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Abstract 
High gloss photo-like ink-jet papers based on capillary 

absorption have been used in ink-jet printing for about 15 years. 
Their strong advantage compared to swellable media is the fast 
ink absorption. This allows printing at highest printer speed, very 
high resolution, dye and pigment compatibility and strong 
laminate adhesion. The main drawbacks of such papers compared 
to polymer papers are often the lower permanence to light and to 
air-borne contaminants, as well as reduced color brilliance and 
black density when printed with dye-based inks. While great 
progress has recently been made in inkjet colorant development, 
the design of the receiving layer is a key contributor to print 
stability. 

This paper describes the design and properties of highly 
transparent nanoporous silica layers that provide a very large 
gamut and high maximum density with dye-based inks, high 
sharpness with minimum blurring. The gamut gain is particularly 
strong in the dark blue and red sector of the color space and in 
black, as areas of high ink load and strong depth penetration 
benefit most from layer transparency. The permanence of dyes in a 
high surface area nanoporous matrix depends, among others, on 
the chemical environment. The molecular covalent surface 
treatment of the silica during manufacturing of the dispersion 
influences the final humidity and ozone stability of dye-based inks. 
Photographic coatings allow deposition of precise multi-layer 
assemblies, which incorporate specific functions in layers to 
improve e.g. physical properties like gloss or scratch resistance. 

Introduction  
The development of improved photo-like inkjet media 

continues to be an active area of research. The mechanism of ink 
absorption within the receiving layer is based on two major 
principles, either governed by osmotic pressure forces (polymeric 
or swellable media), or by capillary forces (micro- and nanoporous 
media). Sometimes a combination of swellable and porous features 
is used to reconcile the best of each technology in the design of 
specific ink receiving layer.  

Historically, in the late 80’s and early 90’s, photographic 
companies were well suited to design and coat polymeric swellable 
photo-like inkjet media [1]. The advantages of such swellable 
media are good light and air contaminant fading resistance, high 
gloss and high quality manufacturability in photographic cascade 
and curtain coaters. The disadvantages are poor water and finger 
smudge resistance, long drying time, reduced pigment 
performance and slow ink absorption leading, to ink coalescence 
with the fast modern printer generation. 

In recent years and since the mid 90’s, considerable efforts 
were devoted to the design and manufacturing of glossy porous 
photo-like inkjet media. With the appearance of fast piezo printers, 
the need for rapid absorption of the inkjet drops into the receiving 

layer became indispensable in order to avoid ink coalescence. The 
“instant dry” features, good water fastness and finger smudge 
behavior, as well as the compatibility with pigmented inks favored 
the nanoporous inkjet photo paper as the technology of choice, 
despite their weaker robustness to air-borne contaminants. 

Possible Nanoporous Dispersions  
During the time course of HDR (high dynamic range) inkjet 

layers development, the main options regarding the possible 
nanocomposite structures and compositions were evaluated for 
their performance and manufacturability in our laboratory and 
pilot coaters.  

Doping modifications of Aluminium oxide/hydroxide 
(pseudo-bohemite) with the lattice incorporation of one or more 
rare-earth ions have been reported [2] [3], together with carboxylic 
acid organic surface modification [13]. This technology was used 
in our first generation of professional nanoporous inkjet photo 
paper, presented during Photokina 2000 [4]. 

Mixture of morphologically different primary particles of 
Aluminium oxide, pseudo-bohemite and cationic silica were 
shown to influence the porosity, leading to improvement in ink 
absorption and image quality (IQ) [5]. 

Multilayer assemblies of Aluminium oxide, pseudo-bohemite 
and cationic silica were shown to improve gamut and enhance 
pigment compatibility [6].  

Fumed silica is an interesting inorganic oxide showing high 
ink uptake capacity per gram. In order to be able to act as a 
mordant and fix the negatively charged dye from the inks, its 
surface requires, imperatively, a charge reversal from anionic to 
cationic. The surface modification and cationisation of fumed 
silica can be achieved through several techniques: 

 
 Outer sphere negative charge neutralization by cationically 

charged polymer additions [11]. 
 Inorganic treatment with Aluminium Chlorohydrate leading 

to cationization through octahedral polyaluminium 
complexes. 

