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(57) ABSTRACT 

An air freshening article. Such as a deodorizing urinal screen, 
includes a body that is formed from a fragranced plastic that 
includes a plastic loaded with a fragrance material. The fra 
grance material is included in an amount of at least 15% by 
weight of the fragranced plastic. A method of producing a 
deodorizing urinal Screen includes a fragrance loading stage 
in which a plastic is loaded with a fragrance material to 
produce a fragranced plastic. The fragranced plastic includes 
at least 15 wt % fragrance material. In a molding stage Sub 
sequent to the fragrance loading stage, the fragranced plastic 
is molded into the urinal screen. 
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AIR FRESHENING ARTICLE AND METHOD 
OF MANUFACTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuing application of U.S. 
application Ser. No. 12/152,627, filed May 15, 2008, which 
claims the benefit of U.S. Provisional Application No. 
60/930,202, filed May 15, 2007, which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 This invention relates in general to air fresheners for 
masking or Suppressing undesirable odors. In particular, this 
invention relates to an improved structure for an air freshen 
ing article and to an improved method of manufacturing 
SaC. 

0003. There are many environments in which it is desir 
able to mask or Suppress undesirable odors. For example, it is 
known that in restrooms, urinals may emit offensive odors. 
Additionally, in many other environments (typically rela 
tively small enclosed environments), it is desirable to provide 
fresh or pleasant odors. For example, it is known to provide 
fresh or pleasant odors within the relatively small enclosed 
environment of a vehicle. 

0004. A variety of air freshening articles are known in the 
art to mask or suppress undesirable odors and to provide fresh 
or pleasant odors. For example, it is known to manufacture 
urinal screens for use in urinals in restrooms that are formed 
from a plastic material having an outer Surface that is coated 
with a fragrant material. Although known air freshening 
articles such as this have been effective, it would be desirable 
to provide an improved structure for an air freshening article 
and an improved method of manufacturing same. 

SUMMARY OF THE INVENTION 

0005. This invention relates to an improved structure for 
an air freshening article and to an improved method of manu 
facturing same. 
0006. The deodorizing article includes a body that is 
formed from a fragranced plastic that includes a plastic 
loaded with a fragrance material. The fragrance material is 
included in an amount of at least about 5% by weight of the 
fragranced plastic. 
0007. A method of producing a deodorizing urinal screen 
includes afragrance loading stage in which a plastic is loaded 
with a fragrance material to produce a fragranced plastic. In a 
molding stage Subsequent to the fragrance loading stage, the 
fragranced plastic is molded into the urinal Screen which 
includes a screen body sized to be disposed over a urinal 
drain. 

0008 Various additional aspects of the invention will 
become apparent to those skilled in the art from the following 
detailed description of the preferred embodiment, when read 
in light of the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

