 parison purposes. One control film (BW-01270-01) was a
A-dayer film with 30,000 cs silicone oil in each skin laver.
One side was treate: exhibit the loss of sealability when
a surface with silicone oil is treated. A sccond control
L (BW-01270-03) film was produced with no siloxane ad

< oil, 2. Dow Corn

2 60,000 cs
0-001 silicone gum mas-
il in PP

in neither the skin layer nor the tic layer to exhibit the high

cof numbers oblained when siloxane is not used

additive n the film.

Films were tested for erimp seal strength (230-2.
IMI static and kinetic cof, and optical propertics. (haze
gloss). Lab test data is shown in the table below. Wit
three types of siloxane add
passibl

ve in the tie layer, it was
to produce a surface treated two side scalabl
that exhibited improved cof relative to the control
hout siloxane additive. The ulirabigh molecular wei
n was found to be the most effective of the 3
rdditives for maintaining scalability and improving
The use of silicone gum also allows for
thinner skin layers 10 be used without scalability loss after
surface treatment. For all films, the treated surface has a

silicone g
siloxanc

higher cof than the untreated surface probably due 1o static
charges induced with corona treatmy

SILOXANE I

Fi

TIE LAYER LAB TEST RESULTS

Inside - [)
h
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How to Read a U.S. Patent Publication

Claims

35 USC 112, 2" para.

— The specification

shall

conclude with one or more
claims particularly pointing out

and distinctly claiming the

subject which the applicant
regards as his invention.

Define the scope of protection

afforded by the patent grant.
Accurate and unambiguous
Allows others to avoid

infringement

Consecutively numbered.
Independent and dependent

format

“The name of the g
claim.”

ame is the

US 6,824,878 B2

13

moplastic film comprisin
(a) a core layer comprising a Ziegler-Nata
polymerized polypropylene, polyethylene, pol
copolymers thereof or blends ihereof wherein the core

layer comprises the interior of the f

(b) a first transition layer comprising a pu]\vc\ls.lm and a
ilicone additive, whercin the first transition layer is
ior 1o the core layer; and
(<) a first skin layer comprising a polyolefin wherein th
first skin layer is exterior to the first transition layer and
the core lay
n ihe first iransiti
e first skin layer.

2 I'Ilc filon of claim 1 wherein the first skin layer has an
exposed surface and whercin lh:, exposed surface of the first
skin layer is subjected 1o ted from the group
consisting of corona discharge, plasma, and flame

. The film of claim 1 in which the silicone additive
rm-: transition layer is a polydia

4. The film of claim 1 in which the silicone additive of the
on layer is a polvdimethylsiloxane.

5. The 1 of claim 1 which a sufficicnt amount of
silicone additive is incorporated in the first transition layer
as 1o migrate through lin. first skin layer to an I.hp-vn\.(l

i r to confer a cocfli

atalyst-

er;

o la is between the core |

er

of the

.

surfaces of the first ski layer to confer a coclli af
friction from about 0.2 10 about 0.5

7. The film of claim 1 wherein the first skin layer further
wcomprises an anti-block: agenl and wherein at least a
major proportion of the anti-blocking agent is in the form of
particles of approximately spherical shape

8. The film of claim 7 wherein the .muvhlm.klnL, agent is
selected from the group consi:
methacrylate, and polymeth

9. The film of claim 7 wh

in the anti-blocking agent

panicles wherein at least a major propornion of whi
are approximately spherical in shape.

10, The film of <laim 1 hercin the first skin layer
comprises a polymer selected from the group consisting «
cthylene-propylene terpolymer, cibiylenc-
propyvlene random mer, propylene-butene-1
wopolymer, \di)l’l LIP EW, EMA, surlyn

ene-propybene-
from about 10 10
about 90 weight percent of the blend and the ethylenc-
propylene random copolymer comprises from about 10
about 90 weight percent of the blend

12"

ylene with from about 65 1o 95 propylenc with butenc-1
ng up the balance of the lq.rpul\n!t.r

lene-propylene-
butene-1 terpolymer is obtained from the random interpo-
lymerization of from about 3 to about 6 weight percent
cthylene v from about 86 1o about 93 weight percent
propylene with butenc<1 making up the balance of the

mer.
The film of claim 10 in which the ethylene-propylene
random copolymer is oblained from ihe random
co-polymerization of from about 2 to about 8 weight perc
:ne with propylene making up the balance of

the

2019 Copyright
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5. The film of claim 10 in wh the propylenc-butene-1
copalymer is obtained from the random co-polymerization
of from about 1 to about 16 weight percent butence-1 with
lene making up the balance of the copolymer.