 Organic treatment with an aminosilane coupling agent leading 
to a reaction between the silanol groups of aminosilane with 
the silica surface silanol groups to form siloxane bridges [7]. 

 A combination of the above methods [8].  
 Inorganic-organic complex, like the reaction product of 

aminosilane coupling agent with an hydrosoluble Aluminium 
[9] or Zirconium salt [10]. 
 
In this paper we will focus on the results obtained by the 

latter technique and by specific photographic multilayer 
arrangement with the aim of achieving a nanoporous inkjet photo 
paper showing high dynamic range with dye inks and improved 
features with pigments ink as well. 
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Photographic Multilayers Concept 
A schematic view of a photorealistic inkjet paper (Fig. 1) 

shows the plurality of layers used in the construction of the 
“optically controlled” more transparent ink receiving layer of our 
new generation photo paper (“Galerie new”). The ultra-thin layer 
(8) reconciles the pre-print features of gloss enhancement and 
scratch resistance with the improvement of post-print properties 
like smudge and gloss control with pigmented inks. The sub-
surface layer (7) enhances the dye fixation and reduces light 
scattering. The bulk layers (6) and (5) quickly absorb the ink 
vehicle and fix the humefactant.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Schematic view of a photographic-like multilayered inket media 

An innovative new base with more compacted raw paper 
fibers (3) was also designed for optimizing weight, flexibility 
increased opacity (4) and improved feeding (1). As compared to 
the previous generation of product [4], a warmer, less greenish 
shade was evaluated by professional photographers. This study, 
supported by a worldwide analysis of commercial photo media 
(Fig. 2) resulted in a cleaner, more natural white tint (a* = +0.8 
and b*= -4.5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. a* vs. b* tint survey of competitive photo inkjet products, by region 

Experimental  
The surface of fumed silica was cationically converted and 

dispersed as taught in [9] or [10]. The stable composite coating 
formulation was comprised of cationic dispersion, binder(s), 
additives, plasticizer, crosslinker and surfactants. The coating 
solution was applied to an RC-photobase with a curtain or cascade 
multilayer photographic technique. The thickness is adjusted so 
that the dried layers present an ink uptake capacity of 28 ml/m2. 

The high gamut property requires layers exhibiting low light 
scattering that remain transparent when printed and after partial 
drying of the ink humefactant. The handling of high surface area 
fumed silica, the choice of aminosilane with appropriate HLB and 
dispersing properties, together with the minimum surface treatment 
to keep high porosity, are key elements for the manufacturability. 
The molecular structure of the aminosilane also plays a important 
role for the permanence behavior of the layer [10]. 

In absence of fumed silica, the formation of an Al-O-Si 
covalent bridge between N-(2-Aminoethyl)-3-aminopropyl-
trimethoxysilane (“DAMO”) and Aluminium Chlorohydrate is 
demonstrated (Fig. 3) with 27Al NMR peak appearance at 63.5 
ppm [12]. At a given stoichiometry the Al-O-Si organic-inorganic 
complex is stable for days, and can only be destroyed at low pH by 
addition of HCl 1N. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. 27Al NMR peaks formation at 63.5 ppm showing the formation of the 
Al-O-Si Aluminium-Aminosilane organic-inorganic complex under certain 
stoichiometry [12] 
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Results  

Dynamic Range and Optical Density with Dye Inks 
The more transparent layers of our new generation of photo 

paper (“Galerie New”) reduces light scattering giving cleaner 
highlights, deeper shadows, more open mid-tones and improved 
sharpness. The increase in optical density (OD) range is very 
visible in the Black 4K, and is independent of the dye printer 
manufacturer (Fig. 4, 5, 6). A lower OD contrast around densities 
of 0.5 is beneficial for skin and mid-tone rendition. The improved 
dynamic range is also visible over the full color sectors YMCBGR 
showing between 9 to 19% saturation gain (Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Densitometric curves optical density vs. inkload 4K, printed with 
CANON Pixma iP5200, compared for Galerie, previous and new generation 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Densitometric curves optical density vs. inkload 4K, printed with 
EPSON R360, compared for Galerie, previous and new generation 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Densitometric curves optical density vs. inkload 4K, printed with HP 
8250, compared for Galerie, previous and new generation 

