-1 - i FP2197 FUSED DNA SEQUENCE,, FUSED PROTEI N
EXPRESSED FROM SAl D FUSED DNA SEQUENCE AND METHOD FOR EXPRESSI NG SAI D
FUSED PROTELN BACKGROUND OF THE | NVENTI ON 5 Thi s
invention relates to expression of a fused protein, nore specifically
to a fused DNA sequence including a DNA sequence coding a

heat -resi stant protein, a fused protein expressed by said fused DNA
sequence, and a nethod for 10 expressigg said fused protein.

Progress in genetic engineering has enabl ed anal ysis of a protein which
has been purified froma natural substance, at a genetic level and
artificial anplification of a 15 desired protein (ltakura et al., Science,
vol . 198, p. 1056 (1977)). By application of a DNA sequence to which

t hi o- redoxi n (her ei naABSORBENT ARTICDE I TH RRRUCTURNAL speci fi ca-

tion) (Interpational Provisi ] i ' 507209/ 1993) or
gl ut at hi one-SS-t ransf er ase (hée)l?gléﬁg?%gg E@Wﬁgw%fgg% "GST" in the
speci fication) (International Provi si onal Patent Publication No.

503441/ 1989) which has

This Sheet Has Been Replaced

o ARG

FIELD OF THE INVENTION
15 This application is a continuation-in-part of application Serial No. 08/155,406
filed November 19, 1993.

The present invention relates to absorbent articles such as diapers, incontinent
briefs, training pants, and the like, and more particularly, to absorbent articles having
an extensible waist feature providing dynamic fit about the wearer as well as

20 improved containment characteristics of the absorbent article.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear absorbent articles such as

diapers to receive and contain urine and other body exudates. Absorbent articles

25 function both to contain the discharged materials and to isolate these materials from

the body of the wearer and from the wearer's garments and bed clothing. Disposable

absorbent articles having many different basic designs are known to the art. For

example, U.S. Patent Re. 26,152, entitled "Disposable Diaper" issued to Duncan and

Baker on January 31, 1967, describes a disposable diaper which has achieved wide

30 acceptance and commercial success. U.S. Patent 3,860,003, entitled "Contractible

Side Portions For Disposable Diaper”, issued to Buell on January 14, 1975, descnibes

an elasticized leg cuff disposable diaper which has achieved wide acceptance and
commercial success.

However, absorbent articles have a tendency to sag or gap away from and to

35  slide/slip down on the body of the wearer during wear. This sagging/gapping and

sliding/slipping is caused by the relative motions of the wearer as the wearer breathes,

moves and changes positions, by the downward forces generated when the absorbent

article is loaded with body exudates, and by the deformation of the matenals of the



been invented thereafter is fused, even a protein which is _ I nherently
expressed with difficulty can be expressed, and a techni que of

expressi ngygof/paed protein has been used 25 widely. P,_Ji\lﬁ]g EQO-QST can
be applied to'fusion and expression of vari ous proteins are

expressed with difficulty, but even i.n GST which has been essentially
used for the purpose 30 of expressing a-<soluble fused protein, a fused
protein becones insol ubl e depending on a protein to be fused so

that productivity is lowered, or a fused protein to which TRX i s fused
may have a problemthat a nonspecific reaction is liable to occur.

Therefore, Itam?oeh@emaewueaﬂ \FvFPen35sub}3E yide axci\uwalre% OhRtiBnd12ViFifs

further excellent erat - productivjt
SUMVARY OF THERES ing and S“dl*h%{gl'PPs'ﬂ %BP%&PS%“E ﬁ%‘ctﬁr%émﬂ InRAERBE s to

provi de a leakageland peedfitdfithessbgorban artivhe/dbogt thx akhiee it thepatstteglonk ahd/ and
' the leg regions of the absorbent article.
5 In order to more snugly fit absorbent articles about the wearer, certain
commercially available absorbent articles have been provided with elastic features.
An example of a disposable diaper with elastic side panels is disclosed in U.S. Patent
5,151,092 , entitled "Absorbent Article With Dynamic Elastic Waist Feature Having
Predisposed Flexural Hinge" issued to Buell, Clear, and Falcone on September 22,

10 1992. However, elastics are costly and require a certain degree of manipulation and
handling during assembly. Further, while elastics do provide a degree of stretch for
the absorbent article, the components of the absorbent article to which the elastics are
attached are typically not elastic such that the elastics must be prestretched prior to
being secured to the absorbent article or the inelastic components must be subjected

15 to mechanical stretching (e.g., ring rolling) to enable the added elastic to be
effective. Otherwise, the added elastic is restrained by the inelastic components.

Therefore, it is an object of the present invention to provide a relatively low
cost, easy to manufacture, absorbent article having sustained dynamic fit about the
wearer during use.

20 It is a further object of the present invention to provide an absorbent article
having a unique waist feature, without the use of elastic, that provides sustained
dynamic fit and improved resistance to leakage during use due to the conformability
of the materials forming the waist feature by virtue of their readily extensible nature.

It is a still further object of the present invention to provide a waist feature on

25  an absorbent article that exhibits an "elastic-like" behavior in the direction of applied
force or elongation without the use of additional elastic material.

These and other objects of the present invention will be more readily apparent
when considered in reference to the following description and when taken in
conjunction with the accompanying drawings.

30

SUMMARY OF THE INVENTION

The present invention provides absorbent articles such as disposable diapers,
incontinent briefs, diaper holders, training pants, feminine hygiene garments and the
like, that have a unique waist feature that improves the dynamic fit as well as the

This Sheet Has Been R

Hpmn il



5 productivity_for expressing a desired protein or peptide, a fused

protein expressed fromsaid fused DNA sequence, and a nmet hod for
expressing the fused protein using said fused DNA sequence. 10 The
present inventors have studied intensively in order to sol ve the
problenms in the art and consequently found_that when a DNA sequence
coding a selected protein or peptide ahd a DNA sequence coding a

heat -resi stant protein are fused directly or indirectly and a fused
protein is expres- 15 sed fromthe resulting fused DNA sequence, the
productivity of the desired protein or peptide is raised, and said

fused prot edoﬂta‘i}ﬁr?ent‘a?atr é;rﬁhéstcﬂ@&eabts&bﬁﬂ‘&ﬂ:c‘?e AdHfch faﬁéb%e'n@%uéﬂf??ompnslgl

Si er| e and easy, tO acconp resent .1 nventi on
present inventidrf i‘sé’lsai*sé%m‘?‘b @refet?@évd CPBrising  ag digvid nBEVIeTIPPIESty 2 lipnid
sequence codi ngmpeivizak backshezt,and an absoﬁh‘eﬁﬁﬁimpwudﬁe@bﬂd’een the s} hebt &ﬁtctHey or

fused " pr ot eckieet; anc BRHRIRE WY UR, Ao FUCHR, Rt i, Waifl Rl s
for expressing Qbﬁ@bﬂﬁsﬁé&lwfbﬁewawsl hbe @ub@emtme&ﬂsﬁl&esaﬂﬂéﬂéwwﬂ edges. The

fused protein of t helnraheﬁs%amy ﬁfé&meu Qﬂb@@xﬁxeﬁt' dmhéﬂiey:m inventidh/ tht ¥bsdRsknean
mai nt ai n even heat, resi S{'-é F deri ve from heat - I’ esi st an{b I’Ot egah
en

genes. Because BHelg fan2 £OMPEHNg 3-thasyy assebly aad rapsedensibls waist
t he fused prot edisposd in the spoond waist, regiom eTisaaengibleulast dale provides ah extessibiy ed

sinmply and feature that provides a more comfortable and contouring fit by initially conformably
10 fitting the diaper to the wearer and by sustaining this fit. The extensible waist belt
further develops and maintains wearing forces (tensions) that enhance the tensions
developed and maintained by the closure system. The extensible waist belt further
provides more effective application of the diaper. While each extensible waist belt
may be constructed from a number of extensible materials, the extensible waist belt
15  preferably comprises a structural elastic-like film web.

The structural elastic-like film (SELF) web exhibits an elastic-like behavior in
the direction of elongation without the use of added elastic materials. The SELF
web may exhibit an elongation and recovery with a definite and sudden increase in
the force resisting elongation where this definite and sudden increase in resistive

20 force restricts further elongation against relatively small elongation forces. The
definite and sudden increase in the force resisting elongation is referred to as a "force
wall*. As used herein, the term "force wall" refers to the behavior of the resistive
force of a SELF web material during elongation wherein at some point in the
elongation, distinct from the untensioned or starting point, the force resisting the

25 applied elongation suddenly increases. After reaching the force wall, additional
elongation of the SELF web material is only accomplished via an increase in the
elongation force to overcome the higher resistive force of the SELF web.

The SELF web of the present invention includes a strainable network having
at least two distinct regions comprised of the same material composition. The first

30 region is oriented substantially parallel to an axis of elongation such that it will
undergo a molecular-level deformation in response to an applied axial elongation in a
direction substantially paralle] to the elongation axis before a substantial portion of
the second region undergoes any substantial molecular-level deformation. As used
herein, the term “substantially parallel" refers to an onentation between two axes
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easily by heat treatnment so that the fused protein can be _ obtained with
good vyi el d. 35 In the case of TRX derived from Eschefichia coli and GST
deri ved frm&gmg osoma j aponi cum_whi ch have been W dely perusoan3zar

-3- used as a fused protein, Escherichia coli and Schi stosona

j aponi cum can live in bodies of mammal s and ot her creatures so t hat
when a fused protein using TRX or GST is dsed as an antigen of an

I mrunor eaction, a nonspecific reaction due to 5 Escherichia coli or
Schi st osonma j aponi cum m ght be caused. To the contrary, the great
characteristic of the fused protein of the present invention resides in

that a heat-  whefeB$ithd subherdEPRREID fElfeld Wt tRB aRed BEARRBAAL oP Bl @/l UM
whi ch cannot I|vei| |€VI 9,3§d es of .manmmal s apd other 10 creatures is
Used 5o that edRF RSHIEREST JSIbE FEPGR Furgfincar clemeat ib My B marh SEHENER | <
used as an ant itgene oflinaar ixisTwhish represensamt averageofnbe spevdinkircelernerat i The
derived from t Rg hi$&fbns initifllyUnBego ia%uﬁﬁ:'dﬁﬁﬁg' ﬁ@o‘irﬂ:trw ddedGitabibY in response to
5  an applied elongation in a direction substantially parallel to the axis.
In a particularly preferred embodiment, the second region of the SELF web
is comprised of a plurality of raised rib-like elements. As used herein, the term
"rib-like element" refers to an embossment, debossment or combination thereof
which has a major axis and a minor axis. Preferably, the major axis is at least as long
10  as the minor axis. The major axes of the rib-like elements are preferably oriented
substantially perpendicular to the axis of applied elongation. The major axis and the
minor axis of the rib-like elements may each be linear, curvilinear or a combination
of linear and curvilinear. As used herein, the term "substantially perpendicular”
refers to an orientation between two axes whereby the subtended angle formed by
15 the two axes or an extension of the two axes is greater than 45°. In the case of a
curvilinear element it may be more convenient to use a linear axis which represents
an average of the curvilinear element.
The rib-like elements allow the second region to undergo a substantially
“"geometric deformation" which results in significantly less resistive forces to an
20  applied elongation than that exhibited by the "molecular-level deformation" of the
first region. As used herein, the term "molecular-level deformation" refers to
deformation which occurs on a molecular level and is not discernible to the normal
naked eye. That is, even though one may be able to discern the effect of a
molecular-level deformation, e.g., elongation of the SELF web, one is not able to
25  discem the deformation which allows or causes it to happen. This is in contrast to
the term “geometric deformation”. As used herein, the term “geometnic
deformation” refers to deformations of the SELF web which are generally discernible
to the normal naked eye when the SELF web or articles embodying the SELF web
are subjected to an applied elongation. Types of geometric deformation include, but
30 are not limited to bending, unfolding, and rotating.
The SELF web preferably exhibits at least two significantly different stages
of resistive force to an applied elongation along at least one axis when subjected to
an applied elongation in a direction parallel to the axis. The SELF web includes a
strainable network having at least two distinct regions. One of the regions is
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15 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a

detail ed view of an expression vector pWA. Fig. 2 is a detailed V|ew
of an expression vector pW6A 20 Fig. 3 is a graph showi ng the
reactivity of a fused protein and a negative specinen. Fig. 4is
a graph show ng the reactivity of a HILV-I-fused 25 protein and a positive
speci nmen. Fig. 5 is a graph show ng she reactivity of a HILV-I1-fused
protein and a positive specinen. 30 Fig. 6 is a graph showi ng the
reactivity dependi ng on con- centration of a HTLV-I-fused protein

Fig. 7 is a graph showing the reactivity depending on con- centration
of a HILV-I1Il-fused protein. 35 Fig. 8 1s graph showi ng the activity

of a fused prot gondigured such that 1t will exhibit resistive forces In response to an applied axial

elongation in a direction parallel to the axis before a substantial portion of the other

region develops significant resistive forces to the applied elongation. At least one of

the regions has a surface-pathlength which is greater than that of the other region as

S  measured substantially parallel to the axis while the material is in an untensioned

condition. The region exhibiting the longer surface-pathlength includes one or more

rib-like elements which extend beyond the plane of the other region. The SELF web

exhibits first resistive forces to the applied elongation until the elongation of the web

is sufficient to cause a substantial portion of the region having the longer surface-

10  pathlength to enter the axis of applied elongation, (i.e., become essentially coplanar

with the axis of applied elongation), whereupon the SELF web exhibits second

resistive forces to further elongation. The total resistive force to elongation is higher

than the first resistive force to elongation provided by the first region.

Preferably, the first region has a first surface-pathlength, L1, as measured

15 substantially parallel to the predetermined axis while the SELF web is in an

untensioned condition. The second region has a second surface-pathlength, L2, as

measured substantially parallel to the predetermined axis while the SELF web is in

an untensioned condition. The first surface-pathlength, L1, is less than the second

surface-pathlength, L2. The first region preferably has an elastic modulus E1. The

20  first region has a cross-sectional area Al. The first region produces by itself a

resistive force, P1, due to molecular-level deformation in response to an applied

axial elongation, D. The second region produces a resistive force, P2, due to

geometric deformation in response to the applied axial elongation, D. The second

region preferably has an elastic modulus E2, and a cross-sectional area A2. The

25  resistive force, P1, is significantly greater than the resistive force, P2, so long as
(L1+D) isless than L2.

Preferably, while (L1+D) is less than L2 the first region provides an initial

resistive force to the applied axial elongation, D, substantially satisfying the equation

(Al x El x D)/L1. When (L14D) is greater than L2 the first and second regions

30  provide a combined total resistive force, PT, to the applied axial elongation, D,
satisfying the equation:

(Al xEl1 xD) + (A2 x E2 x |L1+D-L2J)
PT = L1 L2
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-4- I n a supernatant subjected to heat treatnent. Fig. 9is a

graph showi ng the activity of a fused protein of precipitates subjected
to heat treqigeilgssd Fig. 10 is a view showi ng the acti petysfafizssf used
protein -after heat treatnent and purification. Fig. 11 is a
detail ed view of an expression vector pWAK. 10 Fig. 12 is a view

showi ng the activity of a fused protein © after heat treatnent and
purification. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 15
In the followi ng, the present invention is explained in detail.

In a preferred embodiment, the SELF web exhibits a Poisson lateral
contraction effect less than about 0.4 at 20% elongation as measured perpendicular
to the axis of elongation. As used herein, the term “Poisson lateral contraction

5 effect" describes the lateral contraction behavior of a material which is being
subjected to an applied elongation. Preferably, the SELF web exhibits a Poisson
lateral contraction effect less than about 0.4 at 60% elongation as measured
perpendicular to the axis of elongation.

The surface-pathlength of the second region is at least about 15% greater

10  than that of the first region as measured parallel to the axis of elongation while the
SELF web is in an untensioned condition. Preferably, the surface pathlength of the
second region is at least about 30% greater than that of the first region as measured
parallel to the axis of elongation while the SELF web is in an untensioned condition.

Preferably, the absorbent article has an end edge in a first waist region and an

15 end edge in a second waist region. Preferably, one of the waist edges of the
absorbent core is spaced from the adjacent end edge of the absorbent article in the
first waist region by a distance A. The other waist edge of the absorbent core is
spaced from the adjacent end edge of the absorbent article in the second waist region
by a distance of at least 2A.

20

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present
invention, it is believed that the invention will be better understood from the

25  following description which is taken in conjunction with the accompanying drawings
in which like designations are used to designate substantially identical elements, and
in which:

Figure 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut-away to reveal underlying structure, the inner surface

30 of the diaper facing the viewer;,

Figure 2 is a sectional view of the disposable diaper shown in Figure | taken
along section line 2-2 of Figure 1;

Figure 3 is a plan view of an alternative diaper embodiment of the present
invention;
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The DNA sequence coding a heat-resistant protein of the 20 present

I nvention nmeans a DNA sequence coding a protein which is not thermally
denatured even at 55 C or higher, preferably 75 C or higher. As a

speci fic phenonenon of t hermal denaturation, there may be nentioned

I nactivation or insolubilization of a protein. As the DNA sequence cod-
25 ing a protein which is not thermally denatured at 55 C or hi gher,
there may be nentioned, for exanple, a DNA sequence possessed by a

t her mophi lic bacteriumwhich can live at 55 C or higher. Fromthe
properties of an expressed protein and easiness of post-treatnent, it

is preferred to use ggP 4 Q%ﬁﬁqw'% aPRARES HRGhdRVe tdﬂ%eﬁems@d & &m@' y

t her nophi lic bacteriumwhich can live at 75 [err] C or |gher

hi ghly t herRTBYSR NYSMiB%ct eri um there may be nentioned, for exam

pl e, Thernophilus, Sugurebdapian Fgwdilheoatien ofl'dﬁmﬁnted)gmbodxmentlafl’a(ﬂmﬁubwﬂ
Pyrodictium T T coccus
(FEMS. M CRO %ﬁgﬁg%ﬁﬁ@'m‘ble 'm{’/EERd‘kfs‘ﬁgg’"’sﬁ#"%hgf%‘g%‘m%ﬂ%ﬂg‘ﬁzg}fg‘n’?