. The film of claim 1 wherein the core layer comprises

pylene homopol y

low-dens cthylenc, a cihylenc-propylene copolymer,
and mixtures thereof.
17. The film of claim 1 whercin the tramsition |

comprises a polymer selected from the group consis
polypropylene homopolymer, medium-densi

polyethylene, linecar low-dens polyethylene, low-density
polyethylene, etk Jdene copolymer, propylene
butene copolymer, lenc-propylenc-butenc terpolyme
-, and mixturcs

18. The film of claim 1 in which the core layer comprises
at least about 7O percent of the total thickness of the f

19 The film of claim 18 in which the to1al thickness o
film is from aboul 0.35 1o about 2.0 my

20. The film of claim 1 wherein the first transition layer
has a thickness of about 0.2 to about & microns and whercin
the first skin layer has a thickness of about 0.1 to about 3
MICTOnS.

21. The film of claim 1 whercin the silico
a viscosily greater than about 1,000,000 centisiokes

22 I'Jh. Illm of claim crein the silicone additive has
rom about 10,0000 centistokes o about
"1[! 000, mbu centistokes.

23. The film of claim 1 whercin the silicone additive
a viscosilty greater than about 1,000 centistokes.

24. The film of claim 1 wherein the firsi transition layer
comprises from about 0.2% to about weight of the
silicone additive

25. The film of claim 1 wherein the first transition laye
compriscs from about 0.6 to about 29% by weight of the
silicone additive

26. The film of claim 1 wherein the 1 transition layer
comprises from about 0.6% to about 2% by weight of the
>-|]|-.\>ru additive, and wherein the silicone additive has a
10,000,000 cenistokes 1o about

eth:
EVA, EMA, surlyn ionome

additive has

has

sclected from the

group consisting of acrylics, PVDC, PVOH, and mixturcs
thereof.

he film of <laim 1 whercin the exterior side of the
g ized.

m of claim 1 having a scal strength of at least

200 grams per inch and having a coctlicient of friction

about
of at most about

30. The film of |.]a<nn 1 having a seal strength of at least
aboul 240 grams per inc nd having a coeflicient of friction
of at most about 0.4,

31. A method of making a film comprising the steps of:

(1) coextruding a film through a die whercin the

comprises a core layer comprising a polyolefin v
the core layver comprises the interior of the lm
transition layer comprising & polyolcfin and a s
additive, wherein the first transition layer is exterior to
the core layer; and a m-.: skin layer compr
polyolefin, and bei ally free of a ilicone
additive, whercin the first sKin layer is exterior 1o the
first transition layer, and whercin said the first skin
layer is exteriorn to the core layer, and wherci
transition layer is between the core layer and the first
skin layer;
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Patent Claims

Claims start on a separate page of the patent application beginning
with:
— “l (or we) claim.” or “What is claimed is:”
One sentence rule per claim.
Claim: What is the Best Unique Description of the Invention?

— “Unique or novel”. no single prior reference (including our own)
includes (anywhere In the reference) every characteristic in the
new application claim

— Best: recites only enough characteristics to be novel.
Independent claim — 35 USC 112 (c) (previously 3" para.)
— Does not refer to another claim (long form)

— Stands alone
1. The polymer composition comprising A, B, C and D.

Dependent claim — 35 USC 112 (c)(d)(e) (previously 3"d-5! para.)
— Refers to previous claims (short form)

— Incorporates by reference all the limitations of the claim to which
it refers

— Specifies further limitations

o 2. The polymer composig8{bcg clarin]qil, further including E.

e 2. The polymer composition co?ﬁ%r'ﬁsmg A, B, C,DandE. 86



Patent Claims

Type of claims based on subject matter:
— Machine or apparatus claims
* An automated extrusion machine.. ..
— Manufacture or article claims
« A writing device . . .
 Areactor...
— Process or method claims
* Method of making
— A method of making pizza . . .
» Method of using

— A method of using a polyethylene plastic film to stop
basement water infiltration . ..

— Composition of matter claims
« A pharmaceutical compound . ..

« Catalysts, resins . . "2019 Copyright
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Patent Claims

3 Parts of Claims:

1. Preamble

2. Transition phrase
3. Body

Example

1. A regenerable sulfur oxides trap catalyst composition for
trapping SOx from a combustion source comprising a
metal (M) oxide, wherein M is selected from Cu, Fe, Mn,
Ag, Co, Ce, Zr and combinations thereof.

 Preamble — “A regenerable sulfur oxides trap catalyst
composition for trapping SOx from a combustion
source”

« Transition phrase — “comprising”
 Body - “a metal (M) oxide, wherein M is selected from
Cu, Fe, Mn, Ag, Co, Ce, Zr and combinations thereof.”
2019 Copyright 88



Patent Claims - Preamble

Introduces and identifies the invention

— “A cheeseburger ...”

