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Nonwoven fabrics are sheet-
like materials produced by
bonding fibers, rather than
weaving or knitting them. Their
breathability, filtration, and
heat retention properties make
them suitable for various appli-
cations, including medical and
hygiene products, as well as
use in the automotive, agricul-
ture, civil engineering, construc-
tion, and industrial sectors. The
global nonwoven fabric market
is projected to reach US$57.14
billion in 2024, with an antici-
pated annual growth rate of
approximately 6% 2),

Since 2019, domestic produc-
tion of nonwoven fabrics in Ja-
pan has declined, according to
the Ministry of Economy, Trade
and Industry. However, while
trade statistics from the Minis-
try of Finance indicate a signif-
icant import surplus by weight,
the export-import value differ-
ence is small, suggesting that
domestic nonwoven fabrics
maintain competitiveness in
high value-added markets.

Driven by rising birth rates in
the Asia-Pacific region, especial-
ly in India and China, and the
growing elderly population in
countries like Japan, the de-
mand for products such as ba-
by diapers and adult inconti-
nence products is expected to
increase?®. This trend will like-

ly drive increased exports of
high-value-added products and
the expansion of overseas pro-
duction.

Nonwoven Fabrics in
Hygiene Products

Nonwoven fabrics are light-
weight, versatile, and easily
functionalized, leading to their
widespread use across many
industries. In particular, poly-
olefin nonwovens, such as those
made from polypropylene (PP)
or polyethylene (PE), and poly-
ethylene terephthalate (PET)
nonwovens are commonly used
in hygiene products like dia-
pers and sanitary products.
This is due to their excellent
breathability, flexibility, quick-
drying ability, and soft texture.

However, the polymers used
in polyolefin and PET nonwo-
vens are inherently hydropho-
bic, meaning they repel water
and impede its passage. This

can cause urine and menstru-
al fluid to spread, making hy-
drophilic treatment necessary.
The duration of liquid perme-
ability and the fabric's dura-
bility under repeated use sig-
nificantly influence how often
hygiene products need to be
changed.

This article introduces
HYDROTHROUGH PS-887,
our durable hydrophilic agent
for nonwoven fabrics, which
enables nonwovens to maintain
high hydrophilicity even after
repeated fluid contact.

Hydrophilic Treatment
of Nonwovens for Hygiene
Products

Hygiene products must not
only absorb and retain urine
and menstrual blood within
their absorbent core but also
meet increasing consumer de-
mands for functionality, com-
fort, convenience, and sustain-
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ability. These demands include
preventing leaks during move-
ment, quickly absorbing fluids,
minimizing discomfort from
rewetting or stuffiness, and
allowing for extended wear.
To achieve these performance
requirements, nonwovens have
undergone various technical
innovations.

Hygiene products typically
consist of an absorbent core,
such as pulp or superabsorbent
polymer (SAP), sandwiched
between a water-permeable top
sheet and a water-impermeable
back sheet (Fig. 1).

Polyolefin nonwovens and PET
nonwovens are frequently select-
ed for top sheets because they
offer excellent breathability,
flexibility, quick-drying proper-
ties, and a soft feel against the
skin. However, the hydrophobic
nature of polyolefins and PET
causes them to repel water,
hindering its passage and lead-
ing to leakage, fluid retention,
and discomfort for the user.
Therefore, hydrophilic agents
are applied to these nonwovens
to make them water-attracting
and enhance their ability to
absorb fluids.

Conventional hydrophilic
treatments often lose effective-
ness after only one or two uses.
Continued use can result in is-
sues like fluid pooling, spread-
ing, and leakage. This is because

fluids like urine gradually wash
away the hydrophilic agent from
the fiber toward the absorbent
layer, reducing the nonwoven's
hydrophilicity (Fig. 2).

When fluid pooling, spreading,
or leakage occurs, disposable di-
apers or sanitary products must
be replaced. Frequent changes
are inconvenient and time-con-
suming for both users and care-
givers. Moreover, changing hy-
giene products can be particu-
larly challenging in places like
workplaces, schools, or during
travel. As a result, there's a
growing need for hygiene prod-
ucts designed for longer wear,
which reduces the frequency of
changes.

HYDROTHROUGH
PS-887:A Durable Hy-
drophilic Agent for Non-
woven Fabrics Enabling
Repeated Liquid Perme-
ation

Leveraging our expertise in in-
terfacial control technology, we
developed HYDROTHROUGH
PS-887, a durable hydrophilic
agent that significantly enhanc-
es repeated liquid permeation
in nonwoven fabrics compared
to conventional agents. This
improvement results from op-
timizing the balance of hydro-
philic groups, which enhance
water-permeability in polyole-
fin and PET nonwovens, and

1st permeation

Hydrophilic agent

Nonwovens
(PP, PE, and PET,

hydrophobic groups, which en-
sure long-lasting hydrophilici-
ty. HYDROTHROUGH PS-887
also exhibits excellent fiber
penetration, enabling uniform
deposition even at low dosages
and preserving the inherent
softness of polyolefin and PET
nonwovens. When used as a top
sheet in hygiene products, non-
wovens treated with HYDRO-
THROUGH PS-887 offer a com-
fortable feel, even with less fre-
quent changes. This translates
to improved usability and user
satisfaction, while also provid-
ing economic benefits by reduc-
ing waste and lowering environ-
mental impact. Furthermore,
the highly concentrated formu-
lation of HYDROTHROUGH
PS-887, designed for dilution
before use, helps to reduce
transportation costs. Despite its
high concentration, HYDRO-
THROUGH PS-887 is a low-
viscosity, oil-like liquid with

IE:LICRE Typical Properties of
HYDROTHROUGH PS-887

Analysis Items § HYDROTHROUGH PS-887

Appearance Pale yellow liquid
Active Ingredient ~ Approximately 80%

pH
(1% Emulsion)

Viscosity

Approximately 6.5
Approximately 200 mPa-s

Please contact our company’s sales
representative when handling our products.
It is the responsibility of the user to
determine their suitability and safety for
the intended use.
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excellent self-emulsifying prop-
erties, ensuring ease of handling

(Table 1).

