
EP 0 443 639 B1 Description This invention relates to improvements in
lasermarking of plasticarticles, and is more particularlyalthough not
exclusively concerned with laser marking of articles, such as thin plastic
slides, with a bar code. 5      It is customary to provide bar codes on
dried, slide-like test elements used in analyzers to test for analytes of
liquids. The bar code information provides machine-readable information
such as the type of assay for that element, and optionally, calibration
data needed to calibrate that particular test element. The test element
body is typically made from a plastic material, such as polystyrene. This
underlying ma- terial is not an easy material to print on. Thus,
conventional printing techniques have been difficult to use as 10  they do
not always provide a sufficiently contrasting color. A preferred format Is
to use a white test element, hereinafter slide", with a dark or black Ink.
Although flexographic printing of a black Ink has been used, this process
suffers the disadvantages of high cost, the need to print in continuous web
format and possible voids In the printing. Therefore, there has been a need
prior to this invention to develop a method of marking the plastic slides
15  by a technique other than printing. Laser marking has been developed
for articles in general, and is described, for example, in US-A-4323755 and
US-A-4515867. However, there is a problem in applying this technique to
plastic articles in general, and particularly to polystyrene articles. In
particular, the coating which is to be ablated away to reveal the con-
trasting color of the native plastic underneath, is not readily ablatable
without damaging the plastic material 20  itself with the laser. This is
because the contrasting color coating adheres so well to the plastic that
the last molecules of the color do not readily ablate without unduly
damaging the plastic. This is particularly a problem with certain plastic
articles, such as polystyrene slides, which contain the dried reagents used
to assay for liquid analytes. Furthermore, these plastic articles, if
ablated so as to remove some of the plastic, will tend to flow and as a
consequence become warped or distorted. 25     It is not entirely clear
what the mechanism is for the tenacious binding of the contrast color
coating to the plastic. It may be solvent attack of the plastic, inherent
porosity of the plastic surface, or even a binding which is enhanced by the
heat of the ablation process. It appears to occur whether or not the
contrast color coating is solvent-based or aqueous-based. Thus, prior to
this invention it has been a problem to mark plastic articles by laser
ablation techniques. 30      An additional problem arising from marking by
laser ablation Is the tendency of the laserprocess to cause redepositing of
the contrast coating In other areas. For this reason, laser marking of lot
numbers on bottles has In the past used large dark areas and an ablation in
the middle of that area, so that the ablation debris falls onto the
bordering dark area, rather than a white area. The disadvantage of this
approach is that consid- erable area is wasted in the large dark area which
is required. 35      Thus, a further problem has been to mark any substance
with laser ablation, without leaving debris behind in white areas and
without requiring large areas of dark borders. In accordance with one
aspect of the present invention, there is provided a method of preventing
damage to a pigmented plastic article when ink on the article is ablated
away to form an image, the method comprising the steps of 40      a)
coating the plastic article with a colored coating comprising a binder and
a contrasting color to that of the pigment of the plastic article, with a
wet-laydown sufficient to give a dried thickness sufficient to pro- duce a
minimum print contrast of at least 0.75 compared to the color of the
plastic article, b) drying the colored coating, and c) ablating away all of
the colored coating in predetermined portions using a laser to form the
image, 45      characterized in that the plastic article is coated with an
intermediate layer prior to being coated with the colored coating, the
intermediate layer comprising binder and solvent which has a sufficient
wet-laydown to provide a dried coating coverage of at least 1.5gm-2.
Accordingly, Is it an advantageous feature of the invention that markings
such as bar code labelling can easily be placed on plastic articles using a
laser. 50     It is a related advantageous feature of the invention that
laser ablation can be used in such a process with- out distorting the
plastic article. 



