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functional Purposes is of great utility and importance A

13 major use of such films is in food packaging

14 . .
. . Electrostatic Printing has inherent advantages which
would appear to make it particularly desirable for printing

16 on plastiec films. The inherent advantages

include

17 adaptability to short runs economically, high resolution on
18 demand Printing and good visibility. However, at pres;nt

19 pr?nting on transparent films, especially multi—colo;
20 printing is Commercially performed in multi-head presses,

21 and only in long runs.
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It is an object of certain aspects of the present

inve i
ntion to produce improved quality color images

25 el i
e ectrostatlcally on transparent plastic films and

26 substrates.

27 . .
. . Solor integrity of multi-color images is improved by
optimizing the image forming and transfer stages of the

29 printing process,

30 i
In order to itmprove the visibility of color images

33 invention, the color image is overcoategd

with a

a4 i
substantially Opaque toner layer at least in those portions

35 of the packaging which are printed with color toners

Thus

36 i
on the packaging material, at least one color toner layer is



36 on the packaging material, at |east one color toner layer is 3 0 OCT
1003 - 2 1 situated closest to the material, and a white or other 2 opaque
| ayer is situated behind the colored layer or layers, 3 i.e., furtBdri(Z843
fromthe material. Such inmages are viewed 4 fromthe unprinted side of
the substrate. 5 Alternatively, the conplete nulti-layer inmage is 6
printed with the opaque | ayer uppernost on the internediate 7 transfer
menber so that, when the inmage is transferred to 8 the substrate, the
opaque layer is closest to the substtade: 9 Such images are viewed from
the printed side of the 10 substrate. 11 Additionally, the white toner

| ayer nmay al so extend 12 past the edges of the colored |ayers and directly
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14 In order to avoid unnecessary alignment and
15 registration steps, the different color images involved are
16 sequentially transferred from an image forming surface onto
17 an intermediate transfer member, each in alignment with
18 previous images. The intermediate transfer member is heated
19 so that each color image coalesces into a cohesive film, in
20 which the respective color pigments are held so that they do
21 not diffuse into other layers. Mixing of colors, especially
22 with the opague pigment is detrimental to image quality.
23 Each complete multi-color image is subseguently
24 transferred from the intermediate transfer member to the
25 substrate.
26 Another object of certain aspects of the present
27 invention is to provide a process for printing toner polymer
28 imageé on jionomer (high or low molecular weight) or ethylene
29 vinyl acetate coatings on polymer surfaces, thereby
30 achieving improved qualities. The toner polymer images may
31 be based on high molecular weight ionomers, e.g. Surlyns,
32 low molecular weight ionomers, e.g. Aclyns, ionomers having
33 an intermediate molecular weight, ethylene vinyl acetate
34 polymers and ethelene copolymers or terpolymers e.g., Bynels
35 and Nucrels, to achieve improved qualities, such as
36 sealability, adhesiveness, food compatibility, and others.



35 and Nucrels, to achieve inproved qualities, such as 36 sealability,
adhesi veness, food conpatibility, and others. 3 0 OCT 2093 3 1 In other

aspects of the invention special toners, 2 including opague white, Ehtyzﬂ
gold and fluorescent toners 3 have been prepared by adding pignentl 0

hot i onomer 4 solution, preferably of |ow nolecular weight iononmers, and
5 stirring the mxture as it cools. This procedure has been 6 used to
prepare gold, silver, white opaque Ti 02 based, 7 magnetic and fl uorescent
inks, respectively. 8 There is thus pyovided, in accordance with a
preferred 9 enbodi ment of the invention, a printing process for formng

10 high contrast color inages on polyner surfaces, conprising: 11 (a)
formng a |layer of substantially opaque liquid 12 toner conprising polynmner
based tloner pdrmictberarfspecasief the |inuedtisom aprefdd hgtomate; 14

(D) transfifidihd Noddverwhoean LREGeredpale Wl siRlordbedmibesneds (©)
heating the layer  on the internediate transfer 17 nenber to a tenperature
at whi éh hiaeet Bgen perepares &y 24AinGtPHaManFsyteos ReE; 1@?%1"
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on- pol yireL , SY E85ESor 2ReCQMRERT Y, 30 Ogﬁzaj)ntfﬂ{dﬁ E'Eoé’?@' p52d sb@WehgOf
| i qui d Toner conprising 51 pol'ymer Based toner particles and a carrier
| i qui A0 onigh c@ntraali agleur Beges3gn( BPLYTaRs FEFEPRESE hEOPRY &SP ‘an
internpgdi ate tygnst@yrming a layer of substantially opaque liquid

12 toner comprising polymer based toner particles and a carrier

13 liquid, on an imaging surface;

14 (b) transferring the layer to an intermediate transfer

15 member;

16 (c) heating the layer on the intermediate transfer

17 member to a temperature at which the toner particles at

18 least partially ccoalesce;

19 (d) repeating (a) to (c) seqguentially for at least one

20 subsequent layer in at least one color, said at least one

21 subsequent layer being transferred to the intermediate

22 transfer member onto the opague layer to form multiple

23 layers on the intermediate transfer member; and

24 (e) transferring the multiple layers to a polymer

25 surface.

