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In a nagnetic m gration display panel when witing with a

magneti c penr a head wt i R tthe Gnvdmdildrke al ong the substrate
on the front side, a witten Iine is displayed based on a contrast of a
. color of the plastic dispersion liquid and a color of the magnetic
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Conventional magnetic migration display panels for

displaying by migrating magnetic particles utilizing-

magnetism include an enclosed space in a multi-cell
structure formed between two substrates where a plastic
dispersion liquid - including magnetic particles,
dispersion medium, thickening agent, and if desired
coloring material is enclosed, or includes a layer of

. microcapsules enclosing the plastic dispersion 1liguid

formed on a substrate.

In a magnetlc migration display panel, when writing
with a magnetic pen, a head with electromagnets, or the
like along the substrate on the front side, a written
line is displayed based on a dontrast of a color of the
plastic dispersion liquid and a color of the magnetic
particles. This contrast is produced by migrating the
magnetic perticles attracted by magnetism of the magnetic
pen, the electromagnet, or the like from the substrate on
the back side. '

~ The magnetic migration display panel can generally
display a written letter, pattern, or the 1like by
attracting the magnetic particles in a dispersion system
to a recording magnet. However, the panel has the

Y

following problems:

(a) Displaying for a long time cannot be maintained
due to sedimentation of the attracted magnetic particies
because the specific gravity of the magnetic particles is
greater than that of the dispersion systen.

ron %lsplay



display a witten letter, pattern, or the like by attracting the magnetic
particles in a dispersion systemto a recordi ng nagnet. However, t.he
panel has the foll ow ng probl ens: (a) Displaying for a long tine
cannot be maintai ned due to sedinmentation of the attracted magnetic

particles because the specific gravity of the magnetic particles is greater
than that of the dispersion system 2

(b) Awitten line can not be displayed distinctly due to attraction of the
magnetic particl(® ehi writ§enat ineonan heotrdemati swlawad distingiyt i c

part | cl s G&eekyl REcFRAREbhSEE  £08 idnaBan Farlk £ RS TR ECHK magnet .

To overcorre these proble yield value 1s set by, a ?hfl en| ng
agent to tE&EOH A€ E‘aEP§Bei’§F%HSP|%|Jcﬂ- d“ag%?fb‘b)l-’%‘h@%%ﬁ a‘f?‘éfhl‘bifnq
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as describ I n Ja anese. Exam n ubl i cation 27463 b I nventors
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l'ine,. or the | &@ﬁf i e witing
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henomena nma cur due to orary fracture of a frail
Ehree di nerg?’gﬁhq of e present invention.

In the conventlonal magnetic migration display
panel, there was a problem that a whisker-like
projection, a broken line, or the like is generated in
the written line after successive writing and erasing
with a writing magnet and an erasing magnet, even though
‘an initial written line was distinct, having no blur line
and no broken line. .

Through intense study of the present inventors, it
was found that these phenomena may occur due to a
temporary fracture of a frail three-dimensional structure
formed by the thickening agent in the dispersion medium.
Therefore, the inventors determined that the original
- frail three-dimensional structure formed by the
thickening agent in the dispersion medium should be
quickly reformed after its fracture, even though the
temporary fracture of the frail three-dimensional
structure occurs, to obtain a magnetic migration display
panel capable of displaying stable distinct written lines
constantly.

The frail three-dimensional structure formed by the
thickening agent utilizing a network of hydrogen bonds or
the like is easily densified as' time goes by, and is
accelerated by heating. Especially when using an organic
thickening' agent, the nearer a melting point of the
thickening agent is to a storage temperature, the greater
the swelling of the particles of the thickening agent is,



fermed by the thickening agent in the dispersion nmedium Therefore, the

I nventors determned that the original frail three-dinensional structure
formed by the thickening agent in the dispersion medi um shoul d be quickly
refornmed after its fracture, even though the tenporary fracture of the
frail three-dinmensional structure occurs, to obtain a nagnetic mgration

di spl ay panel capable of displaying Stable distinct witten |lines
constantly. The frail three-dinmensional structure forned by the

t hi ckeni ng Hgarabwita | fiarmgnetwetkdoik généydteden Bands fourik thae is
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the particles ofrf hgatbi Cplai NthcpRa e ilﬁi?rai_:ion display panel is
3 thereby a firmnetwork is ‘inerated. 1t is found that recordi ng and
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erasing is e f ves L e y I g-not
desirabl e f%#%rg{r‘lg aﬁ%i' ?gsvt ﬁggpggg%%erde};c%??g% ngjféat %S&irfr?l]tﬁ?e ?Ielrfor mance
dependi'ng updverse effiRehtfaefber abave ¥epson. It is not desirable

for merchandise that a difference is generated in the

performance depending upon the ambient temperature for
use or the place of use.