It is a further advantageous feature that such ablation can be done without
requiring a large dark border around the information area. The present
invention will now be described, by way of example only, with reference to
the accompanying 55  drawing in which:- Figure 1 is an enlarged sectioned
elevational view of a plastic article marked with a laser in accordance
with the present invention; Figure 2 is a fragmentary plan view of a
marking made by a laser In accordance with the present invention; 2    EP 0
443 639 B1 and Figure 3 is a plan view of a prior art laser marking
included for comparison. The invention is hereinafter described with
respect to the preferred embodiments, wherein specific pre- 5   ferred
coatings are applied to polystyrene slides used for liquid assay, using
preferred lasers to ablate away dark coatings to form bar codes on a white
support. In addition, It is applicable to any coating formulations, white
or dark, applied to any plastic articles for selective removal by any type
of laser to provide any kind of marking or image, provided the intermediate
layer of the invention is used to keep from distorting the under- lying
plastic. 10     Thus, the preferred plastic articles to be bar-coded are
polystyrene liquid assay slides. Highly preferred are the slides available
from Eastman Kodak Company under the trademark "Ektachem". Such slides are
pre- ferably manufactured to be white in color so that the bar code is
formed in black as the contrasting color. How- ever, the slide color can be
formulated with a black pigment, so that the bar codes are formed from an
applied layer which has a contrasting white color. It will be further
apparent that the contrasting colors need not be 15  pure white and pure
black. Rather, what is important is that the colors be selected so that a
minimum print contrast of at least 0.75 is provided between the bar code
and what is exposed under the bar code coating. This "minimum print
contrast is determined by measuring the white reflectance and the dark
reflectance on a reflectometer available from MacBeth under the tradename
"PC Meter II", and using the formula:- print contrast = (white reflectance-
dark reflectance 20                                               white
reflectance Any dark coating can be applied onto the white slide to provide
the material to be ablated by the laser, so long as the minimum print
contrast noted above Is achieved. Highly preferred are conventional black
inks or coatings containing carbon black or a black dye. Both solvent-based
and aqueous-based coatings are useful. In fact, one of the two layers can
be either solvent or aqueous based and the other layer aqueous or solvent
25  based, respectively. The dark coating can be applied to either
completely cover the slide, or to only partially cover it. The coverage is
not critical, provided that it provide a reflectance of the dark coating,
when read at 700nm, which is less than about 5%. Excessive thicknesses
(those greater than about [err]  should be avoided, as these require so
much more laser ablation to remove. Because the black coatings are
conventional, further details are unnecessary. 30     In accordance with
the invention, an intermediate layer is applied between the plastic slide
and the dark coating, which is of sufficient thickness that the ablation of
the last-remaining dark coating at any one place, will ablate away at least
some of the intermediate layer, without unduly distorting the underlying
plastic. It is unimportant whether this intermediate layer is applied all
at once or in layers, provided this thickness is ach- leved. 35      The
actual minimum thickness required will vary, depending upon certain
factors. In particular, the power and effectiveness of the laser which is
used will vary with the thickness of the ablation which occurs - the more
powerful the laser, the thicker the intermediate layer which might be
required, since more of the inter- mediate layer may be ablated. Another
factor is the ability of the intermediate layer to be ablated - if a binder
is used which is more difficult to ablate, less thickness is required. 40
Using the preferred coating and laser described hereinafter, the preferred
minimum thickness of the In- 



termediate layer is that which provides a dry coverage of 1.5gm-2. Highly
preferred is a dry coverage of from 3 to 10gm-2. This ensures that the dark
coating is spaced sufficiently far from the plastic, and damage, if any, to
the plastic from the laser is negligible. In coating this layer, care must
be taken to avoid causing the underlying plastic, particularly polystyrene,
45  from curling. This Is caused by the action of certain solvents, namely
any solvent which will attack the plastic in question. For polystyrene,
this means solvents which are non-alcoholic and non-aqueous need to be used
with care. Highly preferred solvents for a solvent-based intermediate layer
are ethyl acetate and n-propyl acet- ate, and these should be used in
amounts which are less than about 20[err] Thus, the intermediate layer will
comprise a binder, a solventforthe binder, and optionally a pigment com- 50
parable in colorto that of the underlying plastic, for example, titanium
dioxide. If a pigment is present, preferably it is present in amounts which
range from one-half to twice the amount of binder. If no pigment Is
present, pre- ferably the binder is transparent. Highly preferred binders
for the Intermediate layer include cellulose nitrate, polyalkyl
methacrylates such as poly(ethyl methacrylate), and copolyesters such as of
diethylene glycol and phthalates such as dimethyl 55  isophthalate and
dimethyl sodiosulfoisophthalate used alone or together. Preferred such
copolyesters include those obtainable from Tennessee Eastman Company under
the tradenames AQ55 and AQ29. The former of these also Includes
1,4-cyclohexanedimethanol as an alcohol component. The binder can be a
mixture of these, the ratio of which is not critical. The above-mentioned
preferred binders are also useful in an aqueous-based Intermediate layer. 3
EP 0 443 639 B1 In applying the dark coating over the intermediate layer,
if the solvent of the former is effective against the latter, care must be
taken to not completely disturb the underlying layer. One method of doing
this is to increase the coating thickness of the intermediate layer. 5
Thus, the intermediate layer can be considerably thicker than 5gm-2, so
long as the solvent coverage is less than that which is effective to cause
curl, as noted above. As noted above, highly preferred maximum thicknesses
of the intermediate layerare those which produce a maximum dry coverage of
about [err] More than this thickness suffers the disadvantages of too much
flaking of the layer due to finishing operations, and too much drying time.
