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Abstract  

Digital printing so far is mainly used for transfer of informa-
tion. Due to the high quality of today’s full color digital 
presses applications become more important where not only 
an information transfer is done. Examples are discussed 
where toners have an additional function besides imaging: 

In full color book printing e.g. aesthetic viewpoints be-
come relevant. It maybe necessary that toner – like printing 
inks – transmit other info to the user like perfume smell. 

Products preferably should be packed visible for the 
customer that means by use of transparent foils. Vegetables 
and specially packed products made of meat of vegetables 
tend to deteriorate under influence of light (and oxygen). 
Small amounts of natural dyes are incorporated into a sub-
stantially clear toner to absorb damaging wavelength ranges. 

Introduction 

Digital printing so far is mainly used for transfer of informa-
tion. Due to the high quality of today’s full color digital 
presses applications become more important where not only 
an information transfer is done. In full color book printing 
e.g. aesthetic viewpoints become relevant. It maybe useful in 
the preparation of catalogs that toner – like printing inks – 
transmit other infos to the user like perfume smell. Imagine a 
car brochure that smells of a new car or a menu that smell of 
food. (It would also make the print shop smell good!)  

Products preferably should be packed visible for the 
customer that means by use of transparent foils. Vegetables 
and specially packed products made of meat of vegetables 
tend to deteriorate under influence of light (and oxygen). 
Small amounts of natural dyes are incorporated into a sub-
stantially clear toner to absorb damaging wavelength ranges. 

These special toners maybe applied in conventional four 
color digital presses. Smells maybe combined with one of 
the colors but in this case smell and color cannot be ad-
dressed separately. The use semitransparent toners or metal 
hue tones in a four-color engine need reduction of colors to 
three, which limits applications drastically. 

These limitations can be overcome by use of engines 
with more than four prints units, which are available in the 
market in two basically different versions: 
1. Repetitive color engines. These print engines repeat the 

print process for each color with toner collection on an 
intermediate transfer media or on the web.1 The print ve-
locity is the process speed divided by the number of col-
ors. Additional functional toners would reduce the print 
speed. 

2. Tandem color engines: The colors are collected when 
the paper passes the print engines.2,3,4 Additional func-
tional toners do not reduce the print speed. 
 
In this paper functional toners are discussed in exem-

plary applications as dry toner.  Analog application maybe 
possible for digital print engines using liquid toner or jetted 
ink. Already known is white toner5 that is printed on a trans-
parent foil as base layer in a window as background for four-
color text and logo. 

 

 

Figure 1. NexPress 2100 digital press equipped with 5 print units. 

 
 
Among other presses the NexPress 2100 is specially 

suited for these applications as it is optionally available with 
a fifth print unit. In addition to the printing units which 
transfer toner for the colors cyan  (C), magenta (M), yellow 
(Y), and black (K) onto a printing medium, this printing ma-
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chine incorporates a fifth printing unit, which transfers a fifth 
–functional- toner onto the printing medium (Figure 1). Fi-
nally the toner is fused on the printing medium. 

Toner with Flavor 

It is well known that smells have a positive effect upon peo-
ple. Pleasant smelling scent stations are set up in department 
stores or supermarkets to make people feel better. It is not 
even necessary that the smell be easily perceptible. During 
the Christmas season, aromatic oils or incense-burning man-
nequins are used to create moods. Oils that smell, for exam-
ple, likes oranges or cinnamon are heated in incense burners. 

If, then, the smell of a printing medium and/or a printing 
format is at least influenced then it is possible for the printed 
product to have a special scent that is different from its natu-
ral odor and that can create a desired impression. This scent 
can be limited to certain areas of the printed product or it can 
extend throughout the entire printed product. 

By such means, it is beneficially possible to improve the 
impression created by these advertisements and to further 
improve a reader’s already favorable reaction to the adver-
tised product. 

It is also possible to influence the smell of a Christmas 
card such that it smells like cinnamon, oranges, and carda-
mom so that both the sender and the recipient are automati-
cally reminded of Christmas as they handle and smell the 
card. By this means, the sale of such Christmas cards can be 
increased. 