Summary of the Invention

The present invention relates to a magnetic
migration display panel including a dispersion liquid
layer composed of a magnetic particle, 'a dispersion
medium, a thickening agent, and a coloring material as
desired, on a substrate. The dispersion medium can be an
organic solvent. The thickening agent can be a fatty
acid amide with a hydroxyl group having a melting point
of 120°C to 160°C. The dispersion liquid can have a
vield value. The dispersion medium can .be a nonpolar
organic solvent. The thickening agent can be selected
from the group consisting of alkylene-bis-12-hydroxy
stearic acid amide and/or phenylene-bis-12-hydroxy
stearic acid amide, and 1 to 10% by weight thereof can be
mixed in the dispersion ligquid.

Detailed Description of Preferred Embodiments

A dispersion liquid layer in a magnetic migration
display panel of the present invention is obtained by
mixing magnetic particles, a dispersion medium, the



use or the place of use. Sunmmary of the Invention

The present invention relates to a-nagnetic mgration display panel
including a dispersion liquid |ayer conposed of a magnetic particle, a
di-spersi on nmedium a thickening agent, and a coloring nmaterial as desired,
on a substrate. The dispersion nediumcan be an organic solvent. The

t hi ckeni ng agent can be a.fatty acid amde with a hydroxyl group having a
melting point of 120[err]C to 160[err]C. The dispersion |iquid can have a
yi el d val uggpodéeméhSiviad &hiBkéniNCageRe, aantPRPebabranganateshyent . The

t hi ckeni ng agent c be sel ected fromthe group consisting of
aIkyIene-bﬂ?gi%nﬁygﬁﬁﬁya%t%ﬁﬂ?%r%.1d ani de and/ or phenyl ene- bi s- 12- hydr oxy

stearic acid aniae, aanthickenifi§o bygenti ghdr t heeeolitan the npxedent t he
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present i nvehthon hyedodyd rexpwy havdneg anngadsting padnitciods 128°€i §per si on
medium thejggec,. any such amides can be 4sed. For example,
alkylene-bis-12-hydroxy stearic acid amide and/or
phenylene-bis-12-hydroxy stearic acid amide are useful.
For example, methylene-bis-12-hydroxy stearic acid amide,
ethylene-bis-12-hydroxy stearic acid amide, butylene-bis-
12-hydroxy stearic acid amide, hexamethylene-bis-12-
hydroxy stearic acid amide, xylylene-bis-12-hydroxy
stearic acid amide, and the like are useful. One to 10%
by weight of a single amide or a combination of amides
can be used in the dispersion liquid. Further, other
inorganic or organic thickening agents may be used as
auxiliary thickening agents. |

The fatty acid bis-amide with a hydroxyl group as
the thickeninq agent preferably has a melting point of
120°C to 160°C. '

As described above, the network structure formed of
the dispersion liquid by the thickening agent is promoted
by heating. Especially if the temperature is near to the
melting point of the thickening agent, the particlés in
the thickening agent swell, thereby generating a firm
network. Consequently, migration of the magnetic
‘particles are restricted more than necessary, which may
result in the incapability of writing and erasing.

Therefore, taking a temperature of the magnetic
migration panel in service into consideration, not less
than 120°C for the melting point of the thickening agent
is effective in practice use. However, an effect that
the thickening agent produces colloidal gel structure by
swelling and dispersing in the solvent requires heating
at about the melting point. Therefore, an excessive high -
melting point is not desirable in view of safety and



above-nenti oned thickening agent, and a coloring material or the |like as
required. As a thickening agent for use with the present invention,
there is used one or nore fatty acid am des with a hydroxyl group having a
mel ting point of 120[err]C to 160[err]C. Any such am des can be used.

For exanpl e, al kyl ene-bi s-12-hydroxy stearic acid amde and/or

phenyl ene- bi s- 12- hydroxy stearic acﬁl d am de are useful. For exanple,

nmet hyl ene- bi s-12- hydroxy stearic acid am de, ethyl ene-bis-12-hydroxy
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i ncapabi | i tBantigles Ay I/ Femilaged priorTher user £0rt tRergurpPesAper at ur e
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than 120[ery] C for the mﬁl t;ng $0| nt _of the i ckening,agent is effective
in practicetqidgon Pl aRAte fe%‘fdt%ht‘ﬁ’é’ hERRES h§ 3YeRE1RF oduces
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' various coloring agents can be mixed with the magnetic
particles and/or surfaces of the magnetic particles can
be coated with various  materials to change the original
color of the particles. If a scat’_cering in size of
magnetic particles exists, migration ability is also
scattered. Therefore, uniform size of the magnetic
particles is preferable to achieve a distinct display.