0009 FIG. 1 is a plan view of an air freshening article in 
accordance with this invention. 
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0010 FIG. 2 is a flow chart of a method of manufacturing 
the air freshening article illustrated in FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0011 Referring now to the drawings, there is illustrated in 
FIG. 1 an air freshening article, indicated generally at 10, in 
accordance with this invention. The illustrated air freshening 
article 10 is, in large measure, conventional in the art and is 
intended merely to illustrate one environment in which this 
invention may be used. Thus, the scope of this invention is not 
intended to be limited for use with the specific structure of the 
air freshening article 10 illustrated in FIG.1. On the contrary, 
as will become apparent below, this invention may be used in 
any desired environment for the purposes described below. 
0012. The illustrated air freshening article 10 is a urinal 
screen that is adapted for use in a conventional urinal (not 
shown). Such as commonly found in public restrooms. Alter 
natively, the air freshening article could be incorporated into 
or onto a product for automatically flushing a toilet or urinal. 
Additionally, this invention may be embodied as any one of a 
wide variety of structures that are commonly used for air 
freshening applications. For example, this invention may be 
embodied in any of the following applications: cleaning 
blocks; toilet deodorant/cleaning blocks; sink drain Strainer/ 
cleaner/deodorizer, dry wick deodorants that hang loosely or 
are Supported in dispensers; dry solid room deodorizers in 
fan-assisted cabinets; closet deodorizers; Small space deodor 
izers; vehicle deodorizers; hot air hand dryer deodorizers; and 
closet air freshener. However, this list of applications for this 
invention is merely illustrative and is not intended to limit the 
Scope of this invention. 
0013 The urinal screen 10 illustrated in FIG. 1 includes a 
body 11 that, in the illustrated embodiment, is generally flat 
and circular in shape. However, the body 11 may have any 
desired size and shape. The illustrated body 11 has a plurality 
of openings 12 formed therethrough. The body 11 may be 
formed having any desired number of Such openings 12 or, 
alternatively, no openings 12 at all if desired. The openings 12 
can have any desired size and shape and may be provided at 
any location or locations on the body 11. The illustrated body 
11 also has a plurality of notches 13 formed in an outer 
peripheral surface thereof. The body 11 may be formed hav 
ing any desired number of Such notches 13 or, alternatively, 
no notches 13 at all if desired. The notches 13 can have any 
desired size and shape and may be provided at any location or 
locations on the outer peripheral surface of the body 11. 
Typically, the body 11 is shaped such that it extends over a 
drain portion of the urinal. This allows the urinal screen 10 to 
prevent solid materials from undesirably entering into the 
drain portion of the urinal. 
(0014) The body 11 of the urinal screen 10 is formed from 
a plastic material that is loaded with a fragrance material. As 
used herein, the term "plastic' means any type of polymer, 
including synthetic or natural polymers. The polymers that 
may be suitable include both thermoplastic and thermoset 
polymers. Some examples of polymers that may be suitable 
are synthetic resins. Some particular examples of thermoplas 
tic resins that may be suitable for forming the body 11 of the 
urinal screen 10 include ethylene vinyl acetate (EVA), poly 
vinyl chloride (PVC), polyethylene (PE), polypropylene 
(PP), polymethylpentene (MPX), ethylene-(meth)acrylate 
ester copolymers, acrylic-type vinyl resins such as polym 
ethyl methacrylate (PMMA), styrene-type vinyl resins such 
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as polystyrene (PS), acrylonitrile-butadiene-styrene (ABS) 
copolymers, acrylonitrile-styrene (AS) copolymers, other 
vinyl resins such as polyvinyl acetate, polyvinylidene chlo 
ride (PVDC), polyvinyl alcohol (PVA), and polytetrafluoro 
ethylene (PTFE), polyester resins such as polybutylene 
terephthalate (PBT) and polyethylene terephthalate (PET), 
polyamide resins such as nylon 6, nylon 66, nylon 610, nylon 
11, and nylon 12, polyoxyalkylene resins such as polyacetal 
(POM), and other thermoplastic resins such as polycarbon 
ates (PC), modified polyphenylene ethers (modified PPE), 
polyvinyl acetates (PVAC), polysulfones (PSU), polyether 
sulfones (PES), polyphenylene sulfides (PPS), polyarylates 
(PAR), polyamideimides (PAI), polyetherimides (PEI), poly 
etheretherketones (PEEK), polyimides (PI), as well as 
copolymers of the preceding. Combinations of different plas 
tics can also be used to produce the body 11 of the urinal 
screen 10. 

0015. In some embodiments, the plastic material that is 
used to form the body 11 of the urinal screen 10 has a melting 
point not greater than about 250 F., more particularly not 
greater than about 225° F., and even more particularly not 
greater than about 200°F. The use of a low melting polymer 
allows lower molding temperatures during the manufacture 
of the body 11 of the urinal screen 10. These lower molding 
temperatures can reduce the amount of loss of fragrance that 
can occur during the molding process. For example, ethylene 
vinyl acetate has a melting point of about 176° F. Other 
examples of low melting polymers include very low density 
polyethylene, ethylene plastomers, ethylene-acrylic acid or 
ethylene-methacrylic acid copolymers or terpolymers, ethyl 
ene homopolymers or ethylene copolymers, blends thereof, 
and others that are known in the art. 