M CROBI OL., 5Voltowsrd the viewer,

pp. 627- 653 (1993)). FlﬁﬁCSh‘i‘s Q@@ﬁneh&ﬂ' ﬁéfﬁe@l‘iﬁtlﬂ%sﬂanéﬁ‘@ﬂ’tﬁe SELFW ol??lgure
ment i oned, for ate kinase derived froma f ol obus

bact eri um (Sul f ﬂ"&Blﬁ’gtegﬁf"&"‘%ﬂ‘ 4Phus Adenyl ate

Figure 5B is a segmented, perspective illustration of the SELF web of Figure
5 in a tensioned condition corresponding to stage I on the force-elongation curve
10  depicted in Figure 6,

Figure 5C is a segmented perspective illustrt'nion of the SELF web of Figure
5 in a tensioned condition corresponding to stage II on the force-elongation curve
depicted in Figure 6;

Figure 6 is a graph of the resistive force versus percent elongation comparing

15 the behavior of the SELF web of the present invention as shown in Figure 5, with an
otherwise identical, planar, base polymeric web material;

Figure 7 is a graph of the elastic hysteresis behavior of the SELF web of
Figure 6 when subjected to 60% elongation and examined for hysteresis response;
Figure 8 is a simplified side elevational view of a preferred apparatus used to

20  form that portion of the SELF web of the present invention;

Figure 9 is a plan view of the opposed meshing plates of the apparatus of
Figure 8 laid side-by-side with their meshing surfaces exposed;

Figure 10 is a simplified side elevational view of a static press used to form at
least a portion of the base film into a SELF web of the present invention,

25 Figure 11 is a simplified side elevational view of a continuous, dynamic press
used to form predetermined portions of the base film into a SELF web of the present
invention;

Figure 12 is a simplified illustration of an apparatus used to form at least a
portion of a base film into a SELF web of the present invention;

30 Figure 13 is a simplified illustration of yet another apparatus used to form at
least a portion of a base film into a SELF web of the present invention,

Figure 14 is a graph of the resistive force vs. percent elongation comparing the
behavior of an alternative SELF web material which is a laminate comprised of a
layer of a polymeric film, and a nonwoven layer secured by adhesive having a
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ki nase: Arch. Biochem Biophys., Vol.207, pp.405-410 5 (1993)) (hereinafter
referred to as "AK" in the specifica- tion), DNA polynerase derived
from a Thaggwgiisis bac- terium ferredoxin derived frigsokyfsa£occus
bacteri um (Pyrococcus furiosus Ferredoxin: Biochem stry, Vol.31,
pp. 1192-1196 (1992)) (hereinafter referred to as "FDX" in 10 the
specification), glucosidase derived from Ei?yrococcus furiosus bacterium
(Pyrococcus furiosus d ucosi dase), rubredoxi n derived from Pyrococcus
furiosus bacterium (Pyrococcus furiosus Rubredoxin: Biochemstry,
Vol . 30, pp. 10885- 10895 (1991)), glutanmate dehydrogenase derived 15
from Pyrococc | rd USiaf MEA Sidanti {e
dehydr ogenase:L@rgfggge“,e q%{éforﬁgtgc {hgpdri%}ét( %%‘q%%g%S%e, &fxér@ﬁsgl ‘ﬁ"é“e“r‘:éﬂ gﬁsg%'
phosphat e dehyrRi#BgdAssckebBENAd from Met anot her nus fervi ds bacterium
(Iv:st anot hernus ferRgds 15 is {giaphrofl e Riagic Byspdresbéiadiofl ool agbmaeial Gene,
Vol .64, 20 p. 189-197 (: t. sved from .
Vet anosoccus. JBFE dbsue e htnwotl o AR 4 ) ARIQES B30tg el Bhgation
synt het ase:5 Reasd exaraipeshios elastic\kystenesy resppnsgsmd371 (1989)), L-lactate
dehydrogenase der ipjgge 16 ¥R SOEVER TIRGRation of MR tobso Wk tHeafoki¢ bf 4 WehrEher ot oga
maritina L-lactate dehydro- 25 genase: Eur. J. Biochem, Vol. 216,
pp. 709- 715 (1993)) and el ongati on factor derived from Thernococcus
cel er bacterium ( The DETAICLEDDESCRIP TEDN QI THBINNENTION - al pha: Nucl ei c
aci d res. Vol 'A@useg'hgl%ﬁ'?tt(e]!gr%(?)gb’songkﬂt.a}(tl?e"qgf@;sﬁ Qedi és%c}p{b%rﬁ'a'ﬂ%

of th r t ot Imte

coded by the DNA sequence e present _inventron 1s n :

thereby. 19NA ©8@imBodhexudatss.- snds mare speciicaliveirpfess to deviae avhisheargrplaced

i nvention can A@infudr ihippékimitp fd tH&sRy b @il Wearer tolaBSSrbRARA cbhtginRRE Vaidud, but
It can be al so synt hesi zed lgaseﬂ O.Pha knpa/m DNA, sequence. FOJ s‘%nt hesi s
of DNA of the cm_jgkttgs ischarged from the body. The term “disposable" 1s used herein to describe

absorbent articles which are not intended to be laundered or otherwise restored or

reused as an absorbent article (i.e., they are intended to be discarded after a single use
15 and, preferably, to be recycled, composted or otherwise disposed of in an
environmentally compatible manner). A "unitary" absorbent article refers to
absorbent articles which are formed of separate parts united together to form a
coordinated entity so that they do not require separate manipulative parts like a
separate holder and liner. A preferred embodiment of an absorbent article of the
20  present invention is the unitary disposable absorbent article, diaper 20, shown in
Figure 1. As used herein, the term "diaper” refers to an absorbent article generally
worn by infants and incontinent persons that is worn about the lower torso of the
wearer. It should be understood, however, that the present invention is also
applicable to other absorbent articles such as incontinent briefs, training pants,

25  feminine hygiene garments, and the like.
Figure 1 is a plan view of the diaper 20 of the present invention in its flat-out,
uncontracted state (i.e., with elastic induced contraction pulled out) with portions of
the structure being cut-away to more clearly show the construction of the diaper 20
and with the portion of the diaper 20 which contacts the wearer, the inner surface,
30 facing the viewer. As shown in Figure 1, the diaper 20 has a generally "T-shape" and
comprises (a) a chassis assembly 22 preferably comprising: a liquid pervious topsheet
24, a liquid impervious backsheet 26 joined with the topsheet 24, an absorbent core
28 positioned between the topsheet 24 and the backsheet 26, and elasticized leg cuffs
30; (b) an extensible waist belt 32; and (c) a closure system for fastening the diaper
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resistant protein, a known technique such as a [err]-cyano- 35

et hyl phosphoam dite nethod (Sinha et al., Nucleic Acids Bos., Vol .12,
p. 4539 (1984)) and a nethod described in ,

6 Letsinger, RL. et al., J. Am Chem Soc. vol.88, p. 5319

(1966) may be suitably used. |In Exanples an enbodi ment of the present
I nvention, DNA's of FDX derived from Pyrocuccus bacterium and AK

derived from5 Sul fol obus bacterium having am no acid sequences shown in
SEQ ID NO 2 and 4, respectively, are synthesized by the [err]-
cyanoet hyl phosphoam di t e, rret hod DNA sequences synt hesi zed are shown

in SEQID NO 1 nqN3 res yf b J’ne DNA sequence coding a
sel ect ed desi rg'élﬁ'ﬁr SR O% "?%ppa pa‘ ° tI?"i”ij‘é‘ %% the present invention is not
limted to a parti &be diaper 2Girs shuwnsiadigie d. toAmye RhAnsee gudmee3 & facihe thesed so

long as |t yieWeRinBhifirs €F)URBGRr SQHEI8 D pasea f‘d me%epﬁmaw@s Vi fiswhist
desired to be E%Pre (aﬁg e%smﬁ fused @_‘ giel n se to t[gresent .15 {onv ntion is
particul arly uS&H FECRnY, JALL Jeg Pess gifsH WiduiFeo8r 4t a8 %ct ed
desi red pros ei periphegyephictieis cdefinkbd by theoditer eégbsvéft theddihperc20 tiy vishichDhfe
Itself coding gaLfldfaPEdded are desiBhatBFR4 Aflfine end edges are designated 46. (While the

skilled artisan will recognize that a diaper is usually described in terms of having a

pair of waist regions and a crotch region between the waist regions; in this

application, for simplicity of terminology, the diaper 20 is described as having only

10 waist regions, each of the waist regions including a portion of the diaper which would
typically be designated as part of the crotch region). The inner surface 36 of the
diaper 20 comprises that portion of the diaper 20 which is positioned adjacent to the
wearer's body during use (i.e., the inner surface 36 generally is formed by at least a
portion of the topsheet 24 and other components joined to the topsheet 24). The

15 outer surface 38 comprises that portion of the diaper 20 which is positioned away
from the wearer's body (i.e., the outer surface 38 generally is formed by at least a
portion of the backsheet 26 and other components joined to the backsheet 26). The
first waist region 40 and the second waist region 42 extend, respectively, from the
end edges 46 of the periphery to the lateral centerline 48 of the diaper 20. (The

20 lateral direction (x direction or width) is defined as the direction parallel to the lateral
centerline 48 of the diaper 20; the longitudinal direction (y direction or length) being
defined as the direction parallel to the longitudinal centerline 49; and the axial
direction (Z direction or thickness) being defined as the direction extending through
the thickness of the diaper 20.)

25 Figure 1 shows a preferred embodiment of the chassis assembly 22 in which the
topsheet 24 and the backsheet 26 have length and width dimensions generally larger
than those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the edges of the absorbent core 28 to thereby form portions of the penphery
of the diaper. The periphery defines the outer perimeter or, in other words, the edges

30  of the diaper 20. The periphery comprises the longitudinal edges 44 and the end
edges 46.

Figure 2 is a cross-sectional view of the diaper 20 taken along section line 2-2
of Figure 1 in the second waist region 42. Figure 2 shows the construction of the
chassis assembly 22, the waist belt 32, and the joining of the waist belt 32 with the
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20 The fused DNA sequence of the present invention can be fused by

using a known nethod such as a ligation nethod and a linker ligation
met hod. Whewofgsgsgam is carried out, the DNA sequence of par56l48545d
desired protein or peptide and t he DNA sequence of the Eeat-re3|stant
protein may be fused 25 directly or may be fused indirectly, if necessary.
In the case of indirect fusion, a |inké& sequence is inserted bet-
ween the DNA sequence coding a desired protein or peptide and t he DNA
sequence codi ng the heat-resistant protein. As said |inker sequence,

there can be used a sequence coding a 30 polypeptide for boEdin% a dezired
Cequence - codo ansmply 207, HRPLadaFlasieRBly B ol nEdSHugtosy. B °
sel ectively by 8k 189\&12%@ ﬁ@ﬁﬁhe absorkenherte 38 (eanesanshawmin Figyee 2). Thewbpshedthe
linker sequence24 andi the badkekkebes pREdtabi extBNofiitudRfally BUNAERy 6&hdthedwAgSi I ed
B; 8% :: 2 O{)nrsp;&%glsgg? éhpgbs%nts &ore 28 to FOIT o end” ﬁ]z{pngz;ttibeelan:?ﬁ teaéeegéigs)} Fat
desired protéei rchgssisaspambhe2being fasmediar the distat edgel63i dfitkerendyfiap 62 by the edge

of the topsheet 24 and the backsheet 26. The waist belt 32 is joined to the end flap

62 of the chassis assembly 22 adjacent the lateral edge 60. As shown in Figure 2, the

waist belt 32 is preferably directly joined to the backsheet 26 by a belt attachment

element 50. The waist belt 32 is shown in Figure 2 to comprise a structural elastic-

10 like film (SELF) web 52 (as described hereinafter) preferably comprised of a laminate

of two or more layers, in the embodiment shown in Figure 2 comprising three layers:

an inner layer 53, an outer layer 55, and a support layer 54 between the inner layer 53

and the outer layer 55. The inner layer 53 is the layer joined to the backsheet 26 by

the belt attachment element 50.

15 The chassis assembly 22 of the diaper 20 is shown in Figure 1 as comprising

the main body (chassis) of the diaper 20. The chassis assembly 22 comprises at least

an absorbent core 28, preferably an outer covering layer comprising the topsheet 24

and the backsheet 26, and more preferably elasticized leg cuffs 30. The chassis

assembly 22 has a pair of leg edges 61 which typically form a portion of the

20  longitudinal edges 44 of the diaper and a pair of lateral edges 60. In the embodiment

shown in Figure 1, the extensible waist belt 32 is joined to one of the lateral edges

while the other lateral edge forms one of the end edges 46 of the diaper 20. Thus, the

chassis assembly 22 comprises the main structure of the diaper with other features

added to form the composite diaper structure. An exem‘plary example of a chassis

25 assembly of the present invention is described in U.S. Patent 3,860,003 issued to

Kenneth B. Buell on January 14, 1975, which patent is incorporated herein by
reference.

The diaper 20 as shown in Figure 1, has a generally "T-shape". The waist edge

59 of the absorbent core 28 in the first waist region 40 is spaced from the adjacent

30 end edge 46 of the diaper 20 in the first waist region by a distance A, indicated as

110 in Figure 1. Preferably, the distance A is in the range of from about 1.5

centimeters to 8.0 centimeters, more preferably from about 1.5 centimeters to 5.0

centimeters, and most preferably is about 2.0 centimeters. The other waist edge 59

of the absorbent core 28 in the second waist region 42 is spaced from the adjacent
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after the fused protein is expressed, cleaving or digesting the |inker

sequence by using a chem cal neans such as bro- nocyan or an enzynmatic
neans such as thronmbin or a factor 5 Xa. In order to express the
fused protein of the present inven- tion, a conmmon techni que of genetic
engi neering can be used. For exanpl e, the fused DNA sequence of the
present 10 invention is inserted into a déctor which is suitable for
expression, said vector is introduced into a culture host, and
expression of the fused protein is induced. After the host is grown by
culture or the like, sonication of the host and purification such as a

col umm operati %g %ﬁgﬁ rof ﬂ{’e5d;a§e# 9§ xR't'k‘ie %Qor%b&lgl'spiegioq%&i{]ggtag%gﬁ&cgﬂégta?' nor

pepti de. cter
cel I's, eucaryotllé d?;*F‘P%CEaH& lmrﬁfwblté} legﬂs?eﬂ-lrmfg preferabliyat least i candamnoss

whi ch can expr%&eﬁblfywﬂjogmprotel n or peptlde and there may be
mentioned, for exa Ied,lﬁtg,sch

| S 11is,
Bacul o virus and ey edl%ﬁ%‘:efbﬁ%ﬁ“&%‘f@?tﬁd%? ?%C?ltl‘lh lés§té{ﬁ'f‘t core
i nvention mdy be thgseetond waist regieth 42sand theisdidcent endiedge 46 o&thbadlapedmmhot ein

or peptide SBEUnd ivedist réMEeIR holeAdsaifl dBend&iR @ ﬁérodlﬁﬁ‘%ﬁﬂé uinnbh A0 MaY
25 be used. (i.e,. the spacing of the waist edge of the absorbent core ns the first waist region from
the adjacent end edge of the diaper is the first waist region). The distance 112 is
preferably at least 6.0 centimeters, more preferably at least 7.0 centimeters, and most
10  preferably at least 8.0 centimeters. A particularly preferred embodiment of a
disposable diaper 20 has a distance 112 of about 9.0 centimeters.

Referring now to Figure 1, the chassis 22 has a length 115 which extends
between the end edges 46 located in the first waist region 40 and the second waist
region 42, respectively. The chassis 22 has a crotch width 117, which is measured at

15 the narrowest portion of the chassis between the leg edges 61. The boundaries of the
crotch width 117 and the crotch length 115 define the main panel of the chassis. The
main panel of the chassis is that portion of the chassis which typically contains a
substantial portion, and frequently, the entire absorbent core.

The absorbent core 28 may be any absorbent means which is capable of

20  absorbing and retaining liquids such as urine and other certain body exudates. The
absorbent core 28 has a garment surface, a body surface, side edges 58, and waist
edges 59. The absorbent core 28 may be manufactured in a wide variety of sizes and
shapes (e.g., rectangular, hourglass, "T"-shaped, asymmetric, etc.) and from a wide
variety of liquid-absorbent materials commonly used in disposable diapers and other

25  absorbent articles such as comminuted wood pulp which is generally referred to as
airfelt. Examples of other suitable absorbent matenials include creped cellulose
wadding, meltblown polymers including coform, cross-linked cellulose fibers, tissue
including tissue wraps and tissue laminates, absorbent foams, absorbent sponges,
superabsorbent polymers, absorbent gelling materials, or any equivalent matenal or

30  combinations of materials. The configuration and construction of the absorbent core
may also be varied (e.g., the absorbent core may have varying caliper zones, a
hydrophilic gradient, a superabsorbent gradient, or lower average density and lower
average basis weight acquisition zones; or may comprise one or more layers or
structures). The total absorbent capacity of the absorbent core 28 should, however,

Sheet Has Been Replaced

T



The present invention is described in detail by referring 30. to Reference
exanpl es and Exanpl es. Exanpl e 1 Preparati on of FDX-expressing vector

PWFGA woR¥/kasng 8 primers of 53 mer prepared based onp@rgnEsePNA 35
sequence of Pyrococcus furiosus FDX by using a DNA synt he- si zer (Model
392, trade nane, manufactured by PERKIN ELMER Co.), genes of
Pyrococcus furiosus FDX were systhesized By t he assenbl e PCR

(pol ynerase chain reaction) nmethod. In t he assenbl e PCR nethod, a Taq
pol ynmer ase (produced by Toyobo Co.) was used, and the total base nunber
of 248 bp 5 was arrplified under conditions of 30 cycles of 94 C - 1

mnute, 55 [er £ 12 1
enzyme Ndel %J &mpag’b@m g gﬁ?go léad[ugl%?h%e 'Péeg rdqg%l%gtnhe%@%sidIﬁ‘%Ah%EcoRl e
was added the sze én@i aba@r@era £apagifbioh- et abserbentyieare a%ﬁjéma)/t be ovaried nfenal .