As the dispersion medium, any organic solvents are
useful. Nonpolar solvents such as o0il, aliphatic
hydrocarbon or the 1like, and polar solvents such as
glycol, alcohol and the like can be used. Especially,
aliphatic hydrocarbon such as isoparaffin or the like is
preferable.

Optionally, any desired coloring material can be
used. As the coloring material, white pigment, dyestuff,
or other pigment can be used. Preferably not more than
10%, more preferably not more than 3% of coloring
material, based on the total weight of the dispersion, is
added to the plastic dispersion ligquid to improve a
contrast of the plastic dispersion 1liquid and the
magnetic particles, resulting in a distinct display.



5.workability. Therefore, nore than 160[err]C for the nelting point is not
preferable for practical production. Any desired magnetic particles
can be used in any desired amount. For exanple, as the magnetic particles,
10 to 30% by wei ght of oxide magnetic materials such as bl ack magnetite,
[err]-hematite, chrom um dioxide, ferrite, or the like, and netal nagnetic
material such as alloys nade of copalt, nickel, or the |ike as powder or
lam na in the di'spersion liquid can be used. The magnetic particles may .
Ib_ekgr aggl ?_tmtﬁgé O_émbﬁ_nﬂsfeof ortr;&ecaubalaﬁg Qﬁa'@éﬂ(‘jﬁli :i&ysljléausﬁha@e, or the
i ke. pli.cabl e size is fram.m.gro to rge, .and. I cabl e shape is
gl obul ar, %%eﬁfﬁﬁe%lséy Iwa‘;gthat%‘eormﬁgrfbe %@Qfeqﬁe%g#)%g on the purpose for
use. | n usi ng Aduondigiget | topacnec| esmbadiiments cokor itie ageneésentin be
m xed with ticyp | angd/ ac e tig particles
can be.coatieﬁo}?evm {:B}:F;’ariaC)ugﬁél ltqéﬁligl sqélggg%g{r?he t esgblr'ayi ,%5;%9‘%% o?sof t he
particl es. manyfactureq &y RErmang an emc tSRagm Wity asmaktipie
m gration a%i;fkﬁﬁ@&ﬁ%f SC@% It eéff‘dsub?]ﬂ_f@ﬁ@f Oafi%_li'ﬂ?f gam§1a§t9a thf\s .
magnetic parjicles,is prefera achi eve a distinc i splay, . e
di spersi on ?Fﬁl%ﬁybeﬁﬁéi&n§8I§Qﬁt§QQAQﬁﬁﬂﬁ§H§°e'P@ﬁéopé¥tlgglvents

such as oanhothet i pildtraty drloepedon or the |ike, and polar solvents such
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Opt i onal | y, imy§ntien; edacomaghe§icat aviigratdan belisplay Aspamel colisri ng

material, wahhgePLOREEE by S g L1 lc BigPRMsioA1 &u'iﬁe‘ii.n?:o :

Preferably not nore than '10% npre preferably not nore than 3% of col oring
an enclosed space made from many concave portions formed _
on a substrate and pasting another substrate thereon.
The concave portions are formed on one or both of the
substrates and the substrates bound i:ogether by a paste
for forming the independent enclosed space therebetween.

According to yet another embodiment of the present

invention, a magnetic migration display panel is
manufactured by applying microcapsules that enclose a
plastic dispersion liquid and binding them to a substrate
using a binder. When occasion demands, a protective
layer may be formed on a surface of the microcapsule
applying layer to prevent the microcapsules from fracture
by a friction stress.

Example 1

(a) Producing Plastic Dispersion Liquid

2.5 parts by weight of BIS-AMIDE KH (methylene-bis-
12~hydroxy stearic acid amide manufactured by Nippon
Kasei Co., Ltd) was added to 80.0 parts .by weight of
ISOPER-M (isoparaffin solvent 'manufactured by " Esso
Kagaku Co., Ltd). The mixture was heated to dissolve the

amide and was cooled to obtain a dispersion liguid of
BIS-AMIDE KH.



mat erial, based on the total weight of the dispersion, is added to the

pl astic dispersion liquid to inprove a contrast of the plastic dispersion
liquid and the nagnetic particles, resulting in a distinct display.