0016. In some embodiments, the plastic material that is 
used to form the body 11 of the urinal screen 10 allows the 
production of an air freshening article that is compliant with 
VOC regulations, for example the VOC regulations for a 
“toilet and urinal care product' category. For example, the 
ability of the plastic material to hold and release a variety of 
different fragrance materials can enable a VOC-compliant 
urinal screen that releases VOC-compliant aroma chemicals 
at a level equivalent to or better than other “air fresheners', 
and significantly better than other urinal screens. 
0017. The plastic material that is used to form the body 11 
of the urinal screen 10 is loaded with a fragrance material to 
produce what may be called a fragranced plastic. The loading 
can be any type of association of the fragrance material with 
the plastic that allows the fragrance material to be held ini 
tially with the plastic material that is used to form the body 11 
of the urinal screen 10, then slowly released into the surround 
ing air during use of the screen. For example, the fragrance 
material may be absorbed into the plastic. Alternatively, it 
may be coated on the plastic. 
0018. The fragrance material can be any type suitable for 
masking offensive odors and/or for emitting pleasant odors. 
The fragrance material is sufficiently volatile to vaporize over 
time and be released from the urinal screen 10 into the Sur 
rounding air. In some embodiments, the fragrance material is 
a fragrance oil, also known as an aroma oil oran aromatic oil. 
Fragrance oils are synthetic aroma compounds or natural 
essential oils that may be diluted with a carrier such as benzyl 
benzoate, benzyl salicylate, tricyclodecenyl acetate, or any of 
a number of other carriers known in the art. Many different 
types of aroma compounds are known in the art, and they 
include compounds in different chemical groups such as 
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acetates, alcohols, aldehydes, amines, esters, ethers, ketones, 
lactones, terpenes and thiols. Essential oils are hydrophobic 
liquids containing Volatile aroma compounds from plants, 
and many different types are known in the art. 
0019. In some embodiments, the fragrance material does 
not function by emitting a pleasant odor, but rather it func 
tions by acting as an odor neutralizer, an odor eliminator, 
and/or an odor counteractant. Some examples of odor coun 
teractants are low-odor compounds, Such as quaternary 
ammonium compounds, ricinoleate salts, cyclic organic com 
pounds like cyclodextrines, specific odor neutralizers like 
OrdernoneTM (from Belle Aire), crown ethers, etc. In some 
applications, it is preferred not to emit a fragrance to mask 
odors, but still to produce a malodor-free area. Alternatively, 
a material to neutralize, eliminate, or counteract odors could 
be included along with a material that emits a pleasant odor. 
0020. In contrast with current deodorizing urinal screen 
products that have a relatively low fragrance loading of typi 
cally 1-3% fragrance material by weight of the fragranced 
plastic, the urinal screen 10 of the invention can be produced 
with significantly higher fragrance loading. For example, the 
fragrance material can be included in an amount of from 
about 1% to about 75% by weight of the fragranced plastic, in 
some embodiments from about 5% to about 75% by weight, 
and in some particular embodiments from about 10% to about 
75% by weight 
0021. In some embodiments, the urinal screen 10 per 
forms significantly better than current products in terms of 
fragrance release, particularly the total amount of fragrance 
released and also the percentage of fragrance released. For 
example, a current deodorizing screen made from polyvinyl 
chloride typically starts with a fragrance content of about 2g 
(2.5% w/w) and releases about 0.8g of fragrance oil over a 25 
to 30-day period. A urinal screen 10 made with EVA accord 
ing to the invention, of similar dimension to the current 
deodorizing screen, can start with a fragrance content of 17g 
and release 14 g of fragrance oil over a 25 to 30-day period. In 
this example, the total amount of fragrance released by the 
urinal screen is 17.5 times (14 g versus 0.8 g) the amount of 
fragrance released by the current screen, which is a signifi 
cantly improved performance. The urinal screen releases 
more fragrance than a premium metered aerosol product over 
the same time frame. Also in this example, the urinal Screen 
10 releases 82% of its original fragrance content, which is 
twice as much as the current screen which releases 42%. In 
some embodiments, the urinal screen 10 releases at least 
about 60 wt % of its initial fragrance content over a 30-day 
period, and more particularly at least about 70 wt %. In 
another aspect of the invention, the higher fragrance loading 
of the urinal screen 10 allows it to release fragrance into the 
Surrounding area for at least about 25 days, in contrast with a 
current product having a lower fragrance loading that stops 
deodorizing in a much shorter period of time. 
0022. In some embodiments, one or more active ingredi 
ents are also included with the plastic and the fragrance mate 
rial in the body 11 of the urinal screen 10. An active ingredient 
is a material that improves the functionality of the air fresh 
ening article, for example, by allowing the article to serve 
additional functions, or by enhancing or Supplementing the 
deodorizing function of the article. Some examples of active 
ingredients are bacteria, enzymes, cleaning chemicals, 
chelating agents, and any combinations thereof. Stabilized 
bacteria or enzymes can add a cleaning function to the urinal 
screen 10. For example, enzymes can consume uric acids 
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which are a source of odors from the urinal. Stabilized bac 
teria can enhance the deodorizing and cleaning capabilities of 
the urinal screen 10 by consuming different compounds from 