Table 1: Maximum optical density gain per color sector, for Galerie 
and Galerie New printed with Canon Pixma iP5200 
 

Color sector Galerie Galerie new density gain 
C 2.11 2.49 +18% 
M 1.74 1.93 +11% 
Y 1.84 2.04 +11% 
R 1.63 1.78  +9% 
G 1.81 1.97  +9% 
B 2.07 2.39 +15% 

1K / 4K 2.00 2.38 +19% 

Gamut Volume and blackness 
A significant gain in total gamut volume is observed for 

typical dye printers from Canon, Epson and HP (Table 2). Much 
lower L*min values (deeper blacks) are measured. This resulted 
from improved layer transparency and better control of 
unfavorable haze occurring upon interaction between the ink 
additives and the layer components such as binder(s), surfactants 
and surface treating agents. Example of Gamut gain / loss for 
different color sector and density is shown in Fig. 7. 

Table 2: Gamut volume and L*min compared for Galerie and 
Galerie New, for several dye and pigment printers 
 

Printer / ink type 
Galerie Galerie new 

L*min Gamut L*min Gamut 
Canon iP5200 /dye 9.4 580 k 3.9 641 k 
Epson R360 / dye 6.6 643 k 3.0 720 k 

HP 8250 / dye 7.1 477 k 4.1 489 k 
Epson R2880 pigm. 4.0 816 k 3.2 793 k 
HP Z3200 pigment 4.0 755 k 4.1 759 k 
HP B9180 pigment 5.5 633 k 3.9 658 k 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Comparative gamut volume gain / loss of previous and new 
generation Galerie, printed with CANON Pixma iP5200  
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Dye Diffusion 
Improvement of the image blurring under high humidity 

storage conditions is an important feature for image permanence. 
Careful selection of layers components and surface treating agents 
greatly improves this property. For example a print on HP 8250 
dye printer, when subjected to accelerated test of 7 days, 40°C at 
80% rH, showed a 5-fold improvement of the average dye 
diffusion (20% bleed for Galerie vs. 4% for Galerie New).  

Pigment Compatibility 
Due to their excellent resistance towards light and air 

contaminants, pigmented inks are the preferred choice of 
professional photographers. Matting and bronzing are common 
issues found on images when printed with pigmented inks on 
glossy photo paper. A gloss profile measured as a function of the 
3K Black ink loading shows the progress achieved between 
“Galerie” and “Galerie New” (Fig. 8). Looking, for instance, at the 
ratio of differential gloss between magenta and green colors for 
these two papers, the IQ improvement with pigmented inks of HP 
B9180 is very remarkable (Fig. 9). A carefully engineered ultra 
thin top layer (Fig. 1, layer 8) together with a better match of the 
media surface pH is essential to prevent the encapsulated pigment 
ink from flocculation at the photo paper surface during printing 
and drying.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Gloss profile for the pigmented ink HP B9180 as a function of 3K 
ink load, compared for Galerie previous and new generation, 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Gloss of 100% colors for pigment ink HP B9180, compared for 
Galerie, previous and new generation 

Conclusions  
We have described the approaches used for the design of a 

new generation of professional inkjet photo paper with a high 
dynamic range. The molecular structure of the aminosilane 
coupling agent, used in the formation of an organic-inorganic pre-
complex, plays a crucial role for the imaging and permanence 
properties. Highly transparent nanoporous layers, with reduced 
light scattering, were studied from both a performance and a 
manufacturing perspective. Very similar to a silver halide (AgX) 
media approach, thin and accurate functional layers have been 
introduced to allow optimal performance with both dye and 
pigmented inks. 

