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Prior Art Search

 Prior Art = any disclosure made to the
public
— Ex: patents, publications, presentations, etc.
« Expose potential for licensing
« Usetul for drafting the application

« Learn more about the field of your
invention

 Avoid patent infringement
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« Search options:
— Self-search
— Hired search

« Considerations:
— Cost v. thoroughness
—Time
— Knowledge of the technology
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Disclosure Requirements

Must disclose relevant prior art
to the USPTO (for non-
provisional applications)

“... [IInformation is material to patentability
when it is not cumulative to information already
of record or being made of record in the
application, and

1. It establishes, by itself or in combination with other
information, a prima facie case of unpatentability of
a claim; or

2. Itrefutes, or is inconsistent with, a position the
applicant takes in:

i Opgosing an argument of unpatentability relied
on by the Office, or

ii.  Asserting an argument of patentability.”

Violation of the Duty to Disclose
requirement may render patent
unenforceable

Relevant prior art is given to the
USPTO via an Information
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What type of Application to file?

* Provisional - establishes an early effective filing date and
“Patent Pending” status
— Only subject matter included in provisional is given the effective
filing date
— $220 filing fee for large entity; $110 for small entity

* Non-provisional - Utility (most common), Design, and
Plant

— May claim benefit to provisional application

« PCT - provides a centralized filing system, including an
international filing date, a search, and time period for
filing national-stage applications

— International and national stage fees



Costs for Utility

Fixed Fees Large Small
Entity Entity
Basic filing fee 330.00 165.00
Search fee 540.00 270.00
Examination fee 220.00 110.00
Issue fee 1,510.00 755.00
Publication fee 300.00 0
Maintenance fees:
— Due at 3.5 years 980.00 490.00
— Due at 7.5 years 2,480.00 1,240.00
— Due at 11.5 years 4,110.00 2,055.00
TOTAL $10,470.00 $5,085.00




Commonly Occurring Large Small
Additional Fees entity entity

Independent claims in excess of 3 220.00 110.00
Claims 1n excess of 20 52.00 26.00
Request for Continued Examination 810.00 405.00
Filing a submission after final 810.00 405.00
rejection
Notice of Appeal 540.00 270.00
Filing a brief in support of 540.00 270.00
appeal
Submission of an Information 180.00 0

Disclosure Statement




Drafting the Application

« Requirements for Non-provisional:

— Description

—>Must be “clear, concise, and exact terms ... to enable any
person skilled in the art ... to make and use” the invention

—~>Must include the best mode for carrying out the invention

—In the case of improvements, must describe “matter to which
the improvement relates”

—->Must be on page separate from the other parts of the
application (claims, abstract, etc.)

— At least one claim
— Drawing if necessary for understanding of invention



Drafting the Application, Cont.

* Non-provisional applications may be filed
without:
— Filing, search, and examination fee
— Names of all the inventors
— Oath or declaration

* A Notice of Missing Parts will subsequently be
sent, requesting the missing items

— Surcharge for filing any of the basic filing fee, the
search fee, the examination fee, or the oath or
declaration on a date later than the filing date of the
application, except provisional applications:

« Small entity - $65.00
« Large entity - $130.00
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Background of

the Invention

- May include brief
description of
relevant prior art

1
REPLACEMENT FOR PLASTICIZED
FOLYVINYL CHLORIDE

IEL

MICAL FIELD

This vaventien relates to filos asd Bbees, and o malenals
that can serve a5 substinnes for plasticized polyvingl chio-
ride (PVC)

BACKGROUND OF THE INVENTION

PFlasticized PV films and tapes are conventionally used
for o wide waricty of applications including graphic films,
retrorellective sheeting, and auio paint masking. PV has
iy sdvantages that bive caused it 0 beoome a material of
choice in sueh applications. For example, plasticized PVC
filins can readily be applicd i many iregular surfaces, Thus
a PVC-based graphic film or serroreflective sheet can be
heated slightly ahove moom femperaure and stretehed over
rivels amd mio small indentations such as may be present on
the subsirates to which such graphic films or retroreflective
sheets may be applicd, Many materials that hive been iried
ax substitutes for PV have been found 10 undergo necking
or other noo-affine deformation when stretched. thus ren-
dering such materinks unsitable for applications in which
non-uniform disionion during siretching would be wnsccept-
ahle.