the urine. 
0023 The active ingredient can be incorporated into the 
plastic in any suitable manner. For example, an enzyme can be 
mixed into an inert material Such as diatomaceous earth that, 
in turn, is mixed into the heated plastic during production of 
the urinal screen. Alternatively, the plastic can be a water 
soluble type that can absorb the active ingredient. 
0024. In one aspect, the lower molding temperature of the 
urinal screen 10 allows the inclusion of active ingredients that 
cannot be included in Screens molded at higher temperatures. 
For example, the lower molding temperature allows active 
ingredients such as stabilized bacteria and enzymes to be 
included that would be destroyed or inactivated at higher 
temperatures. 
0025. In addition to the plastic, the fragrance material and 
the active ingredient, the body 11 of the urinal screen 10 can 
optionally include other materials suitable for use in plastic 
articles. For example, the body 11 of the urinal screen 10 may 
include colorants, process aids, fillers and/or reinforcements. 
0026. Some examples of additives that could be included 
are cleaning chemicals to reduce hard water build-up in toilets 
and urinals, additives to remove Scale and mineral deposits 
from drain lines, actives that create an active biofilm in drain 
lines to clean and reduce malodors at their source, etc. colo 
rant such as a dye that helps to indicate when the Screen 
should be replaced after a period of use. For example, a 
special dye could be used that is faded by light over 3-4 weeks 
to help indicate replacement. 
0027. The materials for producing the screen body may be 
selected to produce a urinal screen 10 having a desired 
appearance or other properties. For example, the use of EVA 
can allow the production of a translucenturinal screen 10 so 
that when the underside of the screen is dirty, it is visible and 
can be cleaned to control odors. Transparent urinal screens 
can also be produced. Also, a variety of different plastics and 
fragrance materials can be used to customize the urinal Screen 
for particular applications. Different fragrance materials and 
loadings can be used depending on what fragrances are pre 
ferred and what fragrance performance (output) is desired for 
the application. The plastic can also be of environmentally or 
biologically friendly materials. 
0028. In one embodiment, the air freshening article 
shrinks over a period of time upon use of the article. This 
shrinkage can be an indicator of performance and also an 
indicator of when the article should be replaced. Current 
urinal screens do not shrink significantly upon use because 
they do not release much fragrance. In contrast, in one 
embodiment, the air freshening article of the invention 
shrinks considerably upon use, because it releases a signifi 
cant amount offragrance material and optionally active ingre 
dient(s). The air freshening article can have any suitable 
amount of shrinkage, for example, it can shrink to about 60% 
to 90% of its original size (dimensionally) at approximately 
30 days, and in some embodiments about 70% to 80%. 
0029. The air freshening article of this invention can be 
formed by any suitable method, for example, by any of the 
methods known in the art for producing plastic articles. Such 
as molding, stamping, casting, or extruding. In a particular 
embodiment, which is illustrated in FIG. 2, the air freshening 
article is produced in a multi-stage process that allows higher 
loadings of the fragrance material into the plastic. The load 
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ing of the fragrance material into the plastic is performed in a 
separate production stage, prior to a molding stage in which 
the fragranced plastic is molded into the airfreshening article. 
This contrasts with currently known methods which load the 
fragrance into the plastic during the molding operation. 
0030. In the fragrance loading stage, a plastic is loaded 
with a fragrance material to produce a fragranced plastic. 
With this method, the incorporation of the fragrance material 
into the plastic is no longer performed during the molding 
operation. This change allows the product to contain a sig 
nificantly higher fragrance load. 
0031. In addition, the implementation of a pre-molding 
fragrance loading stage may result in a significant reduction 
in the temperature of molding to manufacture the air fresh 
ening article. This makes the molding more efficient in terms 
of energy usage and also results in a reduced “burn off of 
fragrance, which is a common problem caused by high mold 
ing temperatures. The pre-loading of fragrance into the plas 
tic also creates an opportunity to utilize a variety of different 
plastics and different fragrances and loadings to customize 
the air freshening article for use in particular applications. 
0032. The fragrance loading stage can be conducted in any 
Suitable manner. For example, the plastic can be provided in 
the form ofbeads or any other suitable form. As shown in FIG. 
2, the plastic can be placed into any suitable mixing apparatus 
Such as a mixing container. The plastic can then be heated 
until it softens. The fragrance material can then be added to 
the heated plastic in the container. Optionally, active ingredi 
ents or other suitable materials can also be added. The mate 
rials can all be heated and blended until the fragrance material 
and any other materials are loaded into the plastic. For 
example, the plastic may absorb substantially all of the fra 
grance material. FIG. 2 shows the production of a fragranced 
plastic from the mixing apparatus. 
0033. In some embodiments, the fragrance loading stage 
includes alternating cycles of the blending and the heating. 
Also, in some embodiments, the fragranced plastic produced 
in the fragrance loading stage is in a free-flowing form. This 
can be achieved, for example, by using a final blending step 
with no external heat. 

