
Method for making a polycarbonate multi - layer  structure Field c:f the
invention. The invention relates to the use of a prepa-- ration comprising:
A) 0.- to 20 wt % of an or- ft ganic polymer, B) 30 to 99.9 wt % of a
solvent, C; 0 to 10 wt , referred to dry mass, of a dye  Co of _ mixture of
dyes, J) 0 to 10 Wt o Of a  functional material or of a mixture of func-
tional material's, E) 0 to 30 wt of additive 15 and/or auxiliary substances,
or of a mixture of  su,-: h substances, the relative amounts of the
components Ai to E) always totaling 100 v;T an ink jet printing dye. he:
invention further relates to a method  20 for making a structure with an ink
jet printing  layer arranged between two polycarbonate layers,  to a
structure obtainable by means cf such a  method, to this use of such a
method for making a  security and/or value document, and to a cccu-- 25 rity
and/ct value document to be taus made. Background of the invention and prior
art. A preparation to be used use as an ink f or  ink ,yet printing is fo`.
lost anc~_ known from the  document. OP 1690903 A. Therein, it is an aqueous
30 ink. for ass on a u c k i r bsc-rFire, as for in- stance Letter
envelopes. If an organic polymer - 2  is provided, it does not serve as a
binding  agent, but as an additive for viscosity adjust- m.ant. Such inks
cannot be used for printing on  pclycarbor.ate films for the following
reasons 



5 explained with regard tc paper-based security  and/or value documents. A
personalization of PC (polycarbonate)  based security and/or value documents
takes  place in the practice by means of the so-called 10 laser engraving
method, wherein by optical/  thermal interactions of a material of the secu-
rity and/or value document with the laser radia- tion, locally highly
resolved pyrolysis proc- esses are produced and thus local blackenings 15
due to carbon generation occur. The disadvantage  of this method is the
limitation to black &  white or at best gray scale representations. A
colored personalization established for  paper-based documents in the ink
let printing  20 method is not widely used for PC based security and/or
value documents up to now. One reason for  this is the lacking-
compatibility of the used  polymers/binders (in connection with the other
ink components such as dyes, additives, sol 25 vents) with polycarbonate.
This applies for in- stance to the binders known from the documents
Ullmann's Encyclopedia of Industrial Chemistry,  Electronic Release 2007,
Wiley Verlag, chapter  "Imaging Technology, Ink-Jet Inks, and U1lmann's 30
Encyclopedia of Industrial Chemistry, Electronic  Release 2007, Wiley
Verlag, chapter "Paints and  Coatings", such as nitrocellulose, cellulose
es- ter (cellulose acetate butyrate, CAB), polyacry- lates, polyesters,
epoxides etc. Secondly, PC 35 films imprinted with such inks cannot easily
be 3  



a m i n a t e d . PC films imprinted over the f u 1 1 sur- face p r a c t i
c a l l y cannot he laminated at a11, for  the dye layer represents a
barrier layer. In the  event off an only p a r t i a pr.'ir_-tingproces s ,
there 5 -s the risk of a local de:Lam ination, Thirdly,  p;o1ycarbon ate is
no s'ic.'ki.na base. Common .'_P 'is for ink jet printing are adjusted to
good ab- sorption times on paper and when imprinted on a  non - socking P C
film they remain on the surface 10 and can even after drying often
completely be  removed without residues, since the color does  not penetrate
into the material. Fourthly, ink  jet printing layers mace frog insofar
known inks  lack temperature stability. Since in the field 15 of security
and/or value documents, imprinted PC  f - ims are typically laminated to
each other un- der the action of pressure (> 2 oars) and terr.- perature (>
160 `C), there is a risk of aiscci- oration of the ink jet printing layer.
20 From the document EP 0 688 835 Bsilk- screen printing inks based on
disubstituted di  hydroxydiphenyl cyeloalkanes are known. From  this
document can also be taken methods for mak- ing such polycarbonates. This
document with its 25 complete contents is hereby included in t:he  scope of
disclosure of the present application.  Normally silk-screen printing inks
can however  not easily be used for ink jet printing, since  ink jet
printing poses special. requirements for 30 the used inks because of the
nozzle technology  of the printing heads. Technical object of the invention.



4  It is therefore the technical object of the invention to provide means,
which permit the ap- plication of ink jet printing for maleIng, a secu- rity
and/or value document based on polvoarbon ate polymer lavers and provide ink
jet printing  layers on such layers, which satisfy all optical
requirements, may in particular a?.so be colored,  wherein during a
lamination the optical proper- ties are not impaired, and which do not act
as 10 an barrier layer during the lamination, but  rather even contribute to
the formation of a  monolithic str"uctin re from Lhe polymer layers.  Basics
of the invention and preferred embodi- ments. 15 For achieving this
technical object, the in- vention teaches the use of a preparation com-
prising: A) 0.1 tc 20 wt % of a binding agent  with a polycarbonate
derivative based on a gemi.- nally disubstituted dihydroxydiphenyl cycloal
20 kane, B) 30 to 99.9 wt % of a preferably organic  solvent or of a mixture
of solvents, C) 0 to 10  wt referred to dry mass, of a dye or of a  mixture
of dyes, D) 0 to 10 wt o of a functional  material or of a mixture of
functional mate 25 rials, E) 0 to 30 wt of additive and/or auxil- iary
substances, or of a mixture of such sub- stances, the relative amounts of
the components  A) to E) always totaling 100 wt as an ink jet  printing dye.
30 First of all, the invention is based on the  finding that poiycar.bonate
derivatives used ac- 



cording to the invention are hichly compatible  with polycarbonate materials
for films, in par ticular with polycarbonates based on bisphenol  A, such as
for instance MI akrofcl(r) films. The  higgh] compatibility is shown by that
the ink jet  printing layer provided according to the inven- tion wit'; a
pclycarbonLi :e der.i..va_tive combines with tie olyc_bonate materials cf
the films to  form a mcnolrt _.c. struc.rure. A layer boundary  oeeteen the
materrials cannot optical] v be de- tected anymore after the lamination. F
_urther, 10 the used polycarbonate derivative is stable at  high
temperatures and does not show any disccl  orations at temperatures up to
200 C and more  being typical for a lamination. Furthermore, it  is
surprising that an ink composition known for 15 silk-screen printing Gunder
adjustment of the  viscosity) is also suitable, with regard to the  used
binder, for ir_k et printing. Finally it  was ,found to be an advantageous
property that  the dye of the composit~i_on penetrates into the 20 imprinted
polymer layer, so that a print.' nu  -aver applied on the surface of the
polymer  'layer cannot be removed in a non-destructive  manner. Thus,
compositions used according to the  invention are also suitable e.g. for the
surface 25 personalization of security and/or value docu- ments, s ince
when, printing on the polymer layer,  an integral structure is formed. As a
result, the invention achieves that a  security and/or value document based
on pclycar- 30 honate films can be provided with a colored 



