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mechani cal slide fasteners. More specifically, the invention relates to

polyacetal resin compositionis which can be used o make
fragrance-emitting shaped articles that retain the characteristics

15 inherent to polyacetal resins, such as excellent mechanical
properties, heat resistance; fatigue resistance, sliding resistance
and chemical resistance, and to shaped articles made from such
compositions. |

Aromas are believed to have a healing effect on the

20 mind by acting on the brain through the sense of smell. For
example, much attention has been devoted recently to the
relaxing and refreshiﬁg effects that can be achieved using
aromatherapy.

| Fragrances also have the effect of counteracting

25 unpleasant odors. Technigues that have been widely used to this
end include the use of fragrances as deodorants, which chemically
react with the odoriferous molecules responsible for an
unpleasant odor, as m-asking agents which overwhelm and in
essence “hide” the unpleasant odor, and as modifiers which alter

30 the nature of an odor, such as perfumes that modify body odors
and make them appealing.




‘properties, heat resistance, fatigue resistance, sliding resistance and
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shaped articles, fragrance-emtting shaped articles have been produced by

the addition of fragrangtenaeesimitinggruohidts dnsre Khen decBleHl® | S
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side and/or hook side of the fastener.

Polyacetal resins are produced by polymerization
primarily from formaldehyde monomer or from a starting
material composed principally of trioxarne, which is a

15 formaldehyde trimer. Because of their excellent mechanical
properties such as tensile strength and rigidity, and their
excellent fatigue resistance, sliding resistarice and chemical
resistance, polyacetal resins are widely used in a variety.of
mechanical parts, electrical and electronics components, sliding

20  parts and mechanisms for automotive and other applications, and
fasteners.

However, polyacetal resins are exposed to high
temperatures and placed in a molten state during melt processing -
operations such as extrusion or injection molding, at which time

25 thermal degradation (such as thermal depolymerization) may
arise. Such thermal degradation generates an irritating
formaldehyde odor during extrusion or injection molding or from

the shaped article, which can adversely affect the working

2



15 formal dehyde trinmer. Because of their excellent nechanical progert I es
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are widely used in a variety-of nechanical parts, electrical and
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i ncl udes an acsplidifieationgnodigobliagi ng organic cyclic conpound so as to

| ower the concentration, of formal dehyde released fromthe polyacetal
resin. \Wen, however, aipragxzriumpde, 4PolB-4e288mjstloags anpelyaretal iedinof t he
type disclgosed in the, .foregoin ubl i cation, such as 15 vanillin or
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released from the polyacetal resin.
When, however, an aldehyde group-bearing fragrance
material of the type disclosed in the foregding publication, such as-
15  vanillin or dibenzalsorbitol, is added to a polyacetal resin for the .
purpose of imparting a fragrance to shaped articles such as
fasteners manufactured from the resin, the aldehyde group-
bearing fragrance material reacts with the formaldehyde that
arises in the polyacetal resin during processing to produce formic -
20 acid. The formic acid accelerates thermal degradation of the
molten polyacetal resin, further increasing the pungent
formaldehyde odor.
Also, the addition to the polyacetal resin of a fragrance
material having a boiling point lower:than the melt processing
25  temperature of the polyacetal or the composition results in the
melting or vaporization and release of the fragrance during the
extrusion or injection molding operation. The fragrance may

then be too strong, becoming instead an unpleasant odor, or may
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reduction in the fragrance-enitting effect of the shaped article.
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structure to the .
Another object of the invention is to provide a resin composition

- which can be used to make such shaped articles. A further object -
of the invention is to provide a method of manufacturing such

15 - shaped articles.

Summary of the Invention
It has been discovered that adding a fragrance material

having an aldehyde group-free chemical structure to the |

20  polyacetal resin makes it possible to provide shaped articles
which emit a desired fragrance while yet retaining the excellent
properties inherent to polyacetal resins, such as mechanical
properties, heat resistance, fatigue resistance, sliding resistance
and chemical resistance. |

25 Accordingly, the invention provides a polyacetal resin
composition comprising a polyacetal resin and a fragrance

material having an aldehyde group-free chemical structure.
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i nherent to polyacetal resins, such as nechanical properties, hea

resi stance, fatigue resistance, sliding resistance and chem cal

resi stance. 25 Accordingly, the invention provides a polyacetal resin
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PCT/ US01/ 0036 §nt-Bntiee ftﬁb%&%i% I ' | {..an 0of th

i nvention, the fragrahce mat@ri a&%%gg%éﬁggbmg%haﬂ%gﬁom ichis
at |east as hivghichsis aelaaiyackich akabepdlyaeessl Akin LR Sl & 5 In
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t he fragrance temipmriadgtirer ef erably has a chemical structure which includes
a functional group that reacts wth al dehyde groups in the polyacetal
resin. In &ny one of thecithergbihg fprdgaingtpblysestal veminasimpositiodd of the

i nvention, the ggnt,ent of thg@:éagrance material, based on the overall
wei ght of t heof 88¢ Anyenpen, theriracranee matenigl @refarably haow by wei ght .
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i nvention provides a fragrance-enmtting shap art romany one

of the foregthegvprillagetght ofidienredfnashpbsition, TaepFeRIABREO00M +4 1 NI
shaped article of the inventionis . _ :
1.0% by weight.

-

Any of the foregoing polyacetal resin composifions of the
invention preferably also includes 0.001 to 5% by weight of a
15 formaldehyde scavenger, based on the overall weight of the resin -
“composition. The formaldehyde scavei;ger may be one which

fixes the formaldehyde by a reaction in which a chemical bond is created between the.
formaldehyde and scavenger molecule in the cooling step during processing of the resin

composition, and also at normal temperature.

20 Another émbodiment of the invention provides a
fragrance-emitting shaped article made from any one of the
foregoing polyacetal resin compositions.

The fragrance-emitting shaped article of the invention is
manufactured from the foregoing polyacetal resin composition.

25  The composition includes a fragrance material that may contain a
functional group reactive with aldehyde groups in the polyacetal
resin, or that may contain 0.001 to 5% by weight of a
formaldehyde scavenger (based on the overall weight of the resin



manuf actured fromthe foregoing polyacetal resin conposition. 25 The
conposi ti oWOm&isdes a fragrance material that may contain perkditeifhal
group reactive with al dehyde groups in the polyacetal resin, or that my
contain 0.001 to 5% by weight of a formal dehyde scavenger (based on the
overall weight of the resin 5 WD 01/51561 PCT/ US01/ 00368 conposit.ion)
wherein the fornmal dehyde scavenger fixes the fornal dehyde by a reaction in
whi ch a chem cal bond.is created between the fornmal dehyde and scavenger

mol ecul e i n CREPESHR Wirepds famaldehydeseayengsr Bresthrdormaldehydsdyposictioon, and
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t he resulting.s&ageﬂﬁ. S article iis not nore than 2 pm at forma
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fast ener chai mmpsheirei Thekoh@trafon®P SRk | i ny one of
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i nventi on %rowlﬁgésﬁom%@?rf @ ngred! tspReraBI e any one or nore menbers

fromthe group consisti of a row,.of engaging teeth, a slider, a _top end
stop and a bottom end&ﬁ}gﬂl?%eg’r%@‘?moﬁf&h@lﬁﬁénﬁwlln@meégbﬁhéer esin
conposi tions. |t I odi ment of the inventj.on provides a 15 _
slide fast ene? eeg%i @%ﬂ@e%ﬁgg%‘nneaéfﬂav Q’% Sﬁgﬁgé%ﬁgfeﬁl?:éﬁﬁilﬁ@ﬁ OF pi vot
pin, a box pigngn'gh Fhe A . the foregoing resin
~conpositions. Yet a%ot here %ﬁ%@%ﬁ?@ﬁéé’%ﬁ&‘?ﬁéf’?ﬁggﬁﬁ on provides a nethod of
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conprises incorporating a fragrance materi al gr oup-free
cheni cal H r uslidedfasbenemskhereint dwey poleyee fidte FihBesd Mgth THadeshiaped
article. The shaped articles of the invention, typical exanples of = which
i ncl ude the stougisting efier vowefomgrginabimeth, anslider, 25t6p aidostop and are

t hus capabl e of sﬁrvi ng as a pleasant aronatic
_ a bottom end stop is shaped from any one of the foregoing resin

compositions.
An additional embodiment of the invention provides a

15 slide fastener wherein a separable end stop assembly comprising
a pivot pin, a box pin and a box is shaped from any one of the
foreéoing resin compositions. |

Yet another embodiment of the invention provides a -
method of manufacturing fragrance-emitting shaped articles,

20 which method comprises incorporating a fragrance material
having an aldehyde group-free chemical structure when making
the polyacetal resin-containing shaped article.

