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ABSORBENT ARTICLE COMPRISING A 
SYNTHETIC POLYMER DERIVED FROM A 
RENEWABLE RESOURCE AND METHODS 

OF PRODUCING SAID ARTICLE 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/783,274, ?led Mar. 17, 2006, the 
substance of Which is incorporated herein by reference. 

FIELD OF INVENTION 

[0002] The present invention relates to an absorbent article 
Which comprises synthetic polymeric materials derived from 
reneWable resources, Where the materials have speci?c per 
formance characteristics making them particularly useful in 
said absorbent article. 

BACKGROUND OF THE INVENTION 

[0003] The development of absorbent articles such as 
disposable diapers, adult incontinence pads and briefs, and 
catamenial products such as sanitary napkins, is the subject 
of substantial commercial interest. There is a great deal of art 
relating to the design of absorbent articles, the processes for 
manufacturing such articles, and the materials used in their 
construction. In particular, a great deal of effort has been 
spent in the development of materials exhibiting optimal 
performance characteristics for use in absorbent articles. 
Such materials include ?lms, ?bers, nonWovens, laminates, 
superabsorbent polymers, foams, elastomers, adhesives, and 
the like. 
[0004] Most of the materials used in current commercial 
absorbent articles are derived from non-reneWable 
resources, especially petroleum. Typically, components such 
as the topsheet, backsheet, and cuffs are made from poly 
ole?ns such as polyethylene and polypropylene. These poly 
mers are derived from ole?nic monomers such as ethylene 
and propylene Which are obtained directly from petroleum 
via cracking and re?ning processes. Propylene derived from 
petroleum is also used to make acrylic acid via a catalytic 
oxidation process. Acrylic acid derived from petroleum is 
the major feedstock used in the manufacture of modern 
superabsorbent polymers utiliZed in absorbent cores of cur 
rent commercial absorbent articles. 
[0005] Thus, the price and availability of the petroleum 
feedstock ultimately has a signi?cant impact on the price of 
absorbent articles Which utiliZe materials derived from 
petroleum. As the WorldWide price of petroleum escalates, 
so does the price of absorbent articles. 
[0006] Furthermore, many consumers display an aversion 
to purchasing products that are derived from petrochemicals. 
In some instances, consumers are hesitant to purchase prod 
ucts made from limited non-reneWable resources such as 
petroleum and coal. Other consumers may have adverse 
perceptions about products derived from petrochemicals 
being “unnatural” or not environmentally friendly. 
[0007] Certain alternative materials Which are derived 
from non-petrochemical or reneWable resources have been 
disclosed for use in absorbent articles. For example, US. 
Pat. No. 5,889,072 to Chao describes a process for preparing 
a cross-linked polyaspartate superabsorbent material. US. 
Pat. Nos. 6,713,460 and 6,444,653, both to Huppe et al., 
describe a superabsorbent material comprising glass-like 
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polysaccharides. Furthermore, diapers having varying 
degrees of biodegradability have been disclosed. US. Pat. 
No. 5,783,504 to Ehret et al. describes a composite structure, 
Which is suitable for use in diapers, comprising a nonWoven 
manufactured from a polymer derived from lactic acid and 
a ?lm manufactured from a biodegradable aliphatic polyes 
ter polymer. PCT application WO 99/33420 discloses a 
superabsorbent material comprising a reneWable and/ or bio 
degradable raW material. HoWever, these diapers and mate 
rials tend to have signi?cantly loWer performance and/or 
higher cost than materials derived from petrochemicals. For 
example, the superabsorbent materials disclosed in WO 
99/33420 shoW a loW absorption capacity under load and a 
loW gel strength. A superabsorbent material With loW gel 
strength tends to deform upon sWelling and reduce intersti 
tial spaces betWeen the superabsorbent particles. This phe 
nomenon is knoWn as gel-blocking. Once gel-blocking 
occurs, further liquid uptake or distribution takes place via 
a very sloW diffusion process. In practical terms, gel-block 
ing increases the susceptibility of the absorbent article to 
leakage. 
[0008] Accordingly, it Would be desirable to provide an 
absorbent article Which comprises a polymer derived from 
reneWable resources, Where the polymer has speci?c per 
formance characteristics making the polymer particularly 
useful in the absorbent article. Ideally, it Would be desirable 
to provide a consumer product including a plurality of 
absorbent articles comprising said polymer derived from 
reneWable resources and a communication of a related 

environmental message. 

SUMMARY OF THE INVENTION 

[0009] The present invention relates to an absorbent article 
having opposing longitudinal edges, the absorbent article 
comprising a topsheet, a backsheet joined With the topsheet, 
an absorbent core disposed betWeen the topsheet and the 
backsheet, and a synthetic polymer derived from a ?rst 
reneWable resource via at least one monomeric intermediate 

compound. The polymer is disposed in or incorporated into 
one or more elements of the absorbent article. The elements 

are selected from a group consisting of the absorbent core, 
the topsheet, the backsheet, and a barrier leg culf. 
[0010] The present invention further relates to an absor 
bent article having a body-facing surface, and a garment 
facing surface. The article comprises a topsheet, a backsheet 
joined With the topsheet, an absorbent core disposed 
betWeen the topsheet and the backsheet, a pair of barrier 
cuffs, and a synthetic polyole?n. The synthetic polyole?n is 
derived from a ?rst reneWable resource via at least one 

intermediate compound. The synthetic polyole?n is either 
polypropylene or polyethylene. The topsheet, backsheet, or 
culf substrate comprises the polyole?n. 
[0011] The present invention also relates to a method for 
making an absorbent article comprising the steps of provid 
ing a reneWable resource, deriving an intermediate mono 
meric compound from the reneWable resource, polymeriZing 
the monomeric compound to form a synthetic polymer, and 
disposing or incorporating the polymer into one or more 
elements of the absorbent article. The elements are selected 
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from a group consisting of the absorbent core, the topsheet, 
the backsheet, and a barrier leg culf. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1A is a plan vieW of an exemplary absorbent 
article in the form of a diaper in a ?at, uncontracted state. 
[0013] FIG. 1B is a cross-sectional vieW of the diaper of 
FIG. 1A taken along the lateral centerline. 
[0014] FIGS. 2A-B are perspective vieWs of a package 
comprising an absorbent article. 
[0015] FIGS. 3A-F are illustrations of several suitable 
embodiments of icons communicating reduced petrochemi 
cal dependence and/or environmental friendliness. 
[0016] FIG. 4 is a partial cross-sectional side vieW of a 
suitable permeability measurement system for conducting 
the Saline FloW Conductivity Test. 
[0017] FIG. 5 is a cross-sectional side vieW of a piston/ 
cylinder assembly for use in conducting the Saline FloW 
Conductivity Test. 
[0018] FIG. 6 is a top vieW ofa piston head suitable for use 
in the piston/cylinder assembly shoWn in FIG. 5. 
[0019] FIG. 7 is a cross-sectional side vieW of the piston/ 
cylinder assembly of FIG. 5 placed on a fritted disc for the 
sWelling phase. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] The present invention relates to an absorbent article 
comprising a synthetic polymer derived from a reneWable 
resource Where the polymer has speci?c performance char 
acteristics. When the synthetic polymer derived from a 
reneWable resource is in the form of a superabsorbent 
polymer, it exhibits an Absorption Against Pressure (AAP) 
value of at least about 15.0 g saline per gram polymer and/or 
a saline ?oW conductivity (SFC) of at least about 30x10‘7 
cm3 sec/g. When the polymer is a polyole?n nonWoven 
suitable for use as a topsheet, it may exhibit a Liquid Strike 
Through value of less than about 4 seconds. When the 
polymer is a polyole?n nonWoven suitable for use as a 
barrier leg culf, it may exhibit a hydrohead of at least about 
5 mbar. When the polymer is a breathable polyole?n ?lm 
suitable for use as a backsheet, it may exhibit a Moisture 
Vapor Transmission Rate of at least about 2000 g/m2/24 hr. 
When the polymer is a polyole?n ?lm suitable for use as a 
backsheet, it may have an MD tensile strength of at least 
about 0.5 N/cm. 
[0021] In another aspect, the absorbent article comprises a 
synthetic polymer derived from a reneWable resource 
Wherein the polymer has a 14C/ C ratio of about l.0><l0_l4 or 
greater The present invention further relates to a package 
comprising at least one absorbent article comprising a 
synthetic polymer derived from a reneWable resource and an 
overWrap securing the absorbent article(s). The absorbent 
article comprises a synthetic polymer derived from a reneW 
able resource. The package may fur‘ther comprise a com 
munication of a related environmental message. 
[0022] The present invention further relates to a method 
for making absorbent articles comprising a synthetic poly 
mer derived from a reneWable resource. The method com 

prises the folloWing steps: providing a reneWable resource; 
deriving at least one intermediate compound from the 
reneWable resource, Wherein the intermediate compound 
comprises a monomeric compound; polymerizing the mono 
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meric compound to form at least one polymer, Wherein the 
at least one polymer exhibits the requisite performance for 
use in an absorbent article; and incorporating the at least one 
polymer into an absorbent article. Additional steps, as 
described herein, may be incorporated into the method. 
Optionally the at least one polymer may be modi?ed after 
the polymeriZation step. 