Plasticizens are typically employed in PVC flms in order
e make the films more flexible and more stretehable,
However, plasticizers can migrale 1o the subsirale on which
PV films are adhered, leaving a residue or “ghesting™ when
removed, In some cases the ghosting is ned remosable with
solvent wipes. Thus, the exterior appeamnce of an aukemao.
bile may be derrimentally afected when FYC films are used
as the tape hacking in auto paint masking 1apes
Furthermore, PV plasticieers can degrade the performance
of adjacent adhesive Layers, reducing the adberence of & pe
b an aulomebile, or a graphic 1o o substrate, PYC plasti-
cizers can alse migrate mio and thereby degrade the perfor
mance of retrorsflective sheeting.

I addition, there is growing concern, paricularly in
European and Iapancse markets, shout the covironmental
impact of land filling or incinerating PV materinls. PV
has only limited recycling wility.

Avariety of stifl, relatively high modulus packaging Glms
(e.g., twist films for candy wrapping) have been made from
isnl {erystalline) polypropylens and hydrocarbon
resins, incluhing the filos deseribed in US0 Par Nos,
3278640, 3301840, 3666830, 4032403 4,289,831,

and in Lumpu.an Pau.nl Specification Moo EF 0
681 914 B1, US, Pat, No, 85,043 also describes 2 twist
film made from polypropylene and bydeocarbon resin, the

filrn being said to have increased stiffiness. PCT Intemational =s

Application Nos. WO 98/38041, Wi 992331 and WO
0051432 describe multilaver filnss having a core Layer that
contains issactic propylens and varions modificrs inclading
atactic polypropylens. European Patent Specification ™
0763 422 Al refers 1o various mulilayver filos containing
low-modulus polvpropylene in an interor Layer, and refers
o bt shoes not exemplify film layers containing a blend of
Jow-modulus polvpropylene and hydrocarbon resin.

Fiters made from isotactic polypropylens and hydrocar-
bon resing are described in, for example, . Pat. Mos,
4,115,620 and 5171628, and in European Patent Agplica-
tiom Mo, (399 792 A5,

g

2

Hot melt wihesives, sealants and other compositions
containing, infer alia. stactic {amorphous) polypropylknc
and various hydrocarbon resins are described in many
relferences, m;.lu.dmb US. Pal. Mos, 3,341,620, 5983, “ur;,
AIHE,3T70; 4081415 and 42790659, US, Pa. No. 44959,
231 deseribes cast bot meln adbesive films for wse on carpet
backing, wherein the films conlain, inter alia, alactic
polypropylene, bydrocarbon resin and colcivm catbonate
filler. US, Pat. Noo 4602370 describes a fibrous coating,

, mad from Blown sieands of a ot melt material made from,

&

B

ey alia, atactic polypopylons and & polylerpene resin.
LS, Par. Mos. 5047462, 5,248 710 and 5472764 describe
coalimg composilens conlaning, mber alia, vanous alaclic
copulymers and hydrocarhon resin, European Pateot Appli-
cation No. 0 557 593 AZ describes packaging films
containing, inter alia, o hydrecarhon resin and 2 war, Alactic
polypropylene is mentioned os one presible wix,

PV replocement films ore described in, for example,
U5, Pat. Nos, 5,112,674; 5,152,074 and 5 460861

SUMMARY OF THE INVENTION

The present invention provides, in ome aspect, 2 blend
comprising pelyolelin and hydmearbon resin, wherein the
polvolefin is semicrystalline amd has 3 suitable degree of
crystallinity and molecular weight, or the polyolefin is
amorphous and has sutficienly high molecular weight, and
sufficient hydrocarhon resin is present in the blend, so that
a filon made from the blend is substantially vinyl-like and
oon-elasiomene. In other embodiments, flms made from
such a blend are also conformable, drapable or affinely
deformubile by hand

I ansther aspect, the invention provides films and fibers
miade from the above-mentioned Blend,

In another gspect, the invention provides multilayer films
and fibers comprising a core of the shove-mentioned hlend
and one or more addifional layers made of a different
malerial.

The mventon provides, in W another aspeet, 3 viayl-like
non-elasiomene film comprising 2 hlend of hydrocarbon
resin Logether with semicrystal line or amerphows polvolefin,
or a mixture thereok. In a preferned embodiment, the paly-
okfin comprises an cthylene or propykene copolymer,
mixed tacticity polypropylens, or & hlend thereof.