— “An edible food product ...”

May also state a purpose or use, but not advantageous.
— “A cheeseburger for low fat consumption ...”

— “An edible food product for consumption ...”

Not limiting where a patentee defines a structurally
complete invention in the body of the claim and uses the
preamble only to state a purpose or intended use.

May limit the invention if it recites essential structure or
steps or if it Is “necessary to give life, meaning and
vitality to the claim.”

Try to avoid unnecessary language in preamble as it
may not assist in achieving patentability and may limit

claim scope In litigation.
2019 Copyright 89



Patent Claims — Transition Phrase

* Introduces elements and limitations that make up the
iInvention

— “An edible food product comprising ...”

« “Comprising” — open ended - leaves claim open for
unspecified elements, steps or mgredlents In any amount.

— Other open ended phrases: “comprising the steps of”,
“Including”, “containing”, “characterized by”

e “Consisting of” — closed ended - closes the claim to the
Inclusion of elements, steps, or ingredients other than
those recited. Excludes any element not specified (except
for impurities).

e “Consisting essentially of” — closed ended - claim is open
for the inclusion of unspecified elements, steps or
Ingredients which do not materially affect the basic and
novel characteristics of the invention.

« “Comprising” preferred to “consisting essentially of” which
IS preferred to “consisting of” because more difficult to
design around the clainsceipst 90




Patent Claims — Body

Recites the elements and limitations of the
Invention

But must provide an interrelationship between
elements

Must also provide antecedent basis for elements

Must be clear and unambiguous

— Example: “... crystallizing the [PET] granulate ... ata
temperature of 220° to 260°C under an inert gas
atmosphere.”

— Question: Does the temperature limitation refer to
temperature of heating medium or to temperature of
granulate?

— Eastman Kodak v. Goodyear

2019 Copyright 91



Patent Claims — Scope

Broad vs. Narrow Claims

1.

Example: Which Claim is Broadest? Narrowest?
A composition comprising oll, water, and a surfactant.

A composition consisting essentially of oil, water, and a
surfactant.

A composition consisting of oil, water, and a surfactant.

Competitor who produces a composition with oil, water, a
surfactant and a dispersant (in any amount) may likely
Infringe claim 1.

Same competitor may not infringe claim 2 if the dispersant
functions as something that materially affects the
compaosition.

Same competitor would likely not infringe claim 3 if the
dispersant is something more than an impurity present in the
composition even if it does not materially affect the

composition. 2019 Copyright 92



Patent Claims — Scope

Broad vs. Narrow Claims
 No Unnecessary Limitations
— Example: Which Claim is Broader?

1. A composition comprising oil, water, and a
surfactant.

2. A composition comprising oil and water.
 Claims Need Not Read Like Recipes or
Instructions

 Use Only those Limitations Necessary to
Distinguish from the Prior Art.

2019 Copyright
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Patent Claims — Scope

Consider the Reason for Limitations
— Example: Which Claim is Broader?

1. A composition comprising oil, water, and 5-10 wt. %
of a surfactant.

2. A composition comprising olil, water, and an amount
of surfactant sufficient to disperse the olil in the water.

Functional limitations — describing what something does
as opposed to what it is.

Functional limitations are often desirable, especially
when both functional and numerical limitations are
claimed (in parallel). In the Example above, a good
strategy would be to include both claims.

Be sure to suggest functional limitations; the attorney
may not know a functional alternative is available.

2019 Copyright 94



Patent Claims — Scope

Avoid the Need to Amend Claims, If Possible

1.

2.

Q: Which Claim is Broader?

A composition comprising oil, water, and 5-10 wt. % of a
surfactant. (as-filed in application)

A composition comprising oil, water, and 5-10 wt. % of a
surfactant. (amended to such during prosecution)

Whichever claim has not been amended.

Amendments are very often necessary to avoid prior art,
but a quirk of patent law is that unamended claims are
effectively broader than identical claims that have been
amended. (This is one reason why the attorney may
write 50 or 100 claims.)

The best way to avoid amendments is to know the prior
art (patentability search) and draft claims around it when
preparing the application.

2019 Copyright 95
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Patent Application Preparation
Steps In Process

Invention rated for filing by business

Patentablility search of invention
disclosure

Review search results

Prepare first draft application

Review of draft application

Continue drafts and review to finalize
File application

2019 Copyright 96



Patent Application Preparation

Inventor Assistance

Volunteer helpful information

— Collaborative process between inventor(s) and attorney
Understand the prior art

— Review patentability search results

— Help attorney understand the prior art and distinctions relative to
the invention

— Disclose other relevant references to attorney
Provide Data

— Electronic format, S| units

— Source data for any figures

— Don’t suppress “negative” or “bad” data

Critically Read the Application

— As a competitor: How could you argue that the disclosure is too
vague or incomplete to practice the invention?