overprint, for instance during the persenaliza- d1on as a passport
photogreob, wherein the inK  yet printing layer does not only not act as a
barrier layer, but rather even more promotes the 35 formation of a
monolithic structure during the lamination, The structure falfills with
regard  to integrity and durability all requirements. In detail, the uoiyca
rhorate derivative may  contain funct_cnal carb%o;n ate structure units of
5 f o r m "u l a ( 1 j , R'  R' R2 R p4 10 R ( i wherein R and R are
independently from  each other hydrogen, halogen, preferably chlo- rir:e or
bromine, C1-C9 alkyl, C5-C5 cycloalkyi,  CF C1p aryl, preferred phenyl, and
C-7-C12 aral 15 kyl, preferably phenyl-C;-C4 alkyl, in particu- lar benzyl;
m is an 9ntege.r from 4 to 7, pref- erably 4 or 5; R3 and R4 can be
individually se- lected for each X, and independently represent  hydrogen or
C_-CE alkyl; X is carbon and n an 20 integer greater than 20, with the
proviso that  at at least one atom X, R3 and R4 are both ai- ky1. It is
preferred, if at 1 to 2 atoms X, in  particular at one atom X only, R and R4
both  25 are alkyl. R and R4 may in part -cular_ b e methyl. The X atoms in
the alpha position to the  diphenyl-substituted C atom (C1) cannot be dial-
kyl-substituted. The x atoms in the beta  



position to Cl can be disubstituted w -th alkyl. - r  Preferred is m = 4 or
5. The po_ycarhonate  derivative may for instance he formed on the  oasis of
monomers, such as 4,4'-;3,3,5-trmethyl.  cyclohexane-l, i-di-vi) dipheriol,
4,4' - (3, 3 5 dinethy1 cyc1ohexane-1.,l-diylphenol, cr 9, 4'  2,4,4 trimet
yI cyolop en.ane 1,1 diyl)diphenci..  A polycarbonate derivative used
according to t'^,.e invention may for instance he made from di- pnenoIs o f
formula (Ia) according to the docu-- 10 men-i_ DE 38 32 396.6, the scope of
disclosure of which with its complete contents hereby in- cluded in the
scope of disc:-csure o f tail de - scri -pt P_ diphenol of formula Ia) under
forrmation  15 of homopolycarbonares as well as several diphe- nc -ls o f
formula (Ia) under formation of copoiv- carbonates can be used (the meaning
of radicals,  groups and parameters same as in formula 1) R'  HO G OH  2 2 m
R R4  (Ia)  _urthermore, the diphenols of formula (Ia) 25 can also be used
in a mixture with other diphe- no'_s, for instance with those of formula
(Ib) HO - Z - CH (lb), - 8  for making high -:molecular, t herip op
last.i.c,  



aromatic polycarbonate deri-,j- at ives. Suitable other diphenols of formula
(Ib) aree  those, wherein Z is an aromatic radical with 6  5 to 30 0 atoms,
which may contain one or several. aromatic nuclei, be substituted and
contain; ali - pnatic r adicals or other cycIca IIph atic rad=cats  than
those of formula (Ia) or hete2:oatoms as  bridge members. 10 Examples for
the diphenoIs of formula (Ib)  are: hydroquinone,resorcin,
dihydroxydiphenyls,  b4.--(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
cycloalkanes, bis-(hydroxyphenyl)-sulfides, bis- (hydroxyphenyl)-ethers,
bis-(hydroxyphenyl)-ke I5 tones, bis-(hydroxyphenyl)-sulfones, bis-(hy-
drexyphenyl)-sulfox-!des, alpha,alpha'-bis-(hy-
droxyphenyl)-dii.sopropylbenzenes and their nu- clear-alkylated and
nuclear-halogenated com- pounds . 20 These and other suitable diphencls are
e.g.  described in the documents US-A 3 028 365, 2 999  835, 3 148 172, 3
275 601, 2 991 273, 3 271 367,  3 062 781, 2 970 131 and 2 999 846, in the
docu- ments DE-A 1 570 703, 2 063 050, 2 063 052, 2 25 211 956, the FR-A 1
561 518 and in the monograph  "H. Schnell, Chemistry and Physics of Polyear-
bonates, Interscience Publishers, New York  1964 which with its complete
contents is  hereby included in the scope of disclosure of  30 the present
application. Preferred other diphenols are for instance:
4,4'-dihydroxydiphenyl, 2,2-big-(4-hydroxyphe- nyl)-propane,
2,4-bis-(4-hydroxyphenyl)-2-me 



- 9  thy-butane, 1,1-bis-(4-hydrexyphenyl)-cyclohex- ar.e, alpha,
alpna-bis.-(4-hydroxyphenyl)-p-dilso- p_cpylbenzene, 2,2-his
-(3-methyl-4-hydroxyphe- nyl)-propane, 2,2-bis (3 chloro 4 ~:ydr-xyphe 5
nyl)--propane, bis-(3,5-dimethyl-4-hydroxyphe- nv1; me"hare, 2,2--h
s-(3,ne=ny -4-hydrexy- phenyl)-propane, bis-(3,5-dimethyl 4-byd.roxyphe yl)
sulfone, 2,4-bis-( ~-dimethyl 4-hydr.oxy  phenyl)-2-methylbutane,
,l-bis-(3,3-dimethyl-4_  10 hydroxyphenyl -cyclohexane, alpha, alpha-bis
(3,5-dimethyl-4-hydroxyphenyl)-p-diisopropylben- zone,
2,2-bis-(3,3-dioh.loro-4-hydroxyphenyl)- propane and
2,2-bis-(3,.5-dibromo-4-hydrexyphe- nyl)-propane. 15 Particularly preferred
diphenols of formula  Ib) are for instance: 2,2-bis-(4--hydroxyphe-
nyl)-propane, 2,2-his-(3,5-dimethyl-4-h_ydroxy- phoanyl)-propane,
2,2-bis-(3,5-dichloro-4-hy- droxyphenyi)-propane, 2,2-bis-(3,5-dibromo-4-hy
20 droxyphenyl)-propano and 1,1-his-(4-hydrox.yphe- nyl)-cyclohexane. In
particular 2,2-b-'s-(4-hy- aroxyphenyl)-propane is preferred, The other di-
phenols may be used individually as well as in a  mixture. 25 The molar
ratio of diphenols of formula (Ia)  to, if applicable, the also used other
diphenols  of formula (Ib) should be between 1.00 !col (Ia)  to 0 :mol %
(It) and 2 mol o (Ia) to 98 mol  (In), preferably between 100 mol I (Id) to
0 mot (Ib) and 10 ma- I (Ia) _o 90 mot o (Ib) and in  particular between 100
mol I (Ia) to 0 mo1 0  