26 There is further provided, in accordance with a

27 preférred embodimeht of the invention, a printing process

28 for forming high contrast color images on -polymer surfaces,

29 comprising:

30 {a) forming a colored layer of liquid toner comprising

31 polymexr based toner particles and a carrier liquid, on an

32 imaging surface;

a3 (b) transferring the layer to an intermediate transfer

34 member;

35 (c) heating the layer on the intermediate transfer

36 member to a temperature at which the toner particles at



34 menber; 35 (c) heating the layer on the internediate transfer 36 nenber
to a tenperature at which the toner particles at 3 0 OCT 2903 4 1 | east
partially coalesce; 2 (d) repeating (a) to (c) sequentially for at |least a
3 substantially opaque |iquid toner |ayer , said substantially 4 opaque

| ayer being transferred to the internediate transfer 5 nenber g [ﬁqﬁ
colored layer to a plurality of layers on 6 the internediate tr AEQ 03
menber; and 7 (e) transferring the plurality of layers to a pol yner
surface. 9 Preferably, formng a | aygr-conprises: 10 (i) charging a

phot oreceptor surface; 11 (ii) selectively discharging portions of the
charged 12 phot oreceptor surface to forma predefined electrostatic 13

inage es ad 40#%% )apfi %ggéggcg[layer of charged opaque white toner 15

partr € se scharged portions of the 16 photoreceptor
surfacz therebq)prewamtupgrd@Wetopéaﬁrﬁggueﬂﬂieédnesmnmdangleesmhe Iatent
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first pohyABeraRHtd Caidi 861birad daydlr €3 NphMBEING U EaE8yed4 )
transferrrng the inmage to a surface “coated MAF a 25 second polyner and

26 (c)5f9§?n§“5ﬁﬂm?@kﬁﬁﬁ tRanshARge™EBPERE 80Ff ace coating, 27 wherein the

second7 pol yrre( el) S tebhlRFe i APNONET pDUrali t38 o YA P@es Vibylk RAlydied
a Preferably, the second polyner is either an iononer or 30 an
ether esVFﬁﬁF acetate polyner high nolecular weight 31 iononers, e.g.

Surlyng, |ow RokéeuhblyveifghtmingnandayerecopmprizeAcl yns, iononers having an
|ntergBd|ate nnlecukgﬁ Wﬁ QB&ng a photoreceptor surface:;
11 (ii) selectively discharging portions of the charged
12 photoreceptor surface to form a predefined electrostatic
13 image; and
14 (iii) developing a layer of charged opaque white toner
15 particles onto the selectively discharged portions of the
16 photoreceptor surface thereby providing a developed image
17 corresponding to the latent image.
18 There is further provided, in accordance with a
19 preferred embodiment of the invention, a2 printing process
20 cdmprising:
21 (2a) forming a liquid toner image comprising toner
22 particles based on a first polymer and a carrier liquid, on
23 an imaging surface;
24 (b) transferring the image to a surface coated with a
25 second polymer; and
26 {c) fusing and fixing the image to the surface coating,
27 wherein the second polymer is either an ionomer or an
28 ethylene vinyl acetate polymer.
29 Preferably, the second polymer is either an ionomer or
30 an ethylene vinyl acetate polymer high molecular weight
31 ionomers, e.g. Surlyns, low molecular weight ionomers, e.g.
32 Aclyns, ionomers having an intermediate molecular weight,
33 ethylene vinyl acetate polymers and ethelene copolymers or
34 terpolymers e.g., Bynels and Nucrels.
35 There is further provided, in accordance with a
36 preferred embodiment of the invention, a printing process



33 ethylene vinyl acetate polyners and et hel ene copol yners or 34
terpolynmers e.g., Bynels and Nucrels. 35 There is further provided, in
accordance with a 36 preferred enbodi nent of the invention, a prig [ E
process 3 0 OCT 2003 5 1 conprising: 2 (a) formng a |liquid toner h&g ik
conprising toner 3 particles based on a first polymer and a carrier

liquid, on 4 an inmaging surface; 5 (b) transferring the imge to a surface
coated with a 6 second pol yner; and (c) fusing and fixing the image to
the surface coating, 8 wherein the first and second polyner is an iononer.
9 Preferably, the first polynmer is conprises an iononer, 10 nore
preferably the same iononmer as the second polymer. 11 There is further

provi ded; CempEEEHNAance with a 12 preferred enbodi nent of the invention, a
t oner rticle 3 COPRL IS NY: [, 1 2S | ... 16
Preferg%Iy, thgaélakes &E@tﬁgd%%éggdg?é%gﬁg 3?929Fv2¥${8%$§ﬁg&%ngggfﬁ%nsion
great er3 tPARtABORE Ragedr OFeterkirsiorrol e prenédr abcprrdes & iguddonwmsirer s.
19 Therg &8s i{wmaghag Buevkeded, in accordance with a 20 preferred enmbodi ment
of the inventi?E a_toner particle 21 conprising: 22 a polyner; and 23 a
fluorestent mafBri &F2NAering ytha {RASPoMA & SYULPaet FEREEShMItHy & si ze
gr eat er6t banoadnpelenetrer and25 Preferably, the polynmer in the above toner

particlgs s 28)a Q¥ IPLRRUIAL M8 QL 1Q00TP, 3 Rirde Waadth,

8 wherein the first and second polymer is an ionomer.

9 Preferably, the first polymer is comprises an ionomer,
10 more preferably the same ionomer as the second polymer.

11 There is further provided, in accordance with a

12 preferred embodiment of the invention, a toner particle
13 comprising: '

14 a polymer; and
15 flakes of metal.
16 Preferably, the flakes which may be of gold or silver,

17 have a dimension greater than about 4 micrometers, more
18 preferably than 6 micrometers.

19 There is further provided, in accordance with a
20 preferred embodiment of the invention, a toner particle
21 comprising:

22 a polymer; and

23 a2 fluorescent material, preferably in the form of
24 particles having a size greater than 2 micrometers.