Performance Evaluation
of HYDROTHROUGH
PS-887

The results of the "repeated
liquid strike-through time" test
(conducted according to EDANA
WSP 70.7) are shown in Figure 3
and Table 2. In this test, using
a Lister tester, filter paper was
placed beneath the nonwoven
fabric, and 5 mL of saline solu-
tion was passed through both.
The absorption time was mea-
sured; lower values indicate
faster absorption. Compared
to fabric treated with a conven-
tional product, the nonwoven
fabric treated with HYDRO-
THROUGH PS-887 demonstrat-
ed a consistently faster absorp-
tion rate across repeated liquid
strikes, confirming its high "re-
peated water permeability."

Furthermore, we conducted
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over the nonwoven fabric, and
after wiping off any excess mois-
ture, the test was repeated by
placing a single drop of saline
solution on each of the same
points as in the first run and
counting the number of absorbed
droplets. In this test, a higher
number of absorbed droplets in-
dicates greater hydrophilicity.
In other words, maintaining a
high number of absorbed drop-
lets even with repeated trials
signifies sustained hydrophilici-
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ty. Because typical hydrophilic
agents are washed away when
50 mL of saline solution is
poured, the hydrophilicity de-
creases with repeated trials,
resulting in a reduction in the
number of absorbed droplets.
In contrast, the number of
absorbed droplets decreased
with each trial for convention-
al products, eventually result-
ing in no absorption by the fifth
trial. However, the nonwoven
fabric treated with HYDRO-

Number of times

Amount of hydrophilic agent applied : approx. 0.5%

Nonwoven fabric: PP/PE core sheath air-through nonwoven fabric (23 g/m?)

1 "
another evaluation of repeated Repeated Water Permeability Evaluation

water permeability" (Figure 4).
This involved repeatedly per-
forming the following operation
five times: a single drop of sa-
line solution was placed on each
of 10 arbitrary points on the non-

LELIEYY Results of Repeated Water Permeability Evaluation

Absorption time (sec)

HYDROTHROUGH PS-887 Conventional product

woven fabric, and the number of 1st 1.30 1.31
drops absorbed within 5 seconds 2nd 2.24 2.35
was counted. Before the second 3rd 2.54 2.69
and subsequent rounds, 50 mL 4th 2.56 3.43

5th 2.95 3.70

of saline solution was poured

<Evaluation method>

Saline solution 50ml

Place nonwoven fabric and SUS ring on a
diaper, ad pour 50ml of saline solution.

Put a drop of saline solution on the 10 marked
nonwoven fabrics, and count the number of
drops absorbed within 5 seconds.

10mm

Nonwoven fabric

Repeat the test after completely
wiping off the moisture from the
nonwoven fabric.

Filter paper

| Disposable diaper |

Repeated Water Permeability Test Method

Sanyo Chemical News 2025 Winter No. 546 @



THROUGH PS-887 absorbed
all 10 droplets for the first three
trials and still absorbed 7 drop-
lets in the fifth trial, demon-
strating its superior "repeated
water permeability" (Figure 5).
Generally, hydrophilic agents
that tend to remain on the sur-
face of nonwoven fabrics improve
repeated wettability. However,
these agents also tend to retain
moisture, leading to increased
liquid residue. Excessive liquid
residue can create a sticky feel-
ing when hygiene products are
used. Therefore, it is crucial to
minimize liquid residue while
maintaining high repeated

water permeability.

Figure 6 and Table 2 illustrate
the results of the "repeated wa-
ter permeability" test (based on
EDANA WSP 70.7). In this test,
filter paper was placed on a
Lister testing machine, followed
by the nonwoven fabric. Then,
5 mL of saline solution was
passed through, and the time
taken for the solution to be com-
pletely absorbed was measured.
Lower values indicate faster
absorption. The nonwoven
fabric treated with HYDRO-
THROUGH PS-887 maintained
a faster absorption rate com-
pared to nonwoven fabric treat-

ed with a general-purpose
agent, even after repeated
permeation tests, demonstrat-
ing its superior "repeated wa-
ter permeability."

Future Plans

Our newly developed HYDRO-
THROUGH PS-887 not only
imparts durable hydrophilici-
ty to hydrophobic nonwoven
fabrics but also has the poten-
tial to improve antistatic prop-
erties by promoting the adsorp-
tion of water molecules on the
fabric's surface. With these
functionalities in mind, we in-
tend to explore various appli-
cations in the future, aiming
to contribute to improved com-
fort and reduced environmen-
tal impact.
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In Japan

Sales & Marketing Dept. of Surfactants
Division
https://www.sanyo-chemical.co.jp/eng/
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In the U.S.
Sanyo Chemical America Incorporated
https://sanyochemicalamerica.com/
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