"_b) and 30 mol iIa) to 70 mol (Ib). The high-molecular polycarbonate
derivatives  from the diphenols of formula (Is), if appli.ca - 10  ble, in
combination wiother diphenols, may be  made according to the known
polycarbonate uro- duct on methods. The different diphenols m.ay he  linked
ire a stat_st1cat .manner as well as also  5 block -wise. The polycarbcnate
derivatives used according  to the invention may be. branched i1, a per se
known mariner. If the branching is desired, this  can be achieved in a per
se known manner by con 10 densation of small, amounts, preferably amounts
between 0.05 and 2.0 mci (referred to the. used  dip:nenols), at three or
more than three-func- tional compounds, in particular such with three  or
more than three phenolic hydroxyl groups. 15 Some branching agents with
three or more than  three phenolic hydroxyl groups are: phioroglu- cin.,
4,6-dimethyl-'2,4,6-tr'--(4-hy>droxyphenyl)-
heptene-2,4,6-dimet_hyl-2,4,6-tri-(4-hydroxyphe- nyl)-heptane, 1.,3,5-tri-
(4-hydroxyphenyl)-ben 20 zene, 1,1,1 tri 4 hydroxyphenyl) ethane, tri-
(4-hydroxyphenyl;-phenylmethane, 2,2-bis-[4,4-
b.is-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-
bis-(4-hydroxyphenyl-isopropyl)-phenol, 2,6-is-
(2-hydroxy-5-methyl-benzyl)-4-methylphenoi, 2-
(4-`ydroxyphenyl)-2-(2,4-dihydroxyph.enyl)-pro- 25 pane,
hexa-[4-(4-hydroxyphenyl-isopropyl)-phe- nylJ-orthoterephthalic acid ester,
tetra-(4-hy- 



droxyphenyl)-methane, tetra-r4-(4-hydroxyphenyl- isopropyl)phenoxy)-methane
and 1,4 bis [4',4' 30 dihydroxytriphenyl)-methyl ]-benzene . Some of the
other. three-functional compounds are 2,4-dihy- droxy benzoic acid, trimesic
acid, cyanuric  chloride and 3,3-bis-(3-methyl-4-nydroxyphenyl)-
2-oxo-2,3-dihydroindol. - 11  As chain stoppers for the per se known con-
trol of the molecular weight of the polycarbon- ate derivatives are used 7,
oTI of'anctional com- pc,unds in usual ccr.oentrat_.ns. Suitable com 5
pounds are e.g. phenol, tort-butv'_phenc~s or  other alkyl-substituted
phenols. For controlling  the molecular we_..rht, In particular small
a^mouin,ts cf phen(,, l. of formula 'Ic) are suitable  HO (IC)  wherein R is
a braaohed C8 and/or C9-alkyl  raaiccaI Preferably the share cf CH protons
in the  5 alkyl rad -cal R 1 s between 47 and 89 c and the  share cf the CH
and C H 2 protons is between 53  and 11 also preferably R is in an o and/or
p  position to the OH group, and particularly pref- erably the upper limit
of the ortho share is 20 20 The chain stoppers are used in general in
amounts from 0 . 5 to 10, preferably 1.5 to 8 mol  referred to the used
dipnencls. The polycarbonate derivatives may preferably  be made according
to the phase boundary method  25 (cf. H. Schnell Chemistry and Physics of
Poly 



Polymer Reviews, Vol. IX, page  33ff., Ir.ter.science Publ 1954) in a per se
known manner. Herein, the dipherols of formu -a (.I a) are  30 dissolved in
an aqueous alkaline phase. For mak 12  ing copolycarbonates with other
diphenois, mix- tures of diphenolsof formula Ta) and the other  diphenois,
or instance those of formula Ib  are used, For controlling the molecular
weight, 5 chain stoppers e.g. of formu~.a. Ic) may be  added. Then a react
ion is performed in presence  of an inert, preferably polvcarhonate-d~ssoly-
1. 11g, orgy nl(-, phase with phosgene according to  the method of the phase
bounaary condensation. 10 The reaction temperature is between 0 and 40  C.
The, it applicable, also used branching  agents ;preferably 0.05 to 2.0 mot
%) may either  be presented with the diphenois in the aqueous 15 alkaline
phase or be added dissolved in the or- ganic solvent before the
phosgenat.i.on. Beside  the diphenols of formula (Ia) and, if applica - ble,
e ther diphenois ( I b ) , thus the, ir mono  and/or bis - chlorocarbonic a
cid esters can also 20 be used, the latter being added dissolved in or-
ganic solvents. The amount of chain stoppers ann  of branching- agents then
depends on the molar  amount of diphenolate radicals corresponding to
formula (Ia) and, if applicable, formula (Ib); 25 when chlorocarbonic acid
esters are also used,  the amount of phosgene can correspondingly be  



reduced in a known manner. Suitable organic solvents for the chain  stoppers
and, if applicable, for the branching  30 agents and the chlorocarbonic acid
esters are for instance methylene chloride, chloxobenzene  and in particular
mixtures of methylene chloride  and ehlorobenzene.If applicable, the used
chain  stoppers and branching agents can be dissolved  3 5 in the same
solvent - 13  As an organic phase for the phase boundary  polycondensation
serve for instance methylene  chloride, chiorobenzene and mixtures of
methyl- ene chloride aria chioroher.zene 5 As an aqueous alkaline phase
serves for in- stance a N a0H so l-11r.ion. Ma king the polycarbonate
derivatives according to -he phase boundary  method car. by catalyzed _n a
usual manner by  ca alyzers such as ternary amines, 1.:: particu 10 "ear
tertiary aliphatic amines such as _rib'u- ty'amine or triethylamine; the
catalyzers can he  .used in amounts from 0.05 to 10 mol , referred  to the
moles cf used diphenols. The catalyzers  c.It n be added before the
phosgenation or during  15 or also after the phosgenation. The polycarbonate
derivatives can be made  according to the known methc i in a homoge :eo'_.s.
phase, the so--called "pyridine method" and ac - curding to the known method
for the transesteri 2D fication of molten mass by using for instance
diphenyl carbonate instead of phosgene. The polycarbonate derivatives may be
linear  



or branched, they are homooclycarbonates or co- polycarbonates based on the
diphenols of formula  25 (la) . By the arbitrary composition with other di-
phenols, in particular with those of formula  _:h), the polycarbonate
properties can, be varied in a favorable manner. In such copolycarbonates,
30 the diphenols of formula (Ia) are contained in  polycarbonate derivatives
in amounts from 100  mot % Lc 2 mc1 %, preferably in amounts from 100  not %
to 10 mol % and in particular in amounts 14 _ from 100 moI to 30 not %
referred to the to- tal amount of 100 mot of dcphenci units. A particularly
advantageous embodiment of  the invention is characterized by that the poly-
5 carbonate derivative comprises a copolymer in particular consisting of
monomer units Ml based  on formula (ibj, preferably hispY':eno_ A, ar.d
monomer units M2 based on the gemi.nally disub- stituted dihydroxydiphenyl
cycloal kane, pre.fera 10 b 1 y of the 4,4'-(3,3,5-trimethyl cyclohexane-
1,I-di_yl)diphenol, wherein the molar ratio H2 /H3.  is preferably greater
than 0.3, in particular  greater than 0.4, for instance greater than 0.5.
For such copolymers it has namely been found 15 that surprisingly the glass
temperature Tg below  7.`0 C after a first heating cycle may be i:- creased
in a second heating cycle, whic"n can  substantially improve the stability
of the ob- tained structure. 20 It is preferred, if the polycarbonate de- 



