(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
é 0 DR 3 00

Organization

International Burcau ﬁ (10) International Publication Number
(43) International Publication Date =4 WO 2015/079374 A1
4 June 2015 (04.06.2015) WIRPOIPCT

(74) Agent: PANDURANGI, Abhishek; Closer2patents, A-
403, Athene Building, Lodha Paradise, Near Majiwada,
Thane (west) Maharashtra, India. Thane 400601 (IN).

(51) International Patent Classification:
AG61F 13/15 (2006.01) A61L 15/00 (2006.01)
AG61F 13/49 (2006.01)

(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every

PCT/IB2014/066290

International Filing Date:
24 November 2014 (24.11.2014)

Filing Language: English
Publication Language: English
Priority Data:

3478/DEL/2013 29 November 2013 (29.11.2013) IN

Applicant: AAKAR INNOVATIONS PVT. LTD
[IN/IN]; 81/3 A.c. Road (n). P.o.-khara, Dist- Mur-
shidabad, West Bengal -742103, India., Khara 742103
(IN).

Inventors: MANDAL, Jaydeep; 81/3 A.C. road (N). P.O.-
Khara, Dist-Murshidabad, West Bengal -, 742103, India,
Khara 742103 (IN). SINGH, Meera; 163 Cityview Apart-
ments, Plot no.119, Sector-35, Noida - 201301, India,
Noida 201301 (IN).

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

wo 2015/079374 A1 [N 00RO 00 OO

Published:
—  with international search report (Art. 21(3))

(54) Title: LOW COST APPARATUS & METHOD TO MANUFACTURE DISPOSABLE ABSORBENT ARTICLES

(57) Abstract: The present invention dis-
closes a cost-etfective apparatus to manu-
facture disposable absorbent articles. The
apparatus is a unique embossing, sealing,
and cutting device that packages an ab-
sorbent core with a top- and back-sheet
through a uniform sealing and cutting
mechanism to yield a cost-ettective and ef-
ficient disposable absorbent article. The
apparatus of the present invention com-
prise a sealing and cutting base and an up-
per lid, the bottom portion of which fur-
ther comprise an arrangement to emboss,
heat-seal and cut. A process to manufac-
ture disposable absorbent articles using the
apparatus of the present invention is also
disclosed.

Figure 1

:

S | |
104 \ /AY/,/
102



WO 2015/079374 PCT/IB2014/066290

LOW COST APPARATUS & METHOD TO MANUFACTURE DISPOSABLE
ABSORBENT ARTICLES

FIELD OF INVENTION

[0001] The present invention relates to an apparatus and a process to
manufacture disposable absorbent articles. More specifically, it relates to a
heat- sealing, packaging device that seals and packages an absorbent core in a
cost-effective yet efficient manner to yield disposable absorbent articles.
Examples of the disposable absorbent articles of the present invention are
sanitary napkins and diapers.

BACKGROUND OF THE INVENTION

[0002] Disposable absorbent articles that absorb and retain discharged
bodily fluids like urine, menses, and incontinence matter are known in the art.
Typical examples are sanitary napkins and pads, and diapers etc. Such
disposable absorbent articles typically comprise a three-layered structure, viz.,
a liquid permeable top-sheet, an absorbent member, and an impervious back
sheet. Whereas the top- and the back-sheet conventionally comprise of non-
biodegradable plastic (polyethylene and/or polypropylene sheet or film)
material, the absorbent member generally comprises a pulp matter, which are
fluid absorptive and retentive in nature. This pulp matter has conventionally
been derived from cellulose and/or cotton based naturally available or
artificially made products. Typical examples are cotton waste, pine wood pulp
etc.

[0003] The art is also replete with various manufacturing process and
machines that yield such disposable absorbent articles. Most of them rely upon
an integrated machine that are suited for a large scale commercial production
and follow a sequential process of manufacture, which again is well known in
the art.

[0004] One of the earliest patents granted in this domain is US 1869177
and since then there has been numerous instances, both as patent publications
and non-patent literature on the various machines and their modalities of

working.
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[0005] While most of such machines effectively manufactures disposable
absorbent articles in commercial quantities, it is widely understood that the
milieu that exists in India and other developing and under-developed nations,
the problem lies not in manufacturing such articles but in making available the
these products at an affordable price. Most of the manufacturers relying on
integrated machines cannot offer such products at economical prices because of
the cost incurred in the manufacturing process itself plus the cost incurred in
procuring such machines.

[0006] A few low-cost apparatus to manufacture disposable absorbent
articles do exist in the market, but they have their own set of limitations that
hampers the overall performance and effectiveness of such articles. These
restrictions are more often related to a poor, non-uniform sealing of a top- and
back-sheet to an absorbent core, and use of non-pulverized fluff material as the
absorbent core material. Such strategies do yield a low cost product but as
would be appreciated by someone in the art, these tactics do play havoc with
the basic quality of the product offered.