25 Preferably, the polymer in the above toner particles is
26 a low molecular weight ionomer.
27

28
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32 33 34 35 36 3 0 CCT 2003 6 1 BRI EF DESCRI PTI ON OF THE DRAW NGS 2 The

i nvention will be nore clearly understood fromthe 3 follow ng description
of preferred enbodi nents thereof in 4 conjunction with the followﬁﬁ%
drawi ngs which: 5 Fig. 1 is a sinplified sectional illustration ofdU#CT 2003

el ectrostatic imagi ng apparatus constructed and operative in 7 accordance
wth a preferred enbodi nent of the present 8 invention; and 9 Fig. 2 is a

sinplified enlarged sectional illustration 10 of the apparatus of Fig. 1.
11 DETAI LED DESCRI PTI ON OF PREFERRED EVBODI MENTS 12 Reference i s now made
to Figs. 1 and 2 which illustrate 13 a nulti color electrostatic imaging

system constructed and 14 operative in accordance with a preferred
enbodi mant of the 15 paaseptnzsaﬁmbmgan 8% gReNprRAWTNGS 1 and 2 there is

16 provi.ded an n et eferabl Lan organic 17 photoreceptor 12,
typi cal |23 rmunt'ﬂe gln ‘ge'?‘bf |'ﬁ§{3drla?n T@ fdeprdy Hnder iRl efrebothe|ts

axi s bK31ﬁmﬁtmwmngtﬁeﬂcﬁ«ptﬂdh(ﬂﬁtpsbﬁwﬁkedrbd$65§héﬂ&@(ﬂhéﬁeéEFPM/1&
ast ¢ 4, . pre corotrp aratus as are
p EH(H&H# &é%fﬂﬂnwfgﬂukﬁ%1fdi.cIa1%£d¥E% %ﬂ%ﬁgﬁhf

known in e art and whi IS a *surface of sheet
23 phot 6t ecept dr1g2. 1Tm§|ﬂag@ﬂnﬂbéiQQdeu¢mbnalfdmkn@tbytiﬁhaﬁflﬁager

16 upOﬂéﬂEﬂé&Eﬁd&%ﬁé&gf %ﬁé Ré{?E?U§E§éA£%ig?E%§e é fhargaggv%hgn

phot oconductor in the areas

el ect r ost RFEOF&AIHES| Hdddr Qh9§eﬁ¢ﬁleﬂ7q%ﬁ@@nmamhgefmﬁmalbyeaﬁnudes
| mage argeasnwdntidni Sdnd 28 el ectrical potential and background areas at
anot her _ 29 el Irlc | . potentia 30 _A preferred photoreceptor sheet and
pref err 4 netho $ FoBhPPhYE 80 ﬁnaPEH?§OS§F§18@§éHH&&¥ﬁﬁ¥%¥1°n

co- pendithgpf the apparatus of Fig. 1.

11 DETAILED DESCRIPTION OF PREi-‘ERRED EMBODIMENTS
12 Reference is now made to Figs. 1 and 2 which illustrate
13 a multi color electrostatic imaging system constructed and
14 operative in accordance with a preferred embodiment of the
15 present invention. As seen in Figs. 1 and 2 there is
16 provided an imaging sheet, preferably an organic
17 photoreceptor 12, typically mounted on a rotating drum 10.
18 Drum 10 is rotated about its axis by a motor or the like
19 (not shown), in the direction of arrow 18, past charging
20 apparatus 14, preferably a corotron, scorotron or roller
21 charger or other suitable charging apparatus as are known in
22 the art and which is adapted to charge the surface of sheet
| 23 photoreceptor 12. The image to be reproduced is focused by
24 an imager 16 upon the charged surface 12 at least partially
25 discharging the photoconductor in thé areas struck by light,
26 thereby forming an electrostatic latent image. Thus, the
27 latept image normally includes image areas at a first
28 electrical potential and background areas at another
29 electrical potential.
30 A preferred photoreceptor sheet and preferred methods
31 of mounting it on drum 10 are described in a co-pending
32 application of Belinkov et al., IMAGING APPARATUS AND
33 PHOTORECEPTOR THEREFOR, filed September 7, 1994 assigned
34 serial number 08/301,77S and in coresponding applications in
35 other countries, the disclosures of which are incorporated

36 herein by reference. Alternatively, photoreceptor 12 may be



32 application of Belinkov et al., | MAG NG APPARATUS AND 33 PHOTORECEPTOR
THEREFOR, filed Septenber 7, 1994 assigned 34 serial nunber 08/301, 775 and
in coresponding applications in 35 other countries, the disclosur¥s(gF 2003
whi ch are incorporated 36 herein by reference. Alternatively,

phot oreceptor 12 may be 3 0 OCT 2003 - 7 1 deposited on the drum 10 and
may forma continuous surface. 2 Furthernore, photoreceptor 12 may be a
non-organi c type 3 phctoconductc r based, for exanple, on a conpound of 4
selenium 5 . Also associated with drwn10 and photoreceptor sheet 6 12,

in a preferred enbodi nent of the invention, are a 7 nmulticolor liquid

devel oper spray assenbly 20 a developing 8 assenbly 22, color specific

cl eanin e s rou d cleaning station 24, an
el ectri ?i g%gggugééeg% dj% T)ajccgg?’a afi $ONTr fo RGNS  spriace.
|nternea|§M§th%WEb€e mmwmnbecéﬁxonleammqyam@aaahWhiﬁkgaﬂdc type
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pref er afll FedgRiLn - fron1photoreceptor 12 15 thereby formng a gap
t her ebegween - af S/ t r arged to an
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roller 38 is preferably spaced from photoreceptor 12
15 thereby forming a gap therebetween of typically 40 to 150
16 micrometers and is charged to an electrical potential
17 intermediate that of the image and background areas of the
1B image. Development roller 38 is thus operative, when
19 maintained at a suitable voltage, to apply an electric field
20 to aid development of the latent electrostatic image.
21 Development roller 38 typically rotates in the same
22 sense as drum 10 as indicated by arrow 40. This rotation
23 provides for the surface of sheet 12 and development roller
24 38 to have opposite velocities at the gap between them.
25 In accordance with a preferred embodiment of the
26 invention, an opaque white background image is initially
27 developed on the photoreceptor surface and transferred to an
28 intermediate transfer member 30. The background image is
29 heated to a temperature that causes the white toner
30 particles in the presence of carrier liqgquid to at least
31 partially coalesce, preferably into a cohesive film, i.e.,
32 the toner pigment is fixed in the layer in which it was
33 deposited so that mixing of different color pigments in
34 various layers is prevented. This is essential for the
35 achievement of good color quality and contrast in the final