This fragment X@Smhﬁﬁ@@r\fﬁa%ﬂs taRgifg Hom ihkatls tRradgiEsdis. Al greéRmrid emBédithet Kb Of
a pVBA vect or Bf FE 1aper has a rec?angular-shapg absogoent core.

5 An absorbent structure useful as the absorbent core 28 of the present invention
that has achieved wide acceptance and commercial success is described in U.S.
Patent 4,610,678 entitled "High-Density Absorbent Structures" issued to Weisman
and Goldman on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent
Articles With Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on

10 June 16, 1987; U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting
Layer" issued to Angstadt on December 19, 1989; and U.S. Patent 4,834,735,
entitled "High Density Absorbent Members Having Lower Density and Lower Basis
Weight Acquisition Zones", issued to Alemany and Berg on May 30, 1989, also
describe absorbent structures that are useful in the present invention. The absorbent

15 core 28 is preferably the dual-layer absorbent structure described in U.S. Patent
5,234,423 entitled "Absorbent Article With Elastic Waist Feature and Enhanced
Absorbency”, issued to Alemany and Clear on August 10, 1993. Each of these
references are incorporated herein by reference.

The backsheet 26 is positioned adjacent the garment surface of the absorbent

20 core 28 and is preferably joined thereto by attachment means (not shown) such as
those well known in the art. For example, the backsheet 26 may be secured to the
absorbent core 28 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives which

have been found to be satisfactory are manufactured by H. B. Fuller Company of St.

25 Paul, Minnesota and marketed as HL.-1258. The attachment means will preferably
comprise an open pattern network of filaments of adhesive as is disclosed in U.S.
Patent 4,573,986 entitled "Disposable Waste-Containment Garment”, which issued to
Minetola and Tucker on March 4, 1986, and which is incorporated herein by
reference. An exemplary attachment means of an open pattern network of filaments

30 comprises several lines of adhesive filaments swirled into a spiral pattern such as is
illustrated by the apparatus and methods shown in U.S. Patent 3,911,173 issued to
Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27,
1989. Each of these patents are incorporated herein by reference. Alternatively, the
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nanme, produced by Pronega Co.) and pGEX-2T (trade nane, produced by
Pharmaci a Biotec Co.) to prepare pW6A as a vector expressing FDX. A
detailed view of pWBA is shown in Fig. 1, and a detailed view of pWG6A
is shown in Fig. 2. 15 pW6A contains, at the Ndel and EcoRl sites, genes
of a fused protein conprising 96 am' no acids including 67 am no

acids derived fromFDX, 10 amino acids dekived froma t hr onbi n- cl eaved
site and 19 am no acids derived fromnmulti cloning site of pWA. The
base sequence of the inserted 20 fragnent was confirnmed by a DNA sequence
kit (trade nane: Sequenase kit Ver. 2.0, produced by Amersham United

e o ac) QENEIRER nef) mal arREa FaECuals" Mo LK dORBET LSRR Bongs, PN

and am no aci dg‘tsequence co sal Sequentc 1D NO
1 and SEQ | D Ndynamic meghgaisel; hp@ﬂy orgnyl oiEr sugbleattgchomrne manSt Wecq@vsmwpss shown
in SEQ ID NG §f thedemhtiabifinent meBRHIARCIoWRRA the 2fTG Of the restriction enzyne

site Ndel i bef to th t d

e o S0 5 STIGES R - 8, S

aci d ccquente mesufsctoted fsoropa clndopiasnp\m&Aavnbmghnbnhadﬂe:ebleamund imperhioss
Escheri chia Cofyg ﬁﬁl@ r%&}eﬂ dfb'é hwdEdA%]%ed?heP&Hrtﬁe'Tx “flexifile m‘é%‘é%(rﬁﬂﬂiﬁaf ter

referred to as cation) contalnin %
bact ot r ypt one, WG'CB agg gpmpliant gad;wll @%@‘}Ya‘%ﬁﬂfm’![l '%be 85%?‘ RenATSk ‘FQ!’é)Udhaf 50

[err]g/m of atfRihuman bo@y.| Thébakshebrds prevens tiesmdith@raaed‘rbﬁrandlcomme&qmr opyl
(o 35 oo ot oRLATEEL0E ANELR APk SRkl iy S0 2 bl

10 bedsheets and undergarments. The backsheet 26 may thus comprise a woven or
nonwoven material, polymeric films such as thermoplastic films of polyethylene or
polypropylene, or composite matenals such as a film-coated nonwoven material.
Preferably, the backsheet is a thermoplastic film having a thickness of from about
0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).

15 The topsheet 24 is positioned adjacent the body surface of the absorbent core
28 and is preferably joined thereto and to the backsheet 26 by attachment means (not
shown) such as those well known in the art. Suitable attachment means are described
with respect to joining the backsheet 26 to the absorbent core 28. As used herein,
the term “joined" encompasses configurations whereby an element is directly secured

20 to the other element by affixing the element directly to the other element, and
configurations whereby the element is indirectly secured to the other element by
affixing the element to an intermediate member(s) which in turn is affixed to the other
element. In a preferred embodiment of the present invention, the topsheet 24 and the
backsheet 26 are joined directly to each other in the diaper periphery and are

25  indirectly joined together by directly joining them to the absorbent core 28 by the
attachment means (not shown).

The topsheet 24 is compliant, soft feeling, and non-irmtating to the wearer's
skin. Further, the topsheet 24 is liquid pervious permitting liquids (e.g., unine) to
readily penetrate through its thickness. A suitable topsheet may be manufactured

30 from a wide range of materials, such as porous foams; reticulated foams; apertured
plastic films; or woven or nonwoven webs of natural fibers (e.g., wood or cotton
fibers), synthetic fibers (e.g., polyester or polypropylene fibers), or a combination of
natural and synthetic fibers. Preferably, the topsheet 24 is made of a hydrophobic
material to isolate the wearer's skin from liquids which have passed through the
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-9- tured for 2 hours to induce expression. 10 nM Tri s- hydr o-

chloride having pH 7.5 and 1 nM et hyl enedi am net etraacetic aci d
(hereinaft viated to as "EDTA" in the specifi- | l.n the
fol | ow ng, 't%%?%séffer is referred to as "a 5 TE buffer™ i%ﬁ.{r}ﬁ]gwmgd?
specification) were added to the precipi- tates of Escherichia coli,
the precipitates were sonicated, and 1% % sodi um

dodecyl sul f at e- pol yacryl anmi de gel el ec- trophoresis (hereinafter
referred to as "SDS- PAGE") accord- ing to the Laemmii et hod was
carried out. By Coomassie 10 brilliant blue staining (hereinafter referred

0o P8 e, ATRR B SRSRL LB s 8 (28 B pBla T2
recogni zed. 1epshest appade f Phydrophobici matendl, FDMast the uppiFefape epaeadds i n
Exanple 1 was iphie@AdCRd hidibshiltoss e AlAgids will trdnsfa th%@%{ RN EbpbilRD nfoid t ur ed
under conditions. f' ing th . ET megltut aqs 37 ‘ler{y}l A Byﬂ,nri&ecul '[Lél’e, a
concentration 61“’"%@5 %%Ec‘ﬂ’é”ﬂ”gf‘ﬁ tge(l,‘kf fhop *}fnbﬁ % gudatss wilhtow off they topsbrehave
such t usbi dathgr thambeind savoathcmightthe topsheet end)béing hbsoeied by thaabsorbenabout
1.0, 1 nM I PTG s QﬂgQGpsthp&rc%Booet l%nhé}gd"%%rgélﬂficeﬁir treating it with a surfactant.
Suitable methods for treating the topsheet with a surfactant include spraying the
material with the surfactant and immersing the material in the surfactant. A more
detailed discussion of such a treatment and hydrophilicity is contained in U.S. Patent
10 4,988,344 entitled “Absorbent Articles With Multiple Layer Absorbent Layers"
issued to Reising, et al. on January 29, 1991.
There are a number of manufacturing techniques which may be used to
manufacture the topsheet 24. For example, the topsheet 24 may be a nonwoven web
of fibers. When the topsheet comprises a nonwoven web, the web may be
15 spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations of the
above, or the like. A preferred topsheet is carded and thermally bonded by means
well known to those skilled in the fabrics art. A preferred topsheet comprises staple
length polypropylene fibers having a denier of about 2.2. As used herein, the term
“staple length fibers" refers to those fibers having a length of at least about 15.9 mm
20  (0.625 inches). Preferably, the topsheet has a basis weight from about 18 to about 25
grams per square meter. A suitable topsheet is manufactured by Veratec, Inc., a
Division of International Paper Company, of Walpole, Massachusetts under the
designation P-8.

The chassis assembly 22 preferably further comprises elasticized leg cuffs 30

25  for providing improved containment of liquids and other body exudates. Each
elasticized leg cuff 30 may comprise several different embodiments for reducing the
leakage of body exudates in the leg regions. (The leg cuff can be and is sometimes

also referred to as leg bands, side flaps, barmier cuffs, or elastic cuffs.) U.S. Patent
3,860,003 entitled "Contractible Side Portions For a Disposable Diaper” issued to

30  Buell on January 14, 1975, describes a disposable diaper which provides a
contractible leg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent 4,909,803 entitled
"Disposable Absorbent Article Having Elasticized Flaps" issued to Aziz and Blaney

on March 20, 1990, describes a disposable diaper having "stand-up" elasticized flaps
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sion. After the m xture was cultured for 3 hours, cen- trifugation was

carried out to recover Escherichia coli. 25 200 m of a 50 nM
Tris-hydrochl oride buffer (hereinafter referred to as "the Tris buffer”
in the specification) hav- ing pH 8.0 was added to recovered
Escherichia col, fol- | owed by sonication treatnent under ice cooling.
Af ter centrifugation, the expressed fifsed protein was recovered 30 in
t he supernatant as a sol ubl e conponent. Wen this super nat ant was

subj ected heat treatnment at 85 [err]C for 15 m nut es, about 80 % of the
Escherichia coli protein was thermal |y denatured and precipitated, and

0,
90 % o1 More Of,ier cFRK M85 L ECRY L Sinkilnt HanE RBEHEHIT, S0P SHPEERBAN

Thi s super nat astttitipdhSAprortent Atidie/Having BuehGuffié issaéchty baw@eh on Septemiben22.
exchange col UMyght d@eRyelatispolbiuidifeh Hiing B4l Bl ifading o Es'k@u 8l QitSnd 20- )
equi l i brated V\il?th trc1e Trg_fsbl.gafer }/& ‘&g% Sup er %p \;fs ellnut ed by a
col um equi | i bY3EEEd Bt 1 &S5 Fateght 4% E]tj $BYHHYIm HP‘EFP asH-QRtInMEYoy er ed
at a concens Gamnientitissued ab Baletiudn BloSeribes Bqli10RT, cdifobases @ - chdpotam: tapert oron.
Then, this FD)ﬁnI:&ﬁ\ﬁEritoé‘hﬁN@ﬁ Wnigf éigeqeﬁsé-lkﬁggggﬂr@mnﬁgured to contain

free liquids within the garment. Each of these patents are incorporated herein by

reference. While each elasticized leg cuff 30 may be configured so as to be similar to

any of the leg bands, side flaps, barrier cuffs, or elastic cuffs described above, it is

10  preferred that each elasticized leg cuff 30 comprise the gasketing cuff such as

described in the above-referenced U.S. Patent 3,860,003.

Each elasticized leg cuff 30 is shown in Figure 1 as comprising one elastic
element 31. In some embodiments it may be desirable to have each elasticized leg
cuff 30 comprise a plurality of elastic elements 31. The elastic elements 31 extend

15 beyond the waist edge 59 of the absorbent core 28 and into the extensible waist belt
32. Prior to use, the opposite innermost ones of the elastic elements 31 positioned on
opposite sides of the absorbent core are substantially linear and are substantially
parallel to one another throughout their length. Prior to use, the elastic elements 31
are also aligned substantially parallel to both the side edges 58 of the absorbent core

20 28 and to the leg edges 61 of the chassis assembly 22 throughout their length.

The dimension between opposite innermost ones of the elastic elements is
subst'antially uniform throughout their length prior to use. The dimension between
opposite innermost ones of the elastic elements is indicated as 105 in Figure 1. The
dimension between opposite innermost ones of elastic elements is measured across

25  the absorbent core 28 parallel to the lateral centerline 48 of the diaper. During use,
the extensible waist belt 32 extends or is extended in the lateral direction as it is womn
by or positioned onto the wearer. As the waist belt 32 extends in the lateral direction
during use, the dimension between opposite innermost ones of the elastic elements
positioned within the extensible waist belt increases, while the remaining portion of

30  opposite innermost ones of the elastic elements remains substantially unchanged.
Therefore, during use, the dimension between opposite innermost ones of the elastic
elements positioned within the extensible waist belt is greater than the dimension
between the remaining portion of opposite innermost ones of the elastic elements,
e.g., the portion of the elastic elements positioned adjacent the side edges of the
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RPC colum (trade nane, manufactured by Pharnaci a Biotec Co.)
equilibrated with 20 mM sodi um hydr oxi de. When the 10 fraction was el uted

by acet oni typlegi44e3'ri fi ed FDX was recovered at a concenjsphddaizfab about
10 % acetonitrile- eluted fraction. Ref erence exanmple 1
Purification of TRX 15 PW8A prepared as a vector expressing TRX in the
sane manner as in pWFBA prepared in Ex&mle 1 was introduced into
host Escherichia coli and then cul tured under. condi - tions of using the
LB nediumat 37 C. After the sane 20 induction of expression as in Exanple
1 was carried out, Escherichia coli was recovered by centrifugation. An

osnoti c shock Va3 BhyeQ,d 0 recovered Escherichia coli, and TRX exi sting
at a periplasmc Pract on was extracted. Extracted TRX was subjected to
first purification By dipeig2@durther mogposeERextersdlie waist theh g2 Happrovides
hmaguf afséI ured byinfBreVedHit and corﬁfiﬁmaigot'ﬂﬁ e@fbn)ibl_eﬁb&&isllt bbit 32 atllendt tehtedds RIdAI9di UM
ydr oxi de. en Was te cetonitril.e, recovered at a
concentration o‘\f/‘\‘y}‘éfﬁ%’Wfﬁ‘ 3 &OH'% g %llcsee}t 8{1? % icl:“?ér’-Slélﬁfee%ﬁ‘y\% f ?%cptr%ﬁ.gly
Recover ed TRX wasgithdially eutwasdiy frany oas iofikheclagl elgesrafcthe shasgie assebyhah

subj ected to sepQRJinPHE iehibEditdeRNsHAYN in Figleé MJthe NRtenEMIE st HERSS GRIpHER

e e e O edapsal g Aot for e st bbb 1o
acetonitril e- el assaubly 220t thesecodd waist rdgiomq2l to tBe &poeigh i46iof yhet digyier @0 ahdX and
TRX by the westgrfded to (¥ [S]Eéeidrhgja@?x{tr}f?éjwearer's waist. While a disposable diaper of the
10  present invention can be constructed with an extensible waist belt 32 joined to each
lateral edge 60 of the chassis assembly 22, the discussion regarding the extensible
waist belt 32 will focus on diapers having a single extensible waist belt being
constructed according to the present invention in order to form a "T-shaped" diaper.
Further, while the waist belt or any of its constituent elements can be constructed as
15 an extension of other elements of the diaper such as the backsheet 26 or the topsheet
24 or both (such as is shown in the above-referenced U.S. Patent 3,860,003), the
waist belt 32 will be described with respect to a preferred embodiment in which the
waist belt is a separate element joined to the chassis assembly 22.
The waist belt 32 provides an extensible feature that provides a more
20 comfortable and contouring fit by initially conformably fitting the diaper to the
wearer and sustaining this fit throughout the time of wear well past when the diaper
has been loaded with exudates since the extensible waist belt allows the sides of the
diaper to expand and contract without the use of additional elastic materials. Further,
the extensible waist belt develops and maintains wearing forces (tensions) that
25  enhance the tensions developed and maintained by the closure system to maintain the
diaper 20 on the wearer and that enhance the fit of the diaper about the waist of the
wearer. The extensible waist belt further provides more effective application of the
diaper 20 since even if the diaperer pulls one side (side panel) of the extensible waist
belt farther than the other during application (asymmetrically), the diaper 20 will
30 “self-adjust" during wear. While the diaper 20 of the present invention preferably has
an extensible waist belt 32 disposed in the second waist region 42; alternatively, the
diaper 20 may be provided with an extensible waist belt disposed in the first waist
region 40 or one disposed in both the first waist region 40 and the second waist
region 42.
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An anti-Escherichia coli antibody was supposed as a non- specific

reacti on substance, and the reactivities of FDX purified in Exanple 2
and TRX purified in Reference exanple 1 were exam ned. 5 A

SDS- sol ubi li zed material of Escherichia coli DH5[err], a super nat ant of
Escherichia coli DH5[err] sonicated and a SDS- solubilized material of
Escherichia coli to which a pWO0 vectdf (nmade by Fuji Rebio) was

i ntroduced were used as 10 i mmunogen and i muni zed to 3 rabbits to prepare
the total 9 ki nds of the respective anti-Escherichia coli rabbit

seruns. FDX purified in Exanple 2 and TRX purified in Reference exanpl e

1 were subjected 104 cor, h
transferred to nit rocgﬁr’gﬁ%&ﬁg%f) i rg’g’s‘t 96" 32 hak?ecekﬁﬁl oC | n ﬁqn@9§t tél ﬁn
porti on adsor bed sidg panels §;@nepeing dispesad 68 éaq*w’@r%%cqmr@ qutwg%

di ssol ved 'dEntPﬁSJaxstt la@ne\rvgsts&hﬂ ﬁbln@dd ¢mae Wit mafenoeernrzhemg @ugeshby of
usi ng the above l}<)| nds of th an r| ch a col S$
di l uted 500 ti n‘B% chpssis n2s2ETRIY| 37, ’r| FV"‘? gyast Zﬁnﬁl 13 COLH mﬁ"s’s r?é a

per oxi dase (shenmlextalﬁsu\ermrieme it olf theabassis assembly 22 at the lateral edge 60 The side
panels 57 extend laterally outwardly from the central waist panel 56 beyond the leg
edges 61 of the chassis assembly 22. In order to provide the fit and containment
benefits of the waist belt as discussed herein, at least the side panels 57 of the waist
belt 32 must be extensible. In the preferred embodiment shown in Figure 1, the
10 central waist panel 56 as well as the side panels 57 are preferably extensible to
provide a total waist feature which is conformable to the wearer to provide fit and

containment benefits.
The waist belt 32 may take on a number of different sizes, shapes and
configurations and may be constructed from a number of different materials. For
15 example, the waist belt may be formed from one or more separate members,
including portions of the chassis assembly 22, being joined together to form a
coordinated entity; or, the waist belt 32, as shown in Figure 1, may comprise a single
piece of material. The waist belt may also have varying widths and lengths to
provide fit to different ranges of wearers or for cost or containment reasons.
20 Further, the shape of the waist belt may be varied considerably from having complex
curves and angles to simply being rectangular in shape such as shown in Figure 1.
Examples of complex shapes useful for the shape of the waist belt are disclosed in
U.S. Patent Application Serial No. 08/044,562 entitled "Fitted Belt For Absorbent
Garment" filed by New, et al. on April 7, 1993 which application is incorporated

25 herein by reference.