[0007] There is, therefore, a need in the art to develop a low cost sanitary
napkin making apparatus that not only offers a cost advantage, but also yields a
no-compromise final product that is qualitatively at par compared to the
existing commercialized products. It is also desirable that such apparatus is
easy to operate and the product meets the standards laid down by the BIS
standards.

OBJECTS OF THE INVENTION

[0008] It is an object of the invention to provide a low cost solution to the
manufacture disposable absorbent articles.

[0009] It is an object of the invention to provide a low-cost apparatus that
packs and seals an absorbent core to yield a disposable absorbent article.
[00010] Tt is an object of the invention to provide a low-cost apparatus that
packs the top- and back-sheet around an absorbent core and heat seals the ends

to yield a disposable absorbent article.
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[00011] Tt is an object of the invention to provide a low-cost apparatus that
achieves a minimum of 8-10mm of sealing.

[00012] Tt is an object of the invention to provide a low-cost apparatus that
seals uniformly and is tamper-proof.

[00013] Tt is an object of the invention to provide a low-cost apparatus that
can be operated by a semi skilled person.

[00014] Tt is an object of the invention to provide a manufacturing assembly
comprising novel apparatus and process to manufacture a low cost disposable
absorbent article.

[00015] It is a further object of the invention to provide a hand operated
manufacturing assembly line for manufacture of low-cost disposable absorbent
articles.

[00016] It is an object of the invention to provide a disposable absorbent
article that 1s equivalent in quality as those commercially available.

[00017] Tt is an object of the invention to provide an absorbent article that
meets the BIS standards as laid down by the Government of India.

[00018] It is an object of the invention to make absorbent articles like
diapers and sanitary napkins widely affordable to a large, unreached section of
the society.

SUMMARY OF THE INVENTION

[00019] The present invention discloses a cost-effective apparatus to
manufacture disposable absorbent articles. The apparatus is a unique
embossing, sealing, and cutting device that packages an absorbent core with a
top- and back-sheet through a uniform sealing and cutting mechanism to yield a
cost-effective and efficient disposable absorbent article. The apparatus of the
present invention comprise a sealing and cutting base and an upper lid, the
bottom portion of which further comprise an arrangement to emboss, heat-seal
and cut . A process to manufacture disposable absorbent articles using the
apparatus of the present invention is also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS
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[00020] The features and advantages of the present invention will become
more clearly appreciated from the following description in conjunction with the
accompanying drawings, in which:

[00021]  FIG. 1 is a schematic front view of an embodiment of an apparatus
of the present invention, to manufacture a sanitary napkin product;

[00022]  FIG. 2 is a view of an embodiment of a sealing and cutting base of
the apparatus of the present invention;

[00023]  FIG. 3 is a facing view of an embodiment of bottom portion of lid

of the apparatus of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[00024]  With reference to the drawings, a preferred embodiment of the
present invention will now be described.

[00025] FIG. 1 is a schematic side view of an embodiment of
manufacturing equipment of one form of sanitary napkin product of the present
invention. As shown in FIG. 1, the apparatus 100 of the present invention
comprises side walls 102 and 104, sealing and cutting base 106, a lid with a
bottom portion 108 and an upper portion 110, a gas lift 112, and a temperature
regulator 114.

[00026]  As depicted in FIG. 2, in an embodiment, for the manufacture of
sanitary napkins, the sealing and cutting base 106 has a standard napkin-shaped
mould 1062 at its centre. In a preferred embodiment, said mould 1062 is a pad-
shaped depression area, configured to accept an absorbent core. The outer
layer of said mould 1062 is made up of a rubber —based polymeric material. In
yet another embodiment said mould 1062 is surrounded by another layer so as
to form a continuous trough between said outer layer and said surrounding
layer. The said trough comprises an area adapted to receive the cutting teeth
from the bottom portion 108 of lid (described later).

[00027]  As depicted in FIG. 3, in an embodiment of the present invention,
said bottom portion 108 of lid of said apparatus 100 comprise a plurality of

concentric layers adapted to emboss, seal, and cut an absorbent core placed in
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said sealing and cutting base 106. In a further embodiment, said bottom portion
108 comprise an innermost embossing layer 1082, a middle sealing layer 1084,
and an outermost cutting layer 1086. In a preferred embodiment, said
innermost embossing layer 1082 is an outwardly projecting layer comprising a
crest and trough structure designed so as to form an embossed layer on an
absorbent core. Such embossed layer plays a functional role in forming
channels in said absorbent core to guide the menstrual fluid to be distributed
evenly in the pad. As is understood in the art, different embossing pattern in the
said innermost embossing layer 1082 shall result in specific channels formed in
absorbent core.