— As a professor grading a paper: Is it accurate? Are there logical
gaps? Are the terms properly defined? Anything missing? Is it
clear what is inventive vs. comparative?

— Are there one or more pﬁﬂgl'&gy@gted applications that you can,,
claim priority to?



Patent Application Preparation

Inventor Assistance

Critically Read the Claims
— Read and question the claim language

— As a competitor: How could you work around the
claims?

— As a patent Examiner: Is it novel and non-obvious?

— As a skilled third party: Is it ambiguous? Does it make
sense? Is it consistent with the rest of the application?

Full Disclosure to the Attorneys

— Relevant references

— “Bad” data

Err on the side of giving too much info, not too little

Remember that the duty to disclose (to be reviewed)
continues during the entire prosecution process

Discuss inventorship questions with the attorney
2019 Copyright 98



Patent Prosecution

Steps in Process

Initial Filing by applicant
— Provisional or regular application along with filing fee and other
formalities documentation.

— Oath/Declaration, Information disclosure statement, assignment.
Formalities reviewed by USPTO

— Filing date accorded if specification, drawings (as required) and
at least one claim (regular application)

— Notice of missing parts
— Assigned to art unit for examination

Search And Examination by USPTO

— Two or more independent and distinct inventions in a single
application—> Restriction requirement

— Rejection/Objection to specification, drawings and claims
— 18t Office action issued by Examiner

2019 Copyright 99



Patent Prosecution
Steps Iin Process

Response to 18t Office action by Applicant

— Respond to restriction requirement - Elect claims to prosecute and
withdraw from prosecution non-elected claims

— Argue against objections/rejections

— Amend with regard to objection/rejections

Response to 2"d Office action by Applicant

— If Final Office action, options are more limited.

— Amend with regard to objection/rejections.

— Argue against objections/rejections.

— File a Notice of Appeal

— Refile as a continuation application (Request for Continued Exam)

Notice of Allowance by USPTO

Review of allowance by Applicant.

— Decision to file divisional application to the non-elected claims
— Supplemental Duty of Disclosure Form completed by inventors

— Payment of Issue Fee
Patent Issues 2019 Copyright 100



Patent Prosecution
Inventor Assistance

Read over the Office action, and prior art references cited.

Focus on the specification and drawings of prior art relative to 102
and 103 rejections.

Look for distinctions between prior art cited and application claims

— Are all elements of independent claims satisfied by
references?

— Can an argument be made to distinguish claims over prior art?

— Can the independent claims be amended to include a feature
not taught or suggested by prior art?

Are any secondary considerations to patentability applicable.

— Unexpected results, commercial success, long felt need, failure
of others, etc.

Read over the draft response to the Office action for technical
correctness

Respond promptly to attorney questions as responses to Office
actions are deadline driven.

— 3-mos. w/o paying extension fees and 6-mos. w/extension

fees. 2019 Copyright 101



Patent Prosecution
Inventor Assistance

Arguments Examiners Like:
 The problem and solution were not recognized.

It would not be obvious to combine the references
because:

— the combination of references would not work

— one skilled in the art would not see a reason to
combine the references

— One reference “teaches away” from the technical
merits of the other reference.

The combination still does not make the invention
Our results were surprising because...
The Examiner misinterpreted the reference

2019 Copyright 102



Patent Prosecution
Inventor Assistance

Arguments Examiners Ignore:

"he prior art reference is invalid (irrelevant)
ne prior art claims... (irrelevant)

ne prior art does not claim our
Invention...(irrelevant)

Their commercial process never worked right
(irrelevant)

| don’t believe their disclosure (irrelevant)
Our product/process is cheaper (irrelevant)
None of their examples show... (irrelevant)

2019 Copyright 103



Patent Prosecution
How to get a strong patent

Broad Disclosure for Defensive Publication
— Best mode Is disclosed

Claims Consistent with Business Objectives
Inventorship is accurate
All known material prior art references disclosed

Invention not publicly disclosed, offered for sale,
or secretly used for more than 1-year prior to
filing date.

— No 1-year “grace” period outside the U. S.

2019 Copyright 104



Patent Prosecution
How to get an invalid patent

Use The Invention (Even Secretly) For More
Than 1 Year Before Filing Patent Application

— Trade Secrets Can Not Become Patents (after 1 year)

Disclose the Invention to Your Customers
Without an Adequate Secrecy Agreement
Fail to Disclose Relevant References

— Any time before patent issues

— Disclose to the handling attorney

Fail to Disclose the Best Mode

— No “secret ingredients” or “secret steps”
2019 Copyright 105
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