10     Optionally, a final clear protective coating of, for example, a
layer of the binder used in the intermediate layer can be applied to the
dark layer, preferably in amounts no greater than about 2.0 [err]  dried
coverage. Most preferably, the intermediate layer is dried before applying
the dark coating. Any drying protocol can be used. Any coating technique
can be used to apply either or both the intermediate layer and the final
colored 15  layer which has the contrasting color. For example,
conventional extrusion hopper coating, multi-slot dies, or multi-station
hoppers can be used, preferably using a single pass to make each of the two
layers. Turning nextto the laserwhich is used, any laser capable of
ablating awaythe darkcoating withoutablating away all of the intermediate
layer is useful. Highly preferred for such purposes are conventional pulsed
lasers which deliver high energy in one or more pulses on a short period of
time. Most preferred are thosewhich deliver 20  at least 4MW [err] over an
area of about 1.2cm2, such as [err] lasers. Conventional TEA [err] lasers
are well- known to be useful for this purpose, for example, as described in
the article "Image Micro-machining with TEA [err] Lasers", Nelson et al,
printed in 1975 In the SME Technical Paper identified as MR75-584. Still
otheruseful lasers which deliver useful energy include pulsed YAG and
scanning beam lasers such as continuous [err] or Q-switched YAG lasers. 25
The following examples further illustrate the invention. They are not in
any way an exhaustive listing of the possibilities: Example 1:
Solvent-Based Pigmented Coating 30      A polystyrene slide having a
thickness of about 1mm was manufactured so as to be white in color. Over 



this slide, an intermediate protective layer was coated as follows: A
wet-laydown of 12 [err] was applied by an extrusion hopper of the following
composition: 35
Wet Function                  Material              Coverage [err] Solvent
Water                    6 Pigment                   [err]
2 Binder                    Copolyester AQ55                    4 45 This
was dried by heating in an oven at about [err] for about 7.5min to give a
dried coverage of about [err] The resulting intermediate layer had a final
dried coverage of about [err] Thereafter, a black layer was applied using a
similar hopper, at a wet-laydown of about [err] of the fol- lowing
composition: 50 55 4    EP 0 443 639 B1 Function                  Material
Coverage [err] 5         Solvent                     isopropyl acetate
2 Pigment                    carbon black                     0.4 Binder
cellulose  nitrate               0.6 10
and poly(ethyl methacrylate) Other Addenda             a plasticizer
less  than  0.1 15     This was dried by heating in an oven at about [err]
for about 3min to give a dried coverage of about 1gm-2. A protective
overcoat of the same binderwas applied to the black layer by applying a
wet-laydown of 4gm-2 using a weight % concentration of 40% in isopropyl
acetate. This was dried by heating in an oven at [err] for 3mmn. The
finished article was then processed in a TEA [err] laser as follows: 20
It was mounted at a distance of about 305mm from the emitting point of the
laser, with a bar code mask positioned in between. The mask exposed an area
of about 1.2[err]. The laser was fired with a pulse of about 5MW (5J for
about 1[err]). This was effective to remove all of the black layer on the
slide where exposed, and some of the intermediate layer. 25  Example 2:
Aqueous Based Coatings The intermediate layer was applied in an identical
fashion to that described in Example 1. The colored (black) layer applied
over the intermediate layer was applied as a wet-laydown coverage of 2.4
[err] of the following composition: 30 Function                  Material
Coverage [err] Solvent                   Water
1.8 36            Binder                     copolyester AQ55
0.3 Pigment                   carbon black                      0.3 Drying
was done in an oven for about 3min at about [err] to produce a final layer
having a dried coverage 40  of about 0.6 [err] The above-described method
is further illustrated in Figure 1. A plastic support, such as a white
polystyr- 



ene slide 10, has an intermediate layer 12 coated thereon, and a black
coating 14 is applied thereover. Alaser, not shown, is used to send beams,
indicated by arrows 16 and 18, through a mask, not shown, to remove por-