rivative has an average molecular weight (mean  weight) of at least 10,000,
preferably of 20,000  to 300,000. The component B may in principle be
substan- 25 tially organic or aqueous. Substantially aqueous  means that up
to 20 wt % of the component B can  be organic solvents. Substantially
organic means  that up to 5 wt o water may be present in the  component B,
Preferably the component B coil,  30 prises or consists of a liquid
aliphatic,  cycloaliohatic, and/cr aromatic hydrocarbon, a  liquid organic
ester, and/or o a mixture of  such substances. The used organic solvents are
preferably halogen-free organic solvents, These - 15  may in particular be
aliphatic, cycloaliphetic,  aromatic hydrocarbons, such as mesitylen e,  i,
2, 4-trime_thylhenze I I e , c umenie and Soiver:L nap.h- OS, toluene,
xylene; !organie:j esters, suci as  5 methyla cetate, otaylacetate,
butylacetate, math- oxvpropylacetate, ethyl-3-ethcxypropicna_e. ?re- fe-red
are IneSityIene, 1,2,4-trimerhylbenzen e,  cumene and solvent naphtha,
toluene, xyene,  acetic ac - d methyl ester, acetic acid othy es 10 ter,
methoxypropylacetate, ethyl-3-ethoxypro- pionate. Particularly preferred
are: mesitylene  (1,3,5-trimethylbenzene), 1,2,4-trimethylben- zene, cumene
(2-phenylpropane), solvent naphtha  and ethyl-3-ethoxypropionate. 15 A
suitable mixture of solvents comprises for  instance Ll) 0 to 10 ',at 5,
preferably 1 to 5 wt  5, in particular 2 to 3 wt 5, of mesitylene, L2}  



70 to 50 w: 5, preferably 25 to 50 wt 5, in par- tic.uiar 3 0 to 40 wt 55,
of 1-methcxy-2-propanol. 20 acetate, 1-3) 0 to 20 wt preferably 1 to 20 -wt
in particular to 15 wt of 1,2,4- tr:methylbenzene, L4) 10 to 50 wt
preferably  25 to 50 wt 5, in particular 30 to 40 wt %, of
ethyl-3-ethoxypropionate, L5) 0 to 10 wt o, 25 preferably 0.01 to 2 wt in
particular 0.05 to  0.5 wt 5, of cumene, and L6) 0 to 80 wL 5, pref- erably
1 to 40 wt in particular 15 to 25 wt of solvent naphtha, the relative
amounts of  the components L1 to L6 always totaling 100 wt  so Typically the
first oolycarbonate ayer and  the second polvcarbonate layer have a class
rem- peratur.e 'Lg of more than i45 -r; partic~Ilar   more than 14 1 C. 16 _
The polycarbonate derivative typically has  an average molecular weight
(mean weight) of ar  l e a s t i 0 , 0 0 0 , p -"ererahIy from 20, 00 0 t.O
311 0 0.000. Tne preparation may comprise n detail: M  5 0.1 tc 10 wt I, in
particular 0.5 to S wt "g, Of  a binding agent with a polycarboInate
derivative  based on a geminally di substituted dihydroxydi- phenyl
cycloalkane, B) 40 to 99. 9 wt in par- ticular 45 to 99.5 wt t=, of an
organic solvent 0 or of a mixture of solvents, 0) 0.1 to 6 wt 5,  in
particular 0.5 to 4 wt of a dye or of a  mixture of dyes, D)0.001 to 6 wt in
parricu- 



lar 0.1 to 4 wt of a functional material or  of a mixture of functional
materials, 1) 0.1 to 15 30 wt ' in particular 1 to 20 wt 5, of additive
and/or auxiliary substances, or of a mixture of  such substances, if a dye
should be provided, in princip'Ie  any dye or mixture of dyes can be used as
a com- 20 ponent C. Dyes are all coloring substances. This means, they may
be dyes (a survey of dyes is  given in Ulmann 'a Encyclopedia of Industrial
Chemistry, Electronic Release 200?, Wiley Ver- lag, chapter "Dyes, General
Survey"), as well as 25 pigments (a survey of organic and inorganic pig-
ments is given in C711in ann's Encyclopedia of In- dustrial Chemistry,
Electronic Release 200-1 ,  Wiley Verlag, chanter "Pigments, Organic" and
"Pigments, Inorganic") Dyes should be soluble 30 or (stably) dispersible or
suspensible in the  solvents of the component B. Furthermore, it is
advantageous, if the dye is stable, in particu lar color-stable at
temperatures of 160 C and  more for a period of more than 5 min, It is also
35 possible that the dye is subjected to a given - 17  and reor.oducible
color change under the process- ing conditions and i s selected corre
spondinaly.  Pig ,,en;:s must be p esenL, ir. addi tine t o tt.e
temperature stability, in part cular in a finest 5 particle s_ze
distribution. In the practice of  ink jet printing this means that tI- e
particle  size should not exceed _.0 m, since otherwise  occlusions in the
printing head will :esu t.  



Normally, nano-scale solid pigments have proven  l0 themselves. The dyes may
be kationic, anionic or also  neutral. Examples for dyes used in ink jet
printing are; Brillantschwarz C.I. Nr. 28440,  Chromogenschwar.z C.I. Kr.
14645, Direkttief S schwar'z S C.I. Nr. 30235, Echtschwarzsalz B C.I.  Nr.
37245,Echtschwarzsalz K C.T. Nr. 37190, Su- danschwarz H B C.S. 26150,
Naphtolschwarz C.1.  Nr. 2047), Bayscript(r) Schwarz Fldssig, C.I. Ba- s_c B
lack 11, C.1. Basic Blue 154, CartasolD  20 T u r k i s K-ZL F'lussig,
Cart.asol(r)) Tiir.kis K-RI Plus- sig (C.I. Basic Blue 140), Cartasol Blau
K5R  FlLissig. Suitable are further e.g. the ccmmer- cially obtainable dyes
Hostafine(c) Schwarz TS  Flussig (sold by Clariant GmbH Germany), Bay 25
script(r) Schwarz Fldssig ( C . I . mixture, sold by  Bayer AG Germany),
Cartasol0 Schwarz MG Fldssig  (C. T. Basic Black 11, registered trademark cf
Clariant CmhH Germany), Flexonylschwarz(r) PR 100  (E C. I. Nr. 30235, sold
by Hoechst AG), Rhodamin 30 B, Cartasol(r) Orange K3 CL, Cartasol(r) Gelb K4
CL,  Cartasol(r) K GL, or Cartaso'_Cz Rot K-3B. Further,  as soluble dyes
can be used anthraq'uinone, azo,  quinopf_-thalone, cumarin, metlin,
perinnne,  and/or pyrazole dyes, e.g. obtainable under the 35 --.-Ladename
Macrolex(c). Further suitable dyes are  described it the document
Ull.m.ann's Encyclopedia 18  of industrial Chemistry, Electronic Release
2007, Wiley Verlag, chapter "Colorants Used _n  