The shaped articles of the invention, typical examples of
which include‘ the slide fasteners described above, emit a

25 fragrance and are thus capable of serving as a pléasant aromatic
source while retaining the outstanding mechanical properties,
heat resistance, fatigue resistance, sliding resistance, chemical

resistance and other characteristics inherent to polyacetal resins.



source while retaining the outstandi ng nechani cal properties, _heat

resistance,ﬂkﬁ}kﬁaﬁ resi stance,” sliding resistance, chemcal 7{8%284%nce
and ot her characreristics inherent to polyacetal resins. 6 PCTHS)VSW68 WO
01/51561 PCTIUS01/ 00368 The further addition of a fornmal dehyde scavenger
enabl es the production of shaped articles which have even better

aromaticity and suppress the release of formal dehyde. The invention al so

provi des resin Eberpasthemadditiomofs firinesl debgtlestapahgorténtllesthe be

produced, and a hod of nufacturing shaped articles that emt
fragrance mrepﬁ@g%qw&fﬁga%ﬁdeﬂrtﬁ%mmcmaﬁﬁ evhn Itder agemkdidity. 1 is

a-top view show.n art of sl i de fag}ener chain according to one
embodi ment of t gﬁﬁpgﬁpﬁ%ﬁ_ﬁeg}e&asg 9€£°é'n%%l;ﬁl.ehﬂ showi ng a slide fastener
according to another .oent. of fhe invention. Fig. 3.i.S a.top view
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9: Bottomend stop 10: Separabl’'e end stop asse or insertion,
gui de or separ &ffeefively. 12: Box pin

Brief Description of the Drawings
10 Fig. 1 is a top view showing part of a slide fastener .

chain according to one embodiment, of the invention.
Fig. 2 is a top. view showing a slide fastener according to

another embodiment of the invention.
Fig. 38 is a top view showing the essential features of a

15 shde fastener according to a further embodiment of the invention.

Explanation of the Reference Symbols
: Slide fastener chain
Fastener tape
Fastener stringer
Row of engaging teeth
Space
Slide fastener
Top end stop
Slider
: Bottom end stop
10: Separable end stop assembly
11: Pivot (or insertion, guide or separable) pin
12: Box pin
30 13: Box

20

25

Detajled Description of the Invention
The polyacetal resin used in the invention is preferably

a conventional polyacetal resin which is prepared by polymerizing
7



30 13: Box Detailed Description of the Invention The polyacetalJ&;Zééhgsed
in the i nvegly (s preferably a conventional polyacetal resi S
prepared by podli{/g%r%ﬁ?i zing 7 7 July 2004 - WD 01/51561 PCT/ US(é)fJi B80308,
copol yneri zing an al dehyde, typical exanples of which include

f or mal dehyde, -the cyclic oligoners of fornmal dehyde (trioxane and

tetraoxane), acetal dehyde and pr ene al dehyde, or_ by fco ol ynmerjzing the
b | dehy de PTF P RSGLARE @5@%@&’%& G eww,“&%gﬁﬁéaph@@nm es
gf O\\//vreﬂ gh ien>cll E?ie e ;miEﬁ %o ? AT QRI on%gfiad and@fai i}g o>éol.ane. It §s
advant ageous for the pgﬁ;(?a?é %pm}lgé)?fgqtﬂ?ﬁs @55‘? & ‘iﬁ’e 1&'1?$%%Fﬂﬁijl yner
in which th | (I i reln nis a

Ip(r;si t : Se tiﬁt eg%?lg anga%)?a??%w@ a%ﬁ??@’%’%%?%@?@#ﬁ 'Yl and nis a
10 it . . > . . . ) .
e R sl

from 10, 0005t o aefal)Gfpicaldexrnsaiples of evleehVinchideefBy R bRidd, 000. The
fragrance naterial added to the above-described 15 polyacetal resin to

produce the comrepichexidioand iloB-diomokine.adt ialadbmtte spomspfortheeason of
being, in it chenical structure, free of aldehyde groups. Al dehyde _
group- beari ng # negin thusprepared todre adimead palymertindwhicl shey in

resin conpositi,ons,other than | ya esins do, when uysed taogether

i gy s e BlE Ol o Syt

For%ﬁ ¢ acid, é@g%é%r)aagggafﬁ [ %’ I'uaﬁtﬁ g@gﬂ%‘ﬁﬁ}ﬁ%@‘ﬁﬁ?@ﬁl Botyacet al
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be used in the POOCHS! aUHA -OVCERY UH OMFhenuidler &Y¥&H L holecular
weight is preferably from 10,000 to 100,000, and most preferably
from 20,000 to 70,000.

The fragrance material added to the above-described
15 . polyacetal resin to produce the composition does not contain an
aldehyde group by reason of being, in it chemical structure, free of
aldehyde groups. Aldehyde group-bearing fragrance materials
which can be used without difficulty in resin compositions other
than polyacetal resins- do, when used together with polyacetal
20 resins, react with formaldehyde given off by the polyacetal resin
during processing to produce formic acid. The resulting formic
acid accelerates the thermal degradation of the molten polyacetal
resin, leading to further generation of the irritating formaldehyde
odor. For this reason, fragrance materials containing aldehyde
25 groups must not be used in the polyacetal resin compositions of
the invention.
If the fragrance material added to the polyacetal resin

has a boiling point lower than the melt processing temperature of



If the fragrance material added to the polyacetal resin has a boilin
poi nt Iower}é@}?% g]e mel t processing tenperature of 8 WA Al 1édulyg004 7
July 2004 &8 00368 t he pol yacetal or the conpositi oFCHER1PIRYr ance
material will typically nelt or vaporize during extrusion or injection
mol ding and nmay give off an aroma which is so intense as to be

' pol yacetal 5 resin or

Conpos: 1 on 1 SHCRERAGRYAReT Fda sommsbions he e tan Satoriel wiklo m x
e A A S A e o o
ot her undest a8 & 18 Byt 88 e Moy ARG o Benc 8200 Bl i mg poi v may
heref ore. - advantaGeone T of Lehc By arcl s rn R RS RATLEDAGafetel por

which is at 5 eawsimoriopipesitiopeis BB Ab 16651 ALBREOSESCNITHLPer At ure.

and preferably at |east about 250" agrance material s'that” nay be

used in the i nmmmaydmmwweth@f@mmdéﬁzdéfbﬂo@‘ﬁi@é’ﬁfg floph TRR' L1 NG

a fragrance to _the shaped article, as well as those used for the purpose
of ' inpartindhermaladegradagiost pEthe polynestad ivesiman ithe midcensineesiip
undesi rabl e odqrs. The fr&gb nce material is a fragrance 20 emtting or

redol ent conpodRE*ERIAEH aspmé adlearabich ihas an adverse effecthircthe s to
por i ume or 11 of S eUEhopiRERh aRd B proiiiativeymikapthernvadesiabief or
cinyl ene b as Sriesh TR ERMR e el R BLRE AR HRvdie oy ™
G premt  other rechy R SEROPE AR ARSI A" TV BBk
advantageous for the fragrance material to have a boiling point
which is at least as high as the polyacetal resin processing
temperature, and preferably at least about 250°C.