tions 20, 22 from coating 14. In addition, all of the layer 12 underlying
portion 20 was removed, but only a portion 45  of layer 12 is removed by
the laser under portion 22. Thus, some of the plastic 10 is exposed to the
action of laser beam 16. However, the thickness t of layer 12 is selected
to prevent any significant distortion of plastic 10. As noted, t is at
least sufficient to give a dried coverage of about 1.5gm-2. In addition to
the process noted above, it is a preferred option to ablate coating 14 in
such a way as to minimize the amount of dust and dirtfrom coating 14 which
falls back on to white or clear layer 12. In particular, 50  there tends to
be a scattering of the parts of coating 14 during laser ablation, which
ends up as smudges, dirt ordiscoloration on the white ortransparent layer
12. A process for correcting this is illustrated in Figure 2. Parts similar
to those previously described bear the same reference numeral to which the
distinguishing suffix A Is appended. In Figure 2, a black stripe 14A is
applied as a coating to any suitable support 10A (with or without an in- 55
termediate layer as described above). The support is white, so that any
debris which falls outside the black stripe will be noticeable. The bar
code 30 or other marking is formed widthwise across the stripe, so that
laser ablation using known techniques stops just outside the edges of the
stripe. The laser operates in the prior art only for a distance x. However,
in accordance with the invention, the mask used with the laser provides for
additional ablation in the areas 32 and 34 outlined by a dotted line. This
includes a dimension ywhich preferably    EP 0 443 639 B1 exceeds the
height y' of the bar code 30. It is important that areas 32 and 34 at least
touch stripe 14A, and preferably, overlap the stripe. As a result, any
debris which might fall into area 32 or 34 is ablated away. Pre- ferably,
the width of each of areas 32 and 34 is about 4mm and the height y Is about
6mm. For comparison, 5   y' is typically only 4mm. Figure 3 illustrates the
prior art approach. The number "11" is ablated by laser in black strip 40,
leaving large black border areas 42 all around the marking. As a result,
the number cannot be formed close to the edge of the stripe, and much area
is wasted in the borders. 10 Claims 1. A method of preventing damage to a
pigmented plastic article (10; 10A) when ink on the article is ablated away
to form an image, the method comprising the steps of 15        a) coating
the plastic article (10; 10A) with a colored coating (14; 14A) comprising a
binder and a con- trasting colorto thatof the pigment of the plastic
article (10; 10A), with awet-laydown sufficient to give a dried thickness
sufficient to produce a minimum print contrast of at least 0.75 compared to
the color of the plastic article (10; 10A), b) drying the colored coating
(14; 14A), and 20        c) ablating away all of the colored coating (14;
14A) In predetermined portions (20,22; 30) using a laser (16, 18) to form
the image, characterized in that the plastic article (10; 10A) Is coated
with an intermediate layer (12) prior to being coatedwith the colored
coating (14; 14A),the Intermediate layer(12) comprising binderand solvent
which has a sufficient wet-laydown to provide a dried coating coverage of
at least 1.5 [err]. 25 2. A method according to claim 1, wherein the image
is a bar-code. 3. A method according to claim 1 or 2, wherein the plastic
article (10; 10A) is made of polystyrene. 4. A method according to any one
of the preceding claims, wherein the plastic article (10; 10A) is a test
ele- ment. 5. A method according to any one of the preceding claims,
wherein the colored coating (14; 14A) of step a) contains a black pigment.
35  6. A method according to any one of the preceding claims, wherein the
dried coating thickness of the inter- 



mediate layer (12) provides a coverage of between about [err] and about
10gm-2. 7. A method according to any one of the preceding claims, wherein
the binder of each of the coatings Is a binder capable of being ablated by
the laser. 40 8. A method according to claim 1, wherein the binder of the
intermediate layer (12) comprises cellulose ni- trate, polyalkyl
methacrylate, or a copolyester of diethytene glycol and an isophthalate. 9.
A method according to any one of the preceding claims, wherein the laser is
operated at a power of at 45      least [err] PatentansprOuche 50  1.