36 composite image. Subseguent images in different colors are



31 partially coal esce, preferably into a cohesive film i.e., 32 the toner
pignment is fixed in the layer in which it was 33 deposited so that m xing
of different color pignents in 34 various layers is prevented. Thi 3$0i0§7 2003
essential for the 35 achievenent of good color quality and contrast in the
final 36 conposite inmage. Subsequent inmages in different colors are 3 0
OCT 2903 8 1 individually devel oped and sequentially transferred in 2
alignment with the previous image ont® internediate transfer 3 nenber 30,
which is heated as before so that each color 4 fornms a cohesive
non-diffusive layer. 5 It should be noted that each of the layers is a

vi scousl 6ridiguiduand #t hdevehidre deahing«peentawsa ¥ he daaefdriea 4n
coal esceg, _t I e en _viscosity and surface tensjon 8 of the
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transferred therefromto substrate npression 13 roller 71 only
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and subgt natfu 7@ wheh tiaet LANSfE nah Lk C Sidf, 4 rate 72
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roller B87o@nctHes Iaje@rs Ups bypbakentDy ' 8LER! tR8t TR A idd 1N ¥ DSESS
when ca@rh%%ep t asnge&crlbedigroduces a 20 high contrast high col ored
qual i ty i mage. Yo VLR not i on of the polymer filmis halted 22

duri nglthe acciheratalon aff tHee dessieresl dmades indws MMt €radSfdf oS e
menber 3 1JYsie EhO§15Qel ! b mis 24 accelerated to.a
velocity substant?é %f g%ﬁﬂéﬁggiﬁﬁwég?fégé tﬁ?\ﬁﬁmaf?ﬁeoPuéﬁé color
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between transfers, the 28 filmis preferably partia rewoun
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15 transfer of the composite image to substrate 72 takes place,
16 preferably with heat and pressure. Substrate 72 which is
17 preferably a transparent flexible polymer film is fed from a
18 feeder roller 77 and is taken up by take up roller 78. The
19 printing process when carried out as described produces a
20 high contrast high colored quality image.
21 Preferably, the motion of the polymer film is halted
22 during the accumulation of the layers on the intermediate
23 transfer member. Just prior to the transfer, the film is
! 24 accelerated to a velocity substantially equal to the surface
25 velocity of the intermediate transfer member, such that
26 there is substantially zero relative motion between them at
27 the time of contact. Furthermore, between transfers, the
28 film'is preferably partially rewound so that, after the
29 acceleration, only a minimal blank space is left unprinted.
30 Multicolor liquid developer spray assembly 20, whose
31 operation and structure is described in detail in U.S.
32 Patent 5,117,263, the disclosure of which is incorporated
33 herein by reference, may be mounted on axis 42 to allow
34 assembly 20 to be pivoted in such a manner that a spray of
35 liquid toner containing electrically charged pigmented toner
36 particles can be directed either onto a portion of the



30 Multicolor liquid devel oper spray assenbly 20, whose 31 operation and
structure is described in detail in US 32 Patent 5,117,263, the ]
di scl osure of which is incorporated 33 herein by reference, my be nnﬂgﬁgm
on axis 42 to allow 34 assenbly 20 to be pivoted in such a manner that a
spray of 35 liquid toner containing electrically charged pignmented toner

36 particles can be directed either onto a portion of the 3 0 OCT 2003 9 1
devel opment roller 38, a portion of «t e photoreceptor 12 2 or directly
into a devel opnent region 44 between 3 photoreceptor 12 and devel opnent
roller 38. Alternatively, 4 assenbly 20 may be fixed. Preferably, t he
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supplre into collection contain 0 Freservoir
Vi a seﬁéqﬂ%”dq§pqmpqg,q% PCT Publication WO 90/14619 and in US patent

15 5,289,238, the disclosures of which are incorporated herein
16 by reference.

17 Each cleaning blade assembly 34 includes a toner
18 directing member 52 which serves to direct the toner
19 removed by the cleaning blade assemblies 34 from the
20 developer roller 38 to separate collection containers 54,
21 56, 58, 60,and 68 and for each color to prevent
22 contamination of the various developers by mixing of the
23 colors. The toner collected by the collection containers is
24 recycled to a corresponding toner reservoir (55, 57, 59 ,61
25 and 63). And a final toner directing member 62 always
26 engages the developer roller 38 and the toner collected
27 thereat is supplied into collection container 64 and
28 thereafter to reservoir 65 wvia separator 66 which is
29 operative to separate relatively clean carrier liquid from
30 the various colored toner particles. The separator 66 may be
31 typically of the type described in U.S. Patent 4,985,732,
32 the disclosure of which is incorporated herein by reference.
33 In a preferred embodiment of the invention, as
34 described in PCT Publication WO 92/13297, the disclosure of
35 which is incorporated herein by reference, where the imaging