6 -~ Excess anobunt of the coloring material may cause a blurred display with

t he magnetic particles. Accordi ng to one enbodi ment of the present
I nvention, a magnetic mgration di gplay panel is manufactured by form ng an
encl osed space with a multiple cell structure on a substrate, filling a

pl astic dispersi&h 3 ipguits byt wetightent| theditspersiandl pgeidngndnbt her
substrate tﬂ?xﬁ?onbg% Welfﬁﬁorgfng'r&?géﬁﬁt h%ﬁ-ngOCt'ﬂMniq{mt hexPagsent

i nvention, © a maghetic ration display panel' s nmanufact ured by
filling a prapafacturgdrByodshihard i Pang¥@ ERcl oskldkp¥exrenadixed om many

concave porjd iy .. rrﬁdm@mmﬁutxiéﬁ etlep@ielp.aslhaaalﬁaqa&%féae&féat e
t hereon. The cgncave por S‘Pons are gs %?3 one oy both_of the substrates
and the sud¥ r 2PkusBY,Karcoyer er- byL basPe IFAIR fiPng BAFTHhdRBendent

encl osed sp,a@:eglt'ﬂsledsﬁbaatvneetre disperEion diigpnia yet anot her enbodi nent of

by appl yi ng m orSe AR e e g DECT S e A0 e huadndREER C
bi ndi ng thmm@factmrhYe Tedanghegye n@er , Didan @m&azﬁﬂommw}z a
protective d:é‘i@ﬁtr%’E%Tbﬁﬁ'ﬁeﬁnﬂﬂlﬁ (%Biﬂf%p%&yt Pésﬁh%Qﬁé?iE{:ﬁréﬁm ying
Iayer to prevent the_m crocapsules fromfraCturfe by a friction stress.
by Tohto Kasei Co.,. Ltd) 1in 40% of methylethyl ketone
solution were kneaded. The mixture was dried and
pulverized to obtain 50 parts by weight of black magnetic
particles having 20 to 120 um in diameter.
16.5 parts by weight of the magnetic particles and
83.5 parts by weight of the white dispersion liquid were
mixed to produce 100 parts by weight of the plastic
dispersion liquid of the present embodiment.
A yield value thereof was 18.8 dyne/cm’ measured by

a direct method using a type B viscometer.

(b) Manufacturing a Magnetic Migration Display Panel

Firsfly, a multiple cell plate in a honeycomb
structure having about 0.8 mm in height in a shape of
rough complete hexagon with about 2 mm of each side
formed by 0.065 mm of vinyl chloride in thickness was
adhered to a vinyl chloride sheet having a thickness of
about 0.15 mm by using a ethylene-vinyl acetate series
adhesive agent as a face side transparent substrate to
produce a display panel member. Secondly, the plastic
dispersion liquid was filled into each enclosed space in
the multiple cell structure and the multiple cell plate
was sealed with about 0.08 mm' of transparent vinyl
chloride sheet using an epoxy series adhesive agent to
manufacture a magnetic migration display panel
(Embodiment A).



Example 1 (a) Producing Plastic D spersion Liquid 2.5 parts by

wei ght of BI S-AM DE KH (net hyl ene-bis- . 12-hydroxy stearic acid am de

manuf actured by N ppon Kasei Co., Ltd) was added to 80.0 parts by wei ght
of |ISOPER-M (isoparaffin solvent manufactured by Esso Kagaku Co., Ltd).
The m xture was heated to dissolve the anide and was cooled to obtain a
di spersion liquid of BIS-AMDE KH. 8 7

82.5 parts by weight of the dispersion liquid and 1 part by wei ght of

TI PAQUE CRigémgﬂﬁﬁé#LJ#léilde nmanuf act ured by |shi hara Sangyo Co., Ltd)
were m xed using T.K HOMOM XER (wet di spersing nmachi ne manufactured by
Tokushu Kak ) n 83 5. wei ght of a white

di spersion ﬁqymrtf’duchéi@i?) féaé) s%r%fh no# COLOR KN-320 (Magnetite
manuf act ured by 'Ill'wapkagybcOdlsperé)toand-mlpar10§ Backei ghbodim&POTOHTO
YD- 017 (sol sT ARbLIARKAse , 1Lt 40% of
met hyl et hyl %?' gne b t|on mere Qﬂg gnngé Eﬁgqﬁa% grle and

pul veri zed E%P@E%%Jh SOTP&rﬂ§e&F\Mﬁ%ﬂﬁs(ﬂftﬂhﬁﬂP¥ﬁﬁﬁkﬁ digpersdrds havi ng
20 to 120 [pigdiai indbasR! &fbodiment bubroashsuyinersiiie of , t he magnetic

particles and 83.5 parts by weight of the white dispersion liquid were
(b) Manufacturing Magnetic Migration Display Panels
The magnetic migration display panels filled with

each dispersion liquid were manufactured as in Example 1
(Embodiment A).