15 Fragrance materials that may be used in the invention
include those selected for the purpose of imparting a fragrance to
the shaped article, as well as those used for the purpose of -
imparting a deodorizing effect such as eliminating offensive or
undesirable odbrs. The fragrance material is a fragrance-

20  emitting or redolent compound or additive, the characteristic
nature of which is to emit a pleasing bouquet, scent or aroma,
such as that given off by a perfume or floral essence. Examples
of fragrance materials suitable for use in the resin compositions of
the invention include benzyl benzoate, ethylene brassilate,

25  eugenol, coumarin, cinnamyl alecohol, methyl cinnamate,
isoeugenol acetate, eugenol acetate, cinnamyl acetate, diphenyl
ether, methyl N-methylanthranilate and ethyl
methylphenylglycidate.



met hyl phenyl gl yci date. 9 WO 01/51561 7 July 2004 PCT/ US01/ 00368 The

fragrance ngblijkfdsr My be synthesized or of natural origi N.p 3}'&%5
such fragrance materials nay be used in conbination. The abo 194 nce

materials are generally available commercially as m xtures of two or nore
thereof in an 5 al cohol solution. Suitable use may be nade of such

commercial preparatio xtent that t fra ance-em ef.f ect
of the shaped articl eqﬁ% %%%%%% ’fﬁfrpﬁéfr}é% ?W?QIOI}@{FP%%J%@J

al dehyde group eAhal S| 10 used in
adm xture Wltth he abg'\;'gsg%scrlg%gl rag aﬁ%gerflﬂ; eflé_}sdg}%ﬁ% Sfﬁ’arfdehyde

group-free chegbsdinatioit UMBe HAY BAGRaNBE ShhELS gf&g%h@aﬁg' table for
u

use in the resin COHDOSItIOﬂS of the i'nvention Inc ose V|ng a

chemical strucawaiable contmescizdly aenhitfin@sdsiie o8 AERS tﬁéi?eoﬁndﬁs
i ncl ude functi onal roups, that react with al dehyde groups in

pol yacet al % eshicolmhsolybiost. Suitaddearseenmt beimbdewftaidh mnrﬁemﬁhlonal
groups that react with al dehyde groups in the polyacetal resin has the
dual effect of PreRa¥atlaysa fragrance to the shaped article and reducing

presence of such a fragCuibERRREFRAL LRS EbFRaRGs-PELS R SEodiortode r at | on
25 ppm or T oesShARK %&tf{%&ﬁé&;{% SRR eChrastRBRe TBRICHAL batoRR o [,
020 " e ec AL EERRPRiMtE G FROMIETRANAIILE V" deisdE B000s
ookl i e o 0 i
having an aldehyde group-free chemical structure.
Fragrance materials especially suitable for use in the
resin compositions of the invention include those having a
chemical structure which does not contain aldehyde groups but
15 does include functional groups that react with aldehyde groups in
the polyacetal resin. The use of a fragrance material containing -
functional groups that react with aldehyde groups in the
polyacetal resin has the dual effect of imparting a fragrance to the
shaped article and reducing the concentration of formaldehyde
20 released by the shaped article. The presence of such a fragrance
material is able to reduce the concentration of formaldehyde given
off by the shaped article at normal temperature to 25 ppm or less.
Normal temperature in the context of this invention is, for
example, ambient temperature, or room temperature (such as
25 about 25°C). . |
Examples of functional groups which react with the
aldehyde groups in the polyacetal include hydroxyl, methoxy and
glycidyl groups. A fragrance material having a chemical

10



WO 01/51561 7 July 2004 PCTIUS01/ 00368 structure in which these have been
substituteqﬂagbgn% aromatic ring is especially preferred. Exahp#leg0@4 such
fragrance Tt ertals i ncl ude eugenol , isoeugenol and et hyl PCT/US01/00368

met hyl phenyl gl yci date. 5 A fragrance material having a chem cal structure
whi ch contains no al dehyde groups but contains functional groups that
react with aldeh¥de groups .i.n, t he pal yacetal resin may be used in

conbi nat i on wi SHEYCkILghwdEC edravebesy substinited orsthe eromatiti ch has
Groupe i n the’ JoRed8 ERRPERILY Hctermeds ofratepie ehaneh Sepamansermt or | al i n
Al though t he. daarberiafl HBLEE SERER, Fehdissiil addBiRuka o o content of
\t/\}é:olgﬁfll | %agégoéﬁéﬁ%\%@mg \%gumé it ag? ItOLgf e:)g:);/gcg?grt régi 2 gén:)gsiof iltc))/on?y

The additiof of too it lfeadFAtécdftferidl é‘{dgi(g %@%ﬁ%gfswﬁgﬁﬁgge a

poor aromaticity, whereas the addition o na ance

of the shaped aohtaims no gidebytel grardsoble chitdi®RFuR] GRTa ouAh4TOr €over
20 may di m ni sh the physical properties of the material. The résin

conposi ti on of reaet witkrlidehydedronats in the polyarutal nesin foerybe dadilde
scavenger in order, to, reduce thg‘ concentration of formal dehyde gas
G2}

rel eased from e Rima e FELh & Bagrancednaderial havinga de¢mdeakcavenger in
from the shapeQPaieHEP oPhiflh Bap dutieber E3nbY dngeupRaoIZssional normal
tenperaturgy 11, \GQ4h3t38hct it éid%%%e gr%%gsui?&ﬁg %%?ﬁacetal resin.
The content of the fragrance material in the resin
composition varies depending on the type of fragrance material,
although the desired fragrance can generally be achieved at a
content of typically 0.001 to 1.0% by weight, and preferably about
15 0.01 to 0.1% by weight, based on the overall weight of the
polyacetal resin composition. The addition of too little fragrance
material gives the shaped article a poor aromaticity, whereas the
addition of too much may make the fragrance of the shaped
article so powerful as to be instead unpleasant, and moreover
20 may diminish the physical properties of the material.
| The resin composition of the invention preferably also
‘contains a formaldehyde scavenger in order to reduce the
concentration of formaldehyde gas released from the polyacetal
resin. Including a formaldehyde scavenger in the resin
25  composition enables the concentration of formaldehyde released
from the shaped article to be reduced to not more than 25 PpPm at

normal temperature.

11



The formal dehyde scavenger is nmost preferably one which efficiently fixes
for mal dehydgyeehyesikggal |y in the cooling step when the resi n é(g nis
processed, and also at normal tenperature. The scavenger flxes

f ormal dehyde by a reaction 5 in which a chemical bond is created between

t he fornmal dehyde and the scavenger nol ecul e. Exenpl ary substances capabl e

contai ning organ - comatadorpLOHEByHRMERchler i modes Brefeably bRoSt rac i ve
exanpl es i ncl udghash BeREfRYLLy EB&QHEB&' ﬁﬂbﬁ tcﬁ%&mcwmg% ooling sfep

di et hyl am . nonet hyl  propanol, am n ut an am noe prop
tris(hydr oxynetdvhbhaﬂhmee@hmposﬁy@ﬁ Q@@W&éﬁ@eﬂe andda&tp%l ﬁ@ikﬁfél‘ft hyl
e

propanol, p- aniriobenzoic acid, methyl p- am nobenzoa

p- ami nobenzoat denppermtivehe At scamgbx&ﬁ’xd@th@foﬁﬁh@@@hﬁé@ﬂ&y aci*eézctiﬂﬂ hyl
o 15 am nobenzoate . ethyl o- am nobenzoate, o-am nobenzoic acid am de,