[00028] In yet another embodiment of the invention, said middle sealing
layer 1084 is a continuous pad shaped layer, beneath which is an heating
element evenly spread out (not seen in the diagrams) that heats and seals the
absorbent core with a top- and back-sheet (described later). In an embodiment
of the invention, the temperature of said heating element is controlled by said
temperature regulator 114. The optimum temperature range for the operation of
the apparatus 100 of the present invention is between 115 and 120 degree
celsius. The temperature regulator 114 and its use is as i1s commonly known in
the art.

[00029] In an embodiment of the present invention, said outermost cutting
layer 1086 further comprises teethed structure laid down evenly along the outer
periphery of said layer so as to provide a sharp, cutting mechanism when said
layer 1086 i1s pressed against said sealing and cutting base 106 of said
apparatus 100.

[00030] The present invention contemplates a spring actuated compression
action when the lid of apparatus 100 is brought down towards the sealing and
cutting base 106. The said spring actuated compression is achieved by a
plurality of springs arranged in the space between said bottom portion 108 and
said upper portion 110 of the lid. In a preferred embodiment of the present
invention, an eight-springs arranged is laid out so as to achieve a uniform

compression across the cross-section of said sealing and cutting base 106. In
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yet another embodiment, said eight-springs are arranged in a manner that four
of them are located at four corners of said outermost cutting layer 1086 and
remaining four at four corners in the area between innermost embossing layer
1082, and a middle sealing layer 1084.

[00031]  In its working, said apparatus 100 is placed in close proximity to an
arrangement where rolls of top- and back-sheet of can be spread over said
sealing and cutting base 106. The materials used for top- and back-sheet are as
widely known in the art.

[00032] To manufacture a disposable absorbent article like sanitary napkin
using the apparatus of the present invention, said apparatus 100 is connected to
an electricity source and the temperature adjusted to a range of 115 — 120
degree Celsius using said temperature regulator 114. A back-sheet material is
rolled over to lie above said sealing and cutting base 106 of said apparatus 100.
An absorbent core prepared from known process in the art is placed in the
designated space within said napkin-shaped mould 1062 of said sealing and
cutting base 106 of said apparatus 100 in a manner that said back-sheet cover
lies beneath said absorbent core in within said napkin-shaped mould 1062.
Next, a watery-gum material is sprayed over said absorbent core using liquid
dispenser/sprayer as commonly known in the art. The spraying prepares said
absorbent core to attach a top-sheet material in a uniform and consistent
manner. The top-sheet is rolled over said absorbent cover so as to occupy said
sealing and cutting base 106. Once the back-sheet - absorbent core - top-sheet
arrangement lies over said napkin-shaped mould 1062 of said sealing and
cutting base 106, said lid of said apparatus 100 is pulled down. Presence of gas
lifts 112 eases the operation of the lid to pull it down and later, to push it up.
Pulling down of said lid over said sealing and cutting base 106 effectuates a
first level of action, whereby said innermost embossing layer 1082 presses
against said absorbent core to form the specific channel design on it. Further,
during the same step, said middle sealing layer 1084 heat-seals the top-sheet
and back-sheet onto said absorbent core so as to form a compact and sealed

disposable absorbent article like sanitary napkin. The heat-sealing achieved by
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the present process ensures an 8-10 mm thickness of sealing that makes the
sealing process uniformly thick and tamper-proof. In a preferred embodiment,
the time for which said lid is present against said sealing and cutting base 106
to effect an embossing and sealing process is in the range of 4-8 seconds.
[00033] Once this is achieved, said lid is pressed further so that said
outermost cutting layer 1086 is pressed against said sealing and cutting base
106 of said apparatus 100. Since said outermost cutting layer 1086 further
comprises teethed structure laid down evenly along the outer periphery of said
layer, such pressing against said sealing and cutting base 106, provides a sharp,
cutting mechanism wherein the sealed absorbent core is separated out as a
single unit. This single unit comprises a back-sheet, an absorbent core with
channels forms for fluid movement and retention, and an outer top-sheet, is a
functional disposable absorbent articles.

[00034] In an embodiment of present invention, said absorbent core is
prepared using known processes and systems in the art.

EXAMPLES

[00035] In a typical example, pine wood pulp is used as the absorbing
material (90% by weight) and mixed with 10% Super Absorbent Polymer
(SAP) material. This mixture i1s pulverized in a pulverizer to yield a fluff that 1s
suitable to be used as an absorbent core. The pulverizer of the present
invention are as known in the art and typically break down the mixture of
absorbing material and SAP into uniform fluff size, which is ideal to make a
uniform sized absorbent core. The fluff thus obtained is brought to a weighing
unit in small quantities. 7.4 — 7.8 grams of fluff is weighed out. A tray with a
plurality of standard napkin size mould is taken and the weighed fluff is evenly
spread across the mould. Typically, a tray with such 4 moulds is used.