36 speed is very high, a background cleaning station 24



29 operative to separate relatively clean carrier liquid from 30 the
various colored toner particles. The separator 66 nay be 31 typically of
the type described in U S. Patent 4,985,732, 32 the disclosure 0f3th?WNHS
i ncorporated herein by reference. 33 In a preferred enbodi ment of the
invention, as 34 described in PCT Publication WO 92/13297, the disclosure
of 35 which is incorporated herein by reference, where the I mging 36
speed is very high, a background cl eadPng station 24 3 U UL i 2003 - 10 1
typically including a reverse roller 45 and a wetting roller 2 48 is

provi ded. Reverse roller 46 which rotates in a 3 direction indicated by
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wetting r%l mé% replaces the liquid removed fromdrum 1
developnent assenﬁf ‘22, thus allow ng the reverse 19 roIIer 46 to renove

chargedOplgnenﬂaitxngnrmmlefches1hypﬁ§fe&ahlyopmwﬁ¥ySlﬁm@ﬁbbhein a
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via collectian congg*ner 64. and separ ator 66. 6_Wetting

prefer&gl COPEAS Y i LB 11 %ﬁda?%ﬁ?ﬁﬁ?rEPlﬂﬁFeﬁﬁedﬁﬂﬁ?qq%ﬂ % the
| mage aﬁdWBaCKgEUmn@ceptor sheet 12 with non-pigmented carrier liquid

16 upstream of reverse roller 46. The liguid supplied by
17 wetting roller 48 replaces the liquid removed from drum 10
18 by development assembly 22, thus allowing the reverse
19 roller 46 to remove charged pigmented toner particles by
20 electrophoresis from the background areas of the latent
21 image. Excess fluid is removed from reverse roller 46 by a
22 liquid directing member 70 which continucusly engages
23 reverse roller 46 to collect excess ligquid containing toner
24 particles of various colors which is in turn supplied to
25 reservoir 65 via collection container 64 and separator 66.
26 Wetting roller 4B is preferably electrically biased to
27 a potential intermediate that of the image and background
28 areast*of photoconductive drum 10, but different from that of
29 the development roller. This biasing of wetting roller 48
30 assists in removing toner particles from the background
31 areas of photoreceptor sheet 12. Wetting roller 48 is
32 preferably spaced apart from photoreceptor sheet 12 thereby
33 forming a gap therebetween which is typically 40 to 200
34 micrometers.

35 The apparatus embodied in reference numerals 46, 47, 48

36 and 70 is generally not required for low speed systems, but



28 areas 'of photoconductive drum 10, but different fromthat of 29 the
devel opnent roller. This biasing of wetting roller 48 30 assists in
renoving toner particles fromthe background 31 areas of photorecgqﬁmﬁ 2003
sheet 12. Wetting roller 48 is 32 preferably spaced apart from
phot or eceptor sheet 12 thereby 33 form ng a gap therebetween which is
typically 40 to 200 34 mcroneters. 35 The apparatus enbodied in reference
nunerals 46, 47, 48 36 and 70 is generlal4y not required for | ow speed
systens, but 3 0 OCT 2003 - 11 1 is preferably included in high speed
systens. 2 Preferably, an electrically bi ased squeegee roller 26 3 is
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carrier whose operati on was descr 6
14 malnly to reduce electrical breakdown and improve transfer
15 of the image to intermediate transfer member 30. Operation
16 of such a device in a write black system is described in
17 U.S. Patent 5,280,326, the disclosure of which is
18 incorporated herein by reference.

19 Figs. 1 and 2 further show that multicolor toner spray
20 assembly 20 receives separate supplies of colored toner
21 typically from five different reservoirs 55, 57, 59, 61 and
22 63. Figure 1 shows five different colored toner reservoirs
23 55, 57, 59, 61 and 63, typically containing the cclors
24 Yellow, Magenta, Cyan, black and white, respectively. In
25 addition, reservoir 65 contains relatively clean carrier
26 liquid whose operation was described. Pumps 90, 92, 94, 96
27 and 108, may be provided along respective supply conduits
28 98, 101, 103, 105, and 107, for providing a desired amount
29 of pressure to feed the colored toner to multicolor spray
30 assembly 20. Alternatively, multicolor toner spray assembly
31 20, which is preferably a three level spray assembly,
32 receives supplies of colored toner from up to six different
33 reservoirs {(a sixth reservoir marked S§ is shown) which
34 allows for custom colored toners in addition to the standard
35 process colors, black and white.

36 Toners that can be used with the present invention are



27 and 108, may be provided al ong respective supply conduits 28 98, 01,
103, 105, and 107, for providing a desired amount 29 of pressure to feed
the colored toner to nulticolor spray 30 assenbly 20. AIternatlveHw[mT%m3
mul ticolor toner spray assembly 31 20, which is preferably a three leve
spray assenbly, 32 receives supplies of colored toner fromup to six
different 33 reservoirs (a sixth reservoir marked S is shown) which 34
allows for customcol ored toners in-addition to the standard 35 process
colors, black and white. 36 Toners that can be used with the present

I nvention are 3 0 OCT 2003 - 12 1 described in Exanple 1 of U S. Patent
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and 140 are _ 12 thoroughly mxed in an oil
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m xi n cont ed_for di_ti onal The m xture cool ed_to 45
I e N STl CUR it 3 R 7 i

a Vi scolfs yging e ﬂQﬁIQWinglmathqﬁnj(}lndlng 762 grans of the result of
the 19gSol ubi l4 gi S attri n SS

Inc. Akron OChi ol))z o1 AL E ?Llagﬂj cé;r%o% s'?geeri} 9 lJH{? t%é'
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st ear at edel and_ 24 an additi onal 1459 ranms of |sopar L for
ei ght hlgau&? 1XFT o8 E‘f%% 24 RPM or 1.5 hours, gw1th the pc>11

14 temperature at 130° C. 1200 g of preheated Isopar L is added
15 and mixing is continued for an additional hour. The mixture
16 is cooled to 45° C, while stirring is continued over a
17 period of several hours, to form a viscous material.