With commercial dye based inks, the new generation of 
Galerie media exhibits a significant gain of OD max. This resulted 
in more vivid colors and dense blacks. Cleaner highlights, deeper 
shadows, more open mid-tone and softer skin tone rendition have 
all been welcomed by the professional photographers. Better 
sharpness and improved humid storage were achieved. 

With state-of-the-art pigmented inks, improved differential 
gloss is obtained that results in much better image perception.  

References 
[1] Ilford GALERIE Professional Inket Photo CLASSIC Paper 
[2] P.A. Brugger, M. Staiger, R. Steiger, K.Peternell, O. Cohu, 

Nanoporous Photorealistic Materials for Inkjet, Proc. Society for 
Image Science & Technology, NIP 17, pg. 411. (2001).  

[3] Patent EP0875394, US6156419, P.A. Brugger, J. Ketterer, R. Steiger 
and F. Zbinden, Ilford Imaging GmbH 

[4] Ilford GALERIE Professional Inket Photo SMOOTH Paper 
[5] EP1162076, US6780478, R. Steiger, P.A. Brugger, Ilford GmbH 
[6] EP1826019, US 20070196596, R. Beer, P.A. Brugger, V. Ruffieux, 

M. Staiger and R. Steiger, Ilford Imaging GmbH 
[7] WO2008/041342 and WO2008/044616, V. Ruffieux and M. Schaer, 

Ilford Imaging GmbH  
[8] JP2008-088010, Kobayashi, Nishimura, M. Schaer and V. Ruffieux, 

Oji Paper & Ilford Imaging GmbH 
 [9] EP1655348, U. Fuerholz, V. Ruffieux and M. Schaer, Ilford Imaging 

GmbH 
[10] EU patent filed 1 March 08, U. Fuerholz, V. Ruffieux and M. Schaer, 

Ilford Imaging GmbH 
[11] WO’2004/113089, K.Totani, H. Tsukawato, Oji paper  
[12] 27Al NMR measurements by G. Furrer and D. Rentsch, ETH-Zurich 

and EMPA Materials Sciences, Dübendorf, Switzerland 
[13] EP0967086, US7235284, R. Steiger, Ilford Imaging GmbH 

Author Biography 
Vincent Ruffieux received his Ph.D. in Inorganic Chemistry from the 

University of Fribourg (1994). He then entered the group of Prof. G. 
Schmid in Essen (Germany) as Pos-doctoral fellow till 1996. In 1997 he 
joined Ciba Specialty Chemicals in Basle (Switzerland) and worked in the 
Pigment Technology and Physics group. He joined Ilford in 2003. His work 
has focused on the surface treatment of organic pigments and the 
development of nanoporous receiving layers for ink-jet printing. 

 
Pierre-A. Brugger received his Ph.D. in Physical Chemistry from the 

Swiss Federal Institute of Technology in Lausanne (1982). He joined the 
IBM Research San José, California, as a Postdoctoral fellow, working on 
optical memory. In 1984 he collaborated at the Lab of Ceramic Powder 
Laboratory  of EPF-Lausanne, in the field of sol-gel mixed oxide. He joined 
Ilford in 1985 as a silver halide chemist. Since 1996, he has been leading 
the inkjet material development section, working on polymeric, micro- and 
nanoporous multilayer assemblies. 

0

10

20

30

40

50

60

70

80

90

100

0% 20% 40% 60% 80% 100%
3K Pigment Ink Loading

 
G

lo
ss

 2
0°

 [%
]

Galerie

Galerie New

546 Society for Imaging Science and Technology


	_FRONT_COVER
	__INTRODUCTORY_MATERIALS
	Copyright
	Table of Contents
	Welcome to NIP25
	Welcome to Digital Fabrication 2009
	NIP25 Conference Committee
	Digital Fabrication 2009 Conference Committee
	IS&T Board of Directors
	Conference Sponsors
	Week At-a-Glance
	Conference Venue Floor Plans
	Schedule and Table of Contents
	Plenary Talks
	Slot, The Future of Research and Development...pg.1
	Derby, Applications for Ink Jet Printing I...pg.2
	McCreary, Electronic Paper Comes of Age...pg.4
	Hirakura, Environmental Strategy of Japanese...pg.5
	Someya, Ambient Electronics and Digital...pg.6