While the waist belt 32 may be constructed from a number of different
extensible materials as are known in the art, the waist belt, for performance and cost
reasons, is preferably constructed of a structural elastic-like film (SELF) web. The
term "web" herein refers to a sheet-like material comprising a single layer of material

30  or a laminate of two or more layers.

Figure 5 shows a preferred embodiment of a SELF web 52 of the present
invention constructed of a single layer of a formed polymeric material. The SELF
web 52 is shown in its untensioned condition. The web has two centerlines, a
longitudinal centerline, |, and a transverse or lateral centerline, t, which is generally
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"POD' in the specification)-Ilabeled anti-rabbit antibody as a secondary
anti body. For col oring, 4-chloro-1-naphthol and hydrogen peroxi de were
used. At tRg,R n corres- pondi ng to the nol ecul ar DX, no
subst ance 2 r%%£%$ng with the anti-Escherichia coli rabbit gqg&%oggfmas
confirmed, but at the portion correspondlng to the nol ecu- | ar wei ght
of TRX, anong 9 kinds of the anti-Escheri ¢hia coli rabbit seruns, 6

ki nds of the seruns in which the supernat ant of Escherichia col

DH5[ err] sonicated and the SDS- 30 solubilized nmaterial of Escherichia
coli into which the pWs0 vector was introduced were used as inmmunogen
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secondary anti %bg)élthy%eac ?\}/} |ﬁ i gg%atl&gl Jtlén?g'vﬁeapeethg%g@ WUL%E)' h@h dRnsity
s  polyethylene (HDPE) or polypropylene and/or blends thereof of the above and other

materials. Examples of other suitable polymeric materials include, but are not
limited to, polyester, polyurethanes, compostable or biodegradable polymers, and
breathable polymers.

Referring to Figures S and SA, the SELF web includes a "strainable network”

10 of distinct regions. As used herein, the term “strainable network" refers to an
interconnected and interrelated group of regions which are able to be extended to
some useful degree in a predetermined direction providing the SELF web with an
elastic-like behavior in response to an applied and subsequently released elongation.
The strainable network includes at least a first region 64 and a second region 66.

15 The SELF web 52 includes a transitional region 65 which is at the interface between
the first region 64 and the second region 66. The transitional region 65 will similarly
exhibit complex combinations of behavior of both the first region and the second
region. It is recognized that every embodiment of the present invention will have
transitional regions, however, the present invention is largely defined by the behavior

20  of the web material in the distinctive regions (e.g., first region 64 and second region
66). Therefore, the ensuing description of the present invention will be concerned
with the behavior of the web matenial in the first regions and the second regions only
since it is not significantly dependent upon the complex behavior of the web material
in the transitional regions 65.

25 SELF web 52 has a first surface and an opposing second surface. In the
preferred embodiment shown in Figures 5 and SA, the strainable network includes a
plurality of first regions 64 and a plurality of second regions 66. The first regions 64
have a first axis 68 and a second axis 69, wherein the first axis 68 is preferably
longer than the second axis 69. The first axis 68 of the first region 64 is substantially

30  parallel to the longitudinal axis of the SELF web 52 while the second axis 69 is
substantially parallel to the transverse axis of the SELF web 52. Preferably, the
second axis of the first region, (i.e., the width of the first region), is from about 0.01
inches to about 0.5 inches, and more preferably from about 0.03 inches to about
0.25 inches. The second regions 66 have a first axis 70 and a second axis 71. The
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was transferred was not confirmed, but the reactions of 2 5 sanpl es anong

25 sanples at sites where TRX was transferred were confirmed. The
results are shown in Table 1. ., Table 1
Intensity of reaction (+, -) by western
bl otting Speci men No. FDX TRX

PRP- 204- 01 - PRP- 204 02 -

PRP- 204- 03 - PRP- 204- 04 -

PRP- 204- 05 - PRP- 204- 06 -

PRP- 204- 07 - PRP- 204- 08 -

PRP- 204- 09

PRP- 204- 11 first axis 70 is substantially parﬁggff% Aflg)lggtudmal axis of the SELF web 52
PRP- 204- 13 while the_second axis 71 is substantiglyoppgalighto the transverse axis of the SELF
PRP- 204- 15 web 52. -Preferably, the second B&RPoP - skBond region, (i.e7, the width of the
Egg: ggj: EIL.; second region), is from about 0. OEﬁﬁhezsotg a%eut 2.0 inches, and more preferably,
5 from about 0.125 inches to about 1.0 inches. In the preferred embodiment of Figure
5, the first regions 64 and the second regions 66 are substantially linear, extending
continuously in a direction substantially parallel to the longitudinal axis of the SELF

web 52.
The first region 64 has an elastic modulus E1 and a cross-sectional area Al.

10 The second region 66 has an elastic modulus E2 and a cross-sectional area A2.

In the illustrated embodiment, a portion of the SELF web 52 has been
“formed" such that the SELF web 52 exhibits a resistive force along an axis, which
in the case of the illustrated embodiment is substantially parallel to the longitudinal
axis of the SELF web, when subjected to an applied axial elongation in a direction

15 substantially parallel to the longitudinal axis. As used herein, the term "formed"
refers to the creation of a desired structure or geometry upon the SELF web that
will substantially retain the desired structure or geometry when it is not subjected to
any externally applied elongations or forces. A SELF web of the present invention is
compnsed of at least a first region and a second region, wherein the first region is

20  wvisually distinct from the second region. As used herein, the term “visually distinct”
refers to features of the SELF web material which are readily discernible to the
normal naked eye when the SELF web material or objects embodying these SELF
web material are subjected to normal use. Preferably, the first region has a "surface-
pathlength” less than that of the second region, as measured parallel to a

25  predetermined axis when the material is in an untensioned state. As used herein, the
term "surface-pathlength" refers to a measurement along the topographic surface of
the region in question in a direction parallel to an axis. The method for determining
the surface-pathlength of the respective regions can be found in the Test Methods
section set forth in subsequent portions of the present specification.

30 Methods for forming SELF web materials include, but are not limited to,
embossing by mating plates or rolls, thermoforming, high pressure hydraulic
forming, or casting. While the entire portion of the SELF web 52 has been subjected
1o a forming operation, the present invention may also be practiced by subjecting to
formation only a portion thereof, e.g., a portion of a diaper backsheet.
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PRP- 204- 21 - PRP- 204- 22

PRP- 204- 23 - + PRP- 204- 24 -
PRP-204- 25 wo 95714453 - 10 +1 positive, - pciQ@dlhher

- 13 - Exanple 4 Specificity test of FDX and TRX by the ELI SA

met hod usi ng human speci nens On ELI pl ates (produced by Becton
Decki nson Co.) were 5 sensitized each 50°Terr]l of 25 [err]g/m of FDX
purified in Exanple 2 and TRX purified in Reference exanple 1, respec-
tively. After bl ocking the protein portion adsorbed onto wells of 10
the ELISA plate with 1 %skimmlk, a specificity test according to the

ELI SA net hod was Cal’n"th@frewiedt&hbﬂ&hﬁgt §Ha6vn in FiglttdBNand 3G itheefst Rpedyced by

Bost on Bi onedi &2 sc?)star%l

a Iy pqanar That is, the material within the first region 64 is in
substantially the same condition before and after the formation step undergone by
the SELF web 52. The second regions 66 include a plurality of raised rib-like

s  elements 74. The rib-like elements 74 may be embossed, debossed or a combination
thereof. The rib-like elements 74 have a first or major axis 76 which is substantially
parallel to the transverse axis of the SELF web 52 and a second or minor axis 77
which is substantially parallel to the longitudinal axis of the SELF web 52. The first
axis 76 of the nib-like elements 74 is at least equal to, and preferably longer than the

10  second axis 77. Preferably, the ratio of lengths of the first axis 76 to the second axis
77 is at least about 1:1, or greater, and more preferably at least about 2:1 or greater.

The rib-like elements 74 in the second region 66 may be separated from one
another by unformed areas, essentially unembossed or debossed, or simply formed as
spacing areas. Preferably, the rib-like elements 74 are adjacent one another and are

15 separated by an unformed area of less than 0.10 inches as measured perpendicular to
the major axis 76 of the rib-like element 74, and more preferably, the rib-like element
74 are contiguous having no unformed areas between them.

The first region 64 and the second region 66 each have a "projected
pathlength”. As used herein, the term "projected pathlength” refers to length of a

20 shadow of a region that would be thrown by parallel light. The projected pathlength
of the first region 64 and the projected pathlength of the second region 66 are equal
to one another.

The first region 64 has a surface-pathlength, L1, less than the surface-
pathlength, L2, of the second region 66 as measured topographically in a direction

25  parallel to the longitudinal axis of the SELF web while the SELF web is in an
untensioned condition. Preferably, the surface-pathlength of the second region 66 is
at least about 15% greater than that of the first region 64, more preferably at least
about 30% greater than that of the first region, and most preferably at least about
70% greater than that of the first region. In general, the greater the surface-

30  pathlength of the second region, the greater will be the elongation of the SELF web
before encountering the force wall.

What makes the SELF web particularly well suited for use as the waist belt
32 is that it exhibits a modified "Poisson lateral contraction effect” substantially less
than that of an otherwise identical unformed base web of similar matenal
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500 tinmes used in Exanple 3 as primary anti bodi es and POD | abel | ed
anti-human |1 gG as a secondary anti body. For 15 coloring, ABTS and hydrogen
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lateral contraction effect less than about 0.4 when the SELF web is subjected to
about 40, 50 or even 60% elongation. The Poisson lateral contraction effect of the
webs of the present invention is determined by the amount of the web material which
is occupied by the first and second regions, respectively. As the area of the SELF
web matenial occupied by the first region increases, the Poisson lateral contraction
effect also increases. Conversely, as the area of the SELF web material occupied by
the second region increases the Poisson lateral contraction effect decreases.
Preferably, the percent area of the SELF web material occupied by the first region is
from about 2% to about 90%, and more preferably from about 5% to about 50%.

Web materials of the prior art which have at least one layer of an elastomeric
material will generally have a large Poisson lateral contraction effect, i.e., they will
"neck down" as they elongate in response to an applied force. SELF web matenals
of the present invention can be designed to moderate if not substantially eliminate
the Poisson lateral contraction effect.

For the SELF web 52, the direction of applied axial elongation, D, indicated
by arrows 80 in FIG. S, is substantially perpendicular to the first axis 76 of the
rib-like elements 74. The rib-like elements 74 are able to unbend or geometrically
deform in a direction substantially perpendicular to their first axis 76 to allow
extension in the SELF web 52.

In Figure 6 there is shown a graph of the resistive force-elongation curve 720
of a formed polymeric SELF web of the present invention along with a curve 710 of
a base web material, i.e., not including first and second regions, of similar material
composition.  Specifically, the samples are polymeric web matenals comprised
substantially of linear low density polyethylene, approximately 0.001 inches thick,
marketed under the designation Sample 1401 available from Clopay Corporation of
Cincinnati, Ohio. The method for generating the resistive force-elongation curves
can be found in the Test Methods section set forth in subsequent portions of the
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- 14 - regions. These fragnents were integrated into pWF6A to
prepare pWFl P19 as a vector expressing pl9 of TLV-1 and pWFI I P19 as a
vect or expr gapédn@ds3l9 of HTLV-11. DNA sequences of thePE.E) ?

HTLV-1 pl9 and FDX-fused HTLV-I11 5 pl9 each of which is inser 0 the
vectors are shown in SEQ ID NO 6 and_8, respectively, and am no acids
sequences coded by said DNA sequences-%re shown in SEQ ID NO 7 and

9, respectively. In the same nanner as in Exanple 1, these vectors were
i ntroduced into Escherichia col, and expres- 10 sion of the respective
fused proteins was induced. Sanples for el ectrophoresis were prepared

der th : 5 %
ggs_e rPAGEe Sa”gcpg%r@ﬁ . stpbﬂf‘@at on R@.&n‘ n‘% E&@'&Ph\% J?Jrcg'r%eotngﬁleoztgﬂjr@ecﬁongne;@ ls]a%
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ni trocel | ul ose trepsitorares deyighduel T20b hardchsindieaies the Ex@ipler of the férce R4llUfIdNY an
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expres- Furthermore, the resistive force exerted by the SELF web to the applied elongation
as depicted in stage I (720a) of curve 720 is significantly less than the resistive force
exerted by the base web as depicted in curve 710 within the limits of elongation of
stage I. As the SELF web is subjected to further applied elongation and enters stage

15 II (720c) the resistive force exerted by the SELF web increases and approaches the
resistive force exerted by the base web. The resistive force to the applied elongation

for the stage I region (720a) of the SELF web is provided by the molecular-level
deformation of the first region of the SELF web and the geometric deformation of

the second region of the SELF web. This is in contrast to the resistive force to an

20 applied elongation that is provided by the base web, depicted in curve 710 of Figure
6, which results from molecular-level deformation of the entire web. Web materials

of the present invention can be designed to yield virtually any resistive force in stage
1 which is less than that of the base web material by adjusting the percentage of the
web surface which is comprised of the first and second regions, respectively. The
25  force-elongation behavior of stage I can be controlled by adjusting the width,
cross-sectional area, and the spacing of the first region and the composition of the

base web.
Referring now to Figure 5B, as the SELF web is subjected to an applied axial
elongation, D, indicated by arrows 80 in Figure 5, the first region 64 having the
30  shorter surface-pathlength, L1, provides most of the initial resistive force, P1, as a
result of molecular-level deformation, to the applied elongation which corresponds
to stage I. While in stage I, the rib-like elements 74 in the second region 66 are
experiencing geometric deformation, or unbending, and offer minimal resistance to
the applied elongation. In the transition zone (720b) between stages I and II, the
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sion amounts of the FDX-fused HTLV-1 pl9 antigen and the FDX- f used

HTLV-11 pl9 antigen were increased by several 30 hundreds tinmes as
conpared wi.t h the case where the pl9 antigen of HTLV-1 .and the pl9
antigen of HILV-11 were expressed directly. Exanpl e 6 Expression
of FDX-fused HTLV-I p2CE(gp2l)-fused 35 7g)rotei n and HTLV-1I

p20E( gp2l ) -fused protein < - 15 - By
the sane nmethod as in Exanple 5, by using DNA of cells infected with
HTLV-1 and HTLV-11, about 500 of p20E(gp2l ) DNA fragnents in the
respective env regions were obtai ned by the PCR nmet hod. These DNA

fragments ver gipdike! elinflfs?ieCtle bBdhifE ARned MAhERO T gikd EF&E&LBWF%aWseQﬁr ed in

Exanple 1 to prep as a ecto expressin and
VT TESO a5 o SeeoE Grah oSt iing & HeaBe dror AIRTaTe Qetom AR (& BiSHEGE SN | ne
FDX- f used HTL \deforpp2xdn. afids fshie daseedf the forel bl In pagHllcacieentn RiguehsC.s

inserted into tftéﬁb-‘ﬁﬁglﬂg{n@m@rﬁ 19(32 e SO e R)n%%% L/g b%gmelgxgwg aligned

respect i vel y, am no acl seqguen es co sal eqUences ar e
shown in spth the axje of appligdelangationfise the wepyd resr@s@as\fe@hm s gy

i ntroduced i ntg@oﬁétﬁb&fefd?‘hiaﬁori)cdnld begiidtoLreise fFihei eldhgatioh e molecular-level
deformation. The second region 66 now contributes, as a result of molecular-level
deformation, a second resistive force, P2, to further applied elongation. The
resistive forces to elongation depicted in stage II by both the molecular-level

10  deformation of the first region 64 and the molecular-level deformation of the second
region 66 provide a total resistive force, PT, which is greater than the resistive force
depicted in stage I which is provided by the molecular-level deformation of the first
region 64 and the geometric deformation of the second region 66. Accordingly, the
slope of the force-elongation curve in stage II is significantly greater than the slope

15 of the force-elongation curve in stage I.