I. DEFINITIONS 

[0023] As used herein, the folloWing terms shall have the 
meaning speci?ed thereafter: 
[0024] “Disposable” refers to items that are intended to be 
discarded after a limited number of uses, frequently a single 
use (i.e., the original absorbent article as a Whole is not 
intended to be laundered or reused as an absorbent article, 
although certain materials or portions of the absorbent 
article may be recycled, reused, or composted). For 
example, certain disposable absorbent articles may be tem 
porarily restored to substantially full functionality through 
the use of removable/replaceable components but the article 
is nevertheless considered to be disposable because the 
entire article is intended to be discarded after a limited 
number of uses. 

[0025] “Absorbent article” refers to devices Which absorb 
and contain body exudates and, more speci?cally, refers to 
devices Which are placed against or in proximity to the body 
of the Wearer to absorb and contain the various exudates 
discharged from the body. Exemplary absorbent articles 
include diapers, training pants, pull-on pant-type diapers 
(i.e., a diaper having a pre-formed Waist opening and leg 
openings such as illustrated in US. Pat. No. 6,120,487), 
refastenable diapers or pant-type diapers, incontinence 
briefs and undergarments, diaper holders and liners, femi 
nine hygiene garments such as panty liners (e.g. such as 
disclosed in US. Pat. Nos. 4,425,130; 4,687,478; 5,267,992; 
and 5,733,274), absorbent inserts, and the like. Absorbent 
articles may be disposable or may contain portions that can 
be reused or restored. 

[0026] “Proximal” and “Distal” refer, respectively, to the 
location of an element relatively near to or far from the 
longitudinal or lateral centerline of a structure (e.g., the 
proximal edge of a longitudinally extending element is 
located nearer to the longitudinal centerline than the distal 
edge of the same element is located relative to the same 
longitudinal centerline). 
[0027] “Body-facing” and “garment-facing” refer respec 
tively to the relative location of an element or a surface of 
an element or group of elements. “Body-facing” implies the 
element or surface is nearer to the Wearer during Wear than 
some other element or surface. “Garment-facing” implies 
the element or surface is more remote from the Wearer 
during Wear than some other element or surface (i.e., ele 
ment or surface is proximate to the Wearer’s garments that 
may be Worn over the absorbent article). 

[0028] “Superabsorbent” refers to a material capable of 
absorbing at least ten times its dry Weight of a 0.9% saline 
solution at 250 C. Superabsorbent polymers absorb ?uid via 
an osmotic mechanism to form a gel, often referred to as, 
and used interchangeably With the term “hydrogel”. 
[0029] “Longitudinal” refers to a direction running sub 
stantially perpendicular from a Waist edge to an opposing 
Waist edge of the article and generally parallel to the 
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maximum linear dimension of the article. Directions Within 
45 degrees of the longitudinal direction are considered to be 
“longitudinal” 
[0030] “Lateral” refers to a direction running from a 
longitudinal edge to an opposing longitudinal edge of the 
article and generally at a right angle to the longitudinal 
direction. Directions Within 45 degrees of the lateral direc 
tion are considered to be “lateral.” 
[0031] “Disposed” refers to an element being located in a 
particular place or position. 
[0032] “Joined” refers to con?gurations Whereby an ele 
ment is directly secured to another element by a?ixing the 
element directly to the other element and to con?gurations 
Whereby an element is indirectly secured to another element 
by a?ixing the element to intermediate member(s) Which in 
turn are a?ixed to the other element. 

[0033] “Film” refers to a sheet-like material Wherein the 
length and Width of the material far exceed the thickness of 
the material. Typically, ?lms have a thickness of about 0.5 
mm or less. 

[0034] “lmpermeable” generally refers to articles and/or 
elements that are not penetrative by ?uid through the entire 
Z-directional thickness of the article under pressure of 0.14 
lb/in2 or less. Preferably, the impermeable article or element 
is not penetrative by ?uid under pressures of 0.5 lb/in2 or 
less. More preferably, the impermeable article or element is 
not penetrative by ?uid under pressures of 1.0 lb/in2 or less. 
The test method for determining impermeability conforms to 
Edana 1201-18 or INDA IST 80.6. 

[0035] “Extendibility” and “extensible” mean that the 
Width or length of the component in a relaxed state can be 
extended or increased by at least about 10% Without break 
ing or rupturing When subjected to a tensile force. 
[0036] “Elastic,” “elastomer,” and “elastomeric” refer to a 
material Which generally is able to extend to a strain of at 
least 50% Without breaking or rupturing, and is able to 
recover substantially to its original dimensions after the 
deforming force has been removed. 
[0037] “Elastomeric material” is a material exhibiting 
elastic properties. Elastomeric materials may include elas 
tomeric ?lms, scrims, nonWovens, and other sheet-like 
structures. 

[0038] “Outboard” and “inboard” refer respectively to the 
location of an element disposed relatively far from or near 
to the longitudinal centerline of the diaper With respect to a 
second element. For example, if element A is outboard of 
element B, then element A is farther from the longitudinal 
centerline than is element B. 
[0039] “Pant” refers to an absorbent article having a 
pre-formed Waist and leg openings. A pant may be donned 
by inserting a Wearer’s legs into the leg openings and sliding 
the pant into position about the Wearer’s loWer torso. Pants 
are also commonly referred to as “closed diapers , prefas 
tened diapers”, “pull-on diapers”, “training pants” and “dia 
per-pants.” 
[0040] “Petrochemical” refers to an organic compound 
derived from petroleum, natural gas, or coal. 
[0041] “Petroleum” refers to crude oil and its components 
of para?inic, cyclopara?inic, and aromatic hydrocarbons. 
Crude oil may be obtained from tar sands, bitumen ?elds, 
and oil shale. 
[0042] “Renewable resource” refers to a natural resource 
that can be replenished Within a 100 year time frame. The 
resource may be replenished naturally, or via agricultural 
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techniques. ReneWable resources include plants, animals, 
?sh, bacteria, fungi, and forestry products. They may be 
naturally occurring, hybrids, or genetically engineered 
organisms. Natural resources such as crude oil, coal, and 
peat Which take longer than 100 years to form are not 
considered to be reneWable resources 
[0043] “Agricultural product” refers to a reneWable 
resource resulting from the cultivation of land (eg a crop) 
or the husbandry of animals (including ?sh). 
[0044] “Monomeric compound” refers to an intermediate 
compound that may be polymerized to yield a polymer. 
[0045] “Polymer” refers to a macromolecule comprising 
repeat units Where the macromolecule has a molecular 
Weight of at least 1000 Daltons. The polymer may be a 
homopolymer, copolymer, terpoymer etc. The polymer may 
be produced via fee-radical, condensation, anionic, cationic, 
Ziegler-Natta, metallocene, or ring-opening mechanisms. 
The polymer may be linear, branched and/or crosslinked. 
[0046] “Synthetic polymer” refers to a polymer Which is 
produced from at least one monomer by a chemical process. 
A synthetic polymer is not produced directly by a living 
organism. 
[0047] “Polyethylene” and “polypropylene” refer to poly 
mers prepared from ethylene and propylene, respectively. 
The polymer may be a homopolymer, or may contain up to 
about 10 mol % of re peat units from a co-monomer. 
[0048] “Communication” refers to a medium or means by 
Which information, teachings, or messages are transmitted. 
[0049] “Related environmental message” refers to a mes 
sage that conveys the bene?ts or advantages of the absorbent 
article comprising a polymer derived from a reneWable 
resource. Such bene?ts include being more environmentally 
friendly, having reduced petroleum dependence, being 
derived from reneWable resources, and the like. 
[0050] All percentages herein are by Weight unless speci 
?ed otherWise. 

ll. POLYMERS DERIVED FROM RENEWABLE 
RESOURCES 

[0051] Anumber of reneWable resources contain polymers 
that are suitable for use in an absorbent article (i.e., the 
polymer is obtained from the reneWable resource Without 
intermediates). Suitable extraction and/or puri?cation steps 
may be necessary, but no intermediate compound is 
required. Such polymers derived directly from reneWable 
resources include cellulose (e.g. pulp ?bers), starch, chitin, 
polypeptides, poly(lactic acid), polyhydroxyalkanoates, and 
the like. These polymers may be subsequently chemically 
modi?ed to improve end use characteristics (e.g., conversion 
of cellulose to yield carboxycellulose or conversion of chitin 
to yield chitosan). HoWever, in such cases, the resulting 
polymer is a structural analog of the starting polymer. 
Polymers derived directly from reneWable resources (i.e., 
With no intermediate compounds) and their derivatives are 
knoWn and these materials are not Within the scope of the 
present invention. 
[0052] The synthetic polymers of the present invention are 
derived from a reneWable resource via an indirect route 
involving one or more intermediate compounds. Suitable 
intermediate compounds derived from reneWable resources 
include sugars. Suitable sugars include monosaccharides, 
disaccharides, trisaccharides, and oligosaccharides. Sugars 
such as sucrose, glucose, fructose, maltose may be readily 
produced from reneWable resources such as sugar cane and 
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sugar beets. Sugars may also be derived (e.g., via enzymatic 
cleavage) from other agricultural products such as starch or 
cellulose. For example, glucose may be prepared on a 
commercial scale by enzymatic hydrolysis of corn starch. 
While corn is a renewable resource in North America, other 
common agricultural crops may be used as the base starch 
for conversion into glucose. Wheat, buckWheat, arracaha, 
potato, barley, kudzu, cassaya, sorghum, sWeet potato, yam, 
arroWroot, sago, and other like starchy fruit, seeds, or tubers 
are may also be used in the preparation of glucose. 
[0053] Other suitable intermediate compounds derived 
from reneWable resources include monofunctional alcohols 
such as methanol or ethanol and polyfunctional alcohols 
such as glycerol. Ethanol may be derived from many of the 
same reneWable resources as glucose. For example, com 
starch may be enzymatically hydrolysized to yield glucose 
and/or other sugars. The resultant sugars can be converted 
into ethanol by fermentation. As With glucose production, 
corn is an ideal reneWable resource in North America; 
hoWever, other crops may be substituted. Methanol may be 
produced from fermentation of biomass. Glycerol is com 
monly derived via hydrolysis of triglycerides present in 
natural fats or oils, Which may be obtained from reneWable 
resources such as animals or plants. 