Example 9

(a) Producing a Plastic Dispersion Liquid
The plastic dispersion liquid was prepared as in
Example 1.

(b) Manufacturing a Magnetic Migration Display Panel

Firstly, a plurality of successive concave portions
in a shape of rough complete hexagon with about 2 mm of
each side having about 1.3 mm in depth were formed on a
vinyl chloride sheet having a thickness of about 0.15 mm
using a vacuum forming mold to form a rear side
transparent substrate. Secondly, the plastic dispersion
liquid was filled into each concave portion, and the rear
side transparent substrate was sealed with about 0.08 mm
of transparent vinyl chloride sheet in thickness as a
face side substrate using an epoxy series adhesive agent
to manufacture a magnetic migration display panel
(Embodiment B). ' |



mxed to produce 100 parts by weight of the plastic dispersion liquid of

t he present enbodi nent. A yield value thereof was 18.8 dyne/cnferr]
nmeasured by a direct method using a type B visconeter. (b) Manufacturing
a "‘Magnetic Mgration Display Panel Firstly, a nultiple cell plate in a

honeyconb structure having about 0.8 mmin height in a shape of rough
conpl ete hexagon with about 2 nmm of9 each side forned by 0.065 mm of vinyl
chloride in thickness was adhered to a vinyl chloride sheet having a

t hi ckness dixamtpdig XD 15 nm by using a ethyl ene-vinyl acetate series
adhesive agent as a face side transparent substrate to produce a display
panel nenber. Secondly, the plastic dispersion |iquid was filled into each

encl osed spdde BRPIMRID A} i PHastid | DLReRIiR® L@ i%he nuitiple cell plate
was seal ed mﬁt2ﬁahpupleﬁ8cmmﬂﬁbdﬂﬁmmpalﬁ@ﬁiaiwah(ﬁﬁepéﬁ&aShgghgusing an
epoxy series_adhesjive ag to .mm ture _a .nmagpetic gratjon

di spl ay [ﬁﬁﬁﬁ°ﬁ¥§&ﬁﬂﬁn§ﬁgwﬂ)}nrH%gTEL{' as 1in xamplenh. &ﬁes

Exanpl es 2 yieRl valale Rfotthei phaftdstd spispbonildywidywads shown The plastic

dispersicwlt;g&gd§_of each enbodi nent were prepared using conpositions
able 1, a

shown in T s in Exanple 1. The yield values of the plastic
di spersi on

(b) Manufacturing A Magnetic Migration Display Panel

First, 20 g of the dispersion liquid was added to 60
g of 10% gelatine solution to stir so as to be about 500
pm in a drop diameter of the dispersion liquid. Second,
60 g of 10% gum arabic solution was added to further stir

' the liquid. Third, 300 g of hot water at 50°C was added
to the liquid to be kept at 50°C in the system. Fourth,
acetic acid was added to achieve PH 4.2. Fifth, the
system was cooled gradually to be at 50°C. Sixth, 10 g
of 25% of glutaric aldehyde solution was added to harden
a capsule film. Seventh, 10% sodium hydroxide solution
was added to the liquid to achieve pH 10.5 in the system.
Finally, temperature of the system was increased to 50°C
and maintained fof 1 hour, and then was cooled gradually
to room temperature to produce a micro capsule of the
plastic dispersion liquid.

The microcapsule was dispersed in an aqueous binder,
applied to a polyester film having a thickness of 50 um,
and then dried to.form a micro capsule dispersion layer.
Further 100 um thick polyester film applied within 100 um
adhesive 1layer in advance was stacked ‘thereon to
manufacture a magnetic migration display panel
(Embodiment C).



li-quid in each enbodinment were shown in Table 1. (b) Manufacturing
Magnetic Mgration Display Panels The magnetic mgration display
panels filled with each dispersion liquid were manufactured as in Exanple 1
(Enbodi nent A). Exanpl e 9 (a) Producing a Plastic Dispersion Liquid
The plastic dispersion liquid was prepared as in Exanple 1. (b)

Manuf acturing a Magnetic M gration D splay Panel Firstly, a plurality
of successive concave portions in a $hape of rough conpl ete hexagon wth
about 2 nm of each side having about 1.3 mmin depth were formed on a vinyl
chl ori de sheshpéeativge aEkéimpkeasss 6 about 0.15 nmm using a vacuum forni ng
nold to forma rear side transparent substrate. Secondly, the plastic

di spersion liquid was filled into each concave portion, and the rear side
transpar ent (3hbBreducingsPiastdd Pispemsbon Digeidm of transparent vinyl
_chloride sheet 'fi‘héhgi%EEié aisﬁe‘i.—é%ns'.l@ﬁ};i&gs%i‘kep PQQeﬁ”u%ﬁ%y series

adhesi ve agent to acture netic ration d ay pa e
(EnbodlnentcBwP°51t1°nS shown in Table 1, as in Example . The

yield value of the plastic dispersion liquid were shown
in Table 1.