The resistive force P1 is substantially greater than the resistive force P2 when
(L1+D) is less than L2. While (L1+D) is less than L2 the first region 64 provides an
initial resistive force, P1, generally satisfying the equation:

20 Pl = (AlxElxD)
LIl

When (L1+D) is greater than L2 the first and second regions provide a combined
total resistive force, PT, to the applied elongation D, generally satisfying the
25  equation:

PpT = (AlxEl1xD) + (A2xE2x]|LI+D-L2|)
L1 L2

30 The maximum elongation occurring while in stage I is referred to as the
“available stretch" of the SELF web. The available stretch corresponds to the
distance over which the second region experiences geometric deformation. The
available stretch can be effectively determined by inspection of the force-elongation
curve 720 as shown in FIG. 6. The approximate point at which there is an inflection
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fused HTLV-1 p20E-fused protein (hereinafter referred to as 15 "FDX-20(I)"
in the specification) and a FDX-fused HTLV-I1 p2CE-fused protein

(herei naf t evopsfsasr ed to as "FDX-20(11)P in the speci fipggis9)3swaAs

i nduced under the sane conditions as in Exanple 1. In the sanme manner
as in Example 1, Escherichia coli vasg soni cated. After subjecting to
12.5 % 20 SDS-PACGE according to the Laedfii net hod, one sheet of gel

was subjected to CBB staining, and the other sheet of gel was
transferred to nitrocellul ose nenbranes at 120 mA for 3 hours. After

bl ocking the protein portion adsorbed to the ni trocel | ul ose nmenbr anes

Wi th a phosphaj eneliednkieibn Gom eitwéddGitad | ahd %apl 1IBSMhe ROMnDElogSAidM Rl N) . 1
e al O S e PRI il saith san paarab oM P le i it
p20E( gp2l ) antliog¥ner mérents megé-m'_ﬂasiticéiﬂtd rédponse lid oftensfound to baof aleredt it t he
fused prot ei Ny @bsabROIDsLBERELALILY. Gnd Qhn be %ﬂ%elp?%trollggﬁy?nﬁgﬁ%ﬁ%t Gfici th a

POD- | abel ed anti_-nou I gG at room tenperature . .

Subsequent Py, Sb\mﬁ?’&a?ﬁwﬂhbz in the,ggeond fegipp §6 syteeds surfacergathlength L1 in the

4- chl or o- 1- nafinstirediom 64 ahy eea@aiposition PE@ bastelilme XPHeS@fh Ofvaliblé ws@eh ns ot ei ns

reacting with |- -gp2 monocl onal . antd or.responding to

the 35 res pe&iop\%éeqdﬁ%gcgm&lgg ?’lzngl‘gpomg)se Sl ‘2’@’8" ?hﬁ‘#é?‘cem’fﬁsoé&ﬁe present
invention may be subjected to as there are applications where elongation beyond the

available stretch is desired.

10 The curves 730 and 735 in Figure 7 show the elastic hysteresis behavior
exhibited by the SELF web of the present invention which is generally similar to the
SELF web used to generate curve 720 in Figure 6. The SELF web was examined for
elastic hysteresis behavior at an elongation of 60%. Curve 730 represents the
response to an applied and released elongation during the first cycle and curve 735

15 represents the response to applied and released elongation during the second cycle.
The force relaxation during the first cycle 731 and the percent set or deformation 732
are depicted in Figure 7. Note that significant recoverable elongation, or useful
elasticity, is exhibited at relatively low forces over multiple cycles, i.e., the SELF web
can easily expand and contract to a considerable degree. The method for generating

20 the elastic hysteresis behavior can be found in the Test Method section in the
subsequent portion of the specification.

When the SELF web is subjected to an applied elongation, the SELF web
exhibits an elastic-like behavior as it extends in the direction of applied elongation
and returns to its substantially untensioned condition once the applied elongation is

25  removed, unless the SELF web is extended beyond the point of yielding. The SELF
web is able to undergo multiple cycles of applied elongation without losing its ability
to substantially recover. Accordingly, the SELF web is able to return to its
substantially untensioned condition once the applied elongation or force is removed.

While the SELF web may be easily and reversibly extended in the direction of

30 applied axial elongation, in a direction substantially perpendicular to the first axis of
the rib-like elements, the SELF web is not as easily extended in a direction
substantially parallel to the first axis of the rib-like elements. The formation of the
rib-like elements allows the rib-like elements to geometrically deform in a direction
substantially perpendicular to the first or major axis of the rib-like elements, while
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- 16 - proteins gave a band at about 32 Kda which was the sane
position as that of the CBB-stained gels. The expression anounts of
FDX-20(1) and FDX-20(11) were 5 increased by several hundreds tines as
conpared with the case where p2CE of HTLV-1 and p20E of HTLV-11 were
expressed directly. Exanple 7 Purification of FDX-20(1)- and
FDX-20(11)-fused 10 proteins pWFI Ex%and pWFI | EIO0 prepared in Exanple
6 were introduced i nto host Escherichia coli, respectively, and then
cul tured under conditions of using the LB mediumat 37 [err]C. By pre-
15 culture, a concentration of Escherichia coli in culture br ot hs was

made to have SU%HK}Wé g%%s%ggllggé\eﬁgﬁm-&?acQieﬂ';rmgtion_ toVeXRhENEt R Qfre&RRA NM

was about 1.0, _ . theretg to I nduce expression. Three
hours after | PTEbsaatally pacalielde thedustiaxisroh ghetTbolke RNty ri ed out to recover

Escheri- 20 chia cThé amodtiGfrapplidd forceOreqilitedrtiosextand rtbe SEDF ivekb isudepadent
containing 1 % TJrit - (tr ) I . . )
and 2 Murea w ¥%°“p‘ﬁpé%&%{‘s°§‘a33§gg"s? gé@g%%efeé?ég% ‘péﬁéjé{%%@l?%wg !glgl%i_%,&o
fol I owed by Sonwemendthetwide sndripacingief the firstj regions aYithngrromsn end MOBISH was
carried out to gREQYAFst dgionseqliniy RweRbSSlied ekteniint FitedsQB RRidVE k- desitdie
I ncl usi on . . .

elongation. The first axis, (i.e., the length) of the first regions is preferably greater

than the second axis, (i.e., the width) of the first region with a preferred length to

width ratio of from about 5:1 or greater.

10 The depth and frequency of rib-like elements can also be varied to control the
available stretch of the SELF web. The available stretch is increased if for a given
frequency of rib-like elements, the height or degree of deformation imparted on the
rib-like elements is increased. Similarly, the available stretch is increased if for a
given height or degree of deformation, the frequency of rib-like elements is increased.

15 While the entire SELF web includes a strainable network of first and second
regions, the present invention may also be practiced by providing specific portions of
the SELF web with a strainable network comprised of first and second regions. For
example, only the side panels 57 of the waist belt 32 need include the discrete,
strainable networks. Thus, all or a portion of the extensible belt may include a

20  strainable network comprised of first and second regions to provide an extensible
waist belt exhibiting a controlled extensional response along a predetermined axis
when subjected to an applied axial elongation.

The SELF web also need not be extensible only in the direction parallel to
the lateral centerline of the diaper as is shown in Figure 1. For example, the

25  longitudinal axis and the transverse axis of the SELF web may be disposed at an
angle to the longitudinal centerline and lateral centerline of the diaper 20,
respectively. Thus, the SELF web would axially elongate along a line at an angle to
the lateral centerline of the diaper. This angle is preferably between about 0° and
about 30° for the diapers of the present invention. Further, portions of the SELF

30  web may have different angles of extensibility. For example, in the side panels, a
portion of the side panel closest to the end edge of the diaper, a waist panel, may be
extensible in a direction parallel to the lateral centerline of the diaper, however, the
portion of the SELF web closest to the lateral centerline, the thigh panel, may have
an extensibility nonparallel to the direction of extensibility of the waist panel such
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bodi es were solubilized by using a 4 M guani di ne hydro- chl oride-10 niM

dithiothreitol (hereinafter referred to as "DTT" in the specification)
sol ution. ¥eoslssbilized bodi es were purified by a REpGYRGSEs: 3RS col um
(trade nane, 30 nmanufactured by Pharmacia Biotec Co.) equilibrated with 20
% acetonitrile and 20 mM sodi um hydr oxi d%. When t he bodies were el uted
by acetonitrile, purified FDX-20(1)- and EDX- 20(11)-fused proteins
were recovered at a concentration of about 30 to 40 %
acetonitrile-eluted fractions, respec- 35 tively.

- 17 - Ref erence exanple 2 Purification of TRX-fused HTLV-1 p20E

fused proteingiG 1}._ 5&&8%@1 afildhole td tlﬁzmgraf U&?&lhrﬁr OF18d Phulti- dlreanJerl kegpsane
manner as in Exa g%) 1% Z'{]g 5 region of HILV-1 or HTLV-1I
was int roduced’af‘%t%ﬁ“ ?'ﬁg‘d%@(p 35 g i QGIOFBEY-or  pWISA pr epar ed in

Ref er ence exanpl e Refegring no»proebgure SpWEreEi skoweh piVilpphifafu3 400 @kddovedombihe

expression. | KELF wéthsez SR i 55 AppRraldt 408 ifeidttes Bltndk 06) DAY | PR O

Phar maci a 8 ot'0% €3 e %%Pﬁwganmvm {8bE i cregpestively. Plees A1
(hereinafter roP erertedugho tapethed thde? Pleksure foToin the DRQCRIM 406.

Referring now to Figure 9, it can be seen that plates 401 and 402 each have a
longitudinal axis “I" and a transverse axis "t" which is substantially perpendicular to
the longitudinal axis. Plate 401 includes toothed regions 407 and grooved regions

10 408 both which extend substantially parallel to the longitudinal axis of the plate 401.
Within toothed regions 407 of plate 401 there are a plurality of teeth 403. Plate 402
includes teeth 404 which mesh with teeth 403 of plate 401. When the base film 406
is formed between plates 401, 402 the portions of the base film 406 which are
positioned within grooved regions 408 of plate 401 and teeth 404 on plate 402

15 remain undeformed. These regions correspond with the first regions 64 of the SELF
web 52 shown in Figure 5. The portions of the base film 406 positioned between
toothed regions 407 of plate 401 and teeth 404 of plate 402 are incrementally and
plastically formed creating rib-like elements 74 in the second regions 66 of the SELF
web 52.

20 The method of formation can be accomplished in a static mode, where one
discrete portion of a base film is deformed at a time. An example of such a method
is shown in Figure 10. A static press indicated generally as 415 includes an axially
moveable plate or member 420 and a stationary plate 422. Plates 401 and 402 are
attached to members 420 and 422, respectively. While plates 401 and 402 are

25  separated, base film 406 is introduced between the plates, 401, 402. The plates are
then brought together under a pressure indicated generally as "P". The upper plate
401 is then lifted axially away from plate 402 allowing the formed polymeric web to
be removed from between plates 401 and 402.

Figure 11 is an example of a dynamic press for intermittently contacting the

30  moving web and forming the base material 406 into a formed web similar to the
SELF web 52 of Figure 5. Polymeric film 406 is fed between plates 401 and 402 in
a direction generally indicated by arrow 430. Plate 401 is secured to a pair of
rotatably mounted arms 432, 434 which travel in a clockwise direction which move
plate 401 in a similar clockwise motion. Plate 402 is connected to a pair of rotary
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fication) and a TRX-fused HTLV-11 p20E-fused protein (hereinafter

referred to as "TRX-20(11)" in the specifica- tion) were purified. 15
Exanple 8 Reactivity test of fused proteins (1) Test by the western
bl otti ng net hod 20 By using FDX-20(1) and FDX-20(I1) purified in Exanple
7 and TRX-20(1) and TRX-20(11) purified in Reference exanple 2,
reactivities wth human HTLV specimens i 87t he western bl ot - ti ng net hod
wer e conpar ed. 25 In the same nanner as in Exanple 3, the western
blotting met hod was carried out by using the human speci nen HTLV-

/11 mx panel 204 serum produced by Boston Bionedica Co. diluted 50
Lo 20, P e 49 A 600 EPRB AL U 21
TRX-20(11) wer@uitsaelpekvisg dirFction: Shyse 25 ek FR@ moVes betweeapates 4Qletngd 40Phe
results are stigdiredtion Tredidaedby arrow 430, a portion of the base film between the plates is
formed and then released such that the plates 401 and 402 may come back grab and
5  deform another section of base film 406. This method has the benefit of allowing
virtually any pattern of any complexity to be formed in a continuous process, e.g.,
uni-directional, bi-directional, and multi-directional patterns.
The dynamic press of Figure 11 could be used on a completed absorbent
article to form strainable networks into the completed product. For example, the
10 entire or portions of the completed absorbent article could be placed between plates
401 and 402 to create a strainable network in all layers of the absorbent article.
Another method of forming the base material into a SELF web is vacuum
forming. An example of a vacuum forming method is disclosed in commonly
assigned U.S. Pat. No. 4,342,314, issued to Radel et al. on August 3, 1982
15 Alternatively, the SELF web of the present invention may be hydraulically formed in
accordance with the teachings of commonly assigned U.S. Pat. No. 4,609,518 issued
to Curro et al. on September 2, 1986. Each of the above said patents being
incorporated herein by reference.
In Figure 12 there is shown another apparatus generally indicated as 500 for
20 forming the base film into a formed SELF web. Apparatus 500 includes a pair of
rolls 502, 504. Roll 502 includes a plurality of toothed regions 506 and a plurality of
grooved regions 508 that extend substantially parallel to a longitudinal axis running
through the center of the cylindrical roll 502. Toothed regions 506 include a plurality
of teeth 507. Roll 504 includes a plurality of teeth 510 which mesh with teeth 507 on
25 roll 502. As a base film is passed between intermeshing rolls 502 and 504, the
grooved regions SO8 will leave portions of the film undeformed producing the first
regions of the SELF web 52 of Figure 5. The portions of the film passing between
toothed regions 506 and teeth 510 will be formed by teeth 507 and 510, respectively,
producing rib-like elements in the second regions of the SELF web 52.
30 Alternatively, roll 504 may consist of a soft rubber. As the base film is passed
between toothed roll 502 and rubber roll 504 the film is mechanically formed into the
pattern provided by the toothed roll 502. The film within the grooved regions 508
will remain undeformed, while the film within the toothed regions 506 will be formed
producing rib-like elements in the second regions.
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- 18 -
Intensity of

_ Table 2
reaction (+, -) by western bl otting

Speci nmen @B)gggp‘&i) TRX-20( 1) +FDX— 20(11) TRX-20(11) pctOSb4/13307
+ +

PRP- 204- 01

PRP- 204- 02 - - - - PRP- 204- 03
+ + + £ PRP- 204- 04 -

- + + PRP- 204- 05 + +

+ + PRP- 204- 06 - - -

+ PRP- 204- 07 + + + +

ERP' 204-08 " Referring now 16 Figure 13, there s Sh°|vr>v|5 Ignza(l)tzmi%ve apparaug_?:e)hg'gﬂjy 09
+ jndicated as 550 for,forming thehgse fihm . inte a SELF web in accordance with the

+ + teachings #1Rhe Pf4ent 2nvention. +Apparatus 550 intttides a pair of rolls§52, 554.

o PRP- 2Q&11d $52 and 554 éach have a plurality of toothed regions 556 and grooved regiofis
PRP- 204- 14 : 'e & puraiity g reg g s
PRP-204-15 5 558 extending about the circumference of rolls 552, 554 respectively. ARphedpse 16
- - film passes between rolls 552 and 554, the grooV&d regfofls 358 will leave pértions of

+ + + . PRP- 20f4- 18 . F +

+ + the film upfomned; whilg the portions of the film passing between toothed regions

10

15

20

25

30

PRP- 20458 Will be formed producing nib-like elements in second regions 66. -

Web material of the present invention may be comprised of polyolefins such as
polyethylenes, including linear low density polyethylene (LLDPE), low density
polyethylene (LDPE), ultra low density polyethylene (ULDPE), high density
polyethylene (HDPE), or polypropylene and blends thereof with the above and other
materials. Examples of other suitable polymeric materials which may also be used
include, but are not limited to, polyester, polyurethanes, compostable or
biodegradable polymers, heat shrink polymers, thermoplastic elastomers, metaliocene
catalyst-based polymers (e.g., INSITE® available from Dow Chemical Company and
EXXACT® available from Exxon), and breathable polymers. The web matenals may
also be comprised of a synthetic woven, synthetic knit, nonwoven, apertured film,
macroscopically expanded three-dimensional formed film, absorbent or fibrous
absorbent material, foam filled composition or laminates and/or combinations thereof.
The nonwovens may be made but not limited to any of the following methods:
spunlace, spunbond, meltblown, carded and/or air-through or calender bonded, with
a spunlace material with loosely bonded fibers being the preferred embodiment.

While the SELF web has been described as a single base layer of substantially
planar polymeric film, the present invention may be practiced equally well with other
base materials or with laminates of materials. Examples of base materials from which
the SELF web of the present invention can be made include two-dimensional
apertured films and macroscopically expanded, three-dimensional, apertured formed
films. Examples of macroscopically expanded, three-dimensional, apertured formed
films are described in U.S. Patent 3,929,135 issued to Thompson on December 30,
1975; U.S. Patent 4,324,246 issued to Mullane, et al. on April 13, 1982; U.S. Patent
4,342,314 issued to Radel, et al. on August 3, 1982; U.S. Patent 4,463,045 issued to
Ahr, et al. on July 31, 1984; and U.S. Patent 5,006,394 issued to Baird on Apnil 9,
1991. Each of these patents are incorporated herein by reference. Examples of other
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PRP- 204- 21 + + + +

PRP- 204- 22 + + + +

PRP- 204- 23 - + + + b

PRP- 204- 24 + + + +

PRP- 204- 25 + + 4 + +:
positive, ++. strongly positive, -: negative 5

- 19 - (2) Conparison by the ELISA net hod On ELI SA pl ates
(produced by Becton Deckinson Co.) were sensitized each 50 [err]]|

FDX-20(1) and FDX-20(I1) purified 5 in Exanple 7 and TRX-20(1) and
TRX-20(11) pur fiitable base materiie fisoh@ieCednipositedbteuciired oxalaﬁme@,rafr;ﬂﬂyrm fm‘ns

[err]g/nl, res The ELI SA.net hod ri out
usi ng t hese EL{?@%ovens aH Eglk%ter films and nofiwovens, THe laminates Of po@mer ?Fms and

nonwovens may also comprise absorbent or fibrous absorbent materials, foams, or
other compositions. Additional reinforcing elements can also be added for strength
5  and recovery benefits.