[0054] Other intermediate compounds derived from 
reneWable resources include organic acids (e.g., citric acid, 
lactic acid, alginic acid, amino acids etc.), aldehydes (e.g., 
acetaldehyde), and esters (e.g., cetyl palmitate, methyl stear 
ate, methyl oleate, etc.). 
[0055] Additional intermediate compounds such as meth 
ane and carbon monoxide may also be derived from reneW 
able resources by fermentation and/or oxidation processes. 
[0056] Intermediate compounds derived from reneWable 
resources may be converted into polymers (e.g., glycerol to 
polyglycerol) or they may be converted into other interme 
diate compounds in a reaction pathWay Which ultimately 
leads to a polymer useful in an absorbent article. An inter 
mediate compound may be capable of producing more than 
one secondary intermediate compound. Similarly, a speci?c 
intermediate compound may be derived from a number of 
different precursors, depending upon the reaction pathWays 
utilized. 
[0057] Particularly desirable intermediates include (meth) 
acrylic acids and their esters and salts; and ole?ns. In 
particular embodiments, the intermediate compound may be 
acrylic acid, ethylene, or propylene. 
[0058] For example, acrylic acid is a monomeric com 
pound that may be derived from reneWable resources via a 
number of suitable routes. Examples of such routes are 
provided beloW. 
[0059] Glycerol derived from a reneWable resource (e.g., 
via hydrolysis of soybean oil and other triglyceride oils) may 
be converted into acrylic acid according to a tWo-step 
process. In a ?rst step, the glycerol may be dehydrated to 
yield acrolein. A particularly suitable conversion process 
involves subjecting glycerol in a gaseous state to an acidic 
solid catalyst such as H3PO4 on an aluminum oxide carrier 
(Which is often referred to as solid phosphoric acid) to yield 
acrolien. Speci?cs relating to dehydration of glycerol to 
yield acrolein are disclosed, for instance, in Us. Pat. Nos. 
2,042,224 and 5,387,720. In a second step, the acrolein is 
oxidized to form acrylic acid. A particularly suitable process 
involves a gas phase interaction of acrolein and oxygen in 
the presence of a metal oxide catalyst. A molybdenum and 
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vanadium oxide catalyst may be used. Speci?cs relating to 
oxidation of acrolein to yield acrylic acid are disclosed, for 
instance, in Us. Pat. No. 4,092,354. 
[0060] Glucose derived from a reneWable resource (e.g., 
via enzmatic hydrolysis of corn starch) may be converted 
into acrylic acid via a tWo step process With lactic acid as an 
intermediate product. In the ?rst step, glucose may be 
biofer'mented to yield lactic acid. Any suitable microorgan 
ism capable of fermenting glucose to yield lactic acid may 
be used including members from the genus Laclobacillus 
such as Laclobacillus lactis as Well as those identi?ed in 

Us. Pat. Nos. 5,464,760 and 5,252,473. In the second step, 
the lactic acid may be dehydrated to produce acrylic acid by 
use of an acidic dehydration catalyst such as an inert metal 
oxide carrier Which has been impregnated With a phosphate 
salt. This acidic dehydration catalyzed method is described 
in further detail in Us. Pat. No. 4,729,978. In an alternate 
suitable second step, the lactic acid may be converted to 
acrylic acid by reaction With a catalyst comprising solid 
aluminum phosphate. This catalyzed dehydration method is 
described in further detail in Us. Pat. No. 4,786,756. 
[0061] Another suitable reaction pathWay for converting 
glucose into acrylic acid involves a tWo step process With 
3-hydroxypropionic acid as an intermediate compound. In 
the ?rst step, glucose may be biofer'mented to yield 3-hy 
droxypropionic acid. Microorganisms capable of fermenting 
glucose to yield 3-hydroxypropionic acid have been geneti 
cally engineered to express the requisite enzymes for the 
conversion. For example, a recombinant microorganism 
expressing the dhaB gene from Klebsiella pneumoniae and 
the gene for an aldehyde dehydrogenase has been shoWn to 
be capable of converting glucose to 3-hydroxypropionic 
acid. Speci?cs regarding the production of the recombinant 
organism may be found in Us. Pat. No. 6,852,517. In the 
second step, the 3-hydroxypropionic acid may be dehy 
drated to produce acrylic acid. 
[0062] Glucose derived from a reneWable resource (e.g., 
via enzymatic hydrolysis of corn starch obtained from the 
reneWable resource of corn) may be converted into acrylic 
acid by a multistep reaction pathWay. Glucose may be 
fermented to yield ethanol. Ethanol may be dehydrated to 
yield ethylene. At this point, ethylene may be polymerized 
to form polyethylene. HoWever, ethylene may be converted 
into propionaldehyde by hydroformylation of ethylene using 
carbon monoxide and hydrogen in the presence of a catalyst 
such as cobalt octacarbonyl or a rhodium complex. Propan 
l-ol may be formed by catalytic hydrogenation of propi 
onaldehyde in the presence of a catalyst such as sodium 
borohydride and lithium aluminum hydride. Propan-l-ol 
may be dehydrated in an acid catalyzed reaction to yield 
propylene. At this point, propylene may be polymerized to 
form polypropylene. HoWever, propylene may be converted 
into acrolein by catalytic vapor phase oxidation. Acrolein 
may then be catalytically oxidized to form acrylic acid in the 
presence of a molybdenum-vanadium catalyst. 
[0063] While the above reaction pathWays yield acrylic 
acid, a skilled artisan Will appreciate that acrylic acid may be 
readily converted into an ester (e.g., methyl acrylate, ethyl 
acrylate, etc.) or salt. 
[0064] Ole?ns such as ethylene and propylene may also be 
derived from reneWable resources. For example, methanol 
derived from fermentation of biomass may be converted to 
ethylene and or propylene, Which are both suitable mono 
meric compounds, as described in Us. Pat. Nos. 4,296,266 
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and 4,083,889. Ethanol derived from fermentation of a 
renewable resource may be converted into monomeric com 
pound of ethylene via dehydration as described in US. Pat. 
No. 4,423,270. Similarly, propanol or isopropanol derived 
from a reneWable resource can be dehydrated to yield the 
monomeric compound of propylene as exempli?ed in US. 
Pat. No. 5,475,183. Propanol is a major constituent of fusel 
oil, a by-product formed from certain amino acids When 
potatoes or grains are fermented to produce ethanol. 
[0065] Charcoal derived from biomass can be used to 
create syngas (i.e., CO+H2) from Which hydrocarbons such 
as ethane and propane can be prepared (Fischer-Tropsch 
Process). Ethane and propane can be dehydrogenated to 
yield the monomeric compounds of ethylene and propylene. 