Ink Jet Inks". Well soluble dyes will lead to an  optimum integration in the
matrix or_ the binder 5 of t c printing layer. The dyes can hhe added ei-
ther etirectiy as a dye or pigment or as a paste,  a mixture of dye and
pigment togetne.r wit.. an  additional binder, This additional binder may be
different from a binder according to the inver, In t i on (e.g. amay be a
polyester), should however he chemically compatible with the additional
components of the preparation used according to  the invention. If such a
paste is used as a dye,  the amount of the component B refers to the dye 15
without the other components of the paste. These  other components of the
paste must then be sub- sumed under_ the component E. When using so- called
colored pigments in the scale coffers {  cyan-magenta-yellow and preferably
also (soot-) 20 black, full-tone color images are possible. The component D
comprises substances, whit:  by using technical means can immediately be
seen  by the human eye or by using suitable detectors.  These are materials
familiar to the man skilled 25 in the art (cf. also van Renesse, Optical
Docu- ment Security, 3rd ed., Artech House, 20051,  which are used for the
protection of value and  security documents. Thereto belong luminescent
substances (dyes or pigments, organic or inor- gamic) such as e.g.
pnotoluminophores, elec- trclum_nophores, anti-Stokes 1urninophores,
fluorophores, but also magnetizable, photo- acoustically addressable or
piezoelectric mate- 



rials. Furthermore, Raman-active or -Raman-ampli- tying materials can be
used, same as so-called  barcode materials. Here, too, the preferred cri la
teria are either the solubility in the component  B or for pigmented systems
particle sizes < 1 pm  and temperature stability for temperatures > 160  Q
in the meaning of the explanations th re - gar.d to the component C.
Functional materials  can directly be added or via a paste, i,e. mix- ri]re
with an additional binder, which is then a  constituent of the component E,
or the hiiide: of  the component A used according to the invention. 10 The
component E comprises the substances nor- mally used for inks in ink jet
printing, such as  anti-foam agents, set-up agents, wetting agents,
tensides, floating agents, drying agents, Cate - '_yzers, i..1ight)
stabilizers, preservation  agents, biocides, tersidess, organic polymers for
viscosity adjustment, buffer systems, etc. Set- up agents are for instance
conventional set-up  salts. An example is sodium lactate. As biocides  may
be used all commercially available oreserve 20 tion agents, which are used
for inks. Examples  are Proxel(r)GXL and Parmetoi' A26. Tensides may  be all
commercially available tensides, which  are used for inks. Preferred are
amphoteric or  non-ionic tensides. Of course, however, the use 25 of special
anionic or cationic tensides, which  do not alter the properties of the dye,
is also  possible. Examples for suitab_ e tensides are be- 



tames, ethox.ilated diois etc. Examples are the  product series Surfyncl(r)
and Tergitoi(r). The 30 amount of tensides is for instance selected such
that the surface tension of the irk is in the  range from 10 to 60 mN/m,
preferably from 25 to  45 mN/m, measured at 25 C. A buffer system may  be
provided, which stabilizes the pH value in 33 the range from 2.5 to 8.5, in
particular in the  range from 5 to 8. Suitable buffer systems are 20
lithium acetate, borate buffer, trieth anoi amine or ac.etic acid/sodium
acetate. A buffer system  will in particular be applied in the case of
substantially aqueous component B. For adjusting 5 the viscosity of the ink,
(if appricabi -- 1 water- scblP.. colymers may he provided These may cc
aril polymers being suitable for convenicna] ink  formulations. Examples are
;water-sol),bble starch,  in particular with an average molecular weight 10
from 0- ,000 to 7,000, polyvinylpyrolidone, in  particular with an average
molecular weight from  25,x000 to 250,000, polyvinyl alcohol, in par-
ticular with an average molecular weight from  10,000 to 20,000, xanthan
gum, carboxymethyl 15 cellulose, ethylene oxide/propylene oxide block
copolymer, in particular with an average molecu- lar weight from 1,000 tc
8,000. An example for  the above block copolymer is the product series
Pluronic0. The share of biocide, referred to the 20 total amount of ink, may
be in the range from 0  to 0.5 wt % preferably from 0.1 to 0.3 wt  The share
of tensile, referred to the total  



amount of ink, may be in the range from 0 to 0.2  wt The share of set - a
agents, referred to 25 the total amount of ink, may be from 0 to 1 wt
preferably from 0.1 to 0.5 wt To the auxiliary agents also belong all  other
components, such as for instance acetic  acid, formic acid or n-methyl
pyrolidcne or 30 other polymers from the used dye solution. or  paste. With
regard to substances, which are suit- able as component E, reference is made
for in- stance to Ullmann's Encyclopedia of Chemical In 35 dustry,
Electronic Release 2007, Wiley Verlag, 21  Chapter "Paints and Coat1r.gs,
section "Faint  7'dditives". 'he invention fu=then relates tc method  for
making a structure with at least one first  5 polymer layer and,
cptiona].ly, a second polymer layer, each made from a polycarbonate polymer
based on bisphenol A, wherein on the first poly- mer la,,yer an i.nk et
printing -aver is arranged,  comprising the following steps: a) on at least
10 one partial region of the first polymer layer,  the nk jet printing layer
from a preparation  used according to the invention is applied, h)
opt._onall.y, the ink jet printing layer is dried,  c) optionally after step
a) or step b), the sec- ond polymer layer i.e placed on the first polymer
layer, covering the ink jet printing layer, and  the first polymer layer and
the second polymer  layer are laminated with each other under pres- 



sure, at a temperature from 120 C to 230 C and  20 for a defined time. In
other words, a structure according to the  invention may only consist of a
polymer layer  and of a printing layer applied by means of the  preparation
used according to the invention, may 25 however also comprise another
polymer layer, if  applicable, in another structure with additional  layers.
It is for instance possible that the  printing layer is provided as the
uppermost  layer within a structure (if applicable, with 30 additional
layers): Further, the printing Sayer  can be imprinted airectly and without
another  cover on a polymer '.ayer adapted as an overlay  film. - 22  The
ink et printing laver may be provided  J .1 over the full surface on the
first polymer  layer. In most cases, however, the i n, "K jet  printing
layer will be prcv.ided in a partial re- 5 pion only of the surface of the
first polymer  laver. The specific pressure (pressure directly at  ,he
waorkpiece) in step c) is typically in the  range from 1 bar to 10 bars, in
particular in 10 the range from 3 bars to 7 bars. The temperature  in stet;
d) is preferably in the range from 140  to 200 C, in particular in the range
from 150 C to 180 C. The time of the step d) maybe  in the range from 0.5 s
to 120 s, in particular  



i5 rrem 5 s to 60 s. In step b), drying can be performed at a  temperature
in the range from 20 C. to "120 C,  in particular from 20 C to 80 C,
preferably  from 20 C to 60 C, for a time of at least 1 s,  20 preferably
from 5 s to 6,000 s. The first poIycarbonar:e layer and the second
polycarbonate layer may, independently from each  other, have a glass
temperature Tg of more than  145 C. 25 The thickness of the first
polycarbonate  layer and of the second polycarbonate layer may  be,
identical or different, in the range from 10  to 1,000 pm, in particular
from 20 to 200 um. The thickness, measured in directions or- 30 thogonal to
a main face of a pclycarbonate  layer, of the ink jet printing layer may be,
be- fore or after drying, in the range from 0.07. to 1C pm, in particular
from to 5 pm, prefera - bly f rom 0.02 to 1 }pm. Subject matter Ot the -:.
n'?eii t i.on is also a structure obtainable with a method according to  >
the invention. Such a structure typ.i.cally con- tains at least one first
polyca rbonate layer and  a secona polycarbonate layer and an ink jet
printing layer from. a preparation used acccz ding  to the invention and
arranged between toe first 10 pclycarbonate layer and the second
pol.vcarbonate  laver. A method according to the invention for mak- ing a
structure may be used for making a secu- rity and/or value document, wherein
optionally 