The invention also provides a method for making a
plasticized-PVC-like film comprising hlendmg.. extruding
and optionally orening a mixture comprising pnlyu'h.lm
and hydrocarbon resin, wherein the polyolefin
talline and has o suitable degree of erystallinity ad malceu-
lar weight, or the polyolefin is smorphous and s suffi.
cienily high molecular weight, and wherein sufficicat
brvdrocarhon resin is present in the blend, so that a film made
from the mixture is substantially vinyl-like and ooo-
elistomerie. In other embodiments, the films are sl
conformable, drapable or affinely deformahle by hand. In vet
other enbodiments, e Alms are orened sufficiently so that
the film has & deformation index (as defined below) that is
lJess than about 1.1,

The invention provides films having vinyl-like Features
and behavior. The blends and method of the invention can be
tailoresd In provide specific desired physical properties at
poomm lemperature (207 C) and at elevated remperai nel
AN pro waorkable substitnies for exisiing plasticized
PVC films and fibers. Al present raw material peicing, the
invention enables & desin o i paw material cost
COM P i use of many PYCs,

BRIEF DESCRIPTICN OF THE DRAWING

FIG. 1 is a graph illustrating Tan & s femperaiure for
iqus blends of poalyolefin and bydrecarbon resin

Summary of Invention
- Precedes the Detailed
Description

- Should match the scope of the
claims

May include a statement of the
object of the invention

Brief Description of
the Drawings



Claims

- Dependent claims
provide limitations
to broader
independent claims

- Should be numbered

- Must start on separate
page
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EXAMPLE 16

Using the method of Example 15, 2 polyolefin
(ATTANE™ 4404, Dow Chemical Coly asd 2 hydrocarboen
resin (REGALITE™ V3 13, Hercules, Inc.) were mixed in
selected proportions using o BRABENDER mixing bead 1o
Ic-rmulah individual blends contrining 0%, 20, 25% or
edrocnrbon resin, Ench blend was then pressed and
quux il b fioem 4 elear bomogenous flm between 0.2 and
(1.4 mm thick. Using ihe meihod of Example 1, the Tg of
cach of the films was evaluated. Curves 141, 142, 143, and
144 in FIG. 14 show the sesulling dymamic mechanical
analysis (OMA) curves illusirating Tan & vs. iermperaturs for
]I'N‘F.e polyeletin (surve 1413 and for bends containing 20%,
and 3% hydrocarbon resin (eurves 142, 143 and ld-d
r\mm.uwlj) The pure polyolefin exhibited two Tan &
peaks, suggesting the existence of phase separation. As an
increasing amouwnt of the bydnocarbon resin was added tooibe
polyolefin, the rwe tan delta |\,nkﬁ enllapsed into a si n}Ju
symmelric peak, indicative of improved optical properties
antl reduced baze for the resultin B b byadrocar-
hon resin may acl as a compatibilizer and inhikit phase
separation.

Various modifications and alicrations of ihis nvention
will be apparent i those skilked in the art mlhnul depaning
from the scope and spirit of this invention.
should not be resirieted (o that st forih bercin
purpeses anly.

W claim:

L. A blend comgrising polyolefin and hydoocarbon resin,
wherein the polyolelin is semicrysialline and has a suitable
degree of crystallinny and molecular weight, or the poly-
olefin s amorpbous and has sufficienly bigh molecular
weight, and sufficient hydmcarthon resin is present in ihe
Plersd, 50 that a 0L0F 10 (L1 mm thick flm masde from the
blersd and aged 4l least 7 o 10 days is substantially non-
elastomeric and resembles a plasticized polyvinyl chloride
filn sample of similar caliper when placed between @ thumb
and index finger and fiexed or otherwise felt by hand at rosm
emperature

2. A blend according 1o claim 1, wherein the lllm is alsn
conformable, drapable or affi i

3. A blend acconding 10 ¢l
conformable, drapable and affinely deformable h\- haned

4. A blend according 1o claim 1, whergin the film ha= a
deformation mdex That @ less than aboit 1.1

8 A blend according 1w claim 1, wherein the film is
dead-stretchable by hand al low elongation rates

6. A blend according 1o claim 1, wherein the film iz
tearable by hand at high ¢longation raies,

T. A film comprising a blend according to claim 1,

K. A film according to claim 7, wherein the film is
oriented.

9. A film aceording wo claim ¥, wherein the orientation is
biaxial at an orientation ratio of a1 least about 22,

I A il acconding o claim 8, whercin the orienistion is
hiaxial al an orientation ratio of 21 least ahow x4,

1. A film aceording o claim 7, wherein the film has o
deformarion index less than abow 1.1,

12. A film aceording 1o claim 7, wherein the film has o
mation idex less than sbout 105,

I3 A film sccording 10 claim T, wherein the film i=s
substantially isolropic in two orthogonal direciions in the
plane of the flm.