Verfahren zur Verhinderung der Beschadigung eines Kunststoffartikels (10;
1A), wenn Farbe auf dem Artikel unter Erzeugung sines Bildes abgetragen
wird, wobei das Verfahren die folgenden Stufen umfalt: a) Beschichtung des
Kunststoffartikels (10; IOA) mit einerfarbigen Beschichtuing (14; 14A) mit
einem Bindemittel und einer Farbe, die zu der des Pigmentes des
Kunststoffartikels (10; I0A) einen Kontrast aufwelst, mit einer nassen
Auftragsmenge, die ausrelcht, um eine Trockendichte zu erzielen, die aus-
55        reicht, um einen Mindest-Druck-Kontrast von mindestens 0,75, im
Verglelch zur Farbe des Kunststoff- artikels (10; iOA) zu erzeugen, b)
Trocknen der farbigen Beschichtung (14; 14A) und c) Abtragen dergesamten
farbigen Beschichtung (14; 14A) Invorbestimmten Antellen (20,22; 30) unter
Verwendung elnes Lasers (16, 18) unter Erzeugung des Bildes, 6    exceeds
the height y' of the bar code 30. It is important that areas 32 and 34 at
least touch stripe 14A, and preferably, overlap the stripe. As a result,
any debris which might fall into area 32 or 34 is ablated away. Pre-
ferably, the width of each of areas 32 and 34 is about 4mm and the height y
is about 6mm. For comparison, 5   y' is typically only 4mm. Figure 3
illustrates the prior art approach. The number "11" is ablated by laser in
black strip 40, leaving large black border areas 42 all around the marking.
As a result, the number cannot be formed close to the edge of the stripe,
and much area is wasted in the borders. 10 Claims 1. A method of preventing
damage to a pigmented plastic article (10; 10A) when ink on the article is
ablated away to form an image, the method comprising the steps of 15
a) coating the plastic article (10; IOA) with a colored coating (14; 14A)
comprising a binder and a con- trasting color to that of the pigment of the
plastic article (10; 10A), with a wet-laydown sufficient to give a dried
thickness sufficient to produce a minimum print contrast of at least 0.75
compared to the color of the plastic article (10; 10A), b) drying the
colored coating (14; 14A), and 20        C) ablating away all of the
colored coating (14; 14A) in predetermined portions (20,22; 30) using a
laser (16, 18) to form the image, characterized in that the plastic article
(10; IOA) is coated with an intermediate layer (12) prior to being coated
with the colored coating (14; 14A), the intermediate layer(12) comprising
binder and solvent which has a sufficient wet-laydown to provide a dried
coating coverage of at least 1.5[err]. 25 2. A method according to claim 1,
wherein the image is a bar-code. 3.  A method according to claim 1 or 2,
wherein the plastic article (10; 10A) is made of polystyrene. 30  4. A
method according to any one of the preceding claims, wherein the plastic
article (10; 10A) is a test ele- ment. 5. A method according to any one of
the preceding claims, wherein the colored coating (14; 14A) of step a)
contains a black pigment. 



35  6. A method according to any one of the preceding claims, wherein the
dried coating thickness of the inter- mediate layer (12) provides a
coverage of between about [err] and about 10gm-2. 7. A method according to
any one of the preceding claims, wherein the binder of each of the coatings
is a binder capable of being ablated by the laser. 40 8.  A method
according to claim 1, wherein the binder of the intermediate layer (12)
comprises cellulose ni- trate, polyalkyl methacrylate, or a copolyester of
diethylene glycol and an isophthalate. 9. A method according to any one of
the preceding claims, wherein the laser is operated at a power of at 45
least [err] Patentanspriiche 50  1. Verfahren zur Verhinderung der
Beschadigung eines Kunststoffartikels (10; 1OA), wenn Farbe auf dem Artikel
unter Erzeugung eines Bildes abgetragen wird, wobei des Verfahren die
folgenden Stufen umfalt: a) Beschichtung des Kunststoffartikels (10; 1OA)
mit einer farbigen Beschichtung (14; 14A) mit einem Bindemittel und einer
Farbe, die zu der des Pigmentes des Kunststoffartikels (10; 10A) einen
Kontrast aufweist, mit einer nassen Auftragsmenge, die ausreicht, um eine
Trockendichte zu erzielen, die aus- 55         reicht, um einen
Mindest-Druck-Kontrast von mindestens 0,75, im Vergleich zur Farbe des
Kunststoff- artikels (10; 1OA) zu erzeugen, b) Trocknen der farbigen
Beschichtung (14; 14A) und c) Abtragen der gesamtenfarbigen Beschichtung
(14; 14A) invorbestimmten Anteilen (20,22; 30) unter Verwendung eines
Lasers (16, 18) unter Erzeugung des Bildes, 6    1111 111111l liil  11111
1111llll EP 0443 639 B1                   *     1c   L  M   Sll dadurch
gekennzeichnet, dal der Kunststoffartikel(10; IOA) mit einer
Zwischenschicht (12) vor der Be- schlchtung mit der farbigen Beschichtung
(14; 14A) beschichtet wird, wobel die Zwischenschicht (12) sin Bindemittel
umfalft sowie ein Losungsmittel mit einer ausreichenden nassen
Auftragsmenge, zur Erzeu- 5       gung einer Trocken-Beschichtungsstarke
von mindestens 1,5 gm-2. 2. Verfahren nach Anspruch 1, bei dam das Bild sin
Strichoode lst. 3. Verfahren nach Anspruch I oder 2, be! dem der
Kunststoffartikel (10; 10A) aus Polystyrol hergestellt ist. 10  4.