15 simultaneously with, before or alter the produc- =ion o f the structure,
the first polycarbcnate  layer and/or the second polycarhonate layer are
directly or indirectly connected in a stack with  at least one additional
layer, for instance a  20 carrier laver. Examples for security and/or value
documents  are: identity cards, passports, ID cards, access  control cards,
visas, tax symbols, tickets,  driver's licenses, vehicle documents,
banknotes, 25 checks, postage stamps, credit cards, any chip  cards and
adhesive labels (e.g. for product pro- tection). Such security and/or value
documents  typically comprise at least one substrate, a  printing layer and
optionally a transparent 30 cover layer. Substrate and co~.,er layer them-
selves may be composed of a multitude of lavers.  A substrate is a carrier
structure, onto which  the printing layer with information, images,
patterns and the like is applied. As materials for a substrate, all
conventional materials on a  paper and/or (organic= polymer basis can be
used. Such security and/or value document com- prises within the total
multi-layer structure a  structure according to the invention. Beside t'r:e
structure according tote invention, at least  one (additional) printing
Mayer may be provided,  which may be applied on an eY..ternal surface of
the structure or on an additional layer.- corn- 10 netted with the
structure. Finally, the invention relates to a security  and/or value
dcc.ument to be thus made or com- 



pr_ising a structure according to the invention, The invention can however
also be used in  15 other technical fields. Abrasion-resistant deco- rations
of injection-molded parts can be made by  in-mold lamination of films.
According to prior  art, PC films are imprinted by ilk-screen  printing,
plastically deformed (e.g. deep-draw 20 ing), placed 'n an injection mold
and in-mold  laminated with a thermoplastic material. In this  way, e.g.
casings for mobile phones or decora- tive housings are made. Multi-colored
decora- tions require the production of several printing 25 forns/printing
screens and are therefore only  economical for high quantities. With an ink
used  according to the invention, however, also piece  productions or unique
motives are possible, and  thus e.g. individualized, highly abrasion-resis
30 tant casings for mobile phones (for example with  a photograph) or
personalized tachometer discs  (e.g. initials of the owner) can be produced.
Therefore, the invention also relates to a  method for making a structure
with at least one 25  polymer layer and an injection.-molded p art from  a
polymer material, wherein between the polymer  layer and the
injection-molded part an ink jet  printing layer arranged, comprising the
fol p:aing steps: a) on at least one partial region  of the polymer layer,
the ink jet printing layer  from a preparation used according to the inven-
tion is applied, b) opti.ona1.ly, the ink jet  priatin layer is dried, c) at
ter step a) or 



10 step b) , the polymer gayer is placed in an in-- eccion m old )if
necessary after plastic(-,, efor  rnaticn of the imprinted polymer layer for
fit - ting t o the walls of the injec_ion, mold), the  ink jet printing
layer showing toward inside, d) 15 into the injection mold, the polymer.
material is  injected at a temperature of at least 60 C, and  e) after
cooling-off no a temperature of at  least 20 C below the temperature of the
step  d), the structure is taken from the injection  20 mold. The polymer
layer may preferably be a poly- carbonate layer based on bisphenol A. As
polymer  materials, in r'nciple all thermoplastic poly- mers usual in the
field of plastic injection can  25 be used. The temperature in step d) m.ay
be in the  range from 80 to 2C0 C, in particular in the  range from 100 `C
to 180 `C. The temperature in  step e) may he at least 10 C below the
tempera- 30 tore instep d) . In principle, otherwise all explanations  given
in the context with a structure for a se- curity and/or value document will
apply in an  analogous manner. 2 f~  Therefore, the invention also comprises
a  structure comprising at I e a s t one polycarbonate  layer and an
injection -- melded part and an ink  jet printing layer from a preparation
used so 5 cording to the invention and arranged between  the oolycarbonate
layer and the injection-molded  



part the following, the invention is described  in more detail with
reference to non-limitir_g  0 embodiments. There are: Figure l: a
representation of a test print  area, and Figure 2: details of a portrait of
a person  made by a method according to the invention. 15 Example 1: making
polycarbonate derivatives  to be used according to the. invention. Example
1.1: making a first polycarbonate de- rivative. 205.7 g (0.90 mole)
bisphenol A (2,2-bis-(4- 20 hydroxyphenyl)-propane, 30.7 q (0.10 mole) 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethy1 cyclohex- ane, 336.6 g (6 mole) KOH
and 2,700 g water are  dissolved in an inert gas atmosphere under stir-
ring. Then a solution of 1.88 q phenol in 2,500 25 ml methylene chloride is
added. Into the well  stirred solution, 198 g (2 mole) phosgene are
introduced at pH 13 to 14 and 21 to 25 C. Then  1 ml ethylpiperidine is
added and stirred for  another 45 min. The bisphenolate-free aqueous 2D
phase is separated, after acrd ificati.on with - 2'7  phosphoric acid, the
organic phase is washed  neutrally w th water and 'reed from solvent. The
polycarbonate derivative had a relative  solution. viscosity of .255. The
glass tempeca- 5 cure was determined to be 157 (DSC). Example 1.2: making a
second polycarbonate de- In an analogous manner to Example 1, a mix- 



ture of 191.4 g 0.79 mole) hisphenol A and 63.7 10 q x(0.21 mole) 1,1 bis 4
hydroxyp enyl) 3,3,5- _rimethyl cyclohexane was reacted to the poly--
carbonate derivative. The polycarbonate der' a:ive has a relativ  solution
viscosity of -.263. The glass tempera-- 15 tune was determined to be 167 `C
(DSC). Example 1.3: making a thin polycarbonate de  In an analogous manner
to Example 'a mix- ture of 149.0 g (0.65 mo_e) bisphenol A (2,2 20 bis (4
hhycroxyphenyl) propane and 107.9 g (0.35  mole)
1,1-bis-(4-hydroxyphenvI)-3,3,5-trime thyl  cyclohexane was reacted to the
polycarbonate de- rivat._ve. The polycarbonate derivative had a relative  25
solution. viscosity of 1.263. The glass tempera- ture was determined to be
183 C (DSC). Example 1.4: making a fourth polycarbonate de- rivative. - 28
In an analogous manner to Example a mix- tu; f 91.6 g (0.40 mole; bisphenol
and 185.9  g (0.60 mole) i,1.-bis-(4-hydroxyphenyl)-3,3,5- tri.me thyl
cyclohexane was reacted to the poly- 5 carbonate derivative. The
polycarbonate derivative had a relative  solution viscosity of 1.251. The
glass temper-a- t.ure was determined to be 204 (DSC) Example i.5: making a
fifth polycarbonate d--- r Ss in Example 1, a mixture of 44.2 g 0. 19  mole)
bisphenol A and 250.4 g (0.81 mole) 1,1- 



bis-;4-hydroxypheny_l)-3,3,5-trimethyl cyclohex- ane was reacted to the
polycarbonate. The polycarbonate derivative had a relative  solution
viscosity of 1.248. The glass tempera- ture was determined to be 216 C
(DSC). Example 2: making a liquid preparation being  suitable for making an
ink, jet printing dye. 20 A liquid preparation was made from 17.5  weight
parts of the polycarbonate derivative  from Example 1.3 and 82.5 weight
parts of a sol- vent mixture according to Table I. Table I 25 Mesitylene 2.4
1-methoxy-2-propanolacetate 34.95  1,2,4-trimethylbenzene 10.75 - 29 -
Ethyl-3-ethoxypropionate 33.35  Cumoi 0.105  Solvent napr,.the 18,95 A
colorless, highly viscous solution with a  5 solution viscosity 800 mPa's at
ambient tem - per.aturc w as obtained. Example 3: making a first ink jet_
printing  dye used according to the invention. In a 50 raL wide-neck thread
glass, 4 g poly- 10 carbonate solution of Example 2 and 3C g of the  mixture
of solvents of Example 2 were homoge- sized with a magnetic stirrer. A
colorless, low- Viscous so1u-.':on with a solution viscosity 01 1 6 7 mPas
at ambient temperature was obtained, 15 The surface tens'- on o ` this basic
ink was  determined with an OEG Surftens measuring system  