(b) Manufacturing Magnetic Migration Display Panels

The magnetic migration display panels filled with
each dispersion liquid were manufactured as in Example 1
(Embodimeht A).



9. Exanple 10 (a) Producing A Plastic D spersion Liquid The plastic
di spersion liquid was prepared using conpositions shown in Table 1, as in
-Exanple 1. The yield value of the plastic dispersion |iquid was shown in
Tabl e 1. (b) Manufacturing A Magnetic Mgration Display Panel First,
20 g of the dispersion liquid was added to 60 g of 10% gel atine solution to
stir so as to be about 500 [err]min a drop dianeter of the dispersion

| i quid. Second, 60 g of 10% gum arabic solidtion was added to further stir
the liquid. Third, 300 g of hot water at 50[err] C was added to the liquid

to be kept BITjJC T LITE SYpLE = o]
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was i ncreadqed|t of 50[ ¢rr] € and ma| nt ali ned f on | ed
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10- Conparative Exanples 1 to 3 (a) Producing Plastic D spersion Liquids
The plastic dispersion |iquids were prepared using conpositions shown in
Table 1, as in Exanple 1. The yield value of the plastic dispersion liquid
were shown in Table 1. (b) Nhnufagburing Magnetic M gration D splay

Panel s The magnetic mgration display panels filled with each"

di sper si on 3hquiketarenarRfscIreexy Fisanhs acid AR ment A) .

[err] [er{Nippon Kasei Co., Ltd, registered trademar¥OBTIS=-0
0 AMIDE KH) -
M: ethylene-bis-12-hydroxy stearic acid amide

(Ito Seiyu Co., Ltd, registered trademark J-530)
N: butylene-bis-12-hydroxy stearic acid amide '
(Nippon Kasei Co., Ltd, registered trademark SURIPAX
ZBH)
0: hexamethylene-bis-12-hydroxy stearic acid amide
(Ito Seiyu Co., Ltd, registered trademark J-630)
P: m-Xylylene-bis-12-hydroxy stearic acid amide
(Nippon Kasei Co., Ltd, registered trademark SURIPAX
PXH)
Q: ethylene-~-bis stearic acid amide
(Ito Seiyu Co., Ltd, registered trademark J-550S)
R: 12-hydroxy stearic acid amide

(Nippon Kasei Co., Ltd, registered trademark
DIYAMIDDO KH)

Test Method and Evaluation Thereof

The magnetic migration display panels according to
the above examples and the above comparative examples
were tested for the following items, where a permanent
magnet (2x2x3 mm in size) equivalent to JIS C2502 MPB380
was used to write down at 25 cm/sec of a written speed,
and a anisotropic gum magnet (NT-5M-1504 manufactured by

MagX Co., Ltd) with one surface magnetized was used to
erase.

(1) Retentivity of Display
e ~ After leaving the writing for 1 day at a standstill,
written lines were visibly observed.

O - no magnetic particles on the written lines were

migrated down, and the written lines were distinct.
X - magnetic particles on the written 1lines were

migrated down, and the written lines were blurred or
disappeared.



12 2L: nethyl ene-bi s-12-hydroxy stearic acid am de (Ni ppon Ka

Ltd, registered trademark BI S- AM DE KH) M et hyl ene- bi s- 12-

stearic_acid am de (I'to Seiyu Co., Ltd, registered trademark

but yl ene- bi s-12-hydroxy stearic aciyg am de (N ppon Kasei Co

regi stered

trademar k SURI PAX ZBH) 0: hexanet hyl ene- bi s-. 12-

stearic aci®haniRistinctyesy Riisghbay Ltd, registered trademark

m xyl yl ene-
regi stered

bi s- 125 DYk Deders LR S @é‘rf@ @{@; Ly obséN on Kasei Co.

tradenark SURI PAX Q hyl ene- b|s stearic a

sei Co.,
hydr oxy
J-530) N
Ltd,

hydr oxy
J-630) P:
, Ltd,
cid ani de

(Ito Seiyu mmtnegsistmreedvﬁmammwﬂneb we8) cBnstah?- Andrwayest earic
aci d am de (Ni ppon Kasei Co., Ltd, registered trademark DI YAM DDO
KH) Test d&ébbﬂyeﬂddfyainetipn Ther eof The magnetic migration

di spl ay pa le a
exanpl es were te

gq?lg'&ite&gll § fpg'j aﬁovﬁ]goen?nﬁge%&%nd th a%%e copparati ve

rneht “NEgnet

(2x2x3 mm iwrstteh 2imesalent to JI'S C2502 MPB380 mas used to wite down at

25 cmsec of a witten speed,

«and a ani sotropi c gum nagnet (NT-5M 1504

manuf actured by MagX Co., Ltd) wth one surface nagnetized was used to

erase.