adi pi ¢ aci dShydnawhdeh %QMOQanOBdES creaiﬁanbbewem tthetformaldehyide
- di phenyl hydant oi 1- hydr oxynet hyl - - dlnethylh dantoin oxalic acid
hydr azi de and r%@ﬁhe.%ﬁe'engﬁéme eCUi‘ﬁesEXﬁﬁ%P BEY 53bG ¥811ng$ gapeble ofii xt ure

fL“” 8an:82.eﬁfﬁ#t§%’flyhreeq i R 103 d%ﬁ%&akgﬁl%&ei&ciﬁé‘é%:;oéé‘@%geto
5% 1% t

overa Y’E:WE. aht SRR b obuPrads hahd o Al b iBiler Sy enger
[rgg :nﬁiﬁ nalyndl m ni shﬁ%tgﬁée Eg)m ca lgra%g%%lﬁ‘ﬁgéﬂhgg #ﬁ@@e%éﬁﬁ%@ngnegf

result in gbe aaidlommEt 1ndepReihs] prép D ul'y 2004
PCTI USOL/ 003681{1?pnecessar y,Hgt her addi t?vIer I():om*rgﬁy use%taz%&l’

aminoethyl propanediol, tristhydroxymethyl)aminomethane,

cyclobhexylamine, diethylaminomethyl propanol, p-aminobenzoic
acid, methyl p-aminobenzoate, ethyl p-aminobenzoate, p-
aminobenzoic acid amide, o-aminobenzoic acid, methyl o-

15 aminobenzoate, ethyl o-aminobenzoate, o-aminobenzoic acid
amide, adipic acid hydrazide, hydantoin, 5,5 -dimethylhydantoin
5,5 -diphenylhydantoin, 1-hydroxymethyl-5,5 -
dimethylhydantoin, oxalic acid hydrazide and hydantoin-5-ureido.

2

These may be used singly or as mixture of two or more thereof.
20 The content of formaldehyde scavenger in the resin
composiﬁon of the invention, when present, is preferably 0.001 to
5% by weight, and more preferably 0.02 to 0.1% by weight, based
on the overall weight of the resin composition. Too little
formaldehyde scavenger may result in a low formaldehyde
25 concentration reducing effect, whereas too much may diminish

the physical properties of the resin composition or result in the

formation of mold deposits.

12



pol yacetal resins, such as heat stabilizers, antioxidants, plasticizers,

| ubri cant s, “&idt and col orants may be added to the polyacef%ﬁmYQQQ%
conmposition of the invention insofar as the 5 objects and &GTABOH0EH8t he
i nvention are attainable. The fragrance material may be added at any stage
during preparation of the polyacetal resin conposi tion and production of
the shaped article. Th s, It may. be ed together w th the various

addi ti ves when these ar q‘ﬁ@@é%%t%hﬁﬁ@ tivepyomemwnlyessad int nay be
Const i tuent s | SCRFERARGEIE el r“be“?aﬁ@eﬁme&%féﬂr bepidentoor 11 may be
ol di ng rmchi e o ki P e GRut SRR il eBlbnlin e bt declasthe
pellets. 15 HOW?&QGM%%?Céﬂg’g%\%gﬁ%f?h%i%%nﬁ%fg@é %%Fg% f;](%)e at | east

two heat excursions at 200C or conpl et e,
the fragranfe mﬂiﬂ@&t&siﬂn&@f@btgﬁﬁtﬁélﬁin’irénnghaﬂ‘éaﬂ gased, which may

| ower the fragrance [ rrpartr ng effect of the sha artr ‘cl e obtained as the
fini shed pr oduct e fitagrayceaddidiiahnidy bb%drﬂ.@&h%’b&%r Qpdegial in the

processi ng IS preferred such as during the nol ding or shaping

oper ati on. gﬁmgmara Fagrofridee pelyageta hpesinasbrhpositivyismd  t he

fragrance rraterr a t he, %%gd article after it has been. 25 manufactured,

al t hough this QﬁB@Bﬁ@HDr%f 2%y lrg&adls‘batrmltfmagrmaddhds poor
tainabilit | dehyd trat

s best reducei et WEH VS Tafiiis aliEiesihen g?eaér%@&q“’éf&ﬂ;éd' he

f or mal dehy 1 801/ 0368 er .prior to

resin pell g? p?ogﬂjct i ong(g%ilétl V\E]ar{ﬁ#éag{" Gntm ’%B%P

pol yacet al resivhemghé &en&wbqrﬁhe%&revaﬁls&ﬂfeﬁd&%eﬁeﬂéa &hd WBYL8S

produced from the pol yacet al

: to produce resin pellets, or it may be added to the processing
apparatus, such as an extruder or an injection molding machine,
when the shaped articles are formed from the resin pellets.

15 However, because the shaped article is subjected to at
least two heat excursions at 200°C or above by the time
production is complete, the fragrance material volatizes and is
gradually released, which may lower the fragrance-imparting
effect of the shaped article obtained as the finished product,

20 Accordingly, addition of the fragrance material in the processing
step is preferred, such as during the molding or shaping
operation. _

Alternatively, ﬁagrance may be imparted by applying
the fragrance material to the shaped article after it has been

25 manufactured, although this approach is undesirable because the

| fragrance has poor sustainability in the service environment,

The formaldehyde concentration is best reduced at an

early stage. Accordingly, it is effective to add the formaldehyde

13




resin conposition of the invention by any suitable known process 2(5)02uch
0
g

as conpresswouiEMgdi ng, injection nolding, extrusion, blow npé@%é' 100368
rotational nolding, nelt spinning and thernoform ng. |Injection nholdin

especially preferred for nmaking small shaped articles such as fasteners.
The pol yacetal resin conposition of the invention is 10 suitable for use in

the production of shaped artjcles. for,,a variety of_ uses, Qut is _especially
vel | -sui ted toSFASCHEBHBLIOLYP B¢5i0 pallet pradustipy; thay is, W&W@Qiﬁ

sui ted to *FHE _ A % S

The si1de f ast SFVRR AP hINELE R blyne J5T 26000 Brdlihe SoBiS ARGHAVES) ol or
' I ndi vi dual 15 | . ' h d

Cpaces S uhich are froa ol oPbag o aRgna e Beafead ARl FEb hofyaditin

al ternation at regin/@ém'wseﬁwﬁ!ﬁ@@Méﬁﬁoﬁwéﬁﬁ%&gﬁl&ﬁﬂo&& %gg&schai n

1is cut on cutting lines Il in the spaces 5. OwWs an e I nént of

-a slide fas$ensuch @&canpredsivn iwoldieg] MiestivAnmoldns| étteulsdsh Hleky 6 has
both a row of engaging teeth 4 disposed along the facing edges of a pair

of fastener t g, sokhtzonsl deslddnghiveit epgagise amdthermofsrmies. row of
engaging teeth_ 4, Depending on its node of use, the slide fastener 6 may
al so have a t opnfdion spoliingds especialy prefeweg foras alingesmailcshapedi ng .

o the sl de. { LTSI Siigh AAABLANCE par abl & end stap assendly 10 compri sl ng
o 1Yot (O nser L Ton, it SLSPRLADLEL PO AL ook B0 12 and 2 box
e ! R MEseH e et RO 5 ARESHER T Y a8
described, theoffeisBgdbat isBEPEERIIN Widl-SHRJPV the production of slide
fasteners. Fig. 1 shows an embodiment of a slide fastener chain -
1 according to the present invention. The slide fastener chain 1. -
is the form of a continuous body which is later cut into individual:
15 slide fasteners. Rows of engaging teeth 4, and spaces 5 which are
free of rows of engaging teeth 4, are formed in alternation at
given intervals along the length of the chain 1. The chain 1 is cut
on cutting lines II in the spaces 5.
Fig. 2 shows an embodiment of a slide fastener 6
20 according to the invention. The slide fastener 6 has both a row of
engaging teeth 4 disposed along the facing edges of a pair of
fastener tapes 2, and a slider 8 which engages or separates the
row of engagihg teeth 4. Depending on its mode of use, the slide
fastener 6 may also have a top end stop 7 and a bottom end stop 9
25  torestrict sliding movement of the slider. As shown in Fig. 3,
instead of a bottom end stop 9, the slide fastener may have a
separable end stop assembly 10 comprising a pivot (or insertion,

guide or separable) pin 11, a box pin 12 and a box 13.