III. EXEMPLARY SYNTHETIC POLYMERS 

[0066] A. Superabsorbent Polymers4Certain compounds 
derived from reneWable resources may be polymerized to 
yield suitable synthetic superabsorbent polymers. For 
example, acrylic acid derived from soybean oil via the 
glycerol/acrolein route described above may be polymerized 
under the appropriate conditions to yield a superabsorbent 
polymer comprising poly(acrylic acid). The absorbent poly 
mers useful in the present invention can be formed by any 
polymerization and/or crosslinking techniques capable of 
achieving the desired properties. Typical methods for pro 
ducing these polymers are described in Reissue US. Pat. 
No. 32,649 to Brandt et al.; US. Pat. Nos. 4,666,983, 
4,625,001, 5,408,019; and published German patent appli 
cation 4,020,780 to Dahmen. The processing (i.e., drying, 
milling, sieving, etc.) of the resulting superabsorbent poly 
mer to yield a usable form is Well knoWn in the art. 
[0067] The polymer may be prepared in the neutralized, 
partially neutralized, or un-neutralized form. In certain 
embodiments, the absorbent polymer may be formed from 
acrylic acid that is from about 50 mole % to about 95 mole 
% neutralized. The absorbent polymer may be prepared 
using a homogeneous solution polymerization process, or by 
multi-phase polymerization techniques such as inverse 
emulsion or suspension polymerization procedures. The 
polymerization reaction Will generally occur in the presence 
of a relatively small amount of di- or poly-functional mono 
mers such as N,N'-methylene bisacrylamide, trimethylolpro 
pane triacrylate, ethylene glycol di(meth)acrylate, trially 
lamine, and methacrylate analogs of the aforementioned 
acrylates. The di- or poly-functional monomer compounds 
serve to lightly cross-link the polymer chains thereby ren 
dering them Water-insoluble, yet Water-sWellable. 
[0068] In certain embodiments, the synthetic superabsor 
bent polymer comprising acrylic acid derived from reneW 
able resources may be formed from starch-acrylic acid graft 
copolymers, partially neutralized starch-acrylic acid graft 
copolymers, crosslinked polymers of polyacrylic acid, and 
crosslinked polymers of partially neutralized polyacrylic 
acid. Preparation of these materials is disclosed in US. Pat. 
Nos. 3,661,875; 4,076,663; 4,093,776; 4,666,983; and 
4,734,478. 
[0069] The synthetic superabsorbent polymers particles 
can be surface-crosslinked after polymerization by reaction 
With a suitable reactive crosslinking agents. Surface 
crosslinking of the initially formed superabsorbent polymers 
particles derived from reneWable resources provides super 
absorbent polymers having relatively high absorbent capac 
ity and relatively high permeability to ?uid in the sWollen 
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state, as described beloW. A number of processes for intro 
ducing surface crosslinks are disclosed in the art. Suitable 
methods for surface crosslinking are disclosed in US. Pat. 
Nos. 4,541,871, 4,824,901, 4,789,861, 4,587,308, 4,734, 
478, and 5,164,459; published PCT applications WO92/ 
16565, WO90/08789, and WO93/05080; published German 
patent application 4,020,780 to Dahmen; and published 
European patent application 509,708 to Gartner. Suitable 
crosslinking agents include di- or poly-functional crosslink 
ing reagents such as di/poly-haloalkanes, di/poly-epoxides, 
di/poly-acid chlorides, di/poly-tosyl alkanes, di/poly-alde 
hydes, di/poly-alcohols, and the like. 
[0070] An important characteristic of the synthetic super 
absorbent polymers of the present invention is the perme 
ability or ?oW conductivity of a zone or layer of the polymer 
particles When sWollen With body ?uids. This permeability 
or ?oW conductivity is de?ned herein in terms of the Saline 
FloW Conductivity (SFC) value of the superabsorbent poly 
mer. SFC measures the ability of the sWollen hydrogel zone 
or layer to transport or distribute body ?uids under usage 
pressures. It is believed that When a superabsorbent polymer 
is present at high concentrations in an absorbent member 
and then sWells to form a hydrogel under usage pressures, 
the boundaries of the hydrogel come into contact, and 
interstitial voids in this high-concentration region become 
generally bounded by hydrogel. When this occurs, it is 
believed the permeability or ?oW conductivity properties of 
this region are generally re?ective of the permeability or 
?oW conductivity properties of a hydrogel zone or layer 
formed from the superabsorbent polymer alone. It is further 
believed that increasing the permeability of these sWollen 
high-concentration regions to levels that approach or even 
exceed conventional acquisition/distribution materials, such 
as Wood-pulp ?ulf, can provide superior ?uid handling 
properties for the absorbent member and absorbent core, 
thus decreasing incidents of leakage, especially at high ?uid 
loadings. Higher SFC values also are re?ective of the ability 
of the formed hydrogel to acquire body ?uids under normal 
usage conditions. 

[0071] The SEC value of the synthetic superabsorbent 
polymers derived from reneWable resources useful in the 
present invention is at least about 30x10“7 cm3 sec/g. In 
other embodiments, the SFC value of the superabsorbent 
polyme7rs useful in the present invention is at least about 
50x10 cm3 sec/g. In other embodiments, the SFC value of 
the superabsorbent polymers useful in the present invention 
is at least about 100><10_7 cm3 sec/g. Typically, these SFC 
values are in the range of from about 30><10_7 to about 
1000><10i cm3 sec/ g. HoWever, SFC values may range from 
about 570x10‘7 to about 500><10_7 cm3 sec/g or from about 
50x10’ to about 350><10_7 cm3 sec/ g. A method for deter 
mining the SFC value of the superabsorbent polymers is 
provided hereafter in the Test Methods Section. 

[0072] Another important characteristic of the superabsor 
bent polymers of the present invention is their ability to 
sWell against a load. This capacity versus a load is de?ned 
in terms of the superabsorbent polymer’s Absorption 
Against Pressure (AAP) capacity. When a superabsorbent 
polymer is incorporated into an absorbent member at high 
concentrations, the polymer needs to be capable of absorb 
ing large quantities of body ?uids in a reasonable time 
period under usage pressures. Usage pressures exerted on 
the superabsorbent polymers used Within absorbent article 
include both mechanical pressures (e.g., exerted by the 
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weight and motions of a wearer, taping forces, etc.) and 
capillary pressures (e.g., resulting from the acquisition com 
ponent(s) in the absorbent core that temporarily hold ?uid 
before it is absorbed by the superabsorbent polymer). 
[0073] The AAP capacity of absorbent polymer of the 
useful in the present invention is generally at least about 15 
g/g. In certain embodiments, the AAP capacity of absorbent 
polymer is generally at least about 20 g/ g. Typically, AAP 
values range from about 15 to about 25 g/g. However, AAP 
values may range from about 17 to about 23 g/g or from 
about 20 to about 23 g/ g. Amethod for determining the AAP 
capacity value of these absorbent polymers is provided 
hereafter in the Test Methods Section. 

[0074] B. Polyole?ns4Ole?ns derived from renewable 
resources may be polymerized to yield polyole?ns. Ethylene 
derived from renewable resources may be polymerized 
under the appropriate conditions to prepare polyethylene 
having desired characteristics for use in a particular com 
ponent of an absorbent article or in the packaging for said 
article. The polyethylene may be high density, medium 
density, low density, or linear-low density. Polyethylene 
and/or polypropylene may be produced via free-radical 
polymerization techniques, or by using Ziegler-Natta cataly 
sis or Metallocene catalysts. 

[0075] The polyole?n may be processed according to 
methods known in the art into a form suitable for the end use 
of the polymer. Suitable forms for polyole?ns include a ?lm, 
an apertured ?lm, a microporous ?lm, a ?ber, a ?lament, a 
nonwoven, or a laminate. Suitable nonwoven forms include 

spunbond webs, meltblown webs, and combinations thereof 
(e.g., spunbond-meltblown webs (SM), spunbond-melt 
blown-spunbond webs (SMS), etc.). The polyole?n may 
comprise mixtures or blends with other polymers such as 
polyole?ns derived from petrochemicals. Depending on the 
end use and form, the polyole?n may comprise other com 
pounds such as inorganic compounds, ?llers, pigments, 
dyes, antioxidants, UV-stabilizers, binders, surfactants, wet 
ting agents, and the like. For example, a polyole?n ?lm may 
be impregnated with inorganic compound such as calcium 
carbonate, titanium dioxide, clays, silicas, zeolites, kaolin, 
mica, carbon, and mixtures thereof. Such compounds may 
serve as pore forming agents which, upon straining the ?lm, 
may improve the breathability of the ?lm. This process is 
described further in US. Pat. No. 6,605,172. A binder may 
be used with a polyole?n ?bers, ?laments, or nonwoven 
web. A suitable binder is a styrene-butadiene latex binder 
available under the trade name GENFLOTM 3160 from 
OMNOVA Solutions Inc.; Akron, Ohio. The resulting 
binder/polyole?n web may be used as an acquisition layer, 
which may be associated with the absorbent core. The 
polyole?n materials and particularly polyole?n ?bers, ?la 
ments, and nonwoven webs may treated with a surfactant or 
wetting agent such as IrgasurfTM available from Ciba Spe 
cialty Chemicals of Tarrytown, NY. 
[0076] Polyole?n nonwovens useful in an absorbent 
article may have a basis weight between about 1 g/m2 and 
about 50 g/m2 or between about 5 g/m2 and about 30 g/m2, 
as measured according to the Basis Weight. Test provided 
below. Polyole?n nonwovens suitable for use as a topsheet 
may have an average liquid strike-through time of less than 
about 4 seconds, as measured according to the Liquid 
Strike-Through Test provided below. In other embodiments 
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the polyole?n nonwoven may have an average strike 
through time of less than about 3 seconds or less than about 
2 seconds. 
[0077] Polyole?n nonwoven useful as a barrier leg culf 
may have a hydrohead of greater than about 5 mbar or about 
6 mbar and less than about 10 mbar or about 8 mbar, as 
measured according to the Hydrohead test provided below. 
[0078] Polyole?n ?lms suitable for use as a backsheet may 
have an MD tensile strength of greater than about 0.5 N/cm 
or about 1 N/cm and less than about 6 N/cm or about 5 
N/cm, as measured according to the Tensile Test as provided 
below. For breathable polyole?n ?lms suitable for use as a 
backsheet, the ?lm may have a Moisture Vapor Transmission 
Rate (MVTR) of at least about 2000 g/m2/hr, preferably 
greater than about 2400 g/m2/hr, and even more preferably, 
greater than about 3000 g/m2/hr, as measured by the Mois 
ture Vapor Transmission Rate test provided below. It should 
be recognized that non-breathable backsheets, which are 
also useful in diapers, would exhibit an MVTR value of 
about 0 g/m2/hr. 
[0079] C. Other PolymersiIt should be recognized that 
any of the aforementioned synthetic polymers may be 
formed by using a combination of monomers derived from 
renewable resources and monomers derived from non-re 

newable (e.g., petroleum) resources. For example, the super 
absorbent polymer of poly(acrylic acid) may be polymerized 
from a combination of acrylic acid derived form renewable 
resources and acrylic acid derived from non-renewable 
resources. The monomer derived from a renewable resource 

may comprise at least about 5% by weight [weight of 
renewable resource monomer/weight of resulting polymer x 
100], at least about 10% by weight, at least about 20% by 
weight, at least about 30% by weight, at least about 40% by 
weight, or at least about 50% by weight of the superabsor 
bent polymer. 