Base matenals comprising laminates of apertured films and nonwoven materials
may also be used whereby in the process of forming such matenials, the connections
between a plurality of the nonwoven fibers are broken up to protrude slightly through
the apertures of the apertured film.

10 It may be desirable in certain embodiments to have the SELF web exhibit a
certain degree of bulkiness. Laminates of polymer films with high-loft nonwoven
materials, and laminates with multi-layers of nonwovens are ways of providing
increased bulk. Other methods for creating bulk include the formation of a single
layer of polymer film in the manner of this invention followed by prestretching of the

15 film and subsequent application of the nonwoven to one or both sides while the
polymer film is in its prestretched condition. Upon relaxation of the stretch, the
nonwoven material forms puckers which give the material added bulk. Another
method for making bulky laminates is by forming individual polymeric film layers in
the manner of this invention, followed by lamination of multiple layers of these

20 matenials. Three dimensionally apertured films that have been formed using the
method described herein also provide good bulk in a laminate structure.

Other materials which may be subject to the deformation processes disclosed
herein for producing webs which exhibit an elastic-like behavior in the direction of
applied force include polymeric foams and thermally bonded air-laid fibrous

25  structures.

Figure 14 shows the force elongation behavior for both a base web depicted by
curve 830 and a formed SELF web depicted by the curve 840 where both webs are
comprised of a laminate of a layer of the Clopay 1401 polyethylene blend film
adhered via hot melt glue available from Findley Adhesives, of Wauwautosa,

30  Wisconsin, Sample 2301, to a layer of nonwoven material made substantially of
polypropylene fibers as is available from Veratec of Walpole, Massachusetts, under
the designation P-11. Refermnng now to curve 840, there is an initial substantially
linear, lower force-elongation stage I designated 840a, a transition zone designated
840b, and substantially linear stage II designated 840c. For this laminate web, note
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10 plates and using the human speci nens produced by Boston Bi onedi ca

Co. diluted 500 times as primary antibodi es and POD- | abel | ed anti - human
| gG as a seendkaayssant i body in the same manner as in Exagpheediizor
FDX-20(1) and FDX-20(I11), and TRX-20(1) and TRX-20(11) were reacted
with the same speci- 15 nmens. The resul{s are shown in Fig. 4 and Fig. 5.
(3) Test of dependency on concentration by the ELISA nmet hod 20 In
order to exanmine reactivities to the anti-p20E(gp21) nonocl onal

anti body and a negative serum 10 [err]g/m to 1/2 dilution series of
FDX-20(1) and FDX-20(11) purified in Exanmpl e 7 and TRX-20(1) and

TRX-20(11) pur iHeidistinctiveRetver force twoestage tekavigH of tRe fuemed SERPavebprovided in

;gﬁ Eletclt iz\e’g' Y ﬁn‘l&j ﬁhé %ﬁ@a b? i %ﬁm{:ﬁ&%“{i@ﬂof&’ulﬁ%{}e‘?%&5&?@}1&%& were
carried out byrqssan?gd sﬁ@g@ﬂEEFfsmanon thersecond fegion angthemia stageill ($200(Ryp2! )
monocl onal ant mbtbduylaﬁﬁveldilefduﬁxeﬁbﬁ&(bo&h ﬂﬁ&irﬁ&eﬂo@ﬁhd@%&oﬁ@iéghﬂﬂ% depitted

POD- | abel | e condar th res ct to a
negative segrjum flﬂ% Iffpvs%%%{% g %éu?e a?ﬂ% of thé rl’& nffer as
in Exanpl e 4. Utpisted wasurvo &J0f f Ehem;e'es |850 and r&4cini Kigurg 15 shdve torlasticonal

ant i body, and meerg@%&m&doﬁa%ﬁﬁé& @emaeenalt;%ﬂr@@ %%t?rfed"\wb\fniteﬁﬂqRJdT LV-11

had | ower reactivities %20 n%gur tive serum eresults are s
1 1

to generate curve 4 examuned at 60% elongation. Curve 8

represents the response to an applied and released elongation during the first cycie

10  and curve 855 represents the response to applied and released elongation during the
second cycle. The force relaxation during the first cycle 851 and the percent set of
the web after the first cycle 852 are shown in Figure 15. Note that this laminate web
exhibits a very significant elastic recovery over the observed range of elongation over
multiple cycles.

15 In a preferred embodiment of the present invention, as is shown in Figure 2,
the SELF web corﬁprises a laminate of three layers comprising an inner layer 53, an
outer layer 55, and a support layer 54. The inner layer 53 is preferably a nonwoven
matenal such as the P-8 material previously described. The outer layer 55 is
preferably the base polymeric film as described herein with reference to Figure S.

20  The support layer 54 is preferably a formed film such as the DRI-WEAVE material as
marketed by The Procter & Gamble Company of Cincinnati, Ohio. Alternatively, the
support layer may be eliminated to provide a lower cost two layer laminate of a
nonwoven and the base polymeric film. Further, a nonwoven layer may be added
over the outer layer to provide a softer feel for the outside of the waist belt. The

25  laminates may be combined by any of a number of bonding methods known to those
skilled in the art. Such bonding methods include but are not limited to thermal
bonding; adhesive bonding (using any of a number of adhesives including but not
limited to spray adhesives, hot melt adhesives, latex based adhesives and the like);
sonic bonding; and extrusion laminating whereby a polymeric film is cast directly

30 onto a nonwoven substrate, and while still in a partially molten state, bonds to one
side of the nonwoven or where a meltblown nonwoven is directly attached to a
polymeric web.

The waist belt 32 is joined to the chassis assembly 22 by a belt attachment
element 50. The belt attachment element 50 may comprise any of the known
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-20 in Fig. 6 and Fig. 7. Ref erence exanple 3 Preparation of

protein in which GST and Treponenma pallidum | 5Kda antigen are fused 5
From syphilis bacteria (Nichols strain from Treponema pal | i dum
purified from bact eri a- subcul tured rabbit testicles, genomc
DNA was extracted. By using the extracted DNA as a tenplate, a prinmer
was produced based on 10 the known DNA s¥quences by using a DNA

synt hesi zer (Model 392, trade name, produced by PERKIN ELMER Co.). By
usi ng the primer, about 370 bp of a DNA fragment coding a surface

antigen of 15 Kda (hereinafter referred to as "Tpl 5" in the

spect {1 cat i on) xifbhé RABRITES BRY Gilehalbs (AL RkIE adh ! hedl d bbrds, ilefiire TP

in the specification) was anp
PJ1000, trade P8fE, UlRRNL "‘B‘y dynamippmpeghgpiea] Nemdggon) co F%‘ICIDNAPff thesgrent
was i nt egr at edPrefetably, the aelt EagdRmesi tiemed: ia aESERAKR! PRférsl) taHRﬂ‘:eH ftéh PWEBA

in W“' ch % SRS Es ﬁl%lnt?qg dQs%ﬁQ%ﬁeiﬁﬁé%e'@%ﬁ HRN Y2 & Bré erablgbt ain

a vector expressi ng
5 directly jOlI‘lCd to the chassxs assembly 22 with the inner layer 53 being directly joined

to the backsheet 26. Alternatively, the waist belt 32 may be joined between the
topsheet 24 and the backsheet 26, between other elements of the diaper 20, or
directly to other elements of the diaper including, for example, directly joining the
outer layer 55 to the topsheet 24.

10 The diaper 20 is also preferably provided with a closure system for fitting the
diaper on the wearer. While the closure system may take on a number of
configurations such as adhesive tape tabs, mechanical closure tape tabs, fixed position
fasteners, or any other closure means as are known in the art; as shown in Figure 1,
the closure system preferably comprises an adhesive tape tab fastening system

15 including a pair of tape tabs 34 and a landing zone (not shown) positioned in the first
waist region 40 of the chassis assembly 22. Examples of suitable adhesive tape tab
fastening systems are disclosed in U.S. Patent 3,848,594 issued to Buell on
November 19, 1974; and U.S. Patent 4,662,875 issued to Hirotsu and Robertson on
May 5, 1987, each of which are incorporated herein by reference. Examples of other

20 closure systems, including mechanical closure systems, useful in the present
invention, are disclosed in U.S. Patent 4,869,724 issued to Scripps on September 26,
1989; U.S. Patent 4,848,815 issued to Scripps on July 11, 1989; and the two-point
fastening system described in U.S. Patent 5,242 436 issued to Weil, Buell, Clear, and
Falcone on September 7, 1993; each of which are incorporated herein by reference.

25 The diaper 20 is preferably applied to a wearer by positioning one of the waist
regions, preferably the second waist region 42, under the wearer's back and drawing
the remainder of the diaper between the wearer's legs so that the other waist region,
preferably the first waist region 40, is positioned across the front of the wearer. The
tab portions of the tape tabs 34 are then released from the release portion. The

30  diaperer then wraps the extensible waist belt 32 around the wearer, while still
grasping the tab portion. The extensible waist belt 32 will typically be extended and
tensioned during this operation so as to conform to the size and shape of the wearer.
The tape tab 34 is secured to the landing zone on the chassis assembly 22 to effect a
side closure. The process is then repeated with the other tape tab. Thus, the diaper

5 Sheet Has Been Replaced

T



-and Tpl5 were fused (hereinafter referred to as "GST-15" in t he

specification). DNA sequence of the GST-15 inserted into the vector is
shown i n SE&hk. 14 and am no acids sequence coded byS@

sequence |§Qs)h§))lv\ﬁgl n SEQID NO 25 15. 1In the sane rranne:)‘yas ﬂ“%ﬁlg I

1, the vector was I ntroduced into Escgsri chia coli, and expression of
GST- 15 was i nduced. A sanple for el ectfophoresis was prepared under
the sane conditions as in Exanple 1. After subject- ing to 12.5 %

SDS- PACGE according to the Laenm i nethod, one 30 sheet of gel was
subjected to CBB staining, and the other sheet was transferred to a

ni trocel | ul ose j@eBRGSIEIHR Ywdaht® and the WhiStOSISTON M frgﬁﬁﬁfﬁgls%L% whY pH¥/ B }129 an

anti-Tpl 5 nonoc al anti a r| mar y and a abel ed
anti - nouse L@%%‘QCB"@WH%" ‘gﬁi fﬁ%‘{} heRlGe were reacted in the same
35 nethod as in Exslmphaivalyathe waot beli may begroeided wattl adidsuteysystem thati allgws

4- chl or o- 1- naphf.hglye %ﬂel@f&jfg%%}aﬁﬁ?g)&hg&her Eﬁlggxa\'\@%r then bnnigrs the Fﬁ’?f

- 21 - given at ‘a was t
of the CBB- St aid¥mblyebetween the legs of thenwearenandyivias memhwaraasqntbﬂv @fthplouteel nin

whi ch TRX layer of the waist belt. Such a configuration and securing method is more fully
described in the above-referenced U.S. Application Serial No. 08/044,562 to New,
et al.

For comparison purposes, a number of different commercially available large

10 disposable diaper products designated Samples A-F and a large diaper product of the

present invention designated Sample X were measured. The data from these
measurements is set forth in the following tables:

TABLEI
15
Diaper Area of Chassis | Area of Absorbent | Ratio of Absorbent
(cm?) Core (cmz) Core Area
to Chassis Area
Sample X 909 342 0.376:1.0
Sample A 1289 570 0.442:1.0
Sample B 1316 576  0.438:1.0
Sample C 1313 707 0.538:1.0
Sample D 1260 565 0.448:1.0
Sample E 1266 559 0.442:1.0
Sample F 1234 635 0.514:1.0

Referring to Table I, the commercially available products tested were all
designated for use on large infants on their respective packages. Sample X product is
intended to be used on large infants. The chassis area of the diapers was determined

20 by first freezing and then removing the elastic elements from each of the diapers. The
absorbent core was then removed from each of the diapers. Each diaper was then
placed in its flat out condition on a piece of paper having a known area and basis
weight. The perimeter of the diaper chassis was then traced onto the paper. The
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5 and Tpl 5 are fused A DNA fragnent of Tpl5 anplified in Reference
exanpl e 3 was integrated into an EcoRl site of the TRX-expressing type
vector pW8A in which DNA sequence of TRX had been inserted 10 into pWA
to obtain a vector pWITpl 5 expressing a protein in which TRX and Tpl 5
were fused (hereinafter referred to as "TRX-15" in the specification).
DNA sequence of the TRX-15 inserted i’Ato the vector is shown in SEQ I D
NO 16 and am no aci ds sequence coded by said DNA sequence is 15 shown
in SEQID NGO 17. In the sanme manner as in Exanple 1, the vector was

I ntroduced into Escherichia coli, and expressi on of TRX—15 was i nduced.

A sanpl e for ﬁ‘#p?&t Was then cu?'l@c{)r&sﬂhé tied ma@paffh%dcug% Ehoi iﬁg& GNHleh! ons

as in ecti.ng rding 20 to
the Laemn . s}zf | O 28gRcRfth ‘bF a§es %sheg&syc@e&eédmﬁeé on the &pEvR AR #Ag, and
t he ot her She&iasma&xgh[ afthegidce @f paper prior tbdingoas) lAIkiasier pRo&iuen&abihethe

nmet hod shown 'J}efl&ba&gju?atg’%w af$gg¥q€L5§L¥Qg\q@ ant I - Tpl 5 nmonocl onal anti body as

a primry anti - mouse | %gas a secondary

anti- 25 Hody, t hfé%‘éa'\/\kﬂr teen drget He darp nhEsblsahsherBamplel Xadiaper abtherprese
and col ori ng Vigventiok hasttle @Mﬁlle@b’raﬂﬁ lof @bsdrifehl &r0 uren 18RS larea of tiGmipydr ogen

per o1 e, 2. D90l R AT A e e R BB, &
whi ch FDX and hBpé 5 raticeof absortbestenbre area to chassis area of less than about 0.40:1.0, more
preferably less than about 0.39:1.0; and most preferably less than about 0.38:1.0.
10 One disposable diaper embodiment has a ratio of absorbent core area to chassis area
of about 0.38:1.0.

Referring again to Table I, it will be noted that the Sample X diaper of the
present invention has an absorbent core area and chassis area substantially less than
the other commercially available diapers tested. Because of the unique design of the

15 diaper of the present invention, the absorbent core of the diaper of the present
invention is able to cover a substantial amount of the wearer's crotch area while using
significantly less chassis material and absorbent core material.

Referring now to Figure 16, a side view illustration of a wearer's torso of a
wearer is shown, generally indicated as 120. The torso 120 is shown with the body in

20  an upright or standing position. The wearer or torso has an upright axis 122. The
upright axis 122 of the wearer extends through the torso in a direction substantially
perpendicular to a surface upon which the wearer is standing, e.g., the floor or
ground. The pubic bone is indicated as 124. Plane 126, which defines the uppermost
end of the crotch, extends from the pubic bone 124 through the torso in a direction

25  perpendicular to the upright axis 122.

