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A toner composition including a fluorescent pigment.

@ A monocomponent conductive toner for use
in non-impact printing which fluoresces under
UV or black light. The toner has a normal
appearance as black lettering when imaged
onto a substrate but when exposed to UV or
black light it fluoresces. The toner is useful as a
security feature to indicate tampering or forging
of documents.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a conductive
monocomponent security toner which fluoresces un-
der UV or black light. The invention further relates to
an ion deposition type (MIDAX) security toner for use
in non-impact printing which fluoresces or becomes
visible under UV, black light or other electromagnetic
energy, i.e. the non-visible spectrum.

Description of The Prior Art

Monocomponent toners are toners in which a
magnetically attractable material is contained within
the toner particles. Thus, a monocomponent toner
does not require a magnetic carrier material as does
a dual component toner system which uses non mag-
netic toner particles.

A variety of prior art toner systems employ fluor-
escent materials. The uses for the fluorescent mate-
rials vary widely as does the manner in which the flu-
orescent material is included within the toner system.

IBM Technical Disclosure Bulletin Vol. 21, No. 4,
September 1978 describes a toner for use in identify-
ing the copy machine from which a copy was pro-
duced or for establishing that a particular document
is not an original. The toner of the IBM Disclosure is
for a copy machine and is thus a dual component to-
ner. The magnetic carrier material remains within the
development section and is used to triboelectrically
charge the toner component to provide printing.

As an alternative to the type of toner described
above, U.S. Patent No. 4,443,527 to Heikens et al. de-
scribes a monocomponent toner which is dyed to form
a colored toner composition. The toner particles com-
prise a magnetically attractable core. Amasking layer
is then applied to effectively conceal or mask the col-
or of the magnetic core material. Finally, a coloring
material, including a fluorescent material is added to
cause the toner to produce an image having a color
such as red, blue or yellow under ordinary daylight
conditions.

Finally, fluorescent materials have been used in
toners to produce invisible images which are detect-
able only under UV light. Japanese application No.
62-258,721 describes such a two component toner.
When white paper is used, a white pigment and white
conductive powder are applied to the toner composi-
tion to create an image which matches the color of the
paper used. This process is also described for yellow
paper.

Accordingly, prior art applications of fluorescent
materials in dual component systems interfered with
the conductive properties of the toner. The introduc-
tion of a fluorescent component into a dual compo-
nent system upsets the balance of charge that exists
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between the two components, driving the balance to-
ward one polarity and making the formation of clear
crisp images difficult.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to overcome these and other difficulties encountered
in the prior art.

Another object of the present invention to provide
a monocomponent conductive toner which fluoresces
or becomes visible upon exposure to UV, black light
or other electromagnetic radiation in the non-visible
spectrum.

A further object of the invention is to provide a
monocomponent conductive toner for use in non-im-
pact printing which fluoresces or becomes visible
upon exposure to UV, black light or other electromag-
netic radiation in the non-visible spectrum.

These and other objects have been achieved by
the present invention which relates to a conductive
monocomponent toner. Afluorescent pigment particle
is mixed in with the monocomponent toner particle
and attaches to the toner particle by cohesive forces.
When the toner is imaged onto the paper it appears
as black lettering and has a normal appearance. Un-
der UV light, black light or other electromagnetic ra-
diation in the non-visible spectrum, the lettering flu-
oresces.

In contrast to prior art dual component systems,
the present invention provides a monocomponent
conductive toner wherein a fluorescent pigment is
mixed therewith, attaching to the toner particles by
cohesive forces. Thus, the inclusion of the fluores-
cent material does not interfere with the conductive
properties of the toner, thereby allowing a clear crisp
image to be produced, which has the further advan-
tage of fluorescing under UV or black light.

This is a particular advantage for MIDAX imaging
because other non-impact printing systems rely on tri-
boelectrification of the toner whose developing prop-
erties are adversely affected by the addition of any
external additive, such as fluorescent dyes.