14



5 of engaging teeth involves feeding a fastener tape between a_pair_ o

mol d hal vesygyWakgh there are formed in the |engthwise direct{ dWyg004
plurality of engaging teeth row shaping cavities, closing tHM&/BHi00iE nol d
hal ves, and filling the engaging teeth rowformng cavities with the resin
conposi tion discharged from 10 an extruder or an injection nolding nachi ne,
thereby forming a row of engaging teeth on the edge of the fastener tape.
In the slide fastener, r-B]ﬁ? row of enghgime tebihidrin tlopigevehtivh @didebot t om end

stop, separabl e end st assenply_or, other parts nay be nade of the
inventive resi &aﬁ&&f‘d%? fghan @fwmﬁm@ydmmaﬁemﬁﬂm reginor all of

mmterial havi ngoRp oSk B Bg or T D e et Ur o om 15 a o
brovi des & pl easi ng arSHETOI AL tRiSRison ofReniasransE thedowr i ol e
20 on whichsit gffas E@ﬁﬂ 1.0 L Ri g way i rt._ a relaxing and
refreshing Ar omat Cg*&%jﬁfiggf?é eﬁog}é%r%%raé{%gea fﬁﬁ%&fﬁeﬁtaﬁgm%&’%@d@d}%ﬁ zing
effect s usedf moliphabnis 1o WHICHITHIR 4y i 46 ifldolchastoner has been
urndes '

attached has a counteractive effect against offenSiveé or i rabl e

odors. Moreovediretiati aglivrelityi cfamned eimg té&hfﬁ%-@hagﬁ_ﬂg%’dﬁ?ie%eet hto
rew o

engage or separate the teeth causes the surface of th teth and
the inner facectEingdhe pajerof motd dinlwbscandtfillirethe bhodPiRdA54861 PC

| USOl JOO368 pass _tp rub against each other, releasing to the air the
~aromatic constPVRIIPIESRVItIGH With thagesowcomporjtipnndischerpedfadar t he

sl.ider and;4 hereby . intensifying.the fragrance. In addition, sliding the
slider al gln% t%ﬁ_mﬂg#ré’ﬁg%%i patin m Brmﬁggﬂge,iﬁhewbﬁfrﬁomngtaact with
a top stop posf&dvcﬁfeéhe%%ﬁigfés%eg%ﬂo%g 0% g8 of [he E8& her ré%/ec-)r a bottom stop

or separable stop ass
In the slide fastener, any or all of the slider, top end

stop, bottom end stop, separable end stop assembly or other parts
may be made of the inventive resin composition. The slide

15  fastener in which any or all of the plastic members are made ofa .
resin composition containing a fragrance material having an
aldehyde group-free chemical structure emits a fragrance at all
times. Accordingly, the slide fastener constantly provides a
pleasing aroma to someone wearing a garment or using an article

20  on which it has been mounted, and can in this way impart a
relaxing and refreshing aromatic effect.

When a fragrance material having a deodorizing effect
is used, a garment to which the inventive slide fastener has been
attached has a counteractive effect against offensive or

25 undesirable odors.

Moreover, sliding the slider along the row of engaging

teeth to engage or separate the teeth causes the surface of the row

of teeth and the inner face of the slider through which the teeth

15



at the other end simlarly causes rel ease of the aromatic constituent to
the air, tivepebyissnt ensifying the fragrance. Wien a slide fgéﬁﬁj’@%ﬁf,ﬁ&% part
thereof is made. fromthe. 10 conposition of this invention, the conposition
may be used for the various parts as follows: a slide fastener chain
containing a row of engaging teeth disposed along the facing edges of a

air of fasten | Ilng teeth Is_made.fromthe
Eonposi tion; af)?]s %ig%%bs% g%ﬁ%%%@%?ﬁlﬁ%%ﬁ?%%%%eﬂb%%@? @Epﬁaiﬁlgposed _
al ong the faci b i O . er el w of
engagi ng teet hﬂ%%ﬁnﬁ?ﬁsﬁ%%xﬁ;ﬁpg@%? iBgV;\?f gﬂgﬁﬁﬁlegz ?%%e%gpﬂ%ﬁ%lé%i ning a
row of engagi nglideetand ¢he ﬁaﬁdﬁh‘iﬂdh?&]:ieaﬁia@&‘aﬁ@gﬁslﬂfadﬂiﬁ%hﬂ of

fastener tapes, 25 and a slider which slides along the row of engagi ng

teeth, causi nglitlieg thetdlider altg@’&imwowe@ﬁeﬁg@gin@ﬂbéethmﬁ&%ﬁiagﬁ@%iﬁ S
made fromthe conposition; 16 WO 01151561 7 July 2004 PCT/ USO'/ 00369 a
sli de fast éner lidgngentactgvithr adopfstenpasitignedeathone endosftharowgof he

10, 005 o oS B s oy e

Sl e T ast ener 2k SHERHER P FORLGHTE falEes eloserp iespuaaatia ong the

Faci 10, edues oboreftientlo! S AECY RS, Syeriill iBE Lt athy s ot one

ceparable st op assenplyor b aeReTalt ety B (BT, LIFIL PRond! f O 11
10 composition of this invention, the composition may be used for the

various parts as follows:

a slide fastener chain containing a row of engaging teeth
disposed along the facing edges of a pair of fastener tapes,

15 wherein a row of engaging teeth is made from the

comyposition;

~ a slide fastener containing a row of engaging teeth
disposed along the facing edges of a pair of fastener tapes,
20 wherein a row of engaging teeth is made from the

composition;

a slide fastener containing a row of engaging teeth
disposed along the facing edges of a pair of fastener tapes,
25 and a slider which slides along the row of engaging teeth,
causing the teeth to engage or separate, wherein the slider is

made from the composition;

16



The resin conposition according to the invention is not 15 limted only to
use in sli dﬁ&ﬁ?ﬁ?@ers and slide fastener chains, but nay be Jnﬂ'bgw as
well in a variety of small shaped articles, including snap HCEU®E633
hook-and-1 oop fasteAers, rail-type fasteners, buckles, sw vels, cordlocks
and key chains. The inventive resin conposition can also be used to nake
various 20 plastic itens for ,(H]S ruction applications, such as janbs,
sashes and frames for w nd%\ﬁil, stenen eppiaimingsproesef ey gingcteeths,

and door knobs, slidi.ng doer ;handles, "' crescen-e' door handl es and sash
rollers for doors. dﬁﬁg FB&I%WE& fg%mg§dg|e§ iayPALLYL fasfener tapest r ati on

25 d t int | gt ' ti T I t.al | d
'n the oxamples of THLD vt testhiies Bbip i ret. Binm a5dveas éfELSnSZ?F
hi gh-f1 d f 1.t h nmb 77 J
2004 ol ecular el ghreste sy 2ot ol et Fhelbi iy, P Bfon SR ST ibi e ¥
trade name Bel ri nTMt8pYT b6l gi-eg,@!ﬂgq{.% l—ﬁ% %élﬁlg)rv?lgiﬁg%gaatneal al used in the

respective. 5 exanples are shown In Ta
of AromaBoi | i ngAl dehyde fragrancepoi ntgroup material * A-1PNSO
85095C nnanon237CNo A- 2PNSO 85134Coconut 148C (20No mmHg) A-3
- Eugenol Spi ce255CNo f ani | y sAslidedantemat Rasid66aiie. rovb SR R%133 Gasanut
+X250CYes vanilla -.6Vanié LLianani Il a. 284CYes ) -
sposed along the facing edges of a pair of fastener tapes,
which row of teeth has at one end a top stop and has at the
10 other end a separable stop assembly comprised of a pivot pin,
a box pin and a box, wherein the top stop or the separable

stop assembly or both are made from the composition.