[00036] The next step is to take this tray to a pressing unit, wherein said
tray 1s firmly fixed in the lower portion of said pressing unit. A typical pressing
unit is known in the art and comprises a manually-operated wheel at the top,

clockwise movement of which longitudinally shifts a pressing system that
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corresponds with the moulds in said tray and presses the latter so as to form a
uniformly compresses absorbent core. This process is repeated twice.

[00037] The absorbent core thus prepared is taken to the apparatus 100 of
the present invention and the complete embossing, sealing, and cutting step
takes place as described in detail in earlier sections of this document.

[00038] The sanitary napkin prepared thus is taken to a gumming step,
where a thin strip of gum material is applied on the back-sheet of the napkin,
over which a release paper is then pasted.

[00039] The process of manufacture culminates with UV sterilization of the
sanitary napkin. In a sterilization unit, which is as understood in the art, stacks
of napkins are arranged so that they do not overlap on each other. UV
sterilization is carried out, typically for duration of 20 minutes, after which the
napkins are taken out and packed and sealed.

[00040] The disposable absorbent articles prepared by the present apparatus
and process meet the BIS standards, is hygienic and effective and as the same
cost effective.

ADVANTAGES OF THE INVENTION

[00041] The present invention provides a low cost solution to the
manufacture disposable absorbent articles.

[00042] The present invention provides a low-cost apparatus that packs and
seals an absorbent core to yield a disposable absorbent article.

[00043] The present invention provides a low-cost apparatus that packs the
top- and back-sheet around an absorbent core and heat seals the ends to yield a
disposable absorbent article.

[00044] The present invention provides a low-cost apparatus that achieves a
minimum of 8-10mm of sealing.

[00045] The present invention provides a low-cost apparatus that seals
uniformly and is tamper-proof.

[00046] The present invention provides a low-cost apparatus that can be

operated by a semi skilled person.
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[00047] The present invention provides a manufacturing assembly
comprising novel apparatus and process to manufacture a low cost disposable
absorbent article.

[00048] The present invention provides a hand operated manufacturing
assembly line for manufacture of low-cost disposable absorbent articles.
[00049] The present invention provides a disposable absorbent article that
is equivalent in quality as those commercially available.

[00050] The present invention provides an absorbent article that meets the
BIS standards as laid down by the Government of India.

[00051] The present invention makes absorbent articles like diapers and

sanitary napkins widely affordable to a large, unreached section of the society.
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We claim,
1. An apparatus for manufacturing a disposable absorbent article,
comprising,
a sealing and cutting base,
a bottom portion of a lid of said apparatus, said bottom portion
further comprising an embossing layer, a heating and sealing layer, and a
cutting layer.

2. The apparatus as claimed in claim 1, wherein said sealing and cutting
base i1s a depression-area adapted to fit an absorbent core for
manufacture of a disposable absorbent article.

3. The apparatus as claimed in claim 1, wherein said heating and sealing
layer further comprises a heating element placed in a space between said
bottom portion of lid and an upper portion.

4. The apparatus as claimed in claim 3, wherein said sealing is achieved in
the range of 8-12 mm.

5. The apparatus as claimed in claim 1, wherein said cutting layer comprise
a teeth structure that fits into a groove area in said sealing and cutting
base.

6. The apparatus as claimed in claim 1, wherein said lid has to be pressed
once to effectuate an embossing and sealing function, and pressed
further to effectuate a cutting function.

7. The apparatus as claimed in claim 1, wherein said disposable absorbent
article is a sanitary napkin.

8. A process to manufacture a disposable absorbent articles, wherein said
process comprise the steps of

pulverizing a pinewood pulp and a super absorbent polymer mix
to yield a fluff;

putting fluff in standard sized mould and pressing it against a
pressing unit to yield an absorbent core;

placing said absorbent core in a depression area of an apparatus

and in between a top- and back-sheet material;
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pressing a lid of said apparatus once to effectuate an embossing
and sealing function, and further once more to effectuate a cutting
function to yield a disposable absorbent article;
applying an adhesive and a release paper on a back-sheet of said
article;
UV sterilizing said article; and
packaging said article.
9. A process as claimed in claim 8, wherein said apparatus for
manufacturing a disposable absorbent article, comprising,
a sealing and cutting base,
a bottom portion of a lid of said apparatus, said bottom portion
further comprising an embossing layer, a heating and sealing layer, and
a cutting layer
10. A process as claimed in claim 8, wherein said disposable absorbent

article is a sanitary napkin.
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