(3) Stablllty of Display

After repeating writing and erasing 50 times, the
written lines were visibly observed.

C) ** Widths of the written lines were constaht and were

displayed distinctly.

. X - Whisker-like projections or cuts occurred in the

written lines.

(4) Display and erase abilities after keeping the
temperature. '

After keeping the temperature of <the magnetic
migration display panel in each example and each
comparative example, - displaying and erasing were
conducted. Vividness of display and complete erasability
of the display at a time were observed in cases of
leaving the panel at 0°C, at 20°C, or 60°C for one week,
respectively.

O - The written lines were displayed distinctly, and

weré erased completely at one operation without leaving
an afterimage. _

X - The written line were not displayed distinctly, and
were not erased completely at one pperation leaving an
afterimage.

Evaluations of each test are shown in Table 2.



(1) Retentivity of D splay After leaving the witing for 1 day at a
standstill, witten lines were visibly observed.

[err] no magnetic
particles on the witten lines were migrated down, and the witten |ines
were distinct. x magnetic particles on the witten l|ines were
m grated down, and the witten li.nes were  urred or di sappear ed.
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(4) Display and erase abilities after keeping the tenperature. ' After
keeping the tenperature of the magnetic mgration display panel in each
exanpl e. and each conparative exanple, di splaying and erasing were
conducted. Vividness of display andygonplete erasability of the display at
a tinme were observed . in cases of |eaving the panel_at O[err]C  at 20[err]C,
or 60[err] C f oRCEREARBEKECr BRPERINRTIC Migration Adimplay RANG Pines were
di spl ayed ghgtipeésent anthveret fof ased PHEY RS el sPler@iRrOpPalighiian Wi t hout
| eavi ng an afterégag%.gxt... The itten line were not dis I%éed :
di stinct | yCORRASREr BEnof é‘?a%ldc\%’p?e?%} att eaoBXfiEPP‘X IFEPhg - an
afteri magehaving Bvalelttimppaintaoll tesrcatm sig0MC i is Tabéd 3s a
14 [err]thickening agent. Therefore, excellent stability after

time elapsed is obtained and no change in nature of the

plastic dispersion liquid depending on a temperature used

is presented. Thereby, a remarkable enhanced performance

of the display panel such as recordability; retentivity,

distinctness, erasability or the like in displaying is

obtained constantly.

The entire disclosure of Japanese Patent Application -

No. 8-225773, including specification, drawings and
claims are herein incorporated by reference in its
entirety. _ _

Although only a few exemplary embodiments of this
invention have been described in detail above, those
skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments
.without materially departing from the novel teachings and
advantages of this invention. Accordingly, all such
~modifications are intended to be included within the
scope of this invention.



15 - According to the magnetic migration display panel of the present
I nvention, a plastic dispersion |iquid conposed of fat Ld bis-am de
wi th a hydroxyl group having a neltiﬂg point of 120[err]Cto 160[err]Cis

used as a thickening agent. Therefor¥ excql |mum“m fter time
el apsed.i s obtai ned and, no_change in natura\ H“mua | spersion
liqui d deperifhdlg E% Glagned.L8tire used i s presentéd. "Théreby, a remarkable

enhanced performance of the display panel such as recordability, '

retentivity, distinctpess, erasability or the like in djsplaying.is

obt ai ned constanﬁry. A ma?ﬁgtéﬁﬂ3¥9§#g&9Qm§h§P YJ%$%$£S§° Fé%}ng

Appl i cati on &o.disgRsEiss ldguidi ngnepedihgcatagmet ir apardd cdrs,cl ai ns are
herei n incor . nce ik [ ly a few
exerpl ary eribaRERi s FulC8 LHikkentlly BEbKL, anabpERSRTATE & |
above, thosecakering matentalyt ORi p| sSRbafrafeappreci ate that many

modi fications argnapashbk8inaikpesanl aeniambedhpprbesWhhhephamaerially
departing fromthe, novel teachlngs an%ﬁadyanta es of thi,s invention.
Accor di ngl y, SOLVENE RS Ri St oFR1Gkening MR 4SS @dEATIYt hin t he

scope of thiaciavamidenwith a hydréksl broGpahawdnfsa meltind;. poAntagnetic
i gration di 3pl Yo PRNEl 1GYWY, SaFvRedeIRE2EQ M d itk LY liinp ROnet i ©

particles,
a positive yield value.