The resin composition according to the invention is not
15 limited only to use in slide fasteners and slide fastener chains,
but may be employed as well in a variety of small shaped articles,
including snap fasteners, hook-and-loop fasteners, rail-type
fasteners, buckles, swivels, cordlocks and key chains. The
inventive resin composition can also be used to make various
20  plastic items for construction applications, such as jambs, sashes
and frames for windows, patio doors and J apanese shoji screens,
and doorknobs, sliding door handles, “crescent” door handles and
sash rollers for doors.
The following examples are given by way of iflustration
25  and are not intended to limit the invention.
The polyacetal resin used in the examples of the
invention and comparative examples was a standard high-flow

grade of polyacetal homopolymer with a number average
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*Names given for A-1, A-2, A-5 are trade names. 10. A-1, A-2, A-5: Produced
by G vaudan Roure K. K. A-3, A-4: Produced by Mdori Kagaku Cd.Jul{2¢f4 A 6:
Produced. by Kanto Chemi cal Co., Inc. 15 The formal dehyde scavengers used in
t he respective exanples are shown in Table 2. 20 Table 2: Fornmal deh de

- Scavengers Type B-1p-am nobenzoate Ethyl B-25.5-dinethyl hydantoin

B- 3Tri s( HYDROXYMETHYL) am nonet hane B--1, B-3: Produced by Kanto Chem cal
Co., Inc. B-2: Produced by Mtsui -Chemicals, Inc. Table 1: Fragrance
Materiats 25 Jrﬁog!ﬁlaﬁl{vﬁgﬁ@o? IUOOR AN UPETHLISAL bYUBESPERAHIES 1 to 6,
and Conparative anples 1I"to 9 In the respective exanples, the

f or mal dehyde seqdenddle tretiyvwame Tablrén? GO R ddetal potyraepr oporti on
indicated in Table 3 to the polyacetal resin, follow ng which the mxture
was nelted 5 and worked in a 35 nmtw n screw extruder nmanufactured by
Toshi ba Corporation, t}iga f@@%fagd@@l raaterdal usedgiry éhpaldserectofe .t he resin

conposi tion. i S | ’loei'c?leal Belbgsin  tenperature of 210 to
230C and agf egééz éggt‘é&%b%%?w%qug . The fragrance materials shown in
Table 1 were added and mixed 10 into the resulfing resin pellets in the
proportions indicated in Taflablg 1y HMMM&—&' i ke—test—pi eces 5

cmlong, 3 cm wde andT§p ¢fin t hi ck ieomaabr|i caBedlingi nd Alehyeetli on .
mol di ng fragrance point group _
~ material* :
A-1 | PNSO 85095 1| Cinnamon | 237°C No
- A-2 | PNSO 85134 Coconut 148°C (20 No
| mmHg)
A-3 | Bugenol Spice 2565°C No
family
A-4 | Isoeugenol Rose 1 266°C No
A-5 | PNSO 85133 Coconut + >2350°C Yes
vanilla .
A-6 | Vanillin Vanilla. 284°C Yes
*Names given for A-1, A-2, A-5 are trade names.
10.
A-1, A-2, A-5: Produced by Givaudan Roure K.K.
A-3, A-4 : Produced by Midori Kagaku Co., Ltd.
A-6: Produced by Kanto Chemical Co., Inc.
15

The formaldehyde scavengers used in the respective
examples are shown in Table 2.

20 Table 2: Formaldehyde Scavengers

Type
B-1 Ethyl p-aminobenzoate
B-2 5,5-dimethylhydantoin |
B-3 Tris(hydroxymethyljaminomethane

B-1, B-3: Produced by Kanto Chemical Co., Inc.
B-2: Produced by Mitsui Chemicals, Inc.

25 . 18



'rrﬁchi ne. Molding was carried out at a resin tenperature of 200C and a nold

For med dah gt

t enper at ur 19 WD 01/51561 Pol yacetal Fragrance

resi nmateri al scager]iger (W 9% TypeAnount TypeAmount (wt wt %P%éxmﬁﬁfe

199.9A-10.1---- Examle 299.9A-20.1---- Examle 399.9A-30.1---- a e

499. 9A-40. 1- - Exanpl e 599. 7A- 20. 1A-10. 2 Exacorrpn:oe gxgg 23941808:?8m2 o

Ex. 499, 5.- - puARNes e Hracamips Eo 998520, _
: Ex. 997.0A-

Conp. Ex. 7-99. 9A—501 Ex 899.0A-61.0 Com

The test pieces obtai ngﬁl E‘?‘DPHE k%@é@%t%fmwi%ﬁzsoﬁz?gﬂy

tests, formald r

perfornmed as d%@gﬁ‘i@“@f@tgﬁ%ﬁ a{lggﬂp{ﬁz CREORR E?PPH&‘F%?&P in Tabler8st

Met hods: | to the polyacetal resin, following which the mixture was melted

5 and worked in a 35 mm twin screw extruder manufactured by
Toshiba Corporation, then extruded and cut to give pellets of the
resin composition. Extrusion was carried out at a resin
temperature of 210 to 230°C and a feed rate of about 230 kg/h.
The fragrance materials shown in Table 1 were added and mixed

10  into the resulting resin peilets in the proportions indicated in
Table 3, following which plate-like test pieces 5 cm long, 83 cm
wide and 1.5 mm thick were fabricated using an injection molding
machine. Molding was carried out at a resin temperature of

200°C and a mold temperature of 80°C.
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1) Aromaticity:

bag was helr%&g#glr?gi e

t he test pleces were renoved,

an al um nu

opened,

I n each exanpl e,

pi eces  was determ ned. 2) Fornmal dehyde Concentrati on: _
test pieces were placed in a 300-nL 20 pol yethyl ene cont ai ner,
container was tightly closed. The container was held for 24 hours at normal

i ndoor s Tdhulel SmiCumpbueldinbRatiorof Ré@b@@oﬁ%ﬂﬁﬁ@h‘t@t ion within

tenperature
7 July 2004
Constituents
measured usin
of the U.K ).
for exanpl e,
3) Melt Stabi
conposition
foll owi ng whi
was cal cul at ed
wei ght - weig

10

15

20

sonme 30 to 40 test pieces mere pl aced
kraft paper bag, which was then seal ed 7 3y, £004rhe
tenperature for 24 hours,

I n each exanpl e,

and t he

in

15 after WRCAIRHE0IBg was
and the arorraticity of the shaped
t wo

b0 Vo 01 gggé?ﬁ%}? {3&‘12004 00356 (F FRAGETAE vk
y a Mark 11 Fo Iﬂﬂt@ﬁl tured hy [SCENE i es
Nor mal terrpera Wﬁ@’ﬂ) n thlgsgg nt ddnowintt i s vent it amicunt p
anbi ent tenperature, or m t enp@tz%yr PUk) 250) .
Eim 1 eCe! €T gopd Wer any of tigypor V’i‘ﬁfiﬁ' ,_\I : I hire
Exan ulaénhf 99.9..¢ . el " ﬂalm t her mat- st abi ity i ndex
_melwﬁ bel OV\BQ'Eher nal ASBab i y11 ndex (/) = (initial
hEXé_hi}@Ie dest) xo@ inipn.al weigny 15y Argnati¢ity |
Example 5 99.7 A-2 0.1 A-l 0.2
Example 6 99.0 A-4 1.0 -- -

Comp. Ex. 1 100 ~- -- -- --

Comp. Ex. 2 99,95 - -- B-1 0.05
Comp. Ex. 3 99.8 -- -- B-1 0.2
Comp. Ex. 4 99.5 -- -- B-1 0.5
Comp. Ex. 5 99.8 - -- B-2 0.2
Comp. Ex. 6 99.8 -- -- B-2 0.2
Comp. Ex. 7 09.9 A-5 0.1 - -~

Comp. Ex. 8 99.0 A-6 1.0 -- -~

Comp. Ex. 9 97.0 A-6 3.0 - --

The test pieces obtained in each example were subjected
1o aromaticity tests, formaldehyde concentration tests and :
thermal stability tests performed as described below. The results
are given in Table 4.