0034. In some embodiments, the heating during the fra 
grance loading stage is limited so that a high loading of the 
fragrance material is retained in the fragranced plastic. For 
example, the fragrance loading stage may be conducted at a 
temperature not greater than about 200°F., and more particu 
larly not greater than about 175° F. 
0035. As shown in FIG. 2, after the fragrance loading 
stage, in a separate molding stage the fragranced plastic is 
molded into the air freshening article. Different molding pro 
cesses and equipment are known in the art for molding plastic 
articles. For example, the molding processes include injec 
tion molding, compression molding, transfer molding, extru 
sion molding and blow molding. In one embodiment, the air 
freshening article is molded by an injection molding process. 
As shown in FIG. 2, the fragranced plastic is heated until 
melted and then injected at high pressure into a mold which is 
the inverse of the air freshening article's shape. The molded 
air freshening article is allowed to cool and harden and is then 
removed from the mold. 

0036. In one embodiment, the use of a low melting plastic 
allows the molding operation to be conducted at relatively 
low temperatures which help to retain the loading of the 
fragrance material in the plastic. For example, the molding 
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operation may be conducted at a temperature not greater than 
about 250 F., and more particularly not greater than about 
225o F. 
0037. The following example illustrates one method of 
producing a deodorizing urinal Screen according to the inven 
tion. However, it is recognized that many other different 
methods or variations of the described method could also be 
used. 