18 2) Milling and Grinding 762 grams of the result of the
19 Solubilizing step are ground in a 1S attritor (Union Process
20 Inc. Akron Ohio), charged with 3/16" carbon steel balls at
21 250 RPM, together with 66.7 grams of Mogul L carbon black
22 (Cabot), 6.7 grams of BT 583D (blue pigment produced by
23 Cookson), 5 grams of aluminum stearate (Riedel Dehaen) and
24 an additional 1459.6 grams of Isopar L for eight hours at
25 30° C.

26 3) Continuation of Grinding 34.5 grams of ACumist A-12
27 (a micronised polyethylene wax produced by Allied Signal) is
28 added and grinding is continued for an additional 4 hours.

29 The resulting particles are fibrous particles have a

30 measured diameter in the range of 1-3 micrometers.

31 The resulting material is diluted with additional
32 Isopar L and Marcol 82 to give a working developer in which
33 the dry solids portion is about 1.7% and in which the
34 overall ratio of Isopar L to Marcol is between about 50:1
35 and 500:1, more preferably between about 100:1 and 200:1.

36 Charge director as described in US patent application



26 3) Continuation of Ginding 34.5 grans of ACum st A-12 27 (a m cronised
| ene wax produced by Allied Signal) is 28 added and grinding is
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in step 2. For yellow toner 810 grams of solubilized
material, 49.1 grams of Di355DD pigment, 6.9 grams of
aluminum stearate and 1423 grams of Isopar L are used in
step 2.

Other preferred liguid toners for use in the present
invention are prepared as follows: 300 grams of a
chargeable low molecular weight ionomer Aclyn 293A (made by
Allied Signal) were solubilized in 1500 grams of Isopar - L
with heating to 110°- 120°C while stirring. To form inks,
dispersed pigments or color particles are added to and mixed
with the hot solubilized polymer. The composition is
allowed to cool while stirring.

The following liquid toner inks were prepared in this
way: .

TiOz BASED OPAQUE WHITE TONER INK

A preferred opaque white ink in accordance with the
present invention is prepared by adding 200 grams of finely
divided TiO2 pigment, having an average diameter of about
0.5 micrometers to the solubilized polymer while stirring.
The mixture is allowed to cool and settle with continuous
stirring. Charge director, as described above or other
charged directors as known in the art, and additional Iscpar
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25 with the hot solubilized polynmer. The conposition is 26 allowed to cool
while stirring. 27 The followng liquid toner inks were prepared in this-

28 way: , 29 Ti 02 BASED OPAQUE WHI TE TONER I NK 30 A preferred opaqgﬁdﬁﬁrte
ink in accordance with the 31 present invention is prepared by ad

grans of finely 32 divided Ti02 pignent, having an average di aneter of
about 33 0.5 mcroneters to the solubilized polyner while stirring. 34
The mixture is allowed to cool and seffyl e with continuous 35 stirring.
Charge director, as described above or other 36 charged directors as known
in the art and additional Isopar 3 0 OCT 2003 - 14 1 L and MARCOL 82

carrier qui to forma liquid 2 toner._ The opaque white liquid
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continugs until the mxture is fully m xed and geneous %&H@ xi ng
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g the mixture to cool while

14 mixing continues until the mixture is fully mixed and

15 homogeneous; (2) mixing 3071 grams of the mixture produced

16 by step (1) with 1075 grams of KRONOS 2310 titanium dioxide

17 (NL Chemicals) and 4454 grams of Isopar L in a Ross type LAB

18 ME high shear mixer until the new mixture is completely

19 homogeneous; and (3) grinding the mixture at about 56°C (the

20 temperature of the mixture without cooling) for 16 hours in

21 a SEECO M18 Vibratory Mill charged with 3/8" zirconia media.

22 The resultant toner has a median diameter of about 3

23 microns.

24 The material is charged and diluted as described above

25 and 3 micrometer micron particles of TEFLON M1200 are

26 optionally added to act as protective spacers against

27 abrasion for the final image.

28 'Other inks are prepared in a manner similar to the

29 first method for producing white toner ink and provided the
30 following results:

31 GOLD TONER INK

32 Aclyn293A, (made by Allied Signal) 150 grams, and
33 Isopar-L, 800 grams, are heated with mixing in a glass
34 beaker, at a temperature of 110° - 120° C. 100 grams of 6-
35 10 micrometer gold flakes (made by SCHLENK) are slowly added

36 and mixing is continued for 5 minutes. The temperature is



24 The material is charged and diluted as descri bed above 25 and 3

m crometer mcron particles of TEFLON ML200 are 26 optionally added to act
as protective spacers against 27 abrasion for the final inage. 283Vpgﬂemu3
inks are prepared in a manner simlar to the 29 first nethod for producing
white toner ink and provided the 30 following results: 31 GOLD TONER | NK
32 Acl yn293A, (nmade by Allied Signal) 150 granms, and 33 Isopar-L, 800
granms, are heated with mixing in a gl 48s- 34 beaker, at a tenperature of
110 - 120 C. 100 grans of 6- 35 10 microneter gold flakes (made by SCHLENK)
are slowy added 36 and mixing is continued for 5 mnutes. The tenperature
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t he flagefnd%gagﬁglugﬁéé?ned in.the toner, when the toner is forned into a
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si | ver1#| BREEOE- P Wr@TGHELRY sg@ hddénbky (SBOHLEME .other inks described
13 below), without grinding, results in large reflective gold
14 particles being laid onto the substrate. While the flakes
' 15 are unaligned in the toner, when the toner is formed into a
16 thin layer during heating and fixing to the substrate, the

17 flakes selectively align themselves to give good specular
18 reflection.