Test Methods:

1) Aromaticity:
In each example, some 30 to 40 test pieces were placed
in an aluminum foil-lined kraft paper bag, which was then sealed
shut. The bag was held at normal temperature for 24 hours,
affer which the bag was opened, the test pieces were removed,
and the aromaticity of the shaped pieces was determined.

2) Formaldehyde Concentration:
In each example, two test pieces were placed in a 800-ml

polyethylene container, and the container was tightly closed.

The container was held for 24 hours at normal temperature

indoors, following which the formaldehyde concentration within

20



F.ormal dehyde Ther nmal J (23C)concentration stability (23C, ppmi ndex 25@1& %

7
Exam | e 1Faj.pt 21.10.25 - Exanpl e 2Coconut snel | 21. 00. 25 -
3Faint ar o?r‘g%j.l)%g%gg -Exanple 4 Faint rose aroma 14.1 0.19 BEWI&B&Cconut

' - : . 1For mal dehyde
snel | 3.10.18 -Exanple 6Floral famly aroma7.90.18 -Conp. EX
snel | 28. 00. 23 Com . Ex. 2Cdorl ess2.70.13 Conp. Ex. 3Cdorl essl. 30.12 Conp.
Ex. 4Qdorless0.70.13 Conp. Ex. 5Cdorless2.00.28 Conp. Ex. 6Cdorlessl. 40.23
Conp. Ex. 7 Vaiffl@niganer smsmepsagedonsingtx Mark Al Bmantldanetém 46. 30. 72

smel | Conp. Ex.(ngumpfersaned byehioh d.80r3808és ofthle BOKIRDl e 4: Test results
for aromaticity,
Normal temperature in the context of this invention is,

5 for example, ambient temperature, or room temperature (such as
about 25°C).

3) Melt Stability:
A predetermined weight of the polyacetal resin
10 composition was held at 259°C for 30 minutes in a nitrogen
atmosphere, following which the weight loss was measured. The
thermal stability index was calculated as shown below.

Thermal Stability Index (%) = (nitial weight - weight after tost) x. 100

initial weight
15
Table 4: Test results for aromaticity,
formaldehyde concentration and thermal stability
: Aromaticity Formaldehyde 'I‘hex:n':lal |
23°C) concentration st.ablhty
(23°C, ppm) index
(269°C, %)

Example 1 | Faint aroma 21.1 0.25
Example 2 | Coconut smell 21.0 0.25
Example 3 | Faint aroma 15.1 0.20
Example 4 | Faint rose aroma 14.1 0.19
Example 5 | Coconut smell 3.1 0.18
Example 6 | Floral family aroma 7.9 0.18 ‘
Comp. Ex. 1 | Formaldehyde smell 28.0 0.23
Comp. Ex. 2 | Odorless 2.7 0.13
Comp. Ex. 3 | Odorless 1.3 0.12
Comp. Ex. 4 | Odorless 0.7 0.13
Comp. Ex. 5 | Odorless 2.0 0.28
Comp. Ex. 6 | Odorless 1.4 0.23
Comp. Ex. 7 | Vanilla smell 26.6 -0.33
Comp. Ex. 8 | Unpleasant vanilla 46.3 0.72

smell
Comp. Ex. 9 | Unpleasant vanilla 52.3 0.57

smell

20
21



f or mal dehyde concentration and thermal stabilit 21 7 July 2004, WD 01/51561
PCTI USO/OQ%@%I}%%G%S apparent fromthe results obtained in Exadmihed00 o 6
of the invention, fragrance-enitting nolded articles can be PCTAUR0AOAIE by
addi ng a fragrance material having an al dehyde group-free chem cal
structure to a polyacetal resin, or by adding a 5 fragrance material having
an al dehyde group-free @em’ cal structure to a polyacetal resin in which a

for mal dehyde scavenger 23S ZpPstentdreny the gesulis ahdsined indEaamedes i

Ex | 2 d h that th diti f f terial havi

al dehyde gr oup-1Pr8F 1BeR¥RRiAn, dragtanreenythng Mpldad ATt aes fanbeni ch a
f | dehyd i i ted, | th trati f
ormal demde ¢ MRAEAER Y Sad1a0 o AESLRRLE S P hEvinl aRORIEE | " ©
Exanpl A4 d i | h db
ha D ded o iouinfde il GRS 8 WS IBhb U U by SAGENCE, DY,
contai ns no5al dehyelenes evptertalchsodnd as Alddhisded %‘lﬁp-ﬁf&%’@h&ﬂ%ﬁﬂ eacts with

ul t's obt al ne

formal dehyde within the pol yacetal resin. The re I'n

Conpar ati ve Exatphetairs, tBagulyatétainesin iatwhith ddferefaldehiderfacenggier i al
havi ng an al dehyde 20 group-bearing chem cal structure increases the
anount of forn&S@émmCWtBéd, and that increasing the anount of
fragrance material add | eads_ to the rel ease of an unpl easant odor and

| oners the thermal stabtlhgrgsaltsiohtaineddn Bssmples? sndrfpshow tinet the

orimi atod 111 SHHSOB0R i BREALEH Rt oH I ABY B ALHAe By EERUE-EteG esi n
conposi ti ofyy Waghat R Wradtnds to a polyacetal resin in which a formaldehyde
scavenger is also incorporated lowers the concentration of
formaldehyde released by the molded article.
The results obtained in Examples 4 and 6 show that the
- concentration of formaldehyde released by the molded article is
15 . reduced by the use of a fragrance material which contains no
aldehyde groups and carries a functional group that reacts with
formaldehyde within the polyacetal resin.
The results obtained in Comparative Examples 7, 8 and
'9 show that the use of a fragrance material having an aldehyde
20  group-bearing chemical structure increases the amount of
formaldehyde generated, and that increasing the amount of
fragrance material added leads to the release of an unpleasant

odor and lowers the thermal stability of the acetal resin.

25 Example 7
The polyacetal resin, fragrance material and
formaldehyde scavenger were formulated in the proportions

shown in Table 5, and a pelletized resin composition was

22



7 July 2004 PCTIUSO /00368 prepared by the same nethod as in the other
exanpl es Of\g'tﬂgﬁs | nvention. 5 Table 5: Proportions of Resin I\/b7f€f~i"¥1§004
Conposi tion ngéfget al Fragr anceFor mal dehyde resi nmat eri al s&&FAF§EPO3IE/t

% TypeAnmount TypeAmount wt %9 (w % Exanple 799. 8A-20. 1B-30.1 The pelletized
resin conposition was nolded into the various slide fastener chains having
rows of engaging teeth, 10 essentially such as shown in Figs. 1-3. The
respective sli d&epagse the pame methed anan éheatheneptasoples of tlle and a
transverse tensile,strength test was conducted on each of these slide
fastener chai HEVeBHPLccor dance with JIS S 3016. The results are shown in
Table 6. 23 WD 01/51561 Chain Chain Head Transve wi dth thickness w dth
(mrse (MM (M) (mM)strength ft Sanple 15.612. 562. 093. 4847.13 Sam | e

25. 602. 572. 083. 4845. 54 - Sanpl e 35.592. 562. 083. 4846. 40 Sanpl e

45. 652. 562. 883. 4847. Table 5: Proportions of Resin Molding Compositions

Polyacetal Fragrance I Formaldehyde
resin material scavenger
(wt %) Amount Amount
e
Typ (wh %) Type (b %)
Example 7 00.8 A-2 0.1 B-3 0.1

The pelletized resin composition was molded into the
various slide fastener chains having rows of engaging teeth, |
10  essentially such as shown in Figs. 1~3. The respective slide
fastener chains were labeled as Samples 1 to 10, and a transverse
tensile strength test was conducted on each of these slide fastener

chains 1 in accordance with JIS 8 30-16. The results are shown in
Table 6.
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"~ Sanp
75. 582. 562.
95. 622. 562.