Verfahren nach elnem der vorstehenden Ansprflche, be! dam der
Kunststoffartikel (10; I0A) sin Testele- ment ist. 5.  Verfahren nach einem
der vorstehenden Anspruiche, bei dam dle farbige Beschichtung (14; 14A)
derSlufe a) sin schwarzes Pigment enthilt. 15 6.  Verfahren nach einem der
vorstehenden AnsprOche, bei dem die trockene Beschichtungsdicke der Zwi-
schenschicht (12) elner Beschichtungsstgrke zwlschen etwa 3 gm-2 und etwa
10 gm-2 entsprlcht. 7. Verfahren nach einem der vorstehenden Ansprfilche,
bel dem das Bindemittel jeder der Beschichtungen 20      ein Bindemittel
ist, das durch den Laser abgetragen werden kann. 8. Verfahren nach Anspruch
1, be! dem das Bindemittel der Zwischenschkcht (12) Cellulosenitrat,
Polyalkyl- methacrylat oder eanen Copolyester aus Dlethylenglykol und einem
lsophthalat umfalt. 25  9-  Verfahren nach einem dervorstehenden
Ansprfiche, bei dem der Lasermit einerLeistungvon mindestens 3,0MWcm-2
betrieben wird. Revendicatlons 30 1.  M6thode pour empecher la
d6t6rioration d'un article en plastique pigmentb (10; 1 OA) lorsque l'encre
sur I'article est 6liminee pour former une Image, la m6thode consistant a:
(a) recouvrir I'article en plastique (10; I0A) avec une couche cobor6e (14;
14A) comprenant un Ilant et une couleur qui contrasts avec Is pigment de
i'article en plastlque (10; 10A), par un d6pot humide 



35        suffisant pour obtenir une bpaisseur de Is couche seche
sufflsante pour produire un contraste d'im- pression minimum d'au moins
0,75 par rapport a la couleur de I'article en piastique (10; 10A), (b)
secher la couche coloree (14; 14A), et (c) eliminer la couche colorhe (14;
14A) sur des parties prhdktermlnhes (20, 22, 30) avec un laser (1 6,18),
pour former l'image, la methode etant caracterisee en ce que l'artdcle en
piastique (10, 10A) est recouvert avec une couche intermhdlaire (12) avant
d'etre recouvert avec la couche colorhe (14; 14A), la couche intermhdlaire
(12) comprenant un liant et un solvant qui torment un dbpot humide
suffisant pour obtenir une bpaisseur de la couche seche ayant un titre d'au
moins 1,5 gIm2. 2.  Methode selon la revendication I dans laquelle I'image
est un code barres. 45. 3.  Methode selon la revendication 1 ou 2 dans
laquelle l'artide en plastique (10; 10A) est an polystyrbne. 4.  Methode
selon lune quelconque des revendicatlons prhchdentes dans laquelle
l'article en plastique (10, I OA) est un element de test. 50 5. Mbthode
selon l'una quslconque des revendications prhchdentes dans laquelle la
couche colore. (14, 14A) de l'etape a) contlent un pigment noir. 6. Mbthode
selon l'une quelconque des revendications prhchdentes dans laquelle
l'bpalsseur de la couche 55      Intermediaire seche (12) a un titre
compris entre 3 gIm2 et 10 gIm2. 7.  Mhthode selon l'une quelconque des
revendications precbdentes dans laquelle Is llant de chacune des couches
est un llant qui pout stre eliminb par laser. 7    EP 0 443639 BI
I        L 111M l! D)! 8.  M6thode selon la revendication 1 dans laquelle
le liant de la couche intermhdiaire (12) comprend du nitrate de cellulose,
du polym6thacrylate d'alkyle, ou un copolyester de diethylne glycol et un
isophtalate. 5   9.  M6thode selon rune quelconque des revendications
precedentes dans laquelle l laser est utilis6 a une puissance d'au moins
3,0 MW/cm2. 10 15 20 25 30 35 K~40 45 50 55 8    