	Toner-based Printing: Materials
	Law, Adhesion and Adhesion Distribution...pg.7
	Karunanay, Effect of Surface Treatment...pg.11
	Ahuja, Frictional Flow and Developer Charge...pg.15
	Nash, A Conceptual Model of Toner Charge...pg.17
	Liu, External Additives for Toners: Treatment...pg.23
	Fomitchev, Tribocharge Performance of Colloidal...pg.27
	Amano, Comparison between De-agglomerated...pg.32
	Iimura, Charge Controlling Capability...pg.35
	Carroll, Surface Modified Pigments for Improved...pg.39
	Ashizawa, Low Energy Fusing Toner by Controlling...pg.43
	Choi, Polyester Chemical Toner with Low Fusing...pg.47
	Choi, Effects of Particle Size on Imaging...pg.50
	Law, Do We Need Better Materials than Teflon...pg.53
	Tse, Role of Charge Injection...pg.57

	Ink Jet Printing: Processes
	Grace, Droplet Velocity Fluctuations...pg.61
	Ahuja, Flow Stability in Liquid Inkjets Printers...pg.66
	Kipman, Three Methods of Measuring Velocity...pg.71
	Hoath, A Model for Jet Shortening in...pg.75
	Yang, Liquid Jet Instability and Dynamic Surface...pg.79
	Panchawagh, Silicon Micromachined Continuous...pg.83
	Ishikura, Improvement of Piezoelectric Ink Jet...pg.88
	Aubrey, Development of an Aqueous Compatible...pg.91
	Drury, Three-Fold Increase in Inkjet Speed...pg.95
	Furlani, Predicting the Performance of an...pg.99
	Mercier, Influence of the Rotation of Inkjet...pg.103
	CastrejonP, A Large-Scale Print-Head...pg.107
	Chen , Study on the Equal Pressure Distributed...pg.111

	Image Permanence
	Comstock, Improved Dark Storage Test Method...pg.114
	Wu, Light Fastness of Heat Transfer...pg.118
	Peleman, Photo Books: A New Take on an Old...pg.122
	Hofmann, Humidity Diffusion of Dye-Based...pg.126
	Debeljak, The Durability of UV Ink-Jet Prints...pg.130
	Comstock, Further Studies on Reciprocity...pg.134
	Salesin, Brittleness of Digital Reflection...pg.138
	Rima, Tendency of Digitally Printed Materials...pg.142
	Burge, Investigations into Potential Reactivity...pg.146
	Mozina, Influence of Light on Typographic...pg.150
	Muck, 2D Codes - Light Fastness and Readability...pg.154

	Security and Forensic Printing
	Simske, New Findings in Security Printing...pg.158
	OrtizSegov, Information Embedding...pg.161
	Wood, Digital Print Technology --...pg.165
	Simske, Barcode Structural Pre-Compensation...pg.167

	Design for Environmental Sustainability
	Sobotka, Presentation of a New Environmental...pg.170
	Ng, Deinking of HP Digital Commercial Prints:...pg.173
	Fischer, Deinkability Certification for Public...pg.177
	Evan, Pre-Competitive Collaboration and Open...pg.180

	Advanced and Novel Imaging Systems
	Biegelsen, Hypermodular Parallel Printing...pg.184
	Li, Influence of Aperture Electrodes Thickness...pg.188
	Wei, A Novel Method to Control UV Curable...pg.191

	Digital Packaging
	Lynn, Single-Pass Inkjet for High Quality...pg.196
	Newcombe, Tonejet: Delivering a Complete...pg.198
	Simske, Extended Packaging through Addition...pg.201