0. 050. 0335. 0 O.

strength of
These

| e 55.612.572. 103. 4849. 55 Sanpl e 65.612.572. 073. 4846. 79 Sam | e

pol yacetal res
Chain Tensile
matter conpri 4
that is, .in if

conposition ag

boi l'i ng poi nt

t enper at ur e.

‘%@1&% 20 Sanpl e 85.602. 552. 083. 4848. 67 Sam | e ! July2004
96 Sanpl e 105.622.552. 103. 4845. 42 PCT/US01/00368
Aver age5. 612. 562. 093.4847.24 5.70 2. 60 2.08 3.50 Specification0.14(+0.10,.
07) 5 1In all the sanples tested, the transverse tensile
the slide fastener chain exceeded the specification val ue.
results denonstrate that the slide fastener chains according to the
i nvention retain_the Bxlokl Geﬁhde@mtenei- (ﬂnm’i‘bh@ﬂd Tés RBebultiso
ins. 10 7 Ju abl e G: rﬂéﬁp‘z jst ener
Test Results cft % % :% 1P11&\3h:orrp03|'1 1on of
ing in adm xi ]:h % Sé?l r@%ﬁi gnfman] r rfagr&¥fce materi al
s chenical §t ?%@ 8 of |afmanyde grougsstrengkh
cording to Cl al m1 A,herel n the fragrgnce natleri(@l)has a
Barhphsl as Niglpps|theg g8 pollyacpball reaRn [PrR¢assT g
Sample 2 5.60 2.57 2.08 3.48 45.54
Sample 3 5.59 2.56 2.08 3.48 46.40
Sample 4 5.65 2.56 2.08 3.48 47.72
Sample 5 5.61 2.5 2.10 3.48 49.55
Sample 6 5.61 2.57 2.07 3.48 46.79
Sample 7 5.68 2.56 2.10 3.48 46.20
Sample 8 5.60 2.55 2.08 3.48 48.67
Sample 9 5.62 2.56 2.10 3.48 48.96
Sample 10 5.62 2.55 2.10 3.48 45.42
Average 5.61 2.56 2.09 3.48 47.24
Specification | 5.70% (+(2)'g8 2.08+ | 3.50% 35.0
0.14 il . .
0.07) 0.05 0.03

10

In all the samples tested, the transverse tensile strength of
the slide fastener chain exceeded the specification value. These
results demonstrate that the slide fastener chains according to
the invention retain the excellent mechanical properties inherent
to polyacetal resins.
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3. A conposition according to aim1l wherein the fragrance n?te [ b4
contains a functional group that reacts wth al dehyde groups H”@ﬁ@

pol yacetal resin. 4. A conposition according to Claim1l1 wherein the 15
content of the fragrance material, based on the overall weight of the
conposition of matter, is.0.001 to 1.0% by weight. 5. A conposition
according to Claiml wherein the fragrance material is one or nore nenbers
of the group consisting of eugenol, isoeugenol and ethyl 20

met hyl phenyl gl yci date. 6. A conposition according to Claim1 further
conprising a fGFﬁ&WﬁEhyde scavenger. 7. A conposition according to Caimé6
wherein the formal dehyde scavenger is present in an anount of 0.001 to 25
5% by wei ght, based on theceuppasitiorodhaslert demprisios in admaktur ter. 8.
A conmposition according to Cdim6 wherein the fornal dehyde scavenger is

~one or nore nenpelyacdtal resin aupd aciregranioegmattesialythat hilRod&nzoat e,
5,5 - dinethyl hydantoin 30 and tris( hydrogyagt h Ili{z)am nomet hane. 25 7 July
2004 9. A conphsmical strvetuiragfies of aldeby eﬂ%ﬁ §:he formal dehyde

LT i e SO R LERTOL A S e 0
oS DAL TR I BT
(1307 ane o g Phol P RSB ABfati 0T oup coniSting of

further conprises a fyr mLgpipesitinnuenoedingitoClaim dnwlereinrthiel 0
menbers of the group consisting of ethyl p-am nobenzoate,

5,5' - di met hyl fyganirte material copltgin ey frinetional group that reacts
with aldehyde groups in the polyacetal resin.

4. A composition according to Claim 1 wherein the

15 content of the fragrance material, based on the overall _‘Weight
of the composition of matter, is 0.001 to 1.0% by weight.

5. A composition according to Claim 1 wherein the
fragrance material is one or more members of the group
consisting of eugenol, isoeugenol and ethyl

20 methylphenylglycidate.
6. A composition according to Claim 1 further

comprising a formaldehyde scavenger.

7. A composition according to Claim 6 wherein the
. formaldehyde scavenger is present in an amount of 0.001 to
25 5% by weight, based on the overall weight of the composition
of matter.
8. A composition according to Claim 6 wherein the
formaldehyde scavenger is one or more members of the group
consisting of ethyl p-aminobenzoate, 5,5-dimethylhydantoin

30 and tris(hydroxymethyl)aminomethane.
. 25



am nonet hane. 11. A conposition according to Cdaimlin the f

shaped article. 15 12. A shaped article gccordi ng to Caim 110vang<§] 2@%&‘ t he
concentration of formal dehyde rel eased by the shaped article is not nore
than 25 ppmat normal tenperature. 13. A shaped article according to daim
11 which is a slide fastener, or a part thereof. 20 14. A nethod of

manufacturing a fragrance-emtting ..shaped ticle,c IS shapi ng the
article froma conp%sf‘tCP’ﬁ‘HOSHWﬁF‘%ﬁ%togﬁ?}@Iaé;/%}éeé %fhe?(ge}gﬁaiﬁﬁ%g a f Eag?ance

mat eri al havisagesder akdeRygnd ddgdetiyartatbn stwhidtamhemicdDondisesatedd accor di ng

to Claim14 wherein the 25 fragrance material .is.inco jnto th
conposi tion é’FfWeﬁ%thetf?fﬁ’éﬁﬁledg ﬂ%[ﬁcﬁ‘&.ngq@?o‘??&u%ﬁfﬂﬁ%gl tgl?:%%oﬁllgé %ﬁ 0 % ai m (134
further conprdcsisig of tieirésh @mpoied) b hatnahgmperhoararal dehyde scavenger into
the conposition before the time of shaping. 26

5 10. A composition according to Claim 1 wherein the
fragrance material is one or more mémbers of the group
consisting of eugenol, isoeugenol and ethyl '
methylphenylglycidate, and the composition further
comprises a formaldehyde scavenger which is one or more

10 merr{bers of the group consisting of ethyl p-aminobenzoate,
5,5-dimethylhydantoin and tris(hydroxymethyl)-
aminomethane.

11. A composition according to Claim 1 in the form
of a shaped article.

15 12. A shaped article according to Claim 11 wherein
the concentration of formaldehyde released by the shaped

* article is not more than 25 ppm at normal température..
13. A shaped article according to Claim 11 which is
a slide fastener, or a part thereof. _

20 14. A method of manufacturing a fragrance-emitting
shaped article comprising shaping the article from a
composition comprising a polyacetal resin and a fragrance
material having an aldehyde-free chemical structure.

15. A method according to Claim 14 wherein the

25 fragrance material is incorporated into the composition at the

time of shaping.
| 16. A method according to Claim 14 further
comprising a step of incorporating a formaldehyde scavenger

into the composition before the time of shaping.
26