For comparison purposes the area of the crotch covered by the absorbent core
of a Sample X diaper of the present invention and the Sample D diaper were
measured. The Sample D diaper was chosen for comparison from the commercially
available diapers in Table I, as it represents a typical commercially available diaper as

30 can be seen from the data in Table I. The data from the measurements is set forth in
the following table:
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A DNA fragnent of Tpl5 anplified in Reference exanple 3 was I nt egr at ed
into an EcoRl, BanH sites of the FDX-expressing 35 type vector pWG6A

prepared i 1 to obtain a vector PWFTPl 5 expr esshfgsod pioPt €i N
P Chni oh FOYRE bl 5 were 35!
fused (hereinafter referred to as "FDX-157 in the specifi- cation).
DNA sequence of the FDX-15 inser ed into the vector is shown in SEQ ID
NO 18 and ami no aci ds sequence coded by said DNA sequence is shown in
SEQID NGO 19. In 5 the sane manner as in Exanple 1, the vector was
I nt roduced I nto Escherichia coli, and expression of FDX-15 was
I nduced. A sanple for el ectrophoresis wapsgprepared under t he sane
conditions as in [EXxanmpre T —AFTET SuUbecti g to T2 5 95 SDS- PACE. |
accordi ng to the |[¥eightpf Babp{ibsdd] oFrotch AreaCoveged byf (el Cratch Acealfjoreredchy t ¢ CBB
stai ning, and theg other sheet Abmntca@sffsafnme@t {0 asmrunoéﬁiehnhpse
menbr ane by the ret hod sho I n 23 sing an antl-
nonocl onal anti - ' .Y~ ¢ i el
anti-nouse |1gG ag ry ant| b@ﬁy; these 'vere reaq;-;asl in thejsane
met hod 15 as injexanple 3 and foloring was carrieg out by uskng 4-
chl or o- | - napht hol 2284 hyer-agen—perox-der—a—bard—was—gven

25.5 147.26 168.96

27.5 153.77 176.22

29.5 164.75 179.70

31.5 162.82 183.17

33.5 167.77 191.38

35.5 181.85 210.20

Referring to Table II, the crotch area covered was determined using an
empirical computer model. The inputs into the model are the geometry and material
s  properties of the diaper, and a population of babies which includes their weight and
shape. The model then places the diaper onto the population of babies and measures
various parameters such as the crotch area covered by the absorbent core. While a
computer model was used to generate the data in Table II, the data may also be
generated by manually measuring the crotch area covered by the absorbent core. As
10 can be seen from the data in table Table II, the amount of crotch area covered by the
Sample X diaper is less than the crotch area covered by the Sample D diaper.
The Sample X diaper of the present invention covers less crotch area than the
commercially available diaper, but as can be seen from the data in Table I, the Sample
X diaper has an absorbent core area which is substantially less than the absorbent
15 core areas of the diapers tested. The efficiencies of the of Sample X diaper and the
commercially available diapers, represented by the Sample D diaper, is set forth in the
following table:
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at about 30 Kda which was the sane position as that of the CBB- st ai ned

gel . 20 Exanple 10 Heat resistance test of FDX-15, GST-15 and TRX-
15 The vectors expressing FDX-15, GST-15 and TRX- 15 prepared in
Exanpl e 9, Reference exanple 3 and Reference exanple 4 25 were introduced
into host Escherichia coli and then cul tured under conditions of using
1 liter of the LB nedium at 37 [err]@ respectively. By preculture, a
concentration of Escherichia coli in culture broths was made to have
such turbidity that absorbance at a wavel ength of 600 nmwas 30 about
1.0, 1 nM I PTG was added thereto to induce expres- sion. After the
cells were recovered by centrlfugatloq-ABl:E 1200 m of the Tris buffer was
added to t he celps——fd-t-et SOttt Ot et e e e —t—te—e oo o fused
proteins were Weight ofBnbe dbs) n| R of €ritahi AregCrivered | Ra(iedf ICadtctinAres Covered
respectively. 34 800 [err]l of y{ REs& gr&peelbgg 1§ t,@ém cEsReGEd ¥el Y,
and shaken ffor 13 m nutes ;wa er b C%P (VZ 0 mC,o‘?%g (f',o
- 23 - Absorbent Core of Samplex Absorbent Core of the
Diaper Sample D Diaper

21.5 0.40:1.0 0.28:1.0

235 041:1.0 0.28:1.0

25.5 0.43:1.0 0.30:1.0

215 0.45:1.0 0.31:1.0

29.5 0.48:1.0 0.31:1.0

31.5 0.48:1. 0.32:1.0

33.5 0.49:1.0 0.34:10

35.5 0.53:1.0 0.37:1.0

Referring now to Table III, it will be noted that the ratios of the wearer's

s  crotch area covered by the absorbent core to the area of the absorbent core of the

Sample X diaper are greater than the ratios of the commercially available diaper.

Diapers of the present invention preferably have a ratio of the wearer's crotch area
covered by the absorbent core of at least 0.40:1.0.

10 TABLE IV
Diaper Maximum Width of Maximum Width Ratio of Widths in
Chassis in First Waist of Chassis in Waist Regions
Region (cm) Secoud Waist
Re;ion (cm)

Sample X 180 324 1.8:1
Sample A 334 334 1:1
Sample B 341 341 1
Sample C 340 340 1:1
Sample D 33S 3315 1:1
Sample E 335 335 1:1
Sample F 333 333 1:1

This Sheet Has Been Replaced

AR




70 Cand 80 C. The respective sanples were centrifuged and t hen
separated into supernatants and precipitates, and anal ysis was carried
out by SDSwRASsh4g3d t he western bl ot- ting method. As g Jgg%hg@ agent
of the western blotting 5 nethod, 1 %skimmlk dissolved in S was used,
and as a primary anti body, an anti-TP rabbit antibody was used. As

a secondary anti body, a POD-I| abel |l ed anti3% abbit anti body was used, and
as a coloring agent, 4-chloro-I-naphthol and hydr ogen peroxi de were
used. The result of coloring of 10 western blotting was confirnmed by a
densitonmeter. The results are shown in Fig. 8 and Fig. 9. Precipitates
of TRX-15 and GST-15 were partially generated at 40 [err] C by

t hermal denaturatign, about 80_9% of TRX-15 and GST-15 were_ = precipitated
at 60 [err]C, and BESTINSITRY b Sable k¥nit will Be neted ghas sherPammple X diaperhas che

Al nDst no pr eciapdestatacio wyf wibhr sfadhassis incRrsaivhisatekion t6fwiliRXofléhavmsinaRp&Id@at ed

at 40 Cto 80 - r bopt, 100 9% of . FDX- 1
existed in the{‘l%rs‘r ‘]eg Sﬁg’gg@ﬁ %rrﬁp?e\éq%%{ Eéglﬁ%?"e’g%d‘fmﬁﬁ? Pﬁh&a%p%gb%f dignsge § by
heat treat nbntthe presentjgyention prafesphly bave) srragi afpyidthafighassis in ficst waisti régino  host
tErs]chﬁrB i chija cold wiggpbﬂgn@%iswkécaﬁfg/aidﬂ:%iron%gmieési @.@fl,ﬂ{o_re preféff'ﬁi}__f'@fhajt léagt}]?r of
e nedl um . . recu re, concentration o scneri cni a
B 5ty Srmonarte®ab ptatlefsy 1 7

coli in cultur e such turbidity that absorbance
at a wavel ength of 600 nmwas about 1.0, 1 nMIPTG was added thereto to
TABLE V
10
Diaper Length of Chassis (cm) Area of Chassis Ratio of Length of
(cm2) Chassis to Area of
Chassis (cmlcmz)
Sample X 46.0 909 0.506:1.0
Sample A 475 1289 0.369:1.0
Sample B 49.0 1316 0.372:1.0
Sample C 49.3 1313 0.376:1.0
Sample D 50.0 1260 0.397:1.0
Sample E 49.8 1266 0.393:1.0
Sample F 49 5 1234 0.401:1.0

Referring now to Table V, it will be noted that the Sample X diaper has the
largest ratio of length of chassis to area of chassis of the samples tested. Other
embodiment of disposable diapers of the present invention preferably have a ratio of

15 length of chassis to area of chassis of at least 0.45:1.0 (cm/cm2), more preferably of
at least 0.48:1.0 (cm/cm2), and most preferably of at lesat 0.50:1.0 (cm/cm2). One
disposable diaper embodiment of the present invention has a ratio of length of chassis
to area of chassis of about 0.51:1.0 (cm/cm?2).

Figure 3 shows an alternative embodiment of the present invention wherein the

20 waist belt 332 is formed from separate materials joined together. In this embodiment,
the side panels 357 are each a separate material, preferably the SELF web 52 as
described herein, joined adjacent to the leg edge 61 of the chassis assembly 22. The
central waist panel 356 is formed by a portion of the chassis assembly 22, in this
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I nduce expression. The cells were recovered by centrifuga- tion. 200 m
of the Tris buffer was added to the cells, 30 and the cells were sonicated

to recover FDX-15 in the centrifugation supernatant. Then, by using a
hot pl ate and a water bath, heat treatnent at 70 [err]C for 10 m nutes
was carried out to recover FDX-15 in the centrifugation super-

natant. The supernatant subjected to heat 3freatnent was 35 purified by a
QFF ani on exchange colum (trade nane, manu- factured by Pharmaci a
Biotec Co.) equilibrated with the -
24 - Tris buffer. Wien the supernatant was el uted by.a col um

ilibrated b ; el ' ' =DX- S recqvered at
S concont rati o epUEATLiR By eo 0 Kotiielily Ol AeenlioR of T Pipsest gcipd e
fraction. Then,badksheat126Theyaed thegwaist edget $R of sheQrtsorbetovere 648, f Thet iimnhis and

the m xture wasenpodinehekh®¥entral weisi prareled S8ESHIREFenSbIE baLhe %e&%@%@%\?@%ﬁ; um

ydr oxi de. Sol uETSR YT HE R PCS T eh Sed by cetoni trile, FOX-15
was recoveréd at a Figumeenshans arfunher1@termtive tembOdittehn of Bhepresent invention
%gt gglnf:reln![ ?;isg#ﬂeﬁﬁh fHea®didt ¥Rt 437N Prmed FrHMAVELHRNRNRSELFOGHY LS pgr':l%ﬁtoif on
tlgje a};ssis assembly 22. In this embodiment, the SELF web 52 extends across the
entire diaper in the second waist region 42. The chassis assembly 22 is joined to the
SELF web 52 in the central waist panel 456. While the central waist panel 456 may
10  be nonextensible since the components of the chassis assembly 22 are nonextensible,
in the preferred embodiment as shown in Figure 4, the central waist panel 456 is
subjected to mechanical straining to allow the central waist panel 456 to have some
degree of extensibility or to the SELF processes as described herein such that the
waist belt 432 is entirely a SELF web. This extensibility is shown by the dashed lines
15 inFigure 4. The lateral edge 60 of the chassis assembly 22 in the first waist region 40
is also provided with an elasticized waistband 462 by operatively associating an
elastic member 464 with the chassis assembly 22, preferably with either the topsheet
24, the backsheet 26, or both, more preferably between the topsheet 24 and the
backsheet 26. Examples of such elasticized waistbands are disclosed in U.S. Patent
20 5,151,092 issued to Buell, Clear and Falcone on September 29, 1992; or in U.S.
Patent 4,515,595 issued to Kievit and Osterhage on May 7, 1985; each of which are
incorporated herein by reference. Alternatively, the lateral edge of the chassis
assembly in the first waist region may also comprise a SELF web as described herein.
In an alternative embodiment of the present invention, the diaper may also be
25  provided with ear flaps that extend laterally outwardly from each leg edge of the
chassis assembly in the first waist region. The ear flaps provide a structure to which
the waist belt can be attached to encircle the legs and waist of the wearer. The ear
flaps may take on a number of different sizes, shapes, configurations, and materials.
The ear flaps may comprise a portion of the material making up one or more of the
30  diaper elements, including the topsheet, and the backsheet. Alternatively, the ear
flaps may comprise a separate element or a plurality of elements affixed to the diaper.
Suitable matenals for use as the ear flaps include woven webs; nonwoven webs;
films, including polymeric films; foams; laminate matenials including film laminates,

nonwoven laminates, or zero strain laminates; elastomers; composites, SELF webs;
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Centriprep (trade nane, manufactured by Am con Inc.), and t he

concentrate was subjected to gel filtration by a Superdex 200 col um
(trade nanmeyd@nyfactured by Pharmacia 15 Biotec Co.). W trate
was el uted by gisf%f er containing 6 Murea, 0.5 M sodi u?ﬁeg}l’?gﬂsg&g and
20 MM Tri s- hydrochl ori de having pH 8.Q, purified FDX-15 was recovered
at a nol ecul ar wei ght of about 50, 000. By -lleat treatnent at 60 [err]C,
about 80 % of the Escherichia coli protein was 20 precipitated by thernal
denaturation, but even at 70 [err]C, al nost 100 % of FDX- 15 was
recovered in the supernatant, and the purification degree was raised by

about 5 times ora rﬂoynbméubl?%? tﬂeg@ﬁltafé?iﬁffs The2e5r ﬂE;S%r&lE'yeBe Jﬁ%ﬁ'&h@%@dsﬂed by

i nt roduci ng p pr epar ed Ref er.e into )
Escherichi a coI ‘fsse“&%¥ F’i}laﬂb means’ Bare KRR it ﬁa‘ggﬁ"@gs tlbeneaélp}gp%lmaéﬁrji@ in

the same mannercontinudusiyr ei ntemdutealyr yondgd atat theuchabsisc assemblybysiag deara ror
col urm oper giheABd WahRAt hERT 6%8[?120 @k@ésﬁs%ﬁalhggmgumcaegn{.%; (%ly??]rglq

purified by heat treatnent Wer e stern
method in the sEA®apaHerd l&%orwyeﬂmﬁr ofighagys knownjgthealan anti - Tp rabbi t
anti body. It was shown that even t hough purification by heat treatnent

was carried out.r F%t;ods 15 retained reactivity. The results are shown in

Fig. 10. 35 12 Preparation of AK-expressing vector pWBAK
Surface-Pathlength

Pathlength measurements of formed matenal regions are to be determined by

10  selecting and preparing representative samples of each distinct region and analyzing
these samples by means of microscopic image analysis methods.

Samples are to be selected so as to be representative of each region's surface
geometry. Generally, the transition regions should be avoided since they would
normally contain features of both the first and second regions. The sample to be

15  measured is cut and separated from the region of interest. The "measured edge” is to
be cut parallel to a specified axis of elongation. Usually this axis is parallel to the
formed primary-axis of either the first region or the second region. An unstrained
sample. length of one-half inch is to be "gage marked" perpendicular to the "measure
edge": while attached to the web matenal, and then accurately cut and removed from

20  the material region.

Measurement samples are then mounted onto the long-edge of a microscopic
glass slide. The "measured edge" is to extend slightly (approximately 1 mm) outward
from the slide edge. A thin layer of pressure-sensitive adhesive is applied to the glass
face-edge to provide a suitable sample support means. For highly formed sample

25  regions it has been found desirable to gently extend the sample in its axial direction
(without imposing significant force) simultaneously to contact and attachment of the
sample to the slide-edge. This allows improved edge identification during image
analysis and avoids possible "crumpled" edge portions that require additional
interpretation analysis.

30 Images of each sample are to be obtained as "measured edge" views taken with
the support slide "edge on" using suitable microscopic measuring means of sufficient
quality and magnification. Data herein presented was obtained using the following
equipment; Keyence VH-6100 (20x Lens) video unit, with video-image prints made
with a Sony Video printer Mavigraph unit. Video prints were image-scanned with a
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By using 16 prinmers of 53 ner prepared based a known DNA sequence of
AK derived froma Sul fol obus bacterium by using a DNA synt hesi zer
(rmanufactured by Perkin Elmer Co.), genes of Sul f ol obus. aci docal dari us
AK were synthesized by the 5 assenble PCR nethod. In the assenble PCR

nmet hod, a Taq pol ymerase (produced by, Toyobo Co.) was used, and the

t ot al base nunber of 630 bp was aan9P|ed under conditions of 30
cycles of 94 C- 1 mnute, 55 C- 1 mnute and 72 C - 1 mnute. A
restriction enzyne site was added to 5' -end, a restriction 10 enzyne EcoRl
site was added to 3'-end, and a thronbin-cut site was added to C

termnal. Thi SHEWBﬁmkarW@@cahJ& GO 3¢ferl Nirflage analykie Widedn andadicBt 1Kt es of

4.6 Kb of a pWhA ve cta trade nane, produced
by Pronega Co.§°™PY eréfH[ﬂ“E@f(sﬁﬂrwfr%}ggl%ﬁ‘%agﬁ?’%r&'%iégby Phar naci a Bi ot ec
Co.) 15 to prepar eUsinghis aguipmensca calibegtionamagenigitially, takerdef aghiddcale lengthew of

PVBAK i's shown,d ol gﬂlth]-lOOSpVﬁ%n@ﬂ%ﬁ'kysto ANESedOfor calibtibt!Sefin r&t fHen
conprising 223 anmino acids i ncI udi ng 194 am no acl ds deri ve from AK,

10 ami no aci dsCARAULE; g1ags GRslysts P’°Sﬁ’ﬂ‘ ordll famples; (& de dneasurgd pra dhednyifieP-aci ds
derived from nm{aged 2 vﬁdimmge phifted. oNeﬂV\ﬂAwdad-pﬁmaﬂNdmhg@admﬁdaRn 06 dpxes

Lo 5 EBATBRERL 8 Y00 SRR I B, O,
United States Bilql}!ﬂm%lhtatl% )e) ipapRlyzed utiliingsMae Tmege héS ARmphfséPf%dam nt o
H\‘Ii PVWBA is shawgarhplestrenrasurdd With fréetand lirdlinBRursiedios PalRaE SapgReaRRy sai d
10 measured on both side-edges and the lengths recorded. Simple film-like (thin &
constant thickness) samples require only one end-edge to be measured. Laminate and
thick foam samples are measured on both side-edges. Length measurement tracings
are to be made along the full gage length of a cut sample. In cases of highly
deformed samples, multiple (partially overlapping) images may be required to cover
15  the entire cut sample. In these cases, select characteristic features common to both
overlapping-images are utilized as "markers" to permit image length readings to
adjoin but not overlap.
The final determination of pathlength for each region is obtained by averaging
the lengths of five (5) separate 1/2" gage-samples of each region. Each gage-sample
20  “pathlength" is to be the average of both side-edge surface pathlengths.

Poisson's Lateral Contraction Effect

The Poisson's lateral contraction effect is measured on an Instron Model 1122,

as available from Instron Corporation of Canton, Massachusetts, which is interfaced
25 to a Gateway 2000 486/33Hz computer available from Gateway 2000 of N. Sioux

City, South Dakota, using Test Works™ software which is available from Sintech,

Inc. of Research Triangle Park, North Carolina. All essential parameters needed for

testing are input in the TestWorks™ software for each test. Data collection is

accomplished through a combination of manual sample width measurements, and
30 elongation measurements made within TestWorks™.