	Photoelectronic Imaging Materials and Devices
	Nauka, Surface Modification of an Organic...pg.204
	Seino, Photo-Induced and Dark Discharge...pg.208
	Uehara, Real Time Observation of Surface...pg.212
	Schein, Progress Towards Understanding...pg.216
	Salalha, Elastohydrodynamic Study of Deformable...pg.220
	Zhang, Study on Photosensitive Imaging System...pg.225

	Toner-based Printing: Processes
	Leoni, Numerical Simulation of Townsend...pg.229
	Shaw, Momentum-Control Scavenge-Less Jumping...pg.233
	Kawamoto, Dynamics of Toner and Carrier...pg.237
	Nakayama, Simulation of Two-Component...pg.241
	Kita, The Toner Replenishment System...pg.245
	Yoda, Pad Transfer System for Small Color Laser...pg.248
	Dianat, Model Predictive Control Methods...pg.252
	Stelter, Properties of Continuous and Discrete...pg.256
	Lee, Impedance Technique for Assessing...pg.257
	Kemp, Efficient Estimation of Critical Transfer...pg.261

	Ink Jet Printing: Materials
	Sujeeth, Sensient's Suite of Self-Dispersed...pg.265
	Shakhnovic, Polymeric Dispersants with Specific...pg.270
	Ahuja, Deformation of Cartridge Assembly...pg.273
	Shakhnov, New Inkjet Yellow Pigments...pg.276
	Poirier, Study and Stabilization of a Liquid...pg.279
	Corden, Next Generation Self-Dispersed Pigments...pg.283
	Norris, Developments in Dispersants for Inkjet...pg.286
	Ding, Effect of Additives on Colloidal...pg.288
	Zhang, Preparation of Nanoscale...pg.291
	Fang, Preparation of Macro-RAFT Copolymer...pg.295
	Sano, Multi Color Pigmented Inks for Large...pg.299
	Nelli, Surface Oxidized Carbon Black Pigments...pg.303
	Steenweg, The Influence of Surfactants...pg.307
	Weaver, Advances in Dryfilm Photoresist...pg.312
	Lundberg, On the Effect of Variations in Paper...pg.316
	Chen, Novel Black Dye Composition for Inkjet...pg.320
	Wei, Evaluation of the Pigment Dispersion...pg.323

	Color Science/Image Processing
	Sim, Determination of Significant Color Map...pg.327
	Matsushiro, Theoretical Analysis of Metamer...pg.331
	Chen , Study on the Phenomena of Moiré Fringe...pg.334
	Hoarau, A Human Readable Hardcopy Backup System...pg.337
	ElAsaleh, Disassembling of Composite Images...pg.341
	Rawashdeh, Detection of Monochrome Pages...pg.345
	Mestha, Recent Developments Towards...pg.350
	Mu, Image Binarization Based on Patch...pg.354
	Kitakubo, Simple Identification Process...pg.358
	Cousoulis, Quantified Evaluation of Various...pg.362
	Rawashdeh, Enhancement of Monochrome...pg.366
	Mosenson, Quantization Frequencies in AM...pg.371
	Bastani, Spectral Gamut Characteristics based...pg.373
	Kanai, Subjective Evaluation of Required Area...pg.378

	Digital Fabrication Processes
	Kwon, Methods for Detecting Jettting Failures...pg.382
	Kipman, Machine-Vision-Based Analytical Tools...pg.386
	Tada, Drops-on-Drops Micro-Film Formation...pg.390
	Pique, Laser-Based Digital Microfabrication...pg.394
	Kanda, A New Ejector for Highly Viscous Liquid...pg.398
	Hanel, R2R Technology for Organic Electronics...pg.402
	Currle, Special Phenomena in Multilayer...pg.403

	Printing of Biomaterials
	Umezu, Fundamental Characteristics...pg.407
	Pataky, High-Fidelity Printing Strategies...pg.411
	Hayes, Ink-Jet Microdispensing: A Tool...pg.415