Additional objects and advantages of the inven-
tion will be set forth in part in the description which
follows, and in part will be obvious from the descrip-
tion, or may be learned by practice of the invention.
The objects and advantages of the invention will be
realized and attained by means of the elements and
combination particularly pointed out in the appended
claims.

DETAILED DESCRIPTION

The present invention adds an important security
feature to a monocomponent, conductive toner by flu-
orescing or becoming visible under UV, black light or
other electromagnetic radiation in the non-visible
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spectrum, without altering the functionality of the to-
ner. Thus, any tampering or forgery can be easily de-
tected by exposing the document to UV or black light.

Standard black MIDAX toner may include partic-
les having magnetically attractive material therein, a
binder and a pigment. Toner is considered conductive
if the bulk resistivity is less than 101® ohm-cm. Stan-
dard black MIDAX toner is conductive, having a resis-
tivity of from about 105 to about 10° ohm-cm.

Applications for the presentinvention include en-
hanced security of documents using MIDAX Intelli-
gent imaging, among them MICR (Magnetic Ink Char-
acter Recognition) and OCR (Optical Character Rec-
ognition). This type of security feature did not hereto-
for exist with MIDAX Intelligent imaging because
standard MIDAX toner does not fluoresce under UV
light.

Both MICR and OCR are enhanced by using the
MIDAX toner of the present invention. With the toner
according to the present invention, it would be possi-
ble to determine, under UV radiation, whether char-
acters had been tampered with or forged. In an alter-
native embodiment, MICR and OCR are enhanced by
printing with the toner of the invention on black paper.
Thus, characters which would be invisible to the hu-
man eye under regular light would be quite vivid and
easy to read under UV radiation.

On type of MIDAX toner is produced by Coates
and is a monocomponent, magnetic conductive toner.
This is in contrast to nonconductive or photoconduc-
tive toners, such as dual component toners, which re-
quire triboelectric charges. Conductive toners are to-
ners which conduct electric charge through their
mass due to the conductivity of their formulation (i.e.,
naturally conductive materials that make up the to-
ner). Photoconductive toner refers to toners used in a
printing process in which a photoconductor is used to
form the electronic image. Generally, photoconduc-
tive material is material that becomes conductive
once illuminated. Once the illumination ceases, it can
no longer conduct electricity. By contrast to the pres-
ent invention, photoconductive toner processes con-
duct electric charge triboelectrically (i.e. by constant
rubbing and mixing in the toner hopper, the toner ex-
hibits conductivity on its surface).

The monocomponent toner comprises particles
having magnetically attractable material therein. This
magnetically attractable material may be one single
magnetically attractable particle or a binder contain-
ing magnetically attractable particles. The magneti-
cally attractable particles include materials known for
use in monocomponent toners or mixtures thereof in-
cluding iron, nickel, chromium dioxide, magnetite,
gamma-ferrioxide and ferrites. The magnetically at-
tractable particles are preferably iron oxide, and more
preferably magnetite, and generally have a particle
size from about 0.05 p to about 5.0 p and more par-
ticularly from about 0.1 p to about 1.0 p.
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The binder may be selected from any known suit-
able binder for use in monocomponent toner formula-
tions. Suitable binders include polystyrene, polyvinyl
chloride, polyacrylates and polymethacrylates, poly-
olefins, ethylene vinyl acetate, polyester resins, poly-
amides, epoxy resins and mixtures thereof. The bind-
er is preferably selected from polyolefins, ethylene vi-
nyl acetate and polyamides.

The toner particles are mixed with a fluorescent
pigment which attaches to the toner particles by a co-
hesive force. The resultant toner appears as black let-
tering when imaged onto paper and viewed under
normal daylight. When viewed under a UV, black light
or other electromagnetic radiation in the non-visible
spectrum, the lettering fluoresces.