14 A film aceording 1o elaim T, wherein the film is clear
and nonehary.

15. A film aceording 1o claim 7, wherein the blend is
ink-recepiive,

o illusteative

i

is mventicon

o

5
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L. A film sccording o claim 7, wherein the film com-
prises a multlayer flm having a layer or layers comprising
the blend and one of more sdditional layers.

17 A film secording 1o claim 16, wherein a1 keast ooe of
The acldiizenal lavers comprises an mk-receplive layer,

18 A film secording o claim U6, wherein at beast ooe of
the ndditional layers comprises an ndhesive

19 A film sccording o claim 16, wherein at beast one of
the additional layers is scratch-resistant,

2 A film pecording 10 claim T, wherein the film is
sewable, launderable and weldable

21 A film according 1o claim T, wherein the film is
non-hlncking,

22 A blend according 1o claim 1, in the form of a fiber.

23 A Blend aceording 10 claim 1. comprising at lesst
about 3wt % hydrocarbon resin

24, A blend seconding W claim 1, wherein the blend
comprises ai least about 40w % hydrocarbon resin.

25 A blend according w0 claim 1, wherein the blend
comprises al least aboul 500w % hydrocarbon resin.

26. A blend acconding o claim 1, wherein the blend
comprizes al least aboul S0 wt. % hydmcarben resin,

27. A blend sccording o claim 1. wherein the hlend
comprises about 40 10 about 60 wa, % hydrocarbon resin

2%, A non-clastemeric flm comprising a blend of hydme
carbon resin together with semicrystalline or amorphous
polyolefin, or & misture thereaf, the blend being sach that a
TS 10 0.1 mem thick film made from the blend and aged a1
Jeast 7 1o 10 days resembles a plasticiaed polyvinyl chloride
film sample of similar caliper when placed between a thumb
and inchex Tnges and Bexed or ctherwise felt by hand at room
e mperaline,

2% A flm according o claim 28, wherein the polyolefin
womprises an hyvlene or propylkene copelymer, 3 mised
tacticity polypropylene, or & Blend thereof,

b A film aceording w0 claim 2%, wherein the polyolefin
comprises an cthykenebutene, elhybeos hexeme or ethylene!
octene copolymer.

31 A flm aceording 10 claim 28, wherein the polvokfin
s an elhylene eopalymer.

32 A flm aceording w claim 28, wherein the polyokefin
o propylene copelymer.

33 A flm according o claim 28, comprising 2 geaphic
marking film comprising an adhesive layer and a release
Tiner.

3. A fllm aceording 1o claim 33, furbser comprising an
image receplive layer,

35 A film according 1o claim 34, wherein the image
receplive layer comprises an ink receptive layver.

3. A film aceording 1o claim 33, further comprising an
image.

37 A film sccording o elaim 36, further comprising a
protective overlayer

35 A film according o claim 28, comprising a tape
backing and an adbesive layer.

30, A film according 10 claim 24, comprising a layer of
relronsfleclive elemenls.

A A film according w0 claim 38, funber comprising a
ghss

A1 A film according o claim 38, funber comprising a
eolored laver,

42, A hlm according do claim 28, whercin the film is
conformsble, drapable o affincly deformable by hand.

43 A Alm aeeording o claim 28, whersin the film is
confarmable, drapable and affinely deformable by hand.

44 A method for making a flm comprising blemdi
extuding and optionally orieniing a mixiure comp
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Examination

Restriction Requirement — Examiner alleges claims are
independent or distinct and must be examined
separately

Non-final Office Action

3 months from date of rejection to respond with up to 3 additional
months of extension (with extension fees)

May make amendments and/or present arguments in rebuttal to the
Examiner’s rejections

Final Office Action

File early response within 2 months from date of final rejection (may
make form amendments; cancel claims; or show good reasons why
merit amendments were not entered earlier)

File a Request for Continued Examination (may make amendments
on merits of application)

File an Appeal — file Notice of Appeal and an Appeal Brief within 2
months from the date the Notice of Appeal was filed



Average Time to Issuance

Average time to

Average total

Technology 15t Office Action | pendency
(months) (months)
Bloteqhnology and Organic 25 151
Chemistry
Chemlcal. and Materials 759 17 4
Engineering
Semiconductor, Electrical,
Optical Systems 20.8 29.7
Mechanical Engineering,
Manufacturing and Products 26.5 35:3
Total: 25.8 34.6

* USPTO records for 2009




Patent Term

* Term begins on the date the patent issues
and ends 20 years from the date the
application was filed

— Earliest effective filing date may be date of
provisional filing or PCT application
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