	Fundamental Physics and Chemistry for Printing Technologies
	Hoshino, Toner Printing Technology...pg.418
	Chwalek, From Fundamental Physics to Novel...pg.422
	Tuladhar, Understanding Inkjet Inks and Factors...pg.423
	Mills, Piezoelectric and Other Drop Ejection...pg.427
	Law, Nanotechnology and Opportunities...pg.428
	Schein, The Role of Technical Innovation...pg.430

	Printing Technologies from DRUPA 2008
	Hanson, Hewlett Packard's Advances in Digital...pg.435
	Lynn, A Xaar Perspective on 'The Inkjet DRUPA'...pg.437
	Christoph, Kodak Digital Printing Technology...pg.440
	Slot, Océ Printhead and CrystalPoint...pg.443
	Namikawa, RICOH's Business Strategy...pg.445

	Electronic Paper and Paper-like Displays
	Lee, Paper Display Module Having Backside...pg.446
	Lin, Novel Liquid Toner Electrophoretic Display...pg.449
	Yoshimatsu, Color Electrophoretic Image Display...pg.452
	Koch, Roll-to-Roll Manufacturing of Electronic...pg.456
	Sprague, SiPix Microcup Electrophoretic Epaper...pg.460
	Inoue, Analysis of Fatigue Difference...pg.463
	Yanaka, Integral Photography Using Electronic...pg.467
	Wang, Study on Charge Mechanism of EPID...pg.471
	Nobusawa, Movement of Electrophoretic Particles...pg.475

	Print and Image Quality
	Rong, Quality Comparison of HP Indigo to Offset...pg.478
	Suhara, Measurement of Electrostatic...pg.482
	Jo, Image Banding Based on Opto-Mechanics...pg.486
	Sender, A New Approach for Art Reproduction:...pg.491
	Nachlieli, Automatic Mechanical-Band Perceptual...pg.495
	Cheng, Dependence of Edge Enhancement Condition...pg.499
	Booth, Methods to Automate Print Quality...pg.503
	Eid, Modeling of Photoconductor Print...pg.507
	Chen, Research on Quality Evaluation Method...pg.511
	Farnand, Further Investigation into the Image...pg.515
	Gepp, Measuring Cockling On-Line in High Speed...pg.521
	Halonen, The Challenges in Modeling Image...pg.524
	Tse, Towards Instrumental Analysis...pg.528
	Kuo, Printing System Optimization via...pg.532

	Media for Digital Printing
	Kornherr, Nano-Hybrid Technology † A New...pg.536
	BatzSohn, Improving Inkjet Print Performance...pg.539
	Ruffieux, Nanoporous Inkjet Photo Paper...pg.543
	Hornig, High Speed Ink Absorption Using...pg.547
	Gong, Application of Polyolefin Dispersions...pg.551
	Rose, Seeking New Alternatives: The Evaluation...pg.556
	Bhattachar, Investigation of Ink-Substrate...pg.561
	Puukko, UV-Inkjet Ink Penetration...pg.566

	Commercial and Industrial Printing
	Gila, High-Performance Charging Unit for Liquid...pg.570
	Case, Trends of Technology at DRUPA 2008...pg.573
	Ulichney, High Speed Page Matching...pg.577
	Zeng, Numerical Simulation and Analysis...pg.581
	Lin, Proposal for Next-Generation Commercial...pg.585

	Printed Electronics and Devices
	Huttunen, Dynamic Correction...pg.589
	Smith, Inkjet Printed MRI Coils and Increased...pg.593
	Knobloch, Printed Polymer Electronics...pg.594
	Heilmann, Inkjet Printed Quantitative...pg.595
	Daniel, The Prospects of Inkjet Printing...pg.599
	Tseng, Optimization of Inkjet-Based Process...pg.603

	Materials and Substrates
	Fudo, Fine Patterning Technology with Screen...pg.607
	Magdassi, Conductive Ink-Jet Inks for Plastic...pg.611
	Ohlund, Sintering Methods for Metal...pg.614
	Xu, Low Curing Temperature Silver Patterns...pg.618
	Schmidt, Choosing the Optimal Substrate Surface...pg.621
	Lee, Temperature Dependent Resistance...pg.623