IV. ABSORBENT ARTICLES COMPRISING THE 
SYNTHETIC POLYMER DERIVED FROM 

RENEWABLE RESOURCES 

[0080] The present invention relates to an absorbent article 
comprising a synthetic polymer derived from a renewable 
resource. The polymer has speci?c performance character 
istics. The polymers derived from a renewable resource may 
be in any suitable form such as a ?lm, nonwoven, superab 
sorbent, and the like. 
[0081] FIG. 1A is a plan view of an exemplary, non 
limiting embodiment of an absorbent article in the form of 
a diaper 20 in a ?at, uncontracted state (i.e., without elastic 
induced contraction). The garment-facing surface 120 of the 
diaper 20 is facing the viewer and the body-facing surface 
130 is opposite the viewer. The diaper 20 includes a longi 
tudinal centerline 100 and a lateral centerline 110. FIG. 1B 
is a cross-sectional view of the diaper 20 of FIG. 1A taken 
along the lateral centerline 110. The diaper 20 may comprise 
a chassis 22. The diaper 20 and chassis 22 are shown to have 
a front waist region 36, a rear waist region 38 opposed to the 
front waist region 36, and a crotch region 37 located 
between the front waist region 36 and the rear waist region 
38. The waist regions 36 and 38 generally comprise those 
portions of the diaper 20 which, when worn, encircle the 
waist of the wearer. The waist regions 36 and 38 may include 
elastic elements such that they gather about the waist of the 
wearer to provide improved ?t and containment. The crotch 
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region 37 is that portion of the diaper 20 Which, When the 
diaper 20 is Worn, is generally positioned betWeen the legs 
of the Wearer. 

[0082] The outer periphery of diaper 20 and/or chassis 22 
is de?ned by longitudinal edges 12 and lateral edges 14. The 
chassis 22 may have opposing longitudinal edges 12 that are 
oriented generally parallel to the longitudinal centerline 100. 
However, for better ?t, longitudinal edges 12 may be curved 
or angled to produce, for example, an “hourglass” shape 
diaper When vieWed in a plan vieW. The chassis 22 may have 
opposing lateral edges 14 that are oriented generally parallel 
to the lateral centerline 110. 

[0083] The chassis 22 may comprises a liquid permeable 
topsheet 24, a backsheet 26, and an absorbent core 28 
betWeen the top sheet 24 and the backsheet 26. The absorbent 
core 28 may have a body-facing surface and a garment 
facing-surface. The topsheet 24 may be joined to the core 28 
and/ or the backsheet 26. The backsheet 26 may be joined to 
the core 28 and/or the topsheet 24. It should be recogniZed 
that other structures, elements, or substrates may be posi 
tioned betWeen the core 28 and the topsheet 24 and/or 
backsheet 26. In certain embodiments, the chassis 22 com 
prises the main structure of the diaper 20 and other features 
may added to form the composite diaper structure. The 
topsheet 24, the backsheet 26, and the absorbent core 28 may 
be assembled in a variety of Well-known con?gurations as 
described generally in U.S. Pat. Nos. 3,860,003; 5,151,092; 
5,221,274; 5,554,145; 5,569,234; 5,580,411; and 6,004,306. 
[0084] The absorbent core 28 may comprise the superab 
sorbent polymer derived from a reneWable resource of the 
present invention as Well as a Wide variety of other liquid 
absorbent materials commonly used in diapers and other 
absorbent articles. Examples of suitable absorbent materials 
include comminuted Wood pulp, Which is generally referred 
to as air felt; chemically sti?fened, modi?ed or cross-linked 
cellulosic ?bers; superabsorbent polymers or absorbent gel 
ling materials; melt bloWn polymers, including co-form, 
biosoluble vitreous micro?bers; tissue, including tissue 
Wraps and tissue laminates; absorbent foams; absorbent 
sponges; and any other knoWn absorbent material or com 
binations of materials. Exemplary absorbent structures for 
use as the absorbent core 28 are described in U.S. Pat. Nos. 

4,610,678; 4,673,402; 4,834,735; 4,888,231; 5,137,537; 
5,147,345; 5,342,338; 5,260,345; 5,387,207; 5,397,316; 
5,625,222; and 6,932,800. Further exemplary absorbent 
structures may include non-removable absorbent core com 
ponents and removable absorbent core components. Such 
structures are described in U.S. Publication 2004/ 

0039361A1; 2004/0024379A1; 2004/0030314A1; 2003/ 
0199844A1; and 2005/0228356A1. Ideally, the absorbent 
core 28 may be comprised entirely of materials derived from 
reneWable resources; hoWever, the absorbent core 28 may 
comprise materials derived from non-reneWable resources. 

[0085] The absorbent core 28 may comprise a ?uid acqui 
sition component, a ?uid distribution component, and a ?uid 
storage component. A suitable absorbent core 28 comprising 
an acquisition layer, a distribution layer, and a storage layer 
is described in U.S. Pat. No. 6,590,136. 
[0086] Another suitable absorbent core construction 
Where the superabsorbent polymer of the present invention 
may be used is described in U.S. Publication No. 2004/ 
0167486 to Busam et al. The absorbent core of the afore 
mentioned publication uses no or, in the alternative, minimal 
amounts of absorbent ?brous material Within the core. 
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Generally, the absorbent core may include no more than 
about 20% Weight percent of absorbent ?brous material (i.e., 
[Weight of ?brous material/total Weight of the absorbent 
core]><100). 
[0087] The topsheet 24 is generally a portion of the diaper 
20 that may be positioned at least in partial contact or close 
proximity to a Wearer. Suitable topsheets 24 may be manu 
factured from a Wide range of materials such as Woven or 
nonWoven Webs of natural ?bers (e.g., Wood or cotton 
?bers), synthetic ?bers (e.g., polyester or polypropylene 
?bers), or a combination of natural and synthetic ?bers; 
apertured plastic ?lms; porous foams or reticulated foams. 
The topsheet 24 is generally supple, soft feeling, and non 
irritating to a Wearer’s skin. Generally, at least a portion of 
the topsheet 24 is liquid pervious, permitting liquid to 
readily penetrate through the thickness of the topsheet 24. 
Suitably, the topsheet 24 comprises a polymer (e.g. poly 
ethylene) derived from a reneWable resource. Altemately, a 
suitable topsheet 24 is available from BBA FiberWeb, Brent 
Wood, Tenn. as supplier code 055SLPV09U. 
[0088] Any portion of the topsheet 24 may be coated With 
a lotion as is knoWn in the art. Examples of suitable lotions 
include those described in U.S. Pat. Nos. 5,607,760; 5,609, 
587; 5,635,191; and 5,643,588. The topsheet 24 may be fully 
or partially elasticiZed or may be foreshortened so as to 
provide a void space betWeen the topsheet 24 and the core 
28. Exemplary structures including elasticiZed or foreshort 
ened topsheets are described in more detail in U.S. Pat. Nos. 

4,892,536; 4,990,147; 5,037,416; and 5,269,775. 
[0089] The backsheet 26 is generally positioned such that 
it may be at least a portion of the garment-facing surface 120 
of the diaper 20. Backsheet 26 may be designed to prevent 
the exudates absorbed by and contained Within the diaper 20 
from soiling articles that may contact the diaper 20, such as 
bed sheets and undergarments. In certain embodiments, the 
backsheet 26 is substantially Water-impermeable; hoWever, 
the backsheet 26 may be made breathable so as to permit 
vapors to escape While preventing liquid exudates from 
escaping. The polyethylene ?lm may be made breathable by 
inclusion of inorganic particulate material and subsequent 
tensioning of the ?lm. Breathable backsheets may include 
materials such as Woven Webs, nonWoven Webs, composite 
materials such as ?lm-coated nonWoven Webs, and 
microporous ?lms. Suitably, the backsheet 26 comprises a 
polymer such (e.g. polyethylene) derived from a reneWable 
resource as disclosed above. Alternative backsheets 26 
derived from non-reneWable resources include ?lms manu 
factured by Tredegar Industries Inc. of Terre Haute, Ind. and 
sold under the trade names X15306, X10962, and X10964; 
and microporous ?lms such as manufactured by Mitsui 
Toatsu Co., of Japan under the designation ESPOIR NO and 
by EXXON Chemical Co., of Bay City, Tex., under the 
designation EXXAIRE. Other alternative breathable back 
sheets 26 are described in U.S. Pat. Nos. 5,865,823, 5,571, 
096, and 6,107,537. 
[0090] Backsheet 26 may also consist of more than one 
layer. For example, the backsheet 26 may comprise an outer 
cover and an inner layer or may comprise tWo outer layers 
With an inner layer disposed therebetWeen. The outer cover 
may have longitudinal edges and the inner layer may have 
longitudinal edges. The outer cover may be made of a soft, 
non-Woven material. The inner layer may be made of a 
substantially Water-impermeable ?lm. The outer cover and 
an inner layer may be joined together by adhesive or any 
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other suitable material or method. Suitably, the nonWoven 
outer cover and the Water-impermeable ?lm comprise poly 
mers (e.g., polyethylene) may be derived from renewable 
resources. Alternatively, a suitable outer cover and inner 