Most favourable and flexible is to use essentially color-
less toners, which contain at least one aromatic substance. 

In this way, a conventional printing process can be per-
formed using traditional toners that - aside from their natural 
scent - are odorless. Afterwards, the olfactory impression 
made by the printed product can at least be influenced by 
means of additional toners that are essentially colorless and 
thus do not change the optical characteristics of the printing 
format. 

It can also be possible to apply the aromatic substances 
by means of colorless toners that will very decidedly change 
the optical impression created by the printing format, in that 
they affect the glossiness of the printing format to the extent 
desired.  

In this way, it becomes unnecessary that different com-
binations of colors and scents be compiled for toners, each of 
which would have to be purchased by the consumer. A con-
sumer can continue to use the toner that he has been using 
and then, as needed, add an aromatic substance of his choice 
to a toner of his choice. 

This is a particularly flexible production process that is 
also financially advantageous for the consumer. 

A wide range of aromatic substances are available that 
can be added to a toner:  

Lemon oil, clove, geranium, lavender, peppermint, 
rosemary, eucalyptus, thyme, pine needle, ilang-ilang, cin-
namon, orange, cardamom, and rum. 

However, more complicated aromatic substances are 
also possible as follows: 

Cat food, dog food, soap, leather, freshly mown grass, 
or the like. 

There are, in fact, no limits with respect to the aromatic 
substances that may be used. 

The printing medium can be a Christmas card as shown 
in Figure 2. 

 

 

Figure 2. Example of a Christmas card where the cinnamon cake 
smells only 

 
 
In order to assure that the scent emitted from the cake 

area can continue to be recognized over the course of time, 
the concentration of aromatic substance in the toner or in the 
ink should be 15 to be 10 to 100 times greater than the 
threshold concentration required for the scent to be generally 
detectable. 

Partial decomposition of the aromatic substance by con-
ventional extruded toners maybe avoided by use of capsule 
toner technology.6 The use of non-contact fusing7 may avoid 
the high surface temperature caused by roller fusion. 

Toner with Natural Dye 

Introduction 
Dyes, particularly chlorophyll dyes, are usually present 

in foodstuffs, cosmetics, and pharmaceuticals. In the pres-
ence of light, they absorb certain wavelengths there from. 
The quality of these products can be adversely affected by 
such light absorption, particularly in connection with carbon 
dioxide. As a consequence, such products are in practice 
frequently packaged in opaque packaging materials.  How-
ever, there is also a need to examine the products, for exam-
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ple, to make quality determinations. Consequently, it is pro-
posed that the same natural dyes that absorb adverse light in 
the products, or instead, pseudo-natural dyes that are essen-
tially identical to the natural dyes, be incorporated8 into the 
packaging materials, whereby the packaging materials them-
selves remain at least partially translucent. We extended this 
technology to digital printing, which allows producing at 
least partially translucent packaging materials that contain 
natural dyes or pseudo-natural dyes, chlorophyll in particu-
lar. We added natural dyes or pseudo-natural dyes to a clear 
toner formulation and finally applied the dyed toner to the 
packaging material in an electrophotographic printing ma-
chine. The dyes that should preferably be chosen are those 
mentioned in Ref. 8.  

Generally, packaging materials are imprinted with in-
formation pertaining to the brand and/or the product specifi-
cations. If the dyed toner is applied to the packaging material 
in one step with the toner to be imprinted this imprinting 
step can also be used to provide better means of protecting 
the packaged product from deleterious light.  

The essentially colorless toner that contains the added 
dyes can then be applied to the entire visible area of the 
packaging material. Accordingly, the translucency of the 
packaging material is only slightly limited by the added dye. 
Often the entire space that is enclosed by the packaging ma-
terial is now protected from light with wavelengths that are 
deleterious, and any product inside the packaging remains 
easily identifiable for evaluation.  

Toners with Natural Dyes 
Specific toners were developed for use in this process to 

which natural dyes or pseudo-natural dyes, preferably chlo-
rophyll, are added to correspond to the properties of the dyes 
contained in a product to be packaged which are mainly re-
sponsible for light absorption. 