19 SILVER INK

20 The materials used in the preparation are 300 grams
21 Ac;ynzgaA (made by Allied Signal), 1500 grams Iscpar-L and
22 100 Grams silver flakes 6-10 micrometers (made by SCHLENK).
23 The same procedure as for gold ink is used to obtain ink
24 with a median particle size of 8.2 micrometers.

25 The ink was tested in both printing modes, in the
26 printer giving metallic silver prints without background
27 contamination.

28 MAGNETIC INK

29 The materials used in the preparation are 20 grams
30 Aclyn293A (made by Allied Signal), 37 grams MO 4431 magnetic
31 oxide (made by ISK MAGNETICS) with a particle size of 8-10
32 micrometers and 180 grams Isopar-L. The same procedure as
33 for gold ink is used to obtain magnetic ink with a median
34 particle size of 9.08 micrometers as measured by SCHIMADZU
35 Particle Size Analyzer.

36 When the magnetic ink is deposited at a mass/area of



23 The sane procedure as for gold ink is used to obtain ink 24 with a
medi an particle size of 8.2 mcroneters. 25 The ink was tested in both
printing nodes, in the 26 printer giving netallic silver prints g@qm?q?
background 27 contam nation. 28 MAGNETIC INK 29 The materials used 1n %e
preparation are 20 grans 30 Aclyn293A (nade by Allied Signal), 37 grans MO
4431 magnetic 31 oxide (made by | SK MAGNETICS) with a particle size of
8-10 32 microneters and 180 grans Lsggar-L. The same procedure as 33 for
gold ink is used to obtain magnetic ink with a nmedian 34 particle size of
9.08 mcroneters as neasured by SCH MADZU 35 Particle Size Analyzer. 36
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m croneters and 1500 grans_ 10 Isopar-L. 11 The resin is solubilized by
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Heating,i $.stopped and 18 mixing is continued for an additional 1.5 hours
to obtarn %g ?oner concentrate with a particle size of 3.82 mcroneters.
20 'Wor king di sflesimnsiaré sprephuedligiedy by hictle SI®@PARI Xerin 21ROSS
Internedi abepLEABEARETARIOMIxER MRL+RY QY 1949t able
13 The pigment is predispersed and wetted by using a warm
14 solvtion of Aclyn293A, then adding the predispersed pigment
15 gradually into the double planetary mixer. The material is
16 mixed for about 10 minutes, while heating is maintained, to
17 obtain a homogeneous composition. Heating is stopped and
18 mixing is continued for an additional 1.5 hours to obtain
19 toner concentrate with a particle size of 3.82 micrometers.
20 Working dispersions are prepared using a high shear mixer.
21 Intermediate transfer member 30 may be any suitable
22 intermediate transfer member having a multilayered transfer
23 portion such as those described below or in US Patents
24 5,089,856 or 5,047,808 or in U.S. Patent application
25 08/371,117, filed January 11, 1995 and entitled IMAGING
26 APPARATUS AND INTERMEDIATE TRANSFER BLANKET THEREFOR (and in
27 coresponding applications in other countries), the
28 disclosures of which are incorporated herein by reference.
29 Member 30 is maintained at a suitable voltage and
30 temperature for electrostatic transfer of the image thereto
31 from the image bearing surface. Intermediate transfer member
32 30 is preferably associated with a pressure roller 71 for
33 transfer of the image onto a final substrate 72, preferably
34 by heat and pressure. Additionally, pressure roller 71 may
35 be electrified to overcome the voltage on the intermediate

36 transfer member or to provide an additional electric field



22 internediate transfer nenber having a nultilayered transfer 23 portion
such as those described below or in US Patents 24 5,089,856 or 5,047,808
or in US. Patent application 25 08/371,117, filed January 11, 1995 and
entitled | MAG NG 26 APPARATUS AND | NTERVEDI ATE TRANSFER BLANKET T

(and in 27 coresponding applications in other countries), the 28

di scl osures of which are incorporated herein by reference. 29 Menber 30 is
mai nt ai ned at a suitable voltage and §0'tenperature for electrostatic
transfer of the inage thereto 31 fromthe imge bearing surface.
Internediate transfer nmenber 32 30 is preferably associated with a
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15 required in practice.

16 While the invention has been described with respect to
17 printing on the inside of clear wrapping material (i.e.,
18 with the opague layer furthest from the substrate), in an
19 alternative preferred embodiment of the.invention, the layer
20 closest to the substrate is opaque. Such images are designed
21 to be viewed from the side of the substrate on which the
22 image is printed. For this embodiment of the invention, the
23 white layer will be formed on the imaging surface and
] 24 transferred to the intermediate transfer member after the
25 other, colored layers.
26 In addition to the details of the printing processes
27 given above, additional details of printing processes and
28 operdtes are given in the patents and publications
29 incorporated herein by reference.
30 It has been found that the above mentioned toners and
31 other toners based on similar materials and high molecular
32 weight ionomers such as surlyns adhere well to the
33 substrates used in food packaging. This adhesion is found to
34 be especially good when the toner is based on an ionomer or
35 ethylene polymer or copolymer and the polymer film is
36 coated by a similar material. Such coatings, particularly



21 to be viewed fromthe side of the substrate on which the 22 inmage is
printed. For this enbodinent of the invention, the 23 white |ayer wll be
formed on the inaging surface and 24 transferred to the intermedi aJ®0CT 2003
transfer nenber after the 25 other, colored layers. 26 In addition to the
details of the printing processes 27 given above, additional details of
printing processes and 28 operates are given in the patents and
publications 29 incorporated herein by reference. 30 It has been found
t hat the above nentioned toners and 31 32 33 34 35 36 other toners
based on simlar materials and high nol ecul ar meight i ononers such as
es_use Thi.s
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art, for electrostatlc pri and copyl n
11 of carrying out the invention, however, many aspects of the

12 invention are applicable to a wide range of systems as known
13 in the art for electrostatic printing and copying.