layer derived from non-reneWable resources are available, 
respectively, as supplier code A18AHO from Corovin 
GmbH, Peine, Germany and as supplier code PGBR4WPR 
from RKW Gronau GmbH, Gronau, Germany. While a 
variety of backsheet con?gurations are contemplated herein, 
it Would be obvious to those skilled in the art that various 
other changes and modi?cations can be made Without 
departing from the spirit and scope of the invention. 
[0091] The diaper 20 may include a fastening system 50. 
When fastened, the fastening system 50 interconnects the 
front Waist region 36 and the rear Waist region 38. When 
fastened, the diaper 20 contains a circumscribing Waist 
opening and tWo circumscribing leg openings. The fastening 
system 50 may comprise an engaging member 52 and a 
receiving member 54. The engaging member 52 may com 
prise hooks, loops, an adhesive, a cohesive, a tab, or other 
fastening mechanism. The receiving member 54 may com 
prise hooks, loops, a slot, an adhesive, a cohesive, or other 
fastening mechanism that can receive the engaging member 
52. Suitable engaging member 52 and receiving member 54 
combinations are Well knoWn in the art and include but are 
not limited to hooks/ loop, hooks/hooks, adhesive/polymeric 
?lm, cohesive/cohesive, adhesive/adhesive, tab/slot, and 
button/button hole. Suitably, the fastening system 50 may 
comprise a polymer (e.g., polyethylene ?lm or a polyethyl 
ene nonWoven) derived from a reneWable resource. 

[0092] The diaper 20 may include front ears (not shoWn) 
and/or back ears 42. The front and/or back ears 42 may be 
unitary elements of the diaper 20 (i.e., they are not sepa 
rately manipulative elements secured to the diaper 20, but 
rather are formed from and are extensions of one or more of 

the various layers of the diaper). In certain embodiments, the 
front and/or back ears 42 may be discrete elements that are 
joined to the chassis 22, as shoWn in FIG. 1A. Discrete front 
and/or back ears 42 may be joined to the chassis 22 by any 
bonding method knoWn in the art such as adhesive bonding, 
pressure bonding, heat bonding, and the like. In other 
embodiments, the front and/ or back ears 42 may comprise a 
discrete element joined to the chassis 22 With the chassis 22 
having a layer, element, or substrate that extends over the 
front and/or back ear 42. The front ears and back ears 42 

may be extensible, inextensible, elastic, or inelastic. The 
front ears and back ears 42 may be formed from nonWoven 

Webs, Woven Webs, knitted fabrics, polymeric and elasto 
meric ?lms, apertured ?lms, sponges, foams, scrims, and 
combinations and laminates thereof. In certain embodiments 
the front ears and back ears 42 may be formed of a stretch 
laminate comprising a ?rst nonWoven 42a, elastomeric 
material 42b, and, optionally, a second nonWoven 420 or 
other like laminates. The ?rst and second nonWoven 4211, 
420 may comprise a synthetic polymer (e.g., polyethylene) 
derived from a reneWable resource. A suitable elastomeric 
material 42b may comprise a natural elastomer such as 
natural rubber or may comprise a synthetic elastomer such 
as the elastomeric ?lm available from Tredegar Corp, Rich 
mond, Va., as supplier code X25007. An alternate stretch 
laminate may be formed from the Tredegar X25007 elas 
tomer disposed betWeen tWo nonWoven layers (available 
from BBA FiberWeb, BrentWood, Tenn. as supplier code 
FPN332). 
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[0093] The diaper 20 may further include leg culfs 32a, 
32b Which provide improved containment of liquids and 
other body exudates. Leg culfs 32a, 32b may also be referred 
to as gasketing cuffs, outer leg cuffs, leg bands, side ?aps, 
elastic cuffs, barrier cuffs, second cuffs, inner leg cuffs, or 
“stand-up” elasticiZed ?aps. US. Pat. No. 3,860,003 
describes a disposable diaper Which provides a contractible 
leg opening having a side ?ap and one or more elastic 
members to provide an elasticiZed leg culf (i.e., a gasketing 
cu?). US. Pat. Nos. 4,808,178 and 4,909,803 describe 
disposable diapers having “stand-up” elasticiZed ?aps (i.e., 
barrier cuffs) Which improve the containment of the leg 
regions. US. Pat. Nos. 4,695,278 and 4,795,454 describe 
disposable diapers having dual cuffs, including gasketing 
cuffs and barrier cuffs. 
[0094] FIGS. lA-B shoWs the diaper 20 having dual cuffs: 
gasketing culf 32a and barrier culf 32b. The barrier culf 32b 
may include one or more barrier elastic members 33b. The 
barrier elastic members 33b may be joined to a barrier culf 
substrate 34. The barrier culf substrate 34 may comprise a 
polymer derived from a reneWable resource. In certain 
embodiments, the barrier culf substrate 34 may be a poly 
meric ?lm or nonWoven. The barrier culf 32b may be 
disposed on the body-facing surface of the chassis 22. The 
barrier culf substrate 34 may extend laterally from the 
longitudinal edge 12 of the chassis 22 to a point inboard of 
the longitudinal edge 122. The barrier culf 32b generally 
extends longitudinally at least through the crotch region 37. 
The barrier elastic members 33b alloW a portion of the 
barrier culf 32b to be spaced aWay from the body-facing 
surface of the diaper 20. 
[0095] The gasketing culf 32a may include one or more 
gasketing elastic members 33a. The gasketing elastic mem 
ber 33a may be joined to one or more of the existing 
elements or substrates of the diaper 20 (e.g., topsheet 24, 
backsheet 26, barrier culf substrate 34, etc.). In some 
embodiments, it may be desirable to treat all or a portion of 
the leg cuffs 32 With a hydrophilic surface coasting such as 
is described in US. Patent Publication 2005/0177123A1. 
Suitable gasketing and barrier elastic members 33a, 33b 
include natural rubber, synthetic rubbers, and other elas 
tomers. 

[0096] In other suitable embodiments, the diaper 20 may 
be preformed by the manufacturer to create a pant. A pant 
may be preformed by any suitable technique including, but 
not limited to, joining together portions of the article using 
refastenable and/or non-refastenable bonds (e.g., seam, 
Weld, adhesive, cohesive bond, fastener, etc.). For example, 
the diaper 20 of FIG. 1A may be manufactured With the 
fastening system 50 engaged (i.e., the engaging member 52 
is joined to the receiving member 54). As an additional 
example, the diaper 20 of FIG. 1A may be manufactured 
With the front ears 40 joined to the back ears 42 by Way of 
a bond such as an adhesive bond, a mechanical bond, or 
some other bonding technique knoWn in the art. Suitable 
pants are disclosed in US. Pat. Nos. 5,246,433; 5,569,234; 
6,120,487; 6,120,489; 4,940,464; 5,092,861; 5,897,545; and 
5,957,908. 

V. PROVIDING THE ABSORBENT ARTICLE TO 
a CONSUMER 

[0097] One or more absorbent articles (e.g., diapers) 220 
may be provided as a package 200, as shoWn in FIGS. 2A-B. 
Generally, the package 200 alloWs for a quantity of absor 
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bent articles 220 to be delivered to and purchased by a 
consumer While economiZing space and simplifying trans 
port and storage. The package 200 includes at least one 
absorbent article 220 secured by an overWrap 250. The 
overWrap 250 may partially or fully cover the absorbent 
article(s), Which may be compressed or uncompressed. FIG. 
2A depicts an overWrap 250 that completely covers and 
encases a plurality of absorbent articles 220. The overWrap 
250 may comprise a variety of materials including, but not 
limited to, thermoplastic ?lms, nonWovens, Wovens, foils, 
fabrics, papers, cardboard, elastics, cords, straps, and com 
binations thereof. Other suitable package structures and 
overWraps are described in US. Pat. Nos. 4,846,587; 4,934, 
535; 4,966,286; 5,036,978; 5,050,742; and 5,054,619. In 
certain embodiments, the overWrap 250 comprises a syn 
thetic polymer (e.g., a polyole?n) derived form a reneWable 
resource. While the package 200 is not limited in shape, it 
may be desirable for the package 200 to have the shape of 
a parallelepiped or substantially similar to a parallelepiped 
(e.g., a solid at least a substantially planar base and four 
substantially planar sides). Such a shape is ideal for pack 
aging, stacking, and transport. The package 200 is not 
limited in siZe; hoWever, in certain embodiments, the siZe of 
the package 200 should be no greater than is required to 
contain the absorbent articles 220. 
[0098] The package 200 may have a handle 240. In certain 
embodiments, the handle 240 may be a discrete element 
such as a strap that may be af?xed to the overWrap 250. In 
the embodiment shoWn in FIGS. 2A-B, the handle 240 is 
integral to the overWrap 250. For this embodiment, the 
handle 240 may comprise an extension 252 from the over 
Wrap 250. The extension 252 may have an aperture 254 there 
through. The aperture 254 ideally siZed to permit entry by 
one or more digits of an adult hand. 
[0099] An opening device 260 may be provided in the 
overWrap 250. For example, the opening device 260 may 
comprise a line of Weakness 262 (e.g., perforations) in an 
overWrap 250 made from paper, cardboard, or ?lm. The 
opening device 260 alloWs for partial or full removal of a 
?ap 256 Which is a portion of the overWrap 250. Partial of 
full removal of the ?ap 256 may alloW for improved access 
to the absorbent articles 220. The opening device 260 and 
?ap 256 are shoWn in a closed con?guration in FIG. 2A and 
in an open con?guration in FIG. 2B. An exemplary opening 
device 260 is presented in US. Pat. App. No. 5,036,978. 
[0100] The package 200 may contain multiple overWraps 
250. For example, a plurality of absorbent articles may be 
secured With a ?rst overWrap such as a thermoplastic ?lm 
and then a plurality of ?lm Wrapped absorbent articles may 
be secured in a second overWrap such as a cardboard box or 
another thermoplastic ?lm. 