The toner’s natural dye or pseudo-natural dye is not re-
quired to be completely identical to the dye contained in the 
product in order to be packaged. Such dye can be, specifi-
cally, a synthetic, pseudo-natural dye with absorption prop-
erties that at least essentially correspond to the properties of 
a natural dye or pseudo-natural dye contained in the product.  

In this approach, light of the wavelength that would oth-
erwise be absorbed by the packaged product causing signs of 
aging, can instead be absorbed by the toner in or on the 
packaging material. The substance is a colorless toner for-
mulation to which the desired natural dyes and/or pseudo-
natural dyes are added. This toner is applied to the entire 
packaging material without adversely affecting its translu-
cent properties beyond that which is necessary.  

The dye that is to be added to the colorless toner is se-
lected on the basis of the composition of its wavelengths. 
Ideally its wavelengths are identical to the dye that is re-
sponsible for the light absorption in the product to be pack-
aged. In the example described above that pertains to a vege-
table product that is to be packaged, the dye that is added to 
the colorless toner, for example, is Chorphyllin Erka Type 
111, a powder containing 24 – 26% Na-Cu-Chlorophylline 

or Type 100/2 containing 7.5% Cu-Chlorophylline complex 
in hydrogenated peanut oil. 

Four sample toners are discussed more in detail. They 
were prepared using both dyed in two concentrations in a 
toner matrix. The raw materials are melt-kneaded, grinded 
size. Patches of app 0,60mg/m² were printed on transparent 
and classified to receive a toner with app. 8µm median parti-
cle film using a Nex-Press2100.printer.  

The spectral absorbance of these patches was measured 
and their differential negative logarithm on base 10 of is 
plotted in picture 3.  
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Figure 3. Spectral absorbance of four toners made with chloro-
phyll-dyes 

 
 
These results are in the same range as the data for light 

absorption of chlorophyll incorporated in the packaging ma-
terial published,9 which show significant improvement of the 
stability of products like olive oil or herb containing vegeta-
bles.  

Using this kind of coating exactly the critical frequency 
spectrum of the light is absorbed by the toner on the foil that 
else would be absorbed by the chlorophyll-containing prod-
uct. Lifetime of a product protected by a plastic foil covered 
with chlorophyll containing toner is significantly prolonged 
as first the chlorophyll in the toner has to be disintegrated by 
the light before the product starts to disintegrate. 

On the other hand the subjective transparency of the 
film is not significantly reduced. The products are clearly 
visible without significant change of the color.  

Conclusion 

We have discussed specific functional toners to be printed in 
a dry toner based digital press specifically a NexPress 2100. 
These toner allows to achieve additional effects beside in-
formation transfer by printing. 

We presented an example where the cinnamon scent had 
been imparted to a cake on a Christmas card.  

IS&T's NIP20: 2004 International Conference on Digital Printing Technologies

141



 

 

Another example described toner with natural dyes, for 
prolonging shelf live of a vegetable visible through a trans-
parent window in packaging. 

Acknowledgement 

We are grateful to all our colleagues from NexPress Solu-
tions Inc. Rochester and NexPress GmbH, Kiel who contrib-
uted to this work and helped us with fruitful discussions and 
toner samples especially Udo Dräger, Frank Morgenweck, 
Domingo Rohde and Lars Seimetz.  

References 

1. Chatow, The Fundamentals of Indigo's Digital Offset Color 
Printing Process and How It Rivals Mechanical Offset Print-
ing,b DPP 2001: Eye on the Future, Antwerp, Belgium; May 
13, 2001; p. 21-25 

2. Stol, Opportunities in Digital Packaging Printing, DPP 2001: 
Eye on the Future Antwerp, Belgium; May 13, 2001; p. 152-
154 

3. www.NexPress.com/dyn/products/nxp2100/index.jsp 
4. Tyagi, Alexandrovich, Ng, Tai, Allen, Herrick, Five Module 