The samples used for this test are 1" wide x 4" long with the long axis of the
sample cut parallel to the direction of the first region of the sample. The sample
should be cut with a sharp knife or suitably sharp cutting device designed to cut a
precise 1" wide sample. It is important that a "representative sample" should be cut
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sequence is shown in SEQ ID NO 4. pWAK was introduced I nt o host
Escherichia coli and then cultured for 2 hours in the LB nmedi um

Ther eaf t er ,wad o§fM4F¥TG was added thereto, and t he m xt urpeTWwas®4/€33bi ur ed
for 2 hours to induce expres- 30 sion. The TE buffer were added to the
precipitates of Escherichia coli, theyprecipitates were sonicated, and
15 % SDS- PAGE according to the Laemm i nethod was carried out. By
CBB staining, a band was confirned at about 40 Kda. 35 Exanple 13
Purification of AK - 26 - pPWSAK

prepared in Exanple 12 was introduce into host Escherichia coli and
t hen cul tured sodieat ao aredirepresentadfe of the sgnmegry biethe Bvereld patrarmof Bié deformed”. By

precul ture, (}9@ ﬁtrg ?Jemcfd t’I*hQ{]E i bEsor r(Hl?J‘ﬂoavaEQljldns uF'Fx?&é'rrtl’hér eb(gqu was

made to have 5 ance
was about 1.0, dfome PATEIONRE ﬂ}fda'éﬂ"‘t $F@P'§frt?5t°5therﬁi§k?é‘d Seco“éi?ﬂ‘%%l'b‘ﬁmch\fter

the m xture wast \Qﬁl|bhmee§§sd°r¢fo cht thHr%rger or s@glRF aa:ﬁ;u&ahme swgg&sxe@héreﬁd iput to
recover EscEerl hla c

the Tt
recover EscReriChir&%1 i g |","p?rg3"f (I)?/\B%le igfong,wi th&f’?’ gﬁta rF%°\§?§r%ﬂle sﬂﬁ?a%ﬂh?ce
cool i ng. Afsaxaplecweht:h arieg ghthe daformerbregiopritewasatakdn fowul apd prieferablyvasiude a

schematic of the representative area used for the sample. In general, an "aspect ratio”
of (2:1) for the actual extended tensile portion (11:wl) is to be maintained if possible.
Five samples are tested.

10 The gnips of the Instron consist of air actuated grips designed to concentrate
the entire gripping force along a single line perpendicular to the direction of testing
elongation having one flat surface and an opposing face from which protrudes a half
round. No slippage should be permitted between the sample and the grips. The
distance between the lines of gripping force should be 2" as measured by a steel rule

15 held beside the grips. This distance will be referred to from here on as the "gage
length".

The sample is mounted in the grips with its long axis perpendicular to the
direction of applied elongation. An area representative of the overall pattern
geometry should be symmetrically centered between the grips. The crosshead speed

20 issetto 10 in/min. The crosshead is moved to the specified strain (measurements are
made at both 20 and 60% elongation). The width of the sample at its narrowest
point (w2) is measured to be the nearest 0.02" using a steel rule. The elongation in
the direction of applied extension is recorded to the nearest 0.02" on the TestWorks
software. The Poisson's Lateral Contraction Effect (PLCE) is calculated using the

25 following formula:

PLCE = |w2-wl]
wl
112 - 11|
30 1
where wg = The width of the sample under an applied longitudinal

elongation

w] = The original width of the sample
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recovered in the supernatant as a sol ubl e conponent. Wen this
supernatant was subjected to heat treatnent at 65 [err]C for 10

m nut es, about 70 % of the Escherichia coli protein 15 was thermally
denatured and precipitated, and 80 % or nore of AK was recovered in the
centrifugation supernatant after the heat treatnent. Thi s
supernatant was purified by a Hydroxy apaIJﬁe colum 20 (rmanufactured by
Bio-rad Lab.) equilibrated with the Tris buf fer. When the supernat ant
was el uted by a sodi um phos- phate buffer, AK was recovered at a
concentration of about 0.2 M sodi um phosphat e-el uted fracti on. Then,
this AK fraction was purified by gel filtration using a Superdex 25

200 26/ 60 colum (trade|pathe lemAnbagck yimsle Divddraaappiel fongitudildiiot ec Co. )
equilibrated with a buffer glgn%a:i\ii Qi ng 6 Murea, 0.5 M sodium chl ori de
Vi

and 20 nmM Tri s-hydrochl ori dé REVA pH 9.4. At a fraction of a
@S!eomb,of

mol ecul ar wei ght bei ng &bguthe origi phersampled g length)r ecover ed. 30
Exanpl e 14 Preparation of protein in which AK and Tpl5 are fused

A DNA f t of T i fied i B i t ed
"t0 BXOR BATH csi Lo oG G e B bOh AT gt rgrne AlERRAL €

f the -EX{)I’ESSI ni type vect e-
pared in Exanpl 8mplesiigr gash giyenselongation: phw kﬁ%l% acgipRneResFeRy elongation is the

average of five measurements.

Hysteresis Test
10 The hysteresis test is used for measuring the percent set and percent force
relaxation of a material. The tests are performed on an Instron Model 1122, available
from Instron Corporation of Canton, Mass. which is interfaced to a Gateway 2000
486/33Hz computer available from Gateway 2000 of N. Sioux City, South Dakota
57049, using TestWorks™ software which is available from Sintech, Inc. of
15 Research Triangle Park, North Carolina 27709. All essential parameters needed for
testing are input in the TestWorks™ software for each test (i.e,, Crosshead Speed,
Maximum percent elongation Point and Hold Times). Also, all data collection, data
analysis and graphing are done using the TestWorks™ software.
The samples used for this test are 1" wide x 4" long with the long axis of the
20 sample cut parallel to the direction of maximum extensibility of the sample. The
sample should be cut with a sharp exacto knife or some suitably sharp cutting device
design to cut a precise 1" wide sample. (If there is more than one direction of
extensibility of the material, samples should be taken parailel to each direction of
stretch.) The sample should be cut so that an area representative of the symmetry of
25  the overall pattern of the deformed region is represented. There will be cases (due to
variations in either the size of the deformed portion or the relative geometries of the
first and second regions) in which it will be necessary to cut either larger or smaller
samples than is suggested herein. In this case, it is very important to note (along
with any data reported) the size of the sample, which area of the deformed region it
30 was taken from and preferably include a schematic of the representative area used for
the sample. Three separate tests at 20, 60 and 100% strain are typically measured
for each material. Three samples of a given material are tested at each percent
elongation.
The grips of the Instron consist of air actuated grips designed to concentrate
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- 27 - a protein in which AK and Tpl5 were fused (hereinafter

referred to as "AK-15" in the specification) DNA sequence of the AK-15
inserted into the vector is shown in SEQ ID NGO 20 and anmi no acids
sequence coded by said DNA sequence 5 is shown in SEQID NGO 21. 1In the
same manner as in Exam ple 1, the vector was introduced into
Escherichia coli, and expression of AK-15 was i nduced. A sanple for

el ectro- phoresi s was prepared under the sane conditions as in

Exanple 1. After subjecting to 12.5 % SDS- PAGE according 10 to the Laemli
nmet hod, one sheet of gel was subjected to CBB staining, and the ot her
sheet was traq§ferre ac nitroc I“ulose %ﬁn?rane é t he t hod shown
in Exanple 3. "¢ e""ﬁlg%”}ﬁg oree alpts 2 vigg % 56 REPFUHICHAr 4R (e BIERFHIGR OF 195H M Sar y

anti body and arébaliapeine dlanntifacorand e ah gBpasng faze domd wh}phap‘rbirude‘kEa hidf)dy,
these wvere reagiado hﬁmh'ih% sﬁﬁ;ﬁ%e B?Ehgggmﬁ‘l% e E?g gwht?eaéeen the o‘f’gégﬁlhé;g

carried out bé u3|ng | or'o-"1- napht rogen perox
was given at AJ6%Ehous ?&j% as memr@hbX/\%léteFlﬁBles}éﬁl\debﬁ&ﬁfl? B8RP s ThiR distagee ¢ he
CBB- st ai ned gelill be reléredtpoatigrh derkbn abutel fgagealehgh”. Oﬂ'hé\h'mi;ﬁe Rymbieddd inrthat ment

PWAKTP15 pr epﬁksgwﬁtﬂ 1@@:@3&% B‘%%?culapsé 91%“& Fegnonngfo app?eat percent elongation.
The crosshead speed is set to 10 in/min. The crosshead moves to the specified
maximum percent elongation and holds the sample at this percent elongation for 30
seconds. After the thirty seconds the crosshead returns to its original position (0%
10  elongation) and remains in this position for 60 seconds. The crosshead then returns
to the same maximum percent elongation as was used in the first cycle, holds for

thirty seconds and then again returns to zero.
A graph of two cycles is generated. A representative graph is shown in Fig.
7. The percent force relaxation is determined by the following calculation of the

15 force data from the first cycle:

Force at Max. % elongation - Force after 30 sec._hold x 100 = % Force Relaxation
Force at Maximum % elongation (cycle 1)

20 The percent set is the percent elongation of the sample of the second cycle where the
sample starts to resist the elongation. The percent set and the. percent force
relaxation are shown graphically also in Figs. 7 and 15. The average percent force
relaxation and percent set for three samples is reported for each maximum percent
elongation value tested.

25
Tensile Test

The tensile test is used for measuring force versus percent elongation
properties and percent available stretch of a material. The tests are performed on an
Instron Model 1122, available from Instron Corporation of Canton, Mass. which is

30 interfaced to 2 Gateway 2000 486/33Hz computer available from Gateway 2000 of
N. Sioux City, South Dakota , using TestWorks™ software which is available from
Sintech, Inc. of Research Triangle Park, North Carolina. All essential parameters
needed for testing are input in the TestWorks™ software for each test. Also, all
data collection, data analysis and graphing are done using the TestWorks™
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Escherichia coli and then cultured under conditions of using 1 lite
the ‘LB medi um at 37[err]C. By preculture, a 25 concentration of

Escherichia coli in culture broth was nmade to have such turbidity t
absor bance at a wavel ength of 600 nmwas about 1.0, 1 mM I PTG was a
thereto to induce expression. The cells were recovered by

centrifugation.

200 M of a 50 nmM gl yci4me- sodi um hydroxi de buffer

having pH 30 10.0 was added to the cells, and the cells were sonicated
to recover AK-15 in the centrifugation supernatant. Then, by using
hot plate, heat treatnment at 60 C for 10 m nutes was carried out to
recover AK-15 in the centrifuga- tion supernatant. The supernat ant
subj ected to heapft¥aat- 35 nent was dialyzed to a 4 Murea-50 nM sodi um

acetate buffer
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the deformed region is represented. There will be cases (due to variations in either
the size of the deformed portion or the relative geometries of the first and second
regions) in which it will be necessary to cut either larger or smaller samples than is
suggested herein. In this case, it is very important to note (along with any data
reported) the size of the sample, which area of the deformed region it was taken from
and preferably include a schematic of the representative area used for the sample.
Three samples of a given material are tested.

The grips of the Instron consist of air actuated grips designed to concentrate
the entire gripping force along a single line perpendicular to the direction of testing
stress having one flat surface and an opposing face from which protrudes a half
round to minimize slippage of the sample. The distance between the lines of gripping
force should be 2" as measured by a steel rule held beside the grips. This distance
will be referred to from hereon as the "gage length”. The sample is mounted in the
gnps with its long axis perpendicular to the direction of applied percent elongation.
The crosshead speed is set to 10 in/min. The crosshead elongates the sample until
the sample breaks at which point the crosshead stops and returns to its original
position (0 % elongation).

The percent available stretch is the pomt at which there 1s an inflection in the
force-elongation curve, beyond which point there is a rapid increase in the amount of
force required to elongate the sample further. The average of the percent available
stretch for three samples is recorded.

While the Test Methods described above are usable for many of the web
materials of the present invention, it is recognized that the Test Methods may have to
be modified to accommodate some of the more complex SELF web materials within
the scope of the present invention.

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
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taining 6 Murea, 0.5 Msodiumchloride and 20 mM Tris- 10 hydrochl ori de
having pH 9.4. At a fraction of a nol ecul ar wei ght bei ng about 40, 000,
purified AK-15 was recover ed. When the western blotting nethod was
carri ed ¥089445% he sane manner as in Exanple 1 by ustGHURIBATI - Tp
rabbit 15 antibody, it was shown that even though purification by heat
treatnent was carried out, AK-15 retai4®ed reactivity. The results are
shown in Fig. 12. According to the present invention, a fused DNA
sequence 20 having nore excellent operatability and productivity than
those of a conventional DNA sequence coding a fused protein, a fused
protein expressed from.sai.d fused .. sequence, and a.nethod for
expr essi ng f'f?@g?su@gd"@’@‘faé'f’ﬁs Webe "[‘)%S‘V'H&"égf rtingaArm theaspy a&‘pe‘c‘?ﬁeovi ded.
- 29 - of Beanvestion. It is therefore intended to cover in the appended claims all such

changes and modifications that are within the scope of this invention.
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1. A fused DNA sequence which conprises a DNA sequence of a
heat -resi stant protein, fused directly or indirectly to the 5 0Oend of a 5

DNA sequence coding a selected protein or peptide. 2. The sequence
according to-Caim1l, wherein the DNA sequence of a heat-resistant
protein is a DNA sequence derived froma thernophilic bacterium 10

3. The sequence according to Caim1, wherein the@NA‘ sequence of a
heat-resistant protein is a DNA sequence deri ved: ! geed

t her nophi lic bacterium 15 4. The sequence accot ’ # 1,
wherein the DNA sequence of a heat-fésistant pro sequence
derived froma Thernophilus bacterium a Sulfol obus bacterium a
Pyrococcus bacterium a Thernotoga bacterium a Pyrobacul um bacterium
a Pyrodi cti um badhetip gsimed i90  Ther nococcus bacteri um a Ther nodi scus
bacterium a Met anot her mus bacterium or a Metanococcus bacterium

heat-res stant  phot ot ST HEABE Yok SIePs driemopy ot dige’

bacteri um or a Sul f ol esigesand leg &xdpes, esriid iwhassis assembly. coTripasisg g tiepsbeet acbagkshiesly t o

any one of Cainms 1 4gined with said topsheet, and an absorbent core positioned between said
topsheet and said backsheet, said absorbent core having side edges and waist
edges, said garment characterized by:

an extensible waist belt joined with said chassis assembly adjacent one of said
lateral edges, said waist belt having a central waist panel and a side panel
disposed on each side of said central waist panel, each said side panel
extending laterally outwardly beyond one of said leg edges, said central waist
panel compnising a structural elastic-like film web, said web comprising a
strainable network having a first and second regions formed of substantially
the same material composition, said first region providing a first, elastic-like
resistive force to an applied axial elongation, and said second region
providing a second distinctive resistive force to further applied axial
elongation, thereby providing at least two stages of resistive forces in use.

2. A disposable absorbent article including a chassis assembly having lateral
edges and leg edges, said chassis assembly comprising a liquid pervious
topsheet, a liquid impervious backsheet joined with said topsheet, and an
absorbent core positioned between said topsheet and said backsheet, said
absorbent core having side edges and waist edges, said absorbent article
characterized by:

an extensible waist belt joined to said chassis assembly adjacent one of said
lateral edges, said waist belt having a central waist panel and a side panel
disposed on each side of said central waist panel, each said side panel
extending laterally outwardly beyond one of said leg edges, said central waist
panel comprising a structural elastic-like film web, said web comprising a
strainable network, said strainable network including at least a first region and
a second region comprised of substantially the same material composition,
said first region undergoing a substantially molecular-level deformation and
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wherein the DNA sequence of a heat-resistant protein is a 30 DNA sequence
eat-resistant ferredoxin or heat-resistant adenyl at e ki nase.

of h
7

heat
Pyro
bact
d ai
sequ
The
heat

from a Sul fol obus BRYEF

The sequence according to daim1l, wherein the DNA

sequ

ence of a

-resi VAAYVI44FDtein is a DNA sequence of 35 ferredoxi PA&9¥EROTrom a
coccus bacterium or adenyl ate ki nase derived froma Sul f ol obus
erium - 30 - 46 8. The sequBiiscSheantlastheeh Replated

m 1, wherin the DNA sequence of a heat-resi stan
ence of ferredoxin derived froma Pyrococcus ba
sequence according to Claim1l, wherein the

-resistant protein i

L

sequence

1 ffgion mmaq@w'aﬂs&°w§saesabﬁw3tﬂﬁ¥ﬁemt% &3

i

Hﬂartioé‘es

bei ng expressed frwbanisdidtwed s epublcted tcaroapglisdpxiabelangatone of C ains 1

to 9.

A disposable absorbent article having an end edge in a first waist region and
an end edge in a second waist region, said absorbent article including a
chassis assembly having lateral edges and leg'edges, said chassis assembly
comprising a topsheet, a backsheet joined with said topsheet, and an
absorbent core positioned between said topsheet and said backsheet, said
absorbent core having side edges and waist edges, said absorbent article
characterized by:

an extensible waist belt having a lateral edge forming said end edge of said
disposable absorbent article in said second waist region and being joined with
said chassis assembly adjacent one of said lateral edges, one of said waist
edges of said absorbent core being spaced from said adjacent end edge of said
absorbent article in said first waist region by a distance A, and the other of
said waist edges of said absorbent core being spaced from said adjacent end
edge of said absorbent article in said second waist region by a distance of at
least 2A.

A disposable absorbent article having an end edge in a first waist region and
an end edge in a second waist region, said absorbent article including a
chassis assembly having lateral edges and leg edges, said chassis assembly
comprising a topsheet, a backsheet joined with said topsheet, and an
absorbent core positioned between said topsheet and said backsheet, said
absorbent core having side edges and waist edges, said absorbent article
characterized by:

an extensible waist belt having a lateral edge forming said end edge of said
disposable absorbent article in said second waist region and being joined with
said chassis assembly adjacent one of said lateral edges, one of said waist
edges of said absorbent core being spaced from said adjacent end edge of said
absorbent article in said second waist region by at least 6.0 centimeters.

A disposable absorbent article having a first waist region and a second waist
region, said absorbent article including a chassis assembly having lateral edges
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11. A nmethod for expressing a fused protein, which com prises using
t he DNA sequence according to any one of Clains 1 to 9. 15
This Sheet Has Been R p
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waist edges of said absorbent core, at least said end flap forming said central
waist panel.

14, The absorbent article of Claim 13 wherein each said side panel is a separate
member joined to said chassis assembly.

15.  The absorbent article of Claim 13 wherein said central waist panel comprises
said web.

16.  The absorbent article of any one of Claims 1-5 or 10 wherein said waist belt is
a separate member joined to said chassis assembly.

17. The absorbent article of either Claim 1 or Claim 2 wherein said web
comprises a plurality of strainable networks.
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