VI. COMMUNICATING a RELATED 
ENVIRONMENTAL MESSAGE a CONSUMER 

[0101] The present invention may further comprise a 
related environmental message or may further comprise a 
step of communicating a related environmental message to 
a consumer. The related environmental mes sage may convey 
the bene?ts or advantages of the absorbent article compris 
ing a polymer derived from a reneWable resource. The 
related environmental message may identify the absorbent 
articles as: being environmentally friendly or Earth friendly; 
having reduced petroleum (or oil) dependence or content; 
having reduced foreign petroleum (or oil) dependence or 

Sep.20,2007 

content; having reduced petrochemicals or having compo 
nents that are petrochemical free; and/or being made from 
reneWable resources or having components made from 
reneWable resources. This communication is of importance 
to consumers that may have an aversion to petrochemical 
use (e.g., consumers concerned about depletion of natural 
resources or consumers Who ?nd petrochemical based prod 
ucts unnatural or not environmentally friendly) and to con 
sumers that are environmentally conscious. Without such a 
communication, the bene?t of the present invention may be 
lost on some consumers. 

[0102] The communication may be effected in a variety of 
communication forms. Suitable communication forms 
include store displays, posters, billboard, computer pro 
grams, brochures, package literature, shelf information, vid 
eos, advertisements, intemet Web sites, pictograms, iconog 
raphy, or any other suitable form of communication. The 
information could be available at stores, on television, in a 
computer-accessible form, in advertisements, or any other 
appropriate venue. Ideally, multiple communication forms 
may be employed to disseminate the related environmental 
message. 

[0103] The communication may be Written, spoken, or 
delivered by Way of one or more pictures, graphics, or icons. 
For example, a television or intemet based-advertisement 
may have narration, a voice-over, or other audible convey 
ance of the related environmental message. LikeWise, the 
related environmental message may be conveyed in a Writ 
ten form using any of the suitable communication forms 
listed above. In certain embodiments, it may be desirable to 
quantify the reduction of petrochemical usage of the present 
absorbent article compared to absorbent articles that are 
presently commercially available. 
[0104] In other embodiments, the communication form 
may be one or more icons. FIGS. 3A-F depict several 
suitable embodiments of a communication in the form of 
icon 310. One or more icons 310 may be used to convey the 
related environmental message of reduced petrochemical 
usage. Suitable icons 310 communicating the related envi 
ronmental message of reduced petroleum usage are shoWn in 
FIGS. 3A-B. Icons communicating the related environmen 
tal message of environmental friendliness or reneWable 
resource usage are shoWn in FIGS. 3C-F. In certain embodi 
ments, the icons 310 may be located on the package 200 (as 
shoWn in FIGS. 2A-B) containing the absorbent articles, on 
the absorbent article, on an insert adjoining the package or 
the articles, or in combination With any of the other forms of 
the communication listed above. 

[0105] The related environmental message may also 
include a message of petrochemical equivalence. As pre 
sented in the Background, many reneWable, naturally occur 
ring, or non-petroleum derived polymers have been dis 
closed. HoWever, these polymers often lack the performance 
characteristics that consumers have come to expect When 
used in absorbent articles. Therefore, a message of petro 
leum equivalence may be necessary to educate consumers 
that the polymers derived from reneWable resources, as 
described above, exhibit equivalent or better performance 
characteristics as compared to petroleum derived polymers. 
A suitable petrochemical equivalence message can include 
comparison to an absorbent article that does not have a 
polymer derived from a reneWable resource. For example, a 
suitable combined message may be, “Diaper Brand A With 
an environmentally friendly absorbent material is just as 
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absorbent as Diaper Brand B.” This message conveys both 
the related environmental message and the message of 
petrochemical equivalence. 

VII. METHOD OF MAKING AN ABSORBENT 
ARTICLE HAVING a POLYMER DERIVED 

FROM a RENEWABLE RESOURCE 

[0106] The present invention further relates to a method 
for making an absorbent article comprising a superabsorbent 
polymer derived from a reneWable resource. The method 
comprises the steps of providing a reneWable resource; 
deriving a monomer from the reneWable resource; polymer 
iZing the monomer to form a synthetic superabsorbent 
polymer having a Saline FloW Conductivity value of at least 
about 30x10“7 cm3 sec/g and an Absorption Against Pres 
sure value of at least about 15 g/g; and incorporating said 
superabsorbent polymer into an absorbent article. The 
present invention further relates to providing one or more of 
the absorbent articles to a consumer and communicating 
reduced petrochemical usage to the consumer. The polymer 
derived from reneWable resources may undergo additional 
process steps prior to incorporation into the absorbent 
article. Such process steps include drying, sieving, surface 
crosslinking, and the like. 
[0107] The present invention further relates to a method 
for making an absorbent article comprising a synthetic 
polyole?n derived from a reneWable resource. The method 
comprises the steps of providing a renewable resource; 
deriving an ole?n monomer from the reneWable resource; 
polymeriZing the monomer to form a synthetic polyole?n 
having a l4C/C ratio of about 1.0><10_l4 or greater; and 
incorporating said polyole?n into an absorbent article. The 
synthetic polyole?n exhibits one or more of the above 
referenced performance characteristics. The present inven 
tion further relates to providing one or more of the absorbent 
articles to a consumer and communicating reduced petro 
chemical usage to the consumer. The polymer derived from 
reneWable resources may undergo additional process steps 
prior to incorporation into the absorbent article. Such pro 
cess steps include, ?lm formation, ?ber formation, ring 
rolling, and the like. 

VIII. VALIDATION OF POLYMERS DERIVED 
FROM RENEWABLE RESOURCES 

[0108] A suitable validation technique is through l4C 
analysis. A common analysis technique in carbon-14 dating 
is measuring the ratio of 14C to total carbon Within a sample 
(MC/C). Research has noted that fossil fuels and petro 
chemicals generally have a l4C/C ratio of less than about 
1><10_l5. HoWever, polymers derived entirely from reneW 
able resources typically have a l4C/C ratio of about 12x 
10'”. When compared, the polymers derived from reneW 
able resources may have a l4C/C ratio three orders of 
magnitude (103:1,000) greater than the l4C/C ratio of 
polymers derived from petrochemicals. Polymers useful in 
the present invention have a l4C/C ratio of about 1.0><10_l4 
or greater. In other embodiments, the petrochemical equiva 
lent polymers of the present invention may have a l4C/C 
ratio of about 1.0><10_l3 or greater or a l4C/C ratio of about 
1.0><10_l2 or greater. Suitable techniques for 14C analysis are 
knoWn in the art and include accelerator mass spectrometry, 
liquid scintillation counting, and isotope mass spectrometry. 
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These techniques are described in US. Pat. Nos. 3,885,155, 
4,427,884, 4,973,841, 5,438,194, and 5,661,299. 