2. The magnetic migration display panel according
to claim 1, wherein said organic solvent comprises a
nonpolar organic solvent.

3. The magnetic migration display panel according
to claim 1 or 2, wherein said thickening agent is
selected from one or more of the group consisting of
alkylene-bis-12-hydroxy stearic acid amide and phenylene-
bis-12-hydroxy stearic acid amide, and the dispersion
liquid comprises 1 to 10% by weight of the thickening
agent, based on the total weight of the dispersion
liquid. '

4, The magnetic migration display panel according
to any one of preceding claims, wherein the dispersion
liquid comprises 10 to 30% by weight of said magnetic
particle, based on the total weight of the dispersion
liquid.

5. The magnetic migration display panel according
to any one of preceding claims, wherein said dispersion
liquid is located between two substrates. '

6. The magnetic migration display panel according
to claim 5, wherein said dispersion liquid is located in
an enclosed space in a multiple cell structure formed



dispersi on nedium a thickening agent, and optionally a coloring material,
on a SubStT‘a't"E\\Ah&L&LLaI d di spersion medi um conprises an organic
sol vent 'ﬂ@al d thi ckening agent conprises a fatty acid amide with a

hydr oxyl gr ﬂ)ﬂmﬁml ng point of 120[err]C to 160[err]C, and
wher ei n sai id has a positive yield value. 2. The

magnetic m gratl on di spI ay panel according to claim 1, wherein said organic
sol vent conprises a nonpol ar organi ¢ sol vent. 3. The magnetic

m gration display panel according ¥4 claim1 or 2, wherein said thickening
agent is sdbetveeh fsadd bwe subsbrates, tdrel gr&m:qemmssu@t yngldfvalue

al kyl ene- bi i - bis-12-hydroxy
stearic aC|((§jfam ded&%%gﬂ{jllgl s‘?oﬁgnl I ;%u(?a?bco%rl ses 1 to 10% by wei ght

of the thickening agent, based on the total weight of the dispersion

l'i quid. 47, Thengega@héei 8l GigtdOionli 8PsPYaPapsheRCE8ESEASNGO any one
of preceding clains, wherein t%]e @%ersmn I|la ag D erlses 10 t% 30% by

wei ght of s ?da%dm?c P& ﬁ?ﬂ?ﬂ‘%l ®, tl}i%%ﬁﬁ‘ o ¥he F&inaﬁa\?oél diePersing
dispersion figuid. is locabed THhf &ERgrEidILSEQN spaee dfe@iuaa maneh

according tQ,any.o of pr eding clajpms, wherei sal rsion.liquidis
| ocat ed bet %gﬁXH\g§su st r§fc"5§ve Bor{:l%hs THE met (?Sr*ﬁr%r%gtl Sﬂddl spl ay
panel. accordhathey shbshrate vbeati aovers sasdecencavei gordipss| endted in an
encl osed spage ddherdd!! £ PhhieCHdrmdy UShHEErd €L ™dnd wherein said
yield wvalue of said dispersion liquid is 1 to 50
dyne/cm?.

8. The magnetic migration display panel according
to claims 1 through 4, wherein said dispersion liquid is
encapsulated and said encapsulated dispersion liquid is
adhered to said substrate by a binder, and wherein said |
yield value of said dispersion 1liquid is 1 to 50
dyne/cm?. '



17. between said two substrates, and wherein said yield value of said
di spersion liquid is 1 to 50 dyne/cnferr]. 7. The magnetic mgration
di-spl ay. panel according to any one of clainms 1 through 5, wherein said
di'spersion liquid is |located in an encl osed space fornmed by a plurality of
concave portions on the substrate and another substrate that covers said
concave portions and is adhered to the fornmer substrate, and wherein said
yield value of said dispersion liquid is 1 to 50 dyne/cnferr]. 8.
The magnetic mgration display panel according to clains 1 through 4,
wherein said dispersion liquid is encapsul ated and said encapsul at ed
dispersion liquid is adhered to said substrate by a binder, and wherein
said yield value of said dispersion liquidis 1 to 50 dyne/cnferr].

' 18

ABSTRACT
MAGNETIC MIGRATION DISPLAY PANEL

A magnetic migration display panel 'including a
dispersion liquid layer composed of a magnetic particle,
a dispersion medium composed of an organic solvent, a
thickening agent composed of fatty acid bis-amide with a
hydroxyl group having a melting point of 120°C to 160°C,
and a coloring material as desired, on a substrate is
provided.