according to the pendant drop method to be 21.4  1,9 mN/m. An addition of a
pigment or of a dye was not  20 made, since this ink only served for use in
t.ne  test print of Example 6. Example 4: making a second ink jet printing
dye used according to the invention. In an analogous manner to Example 3, 10
g  25 polycarbonate solution cf Example 2 and 32.5 g  mixture cf solvents of
Example 2 were homoge- nized with a magnet -c s tirrer !9 PC solution). 30
A colorless, low-viscous solution with a solu - t_on v iscosity of 5.02
inPas at 20 C was ob- tained. Isere, too, no addition of a pigment or  dve
wa.s made, since this ink only served for use  in the test print of Example
Example 5. making a third ink jet printing  dye used according t_o the
invention. A polycarbonate solution according to Exam- ple 9 was prepared
and additionally reacted with  10 approx. 2 % pigment Black 28. An ink
results, by means of which black a white images can be  printed on
polycarbonate films, and reference is  made to Example 8. Exa~ttp1.e 6: drop
size when printing with an  is ink according to Example 3. The solution of
Example 3 was transferred by  filtration into a printer cartridge and
printed  with an ink jet printer FUJIFILM-Dimatix DMP  2800 under variation
of various printing oarame 20 ters. The used printer is a so-called drop-on-



demand system, wherein t_he drop generation is  made by a piezoelectric
printing head. The DMP  2800 has a stroboscopic image recording system,  by
means of which the drop formation and the 25 drop path can be investigated.
The prints were  dried at 100 C for 30 min. Depending on the  base,
different drop sizes can be achieved, as  is shown in Table 1. Table 1 - 31
Substrate Glass Polycarbonate Velin  smooth) paper  5 0 individual 74p m.
8515.1 103pm  crops As expected, on suckincr bases, the drops  11 b_.
absorbed more - ;an on ron-sucking bases  such as glass or plastic. 10
Example determination of the layer thick- ness of an ink jet printing layer.
An ink according to Example 4 was printed on  glass substrates. the
so-called drop distance  (pitch, see also Figure 1) varied from 10 to 45 li
pm. The prints were again dried at 100 C for 30  min. Then laver thickness
measurements were made  (Arithmetic Step Height = ASH) with a profilome- ter
(Dektak 3M; 12.5 pm Stylus), and the results  are listed in Table 2. 20
Table 2 Pitch AS>' [nm]  10 pm 685 25 3C m 100  45 



u in 2 ? By the drop distance alone, the layer thick- ness can be adjusted
in a wide range. - 32 _. Example 8: making an image and verifying the
optical quality after the lamination. Using the ink of Example 5, a portrait
of a  person was printed on Makrofoi(r) 4-4. The thus  5 produced portrait
was laminated together with transparent Makrofoi) 6-2-films at temperat-Tres
> 180 C, pressures > 5 bar and times > 10 nun  to form a structure of
approx. 000 um thickness.  Light-microscopic investigations before and af 10
ter the lamination were made, in order to evalu- ate the edge definition of
individual pixels.  The results are shown in b'igur.e 2. There are  shown on
top in Figure 2 colored printing images  top) and thereunder the same
printing images, 15 however after conversion into black & whi`--e. on  the
left side, there is shown a detailed repre- sentation of the ink jet
printing layer made ac- c_ording to the invention before the lamination.  On
the right side, the same detailed representa 20 Lion is shown after the
lamination. It can be  seen that the pixel patterns are maintained also
after the lamination in nearly the same resolu- tion. The horizontal lines
result from the over- lapping sections of the individual ink jet noz 25 zles
of the printing head and have therefore  nothing to do with the ink
according to the in- vention. Apart from that, an optical investigation of  



the structure did not show any recognizable  30 phase limit. The structure
is a monolithic block  excellently resisting to delamination. - 33  Patent
claims: 1 The use of a preparation comprising A; 0. 1 to 20 wt I of a
binding agent with a  polycarbonate derivative based on a geIninally  5
disubstituted dihydroxydiphenyl cycloalkane, B) 30 to 99.9 wt of a solvent
or of a mix- ture of solvents, C) 0 to 10 wt referred to dry mass, of a  dye
or of a mixture of dyes, 10 D0 to 10 wt I of a functional material or  of a
mixture of functional materials, E) 0 to 30 v it % of additive and/or
auxiliary  substances, or of a mixture of suc?-. substances,  the relative
amounts of the components A) to E always totaling 100 wt as an ink jet
printing dye. 2. The use according to claim 1, wherein  the polycarbonate
derivative has an average mc- lecular weight (mean weight) of at least
10,030,  20 preferably from 20,000 to 300,000, 3. The use according to one
of claims 1 or  wherein the polycarbonate derivative com- prises functional
carbonate structure units of  formula (I), 25 - 3 4  R' R'  R2 RZ  



(X) m n  R R (I)  wherein Rr and R' are independently from each other
hydrogen, halogen, preferably chlorine or, brc - nine, Cs a l k y l , CC ;
cycloal ky -r C 5 aryl to preferably phenyl and C;-C12 aralky , eferacply
phenyl-C1-C; alkyl, in particular hensyl, in is an integer from 4 to
preferably 4 or  5, R3 and R 4 can be individually selected for  5 each X,
and independently represent hydrogen or  Cr-0 a1ky1 X is carbon and n is an
integer greater than 20, with the proviso that at at least one atom  20 X,
R3 and R4 are both a.'._kyl. 4. The use according to claim 3, wherein  at 1
tc 2 atoms X, in particular at only one  aLOrn X, R3 and R1 are both alkyl.
5. F method according to claim 3 or 4,  25 wherein R3 and R4 are methyl. -
35  6. The use accerdinc to one of claims 3 to  5, wherein the x atoms in
the alpha position to  t:he diphenyl-su stit~.uted C atom. (C1 are not
dlalkvi. substituted 5 ;. The use according to one r_f claims 3 to  6,
wherein the X atoms in the beta position to  Cl are disubstituted with
alkyl. 8. The use according to one cf claims 3 to  



wherein m is 4 or 5. 10 9. The use according to one of claims 3 to  8,
wherein the polycarbonate derivative is based  011 4,4`-(3,3,5-trimethyl
cyclchexane-1,l--diyl)  diphenol, 15 4,4-(3,3-dimethyl
cycloihexane-l,l-diyl) di- phencl, or 4,4'-(2,4,4-7rimethyl
eyclepentane-1,1-d.iyl)  di.phenol. IG. The use according to one of claims 1
to  2D 9, wherein the polycarbcnate derivative com- prises a copolymer in
particular consisting of  monomer units M1 based on formula (Ib), for in-
stance based on bisphe noI A, and monomer units  M2 Lased on the geminally
disubstituted dihy- oroxydiphenyl cyclcalkane, preferably of the
4,4'-(3,3,5-trimethyl cyclch,exane-l,l-diyl) d - phenol, wherein the molar
ratio M2JM1 preferably 36  is Greater than 0.3, in particular greater than
0.4, preferably greater than D.S. il. The use according to one of claims 1
to  i0, wherein the component B) is halogen-free.  12. The use according to
one of claims : to  wherein the component B) consists of a Liq uid
aliphatic, cyclo liphatic, and/or aromatic  hydrocarbon, a liquid organic
ester, and/or of a  mixture of such substances. 1The use according to claim
12, wherein  the hydrocarbon and/or the organic ester_ is se- lected from
the group consisting of "mesatyiene,  