IX. TEST METHODS 

Saline FloW Conductivity 
[0109] The method to determine the permeability of a 
sWollen hydrogel layer 718 is the “Saline FloW Conductiv 
ity” also knoWn as “Gel Layer Permeability” and is 
described in several references, including, EP A 640 330, 
?led on Dec. 1, 1993, US. Ser. No. 11/349,696, ?led on Feb. 
3, 2004, US. Ser. No. 11/347,406, ?led on Feb. 3, 2006, 
US. Ser. No. 06/682,483, ?led on Sep. 30, 1982, and US. 
Pat. No. 4,469,710, ?led on Oct. 14, 1982. The equipment 
used for this method is described beloW. 
[0110] Permeability Measurement System 
[0111] FIG. 4 shoWs permeability measurement system 
400 set-up With the constant hydrostatic head reservoir 414, 
open-ended tube for air admittance 410, stoppered vent for 
re?lling 412, laboratory jack 416, delivery tube 418, stop 
cock 420, ring stand support 422, receiving vessel 424, 
balance 426 and piston/cylinder assembly 428. 
[0112] FIG. 5 shoWs the piston/cylinder assembly 428 
comprising a metal Weight 512, piston shaft 514, piston head 
518, lid 516, and cylinder 520. The cylinder 520 is made of 
transparent polycarbonate (e.g., Lexan®) and has an inner 
diameter p of 6.00 cm (area:28.27 cm2) With inner cylinder 
Walls 550 Which are smooth. The bottom 548 of the cylinder 
520 is faced With a US. Standard 400 mesh stainless-steel 
screen cloth (not shoWn) that is bi-axially stretched to 
tautness prior to attachment to the bottom 548 of the cylinder 
520. The piston shaft 514 is made of transparent polycar 
bonate (e.g., Lexan®) and has an overall length q of 
approximately 127 mm. A middle portion 526 of the piston 
shaft 514 has a diameter r of 21.15 mm. An upper portion 
528 of the piston shaft 514 has a diameter s of 15.8 mm, 
forming a shoulder 524. A loWer portion 546 of the piston 
shaft 514 has a diameter t of approximately 5/8 inch and is 
threaded to screW ?rmly into the center hole 618 (see FIG. 
6) of the piston head 518. The piston head 518 is perforated, 
made of transparent polycarbonate (e.g., Lexan®), and is 
also screened With a stretched US. Standard 400 mesh 
stainless-steel screen cloth (not shoWn). The Weight 512 is 
stainless steel, has a center bore 530, slides onto the upper 
portion 528 of piston shaft 514 and rests on the shoulder 524. 
The combined Weight of the piston head 518, piston shaft 
514 and Weight 512 is 596 g (16g), Which corresponds to 
0.30 psi over the area of the cylinder 520. The combined 
Weight may be adjusted by drilling a blind hole doWn a 
central axis 532 of the piston shaft 514 to remove material 
and/or provide a cavity to add Weight. The cylinder lid 516 
has a ?rst lid opening 534 in its center for vertically aligning 
the piston shaft 514 and a second lid opening 536 near the 
edge 538 for introducing ?uid from the constant hydrostatic 
head reservoir 414 into the cylinder 520. 
[0113] A ?rst linear index mark (not shoWn) is scribed 
radially along the upper surface 552 of the Weight 512, the 
?rst linear index mark being transverse to the central axis 
532 of the piston shaft 514. A corresponding second linear 
index mark (not shoWn) is scribed radially along the top 
surface 560 of the piston shaft 514, the second linear index 
mark being transverse to the central axis 532 of the piston 
shaft 514. A corresponding third linear index mark (not 
shoWn) is scribed along the middle portion 526 of the piston 
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shaft 514, the third linear index mark being parallel With the 
central axis 532 of the piston shaft 514. A corresponding 
fourth linear index mark (not shoWn) is scribed radially 
along the upper surface 540 of the cylinder lid 516, the 
fourth linear index mark being transverse to the central axis 
532 of the piston shaft 514. Further, a corresponding ?fth 
linear index mark (not shoWn) is scribed along a lip 554 of 
the cylinder lid 516, the ?fth linear index mark being parallel 
With the central axis 532 of the piston shaft 514. A corre 
sponding sixth linear index mark (not shoWn) is scribed 
along the outer cylinder Wall 542, the sixth linear index mark 
being parallel With the central axis 532 of the piston shaft 
514. Alignment of the ?rst, second, third, fourth, ?fth, and 
sixth linear index marks alloWs for the Weight 512, piston 
shaft 514, cylinder lid 516, and cylinder 520 to be re 
positioned With the same orientation relative to one another 
for each measurement. 
[0114] The cylinder 520 speci?cation details are: 

[0115] Outer diameter u of the Cylinder 520: 70.35 mm 
[0116] Inner diameter p of the Cylinder 520: 60.0 mm 
[0117] Height V of the Cylinder 520: 60.5 mm 

[0118] The cylinder lid 516 speci?cation details are: 
[0119] Outer diameter W of cylinder lid 516: 76.05 mm 
[0120] Inner diameter x of cylinder lid 516: 70.5 mm 
[0121] Thickness y of cylinder lid 516 including lip 

554: 12.7 mm 

[0122] Thickness Z of cylinder lid 516 Without lip: 6.35 
mm 

[0123] Diameter a of ?rst lid opening 534: 22.25 mm 
[0124] Diameter b of second lid opening 536: 12.7 mm 
[0125] Distance betWeen centers of ?rst and second lid 

openings 534 and 536: 23.5 mm 
[0126] The Weight 512 speci?cation details are: 

[0127] Outer diameter c: 50.0 mm 
[0128] Diameter d of center bore 530: 16.0 mm 
[0129] Height e: 39.0 mm 

[0130] The piston head 518 speci?cation details are 
[0131] Diameter f: 59.7 mm 
[0132] Height g: 16.5 mm 
[0133] Outer holes 614 (14 total) With a 9.65 mm 

diameter h, outer holes 614 equally spaced With centers 
being 47.8 mm from the center of center hole 618 

[0134] Inner holes 616 (7 total) With a 9.65 mm diam 
eter i, inner holes 616 equally spaced With centers being 
26.7 mm from the center of center hole 618 

[0135] Center hole 618 has a diameter j of 5/8 inches and 
is threaded to accept a loWer portion 546 of piston shaft 
514. 

[0136] Prior to use, the stainless steel screens (not shoWn) 
of the piston head 518 and cylinder 520 should be inspected 
for clogging, holes or over-stretching and replaced When 
necessary. An SFC apparatus With damaged screen can 
deliver erroneous SFC results, and must not be used until the 
screen has been replaced. 
[0137] A 5.00 cm mark 556 is scribed on the cylinder 520 
at a height k of 5.00 cm (10.05 cm) above the screen (not 
shoWn) attached to the bottom 548 of the cylinder 520. This 
marks the ?uid level to be maintained during the analysis. 
Maintenance of correct and constant ?uid level (hydrostatic 
pressure) is critical for measurement accuracy. 
[0138] A constant hydrostatic head reservoir 414 is used to 
deliver salt solution 432 to the cylinder 520 and to maintain 
the level of salt solution 432 at a height k of 5.00 cm above 
the screen (not shoWn) attached to the bottom 548 of the 
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cylinder 520. The bottom 434 of the air-intake tube 410 is 
positioned so as to maintain the salt solution 432 level in the 
cylinder 520 at the required 5.00 cm height k during the 
measurement, i.e., bottom 434 of the air tube 410 is in 
approximately same plane 438 as the 5.00 cm mark 556 on 
the cylinder 520 as it sits on the support screen (not shoWn) 
on the ring stand 440 above the receiving vessel 424. Proper 
height alignment of the air-intake tube 410 and the 5.00 cm 
mark 556 on the cylinder 520 is critical to the analysis. A 
suitable reservoir 414 consists of a jar 430 containing: a 
horiZontally oriented L-shaped delivery tube 418 for ?uid 
delivery, a vertically oriented open-ended tube 410 for 
admitting air at a ?xed height Within the constant hydrostatic 
head reservoir 414, and a stoppered vent 412 for re-?lling 
the constant hydrostatic head reservoir 414. Tube 410 has an 
internal diameter of xx mm. The delivery tube 418, posi 
tioned near the bottom 442 of the constant hydrostatic head 
reservoir 414, contains a stopcock 420 for starting/stopping 
the delivery of salt solution 432. The outlet 444 of the 
delivery tube 418 is dimensioned to be inserted through the 
second lid opening 536 in the cylinder lid 516, With its end 
positioned beloW the surface of the salt solution 432 in the 
cylinder 520 (after the 5.00 cm height of the salt solution 432 
is attained in the cylinder 520). The air-intake tube 410 is 
held in place With an o-ring collar (not shoWn). The constant 
hydrostatic head reservoir 414 can be positioned on a 
laboratory jack 416 in order to adjust its height relative to 
that of the cylinder 520. The components of the constant 
hydrostatic head reservoir 414 are siZed so as to rapidly ?ll 
the cylinder 520 to the required height (i.e., hydrostatic 
head) and maintain this height for the duration of the 
measurement. The constant hydrostatic head reservoir 414 
must be capable of delivering salt solution 432 at a ?oW rate 
of at least 3 g/sec for at least 10 minutes. 
[0139] The piston/cylinder assembly 428 is positioned on 
a 16 mesh rigid stainless steel support screen (not shoWn) (or 
equivalent) Which is supported on a ring stand 440 or 
suitable alternative rigid stand. This support screen (not 
shoWn) is su?iciently permeable so as to not impede salt 
solution 432 ?oW and rigid enough to support the stainless 
steel mesh cloth (not shoWn) preventing stretching. The 
support screen (not shoWn) should be ?at and level to avoid 
tilting the piston/cylinder assembly 428 during the test. The 
salt solution 432 passing through the support screen (not 
shoWn) is collected in a receiving vessel 424, positioned 
beloW (but not supporting) the support screen (not shoWn). 
The receiving vessel 424 is positioned on the balance 426 
Which is accurate to at least 0.01 g. The digital output of the 
balance 426 is connected to a computerized data acquisition 
system (not shoWn). 
[0140] Preparation of Reagents (not Illustrated) 
[0141] Jayco Synthetic Urine (JSU) 712 (see FIG. 7) is 
used for a sWelling phase (see SFC Procedure beloW) and 
0.118 M Sodium Chloride (NaCl) Solution is used for a ?oW 
phase (see SFC Procedure beloW). The folloWing prepara 
tions are referred to a standard 1 liter volume. For prepara 
tion of volumes other than 1 liter, all quantities are scaled 
accordingly. 
[0142] JSU: A 1 L volumetric ?ask is ?lled With distilled 
Water to 80% of its volume, and a magnetic stir bar is placed 
in the ?ask. Separately, using a Weighing paper or beaker the 
folloWing amounts of dry ingredients are Weighed to Within 
10.01 g using an analytical balance and are added quanti 
tatively to the volumetric ?ask in the same order as listed 
