0038 Step 1: 165 lbs of ethylene vinyl acetate resin 
(EVA) is placed into an open-head drum. 

0039 Step 2: The drum containing the EVA is heated to 
approximately 100°F. 

0040 Step 3: 165 lbs offragrance oil is then added to the 
heated EVA resin. Dye is also added if desired. 

0041 Step 4: Additional active ingredients (e.g. stabi 
lized bacteria) are also added to the drum. 

0042 Step 5: The contents of the drum are completely 
sealed. 

0043 Step 6: The contents are blended with various 
heating cycles at elevated temperature (100-150°F) for 
specific timeframes. For instance, a polymer preparation 
cycle may start at room temperature and blend for 1 
hour, then heat is applied to increase the temperature of 
the contents to 120° F., and the contents are blended for 
1 hour. Heat is removed and the contents continue to be 
blended for 1-2 hours (material temperature is around 
105°F). The material is then heated again to approxi 
mately 125° F. and blended for an additional 1-2 hours. 
Final blending is performed with no external heat for 90 
minutes, to insure free-flowing material is produced. 
Typically, at the end of this process, the resin is free 
flowing and all of the fragrance oil has been absorbed 
into the EVA. 

0044 Step 7: The fragranced plastic is then introduced 
into the injection molding equipment. Urinal screens are 
molded from the free-flowing fragranced plastic attem 
peratures around 180° F. 

0045. In accordance with the provisions of the patent stat 
utes, the principle and mode of operation of this invention 
have been explained and illustrated in its preferred embodi 
ment. However, it must be understood that this invention may 
be practiced otherwise than as specifically explained and 
illustrated without departing from its spirit or scope. 
What is claimed is: 
1. A urinal Screen, comprising: 
a screen body sized and shaped to be placed in a urinal; 
wherein the screen body is configured to extend over at 

least a portion of a drain portion of the urinal; 
the screen body defining at least one opening; 
the screen body comprising fragranced EVA having a melt 

ing point of not greater than 250 F.; and, 
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the fragranced EVA comprising a fragrance material, 
wherein the fragrance material is at least 15% by weight 
of the fragranced EVA. 

2. The urinal screen of claim 1, wherein the fragrance 
material comprises a synthetic aroma compound. 

3. The urinal screen of claim 1, wherein the fragrance 
material comprises a natural essential oil. 

4. The urinal screen of claim 1, wherein the fragrance 
material comprises at least one of an odor neutralizer, an odor 
eliminator, and an odor counteractant. 

5. The urinal screen of claim 1, wherein the fragranced 
EVA further comprises an active ingredient. 

6. The urinal screen of claim 5, wherein the active ingre 
dient comprises bacteria. 

7. The urinal screen of claim 1, wherein the screen body is 
generally flat and circular in shape. 

8. The urinal screen of claim 1, wherein the screen body 
further comprises a colorant that indicates when the urinal 
screen should be replaced after a period of use. 

9. The urinal screen of claim 1, wherein the fragrance 
material has an initial fragrance content, wherein the at least 
about 60% of the initial fragrance content is released over a 
30-day period. 

10. The urinal screen of claim 1, wherein the screen body is 
translucent or transparent. 

11. The urinal screen of claim 1, wherein the screen body 
shrinks in size upon use within the urinal. 

12. The urinal screen of claim 1, further comprising a 
plurality of openings formed therethrough. 

13. The urinal screen of claim 1, further comprising a 
plurality of notches formed in an outer peripheral surface 
thereof. 

14. A urinal screen, comprising: 
a screen body sized and shaped to be placed in a urinal; 
wherein the screen body is configured to extend over at 

least a portion of a drain portion of the urinal; 
the screen body defining at least one opening; 
the screen body comprising EVA having a melting point of 

not greater than 250 F.; and, 
the EVA comprising an active ingredient. 
15. The urinal screen of claim 14, wherein the active ingre 

dient comprises bacteria. 
16. The urinal screen of claim 14, wherein the screen body 

further comprises a colorant that indicates when the urinal 
screen should be replaced after a period of use. 

17. The urinal screen of claim 14, wherein the screen body 
is translucent or transparent. 

18. The urinal screen of claim 14, wherein the screen body 
shrinks in size upon use within the urinal. 
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