Fluorescent pigments for use in the present in-
vention include those pigments which will attach to
the toner particles without interfering with the con-
ductive properties of the toner required for imaging.
Suitable fluorescent pigments include LUMOGEN
YELLOW S 0790 produced by BASF, Holland, MI.
This pigment exhibits a yellow-green fluorescence
when exposed to UV light. Other pigments can be
used that exhibit other colors under suitable electro-
magnetic radiation having a wave length in the non-
visible spectrum, such as alzadine pigment and Pig-
ment Yellow 101 C.1. #48052.

The fluorescent pigment is mixed with the toner
in an amount of from about 0.1 parts to about 10 parts
per 100 parts of toner. More preferably, the pigment
is added in an amount of from about 0.1 parts to about
5 parts per 100 parts of toner. Most preferably, the
pigment is added in an amount of from about 0.9 parts
to about 2.5 parts per 100 parts of toner.

MIDAX printing is a high speed, non-impact print-
ing process whereby a dry monocomponent toner is
used to develop an electric image. The image is cre-
ated on a dielectric drum which rotates towards the
developing station where the toner is kept to develop
the image. The developed image is then transfixed to
a substrate, such as plain paper, or by pressure. The
residual toner on the drum is cleaned, and the proc-
ess repeats with a new image.

The following examples are illustrative of the in-
vention embodied herein.

EXAMPLE 1

Afluorescent dye has been post added to a stan-
dard MIDAX toner. To 250 grams of standard toner,
2.5 grams of a fluorescent dye LUMOGEN YELLOW
S 0790 from BASF, Holland, Ml was blended for one
minute in a high speed mixer. The mixer was a type
chemical blender with a mixing propeller and a blen-
der cup. The mixing process was done in the dry state
and took place in small, short intervals so as not to
heat up the toner and melt it. Melting the toner and
binding it to the pigment was undesirable because
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then the solid mixing had to be crushed to powder
again. The mixing process started with powder and
ended with a powder mix.

The fluorescent dye adhered to the toner partic-
les by cohesive forces. The resulting toner was used
to develop an image on a MIDAX 300 printer and
transferred to OCR #24 paper. The samples were
found to have the same image quality and optical den-
sity as standard MIDAX and when viewed under UV
light exhibited a high degree of yellow-green fluores-
cence.

Other embodiments of the invention will be appa-
rent to those skilled in the art from consideration of
the specification and practice of the invention dis-
closed herein. It is intended that the specification and
examples be considered as exemplary only with a
true scope and spirit of the invention being indicated
by the following claims.

Claims

1. A monocomponent conductive toner comprising,
a conductive toner particle and a fluores-
cent pigment,
characterised in that said fluorescent pig-
ment is attached to the toner particle by cohesive
forces.

2. The toner according to claim 1, characterised in
that the fluorescent pigment is an alzadine pig-
ment.

3. The toner according to claim 2, characterised in
that the fluorescent pigment is LUMOGEN YEL-
LOW.

4. The toner according to claim 1, wherein the con-
ductive toner particle comprises a magnetically
attractable material and a binder.

5. The toner according to claim 4, wherein the mag-
netically attractable material is selected from iron,
nickel, chromium dioxide, gamma-ferrioxide or
ferrites and mixtures thereof.

6. The toner according to claim 5, wherein the mag-
netically attractable material is a ferrite.

7. The toner according to claim 4, wherein the bind-
er is selected from polystyrene, polyvinyl chlor-
ide, polyacrylates and polymethacrylates, poly-
esterresins, polyamides or epoxy resins and mix-
tures thereof.

8. Amethod of imaging comprising,
providing a monocomponent conductive
toner and imaging the toner onto a substrate by
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non-impact printing, characterised in that the to-
ner is in accordance with any of claims 1 to 7.

9. A method of producing a monocomponent con-
ductive toner which fluoresces under UV or black
light comprising

mixing a fluorescent pigment with a con-
ductive toner particle,

characterised in that said fluorescent pig-
ment attaches to said conductive toner particle by
cohesive forces.

10. A method according to claim 9 characterised in
that the toner is in accordance with any of claims
2to7.
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