Digital Press for Pentachrome Printing or in Line Coating, 
IS&T NIP 20: Int. Congr. Adv. in Non-Imp. P.Tech. (2004) 

5. US patent 6114077 “White toner composition” to Agfa 
Gaevert 

6. German patent application DE 10011299 “Mikrocapsule ton-
er” to Michael Huber München 

7. Rohde, Schulze-Hagenest, Color Radiant Fusing with Con-
tinuous and Flash Radiation, IS&T NIP 18: Int. Congr. Adv. 
i. Non-Imp.P.Tech. 58 (2002) 

8. US patent application 20030138653A1 Transparent or par-
tially transparent packaging materials that are colored by 
means of colors to Rieblinger; Moosheimer; Ziegleder 

9. “Exposee Lichtschutz" Text (English) Stand 30.1.02.doc” of 
Frauenhofer Institut Verfahrenstechnik and Verpackung 
(www.ivv.fraunhofer.de) 

Biographies 

Detlef Schulze-Hagenest received his Ph.D. in Physics from 
Kaiserslautern-University in 1980. Since 1980 he is working 
in the field of processes and materials for electrophotogra-
phy. He is currently Senior Engineer Advanced Technology 
at NexPress GmbH, Kiel, Germany. He is a member of the 
IS&T. 
 
Dinesh Tyagi received his Ph.D. degree from Virginia Tech 
in 1985 from the Department of Chemical Engineering. Af-
ter one year of post-doctoral position there, he joined East-
man Kodak Company and in 1993 he was appointed Re-
search Associate. In 1999 he joined NexPress Solutions and 
has continued to work in the area of toners and electrophoto-
graphy. He has over 60 patents worldwide. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IS&T's NIP20: 2004 International Conference on Digital Printing Technologies

142


	31884
	31885
	31886
	31887
	31888
	31889
	31890
	31891
	31892
	31893
	31894
	31895
	31896
	31897
	31898
	31899
	31900
	31901
	31902
	31903
	31904
	31905
	31906
	31907
	31908
	31909
	31910
	31911
	31912
	31913
	31914
	31915
	31916
	31917
	31918
	31919
	31920
	31921
	31922
	31923
	31924
	31925
	31926
	31927
	31928
	31929
	31930
	31931
	31932
	31933
	31934
	31935
	31936
	31937
	31938
	31939
	31940
	31941
	31942
	31943
	31944
	31945
	31946
	31947
	31948
	31949
	31950
	31951
	31952
	31953
	31954
	31955
	31956
	31957
	31958
	31959
	31960
	31961
	31962
	31963
	31964
	31965
	31966
	31967
	31968
	31969
	31970
	31971
	31972
	31973
	31974
	31975
	31976
	31977
	31978
	31979
	31980
	31981
	31982
	31983
	31984
	31985
	31986
	31987
	31988
	31989
	31990
	31991
	31992
	31993
	31994
	31995
	31996
	31997
	31998
	31999
	32000
	32001
	32002
	32003
	32004
	32005
	32006
	32007
	32008
	32009
	32010
	32011
	32012
	32013
	32014
	32015
	32016
	32017
	32018
	32019
	32020
	32021
	32022
	32023
	32024
	32025
	32026
	32027
	32028
	32029
	32030
	32031
	32032
	32033
	32034
	32035
	32036
	32037
	32038
	32039
	32040
	32041
	32042
	32043
	32044
	32045
	32046
	32047
	32048
	32049
	32050
	32051
	32052
	32053
	32054
	32055
	32056
	32057
	32058
	32059
	32060
	32061
	32062
	32063
	32064
	32065
	32066
	32067
	32068
	32069
	32070
	32071
	32072
	32073
	32074
	32075
	32076
	32077
	32078
	32079
	32080
	32081
	32082
	32083
	32084
	32085
	32086
	32087
	32088
	32089
	32090
	32091
	32092
	32093
	32094
	32095
	32096
	32097
	32098
	32099
	32100
	32101
	32102
	32103
	32104
	32105
	32106
	32107
	32108
	32109