1,2,4-trimethylbenzens, cumene, solvent naphtha,  toluene, xyIene,
methyiacetate, ethylacetace, 15 butyl acetate, methoxypropylacetate,
ethyl-3-eth- oxypropior,ate". 14. The use according to claim 13, wherein
the component B) consists of: L1) 0 to 10 wt %, preferably 1 to 5 w~L in  20
particular. 2 to 3 wt %, of mesitylene, L2) 10 to 50 wt " preferably 25 to
50 mgt 1,  in particular. 30 to 40 wt %, of l-methoxy-2-pro- nano'acetate,
L3) 0 to 20 wt %, preferably 1 to 20 wt %,  ?5 in particular 7 to 15 wt of
1,2,4- tr:.m.ethylbenzene, - 37  L4) 10 to 50 wt : referably 25 to 50 wt  in
particular 30 to 40 V!t of ethyl 3 eth- oxyprop_onate, L 5) J to 10 w t %,
preferably C.01 to 2 wt  in part cul.ar 0.05 tc G.5 c, of ceumere,  and L6)
0 tc B0 wt o, prefer anly _ to 40 wt in particular 15 to 25 wt =%, of so
-vent naphtha,  the relative amounts of the components L1 to  G16 always
totaling 100 15. The use according to one of claims I to  14, wherein the
preparation comprises: A) 0,1 to 10 wt in particular 0.5 to 5 wt  of a
binding agent with a polyoarbonate de  15 rivat_ve based on a geminally
disubst_tuted ci- hydroxydiphe:_yl cycloalkane, B) 40 to 99.9 wt in
particular 45 to 99.5  



wt 5, of an organic solvent or of a mixture of  solvents, 2G C) 0.1 Lo 6 wt
in particular 0.5 to 4 wt  of a dye or of a mixture of dyes, 2) 0.001 to 6
wt %, in particular 0.1 to 4  wtof a functional material or of a mixture  of
functional materials, L) 0.1 to 30 wt in particular 1 to 2C wt  of additive
and/or auxiliary substances, or  of a mixture of such substances. 16. A
method for making a structure with at  least one first polymer layer and,
optionally, a - 36  second polymer layer, each made from a polycar- ho:ate
polymer based on bisphenol A, wherein ran  the first polymer layer an ink
jet printing  layer arranged, conmprisin.g the fn loarng  steps. a) or. at
least one par -.ial r egion of the  first polymer layer, the inx et printing
''gayer  from a preparation according _o one of claims 1  to 15 is applied,
10 b) optionally, the ink jet printing layer is  dried, c) optionally after
step ca) CL step b;, the  second pc.tymer layer. is placed on the first
polymer layer, covering the in:, jet printing 15 layer, and the first
polymer layer and the sec- ond polymer layer are laminated with each other
under pressure, at a temperature from 120 'C to  230 C and for a defined
time. 



17. The method according to cI aim 16,  20 wherein the temperature in step
d) is in the  range from 140 C to 200 C, in particular in  the range from
150 C to 180 C. 18. The method according to one of claims 16  or 1?, wherein
the first polycarbonate layer and  25 the second polycarbonate layer have a
glass tem- perature Tg of more than 145 C. 19. The method according to one
of claims 16  to 18, wherein the thickness of -.he first poly- carbonate
layer and of the second polycarbonate -- 3 9 layer is up to 1 000 am, in
particular from 20  200 20. The method according to one of claims 16  to 19,
wherein the thickness, measured in direr > t :.ons .orthogonal to a main
lace a polycarbon- ate layer, of the ink jet printing layer is in  the range
from 0.01 to 10 ttm, in particular from  0.05 to 5 um. 21. A structure
obtainable with a method ac- l0 cording to one of claims 16 to 20. 22. T he
structure comprising at least one  first pclycarbonate layer and an ink let
print- ing layer from of a preparation according to one  of c-- aims 1 to 15
and arranged on the first 15 polycarbonate layer, wherein optionally or. the
side of the printing layer opposite to the first  polycarbonate_ayer, a
second polycarbonate  layer may be arranged. 23. The use of a method
according to one of  20 c- aims 16 to 20 for making a security and/or  



value document, wherein optionally simultane - ously with, before or after
the production of  the structure, the first polycarbonate layer  and/or the
second polycarbonate layer are di 25 rect-y or indirectly connected in a
stack with.  at least one additional layer, for instance a  carrier layer.
24. The security and/or value document oh- tainab1e according 7o claim 23.
25. The security and/or value document co::m- prising a structure according
to claim 21 or 22.  5 26. A method for making a structure with at least one
polymer -'aver and an injection-molded  F) P r t from a polymer materi.al,
wherein between  the polymer layer and the injection-molded part  ar ink jet
printing layer is arranged, compris-- 10 ing the following steps: a) on at
least one pa-tial region of the  polymer ].ayer, the ink jet printing layer
from a  preparation according to one of claims 1 to 15  is applied, i5 b)
op'_ionally, the ink jet printing layer is  dried, c; after step a) or step
h) the polymer  layer is placed in an injection rcold, the ink  jet printing
layer showing toward inside, 20 d) into the injection mold, t'he polymer ma-
terial is injected at a temperature of at least.  60 C, and e) after
cooling-off to a temperature of at  Least 20 C below the temperature of step
d),  25 the structure is taken from the injection mold. 



27. The method according _o claim 26,  wl-. the temperature in step d) is in
the  range from 80 C to 200 C, in particular in the - 4_  range from 100 C
to 160 `C, andlor wherein the  temperature in step e) is at least 40 C below
the temperature in step d. 28. The method according to cue of claims 26  5
or 2`, wherein the po~ycarbon ate layer has a  glass temperature Tg o= more
than 145 i,. 29. The method according to one of. claims 26  to 28, wherein
the thickness of the polycarben- ate layer is in the range from 10 to 1,000
pm,  to in particular from 20 to 200 pm. 30. The method according to one of
claims 26  to 29, wherein the thickness, measured in direc- tions orthoconal
to a main face of the polycar- bonate layer, of the ink jet printing layer
is 15 in the range from C.01 to 10 ;rin, in particular  from 0.05 to 5 pm.
31. The structure obtainable with a method  according to one of claims 26 to
30. 32. The structure comprising at least one  20 polycarbonate layer and an
injection-molded part  and an ink jet printing layer from a preparation
according to one of claims 1 to 15 and arranged  between the polycarbonate
layer and the injec- ti.on-molded part. 