14 It will be appreciated by persons skilled in the art
15 that the present invention is not limited by the description
16 and example provided hereinabove. Rather, the scope of this

17 invention is defined only by the claims which follow:
18
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36



14 It wll be appreciated by persons skilled in the art 15 that the
present invention is not limted by the description 16 and exanple

provi ded herei nabove. Rather, the scope of this 17 invention is dgﬁj@gd
only by the claims which follow 18 19 20 21 22 23 24 25 2 108%
29 30 31 32 33 34 35 36 3 0 CCT 1003 19 M5 1. A printing process
conprising: (a) formng it liquid toner inmage conprising toner particles
based on a first polymer and a carrier liquid, on an imaging surface; (b)
transferring the image to a surface coated with a second polyner, and (c)
fusing and fixing the inmage to the surface coating, wherein the second
polynmer is either an iononer or an etjyl ene vinyl acetate polyner. 2. A

process %%%g:?_gi ng to claim1 wherein the first polymer is an ionorner. 3. A
process ing to claim2 wherein the first polynmer is a high nolecular
wei ght  {-onon®Printng progssorampsisiagicor ding to claim 2 wherein the first

pol yner is a fapferitiig@Qiguil ol iidiie corPBSHE toner particles based on a first polymer and
a carrier liquid, on an imaging surface;
(b) transferring the image to a surface coated with a second polymer; and
(¢) fusing and fixing the image to the surface coating, wherein
the second polymer is either an ionomer or an ethylene vinyl acetate polymer.

2. A process according to claim | wherein the first polymer is an ionomer.

3. A process according to claim 2 wherein the first polymer is a high molecular weight
ionomer.

4. A process according to claim 2 wherein the first polymer is a low molecular weight
ionomer, '

5. A process according to claim 1 wherein the first polymer is cthylene vinyl acetate.

6. A process according to claim 1 wherein the polymer is a ethylene copolymer.

7. A process according to claim 1 wherein the polymer is a ethylene terpolymer.

8. A process according to any of the preceding claims, wherein the second polymer is an
ionomer,

S. A process according to claim 8, wherein the second polymer is a high molecular weight
ionomer.

10. A process according to claim 8, wherein the second polymer is a low molecular weight
ionomer.

11. A process according to claim 8 wherein the second polymer is ethylene vinyl acetate.

12. A process according to any of the preceding claims, wherein the surface is the surface of
a polypropylene film.

13. A process according to any of claims 1-11, wherein the surface is the surface of a
polyethylene film.



5. A process according to claim1l wherein the first polyner is ethylene
vinyl acetate. 6. A process according to claim1 wherein the polyner is a
et hyl ene copolynmer. 7. A process according to claiml| wherein the polyner
is a ethylene terpolyncr. 8. A process according to any of the p@@q}gtpijzm
clainms, wherein the second polyner is an iononer. 9. A process according
to claimsS. wherein the second polyner is a high nolecular weight iononcr.
10. A process according to claim8, wherein the second polynmer is a | ow
nol ecul ar wei ght iononer. 11. A process according to claim8 wherein the
second polyner is ethylene vinyl acefate. 12. A process according to any of
the preceding clains, wherein the surface is the surface of a )

pol ypropyl ene film 13. A process according to any of clains 1-11, wherein
t he surfifce A%dhﬁ@gﬁr‘éﬁés%&n&fsin@j pol yethylene film 3 6 GC 2003 20 14. A
printing pro s conprising: (a) formnpg a liquid toner inmage conpri,sing
toner parti cﬁ’gz" ' n}é{‘%ﬁé EP%fri ’g’g‘ﬁ“ FUTRIIFER tofisr Pargcleshasehen ¢ Aghpelyme 274N

i magi ngs suritdlowid, b ks tmagkef erfedeng the inmage to a surface coated with a

second pol ynfg} mm@lﬁ%g)hefsaﬁ%egataﬁsgﬁacfeic&@@wmﬁér?gg@g?%ﬂggp% surface coating,

wherein the rst pol ymer ang second po , iononmers . 15. A
process accofdiftirg Bddpengine imagp &t tie fuEare chatiogt whespe ieg fiisspadymer and ghe

nol ecul secondpgipiner &6 bolh ipdoaresss according to claim 14 wherein the first
iononer is of a high nolecular weight. 17. A process according to any of
cl ai ns ig 16, wherein the second iononer is of a |low nolecular weight. 18.
A process acBdiAFGIH 210 aRB 0S| 4 whgremabe B syipramear is aflidowaraisaler Beigker i s of
a high nolecular weight. 19. A process according to any of clains 14-18
wher ei nghe .5 ' e [.o0ces ordi ng
to any C}fk cl 3?%:99%5’1%%%; gﬁero e%ﬁtlﬁgjhgggg%hgﬁg?édgér{% éfoaah'@o'ﬁf}ég%ﬁwe%gg film
21. A process according to any of the preceding clains wherein the imging
sur f ace 1i7s A pecesiusccadmgofo anypdfotifime Cl@pISO wherein the second ionomer is of a low

molecular weight.

18. A process according to any of claims 14-16 wherein the second ionomer is of a high
molecular weight.

19. A process according to any of claims 14-18 wherein the second surface is a polypropylene
Slm.

20. A pracess according to any of claims 14-18 wherein the second surface is a palyethylene
film.

21. A process according to any of the preceding claims wherein the imaging surface is the
surface of a photoreceptor.