	Industrial and Commercial Applications
	Crankshaw, From DMP to 40" TV † The Challenges...pg.627
	Tano, Novel Fine Electrode Patterning Using...pg.631
	Chen, Inert Piezoelectric Inkjet Print Head...pg.635

	Fusing, Curing, and Drying
	Ahuja, Contact and Non-Contact Fusing...pg.639
	Mitsuya, Considerations on Energy Supply...pg.642
	Villeneuve, New Materials for Radiation...pg.646
	Molamphy, Practical Application of UV-LED...pg.651
	Selman, Reactive Inkjet Formulations - Curing...pg.652

	Textile and Fabric Printing
	Fu, Colloidal Properties...pg.656
	Zhang, Preparation of Polymer-Encapsulated...pg.660
	Fang, Pigment Inkjet Printing Performance...pg.664
	Wang, Effect of Pigment Particle Size on Color...pg.667
	Tian, Color Performance of Cotton Fabrics...pg.671
	Zhang, Preparation of Organic Pigment...pg.675

	Printing Systems Engineering/Optimization
	Sim, Direct Color Consistency Control...pg.678
	Sugiyama, New Technologies for Image...pg.682
	Yang, Improving Tone Prediction Accuracy...pg.686
	Lee, Analysis of Idle Time Effect on Color...pg.690
	Chaurasia, Key Polyurethane Attributest...pg.694
	Birecki, Evanescent Wave Based System...pg.699
	Kuo, Modeling of Tone Deviation...pg.703
	Hashimoto, A Study on Mechanism of Local Dot...pg.707
	Mizes, Active Alignment of Print Heads...pg.711
	Duby, Establishing Inkjet Printhead Jetting...pg.715

	Digital Printing/Quality Control Instrumentation
	Jung, A New Method to Assess the Jetting...pg.719
	Rippetoe, Automated Print Quality Assessment...pg.723
	Asman, Scanner Characterization for Color...pg.727
	Huang, The Printing Quality Control of HP...pg.732
	Vadillo, The Effect of Inkjet Ink Composition...pg.736
	Kuo, Improving Tone Prediction Accuracy...pg.740
	Tse, A Second-Generation Portable Instrument...pg.744

	Thermal Printing
	Oi, Segmented Multi-Digit Thermal Printhead...pg.748
	Hirano, On-Demand Transcript Foil...pg.752
	Toyosawa, Study of Nib Formation...pg.755
	Hasan, Alteration of Reflection Spectra...pg.759
	Williams, Thermal Printing for the 21st Century...pg.762
	Sasaki, Development of Power Saving Thermal...pg.766
	Moto, Development of Ultra High Density Thermal...pg.770

	Industrial and Commericial Applications (continued from Wednesday)
	Sakai, Precise Inkjet Fabrication for Large...pg.774

	2D & 3D Digital Fabrication
	Detig, Electrostatic Printing of Nano Particles...pg.777
	Hammerschm, Digital Fabrication of Support...pg.780
	Fathi, Jetting of Reactive Materials...pg.784
	Sowade, Inkjet Printing of Polymer Microspheres...pg.788
	Perelaer, Fabrication of Two and Three-...pg.791
	Walters, 3D Printing and Fabrication of "Smart"...pg.795
	Huson, Further Developments in the Digital...pg.799

	Digital Fabrication Interactive Papers
	Kim, Direct Fabrication of Polymer Microlens...pg.803
	Moiseeva, Shear-Based Droplet Production...pg.806
	Li, Preparation and Characterization...pg.810
	Stanic, Image Analysis of Surface Elements...pg.813
	Li, A Study on the Effect of a Surfactanct...pg.817

	Novel Digital Fabrication Applications
	Jalbert, Using Conductive Thermal Transfer...pg.820
	Boley, Inkjet Printing Involving Palladium...pg.824



	_AUTHOR_INDEX
	_BACK_COVER

