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Abstract 

Digital printing processes enable the economical production 
of photo books at a quantity of one. Unfortunately, digital printing 
does nothing to improve the creation process. The typical photo 
book project requires customers to complete their photo book 
prior to ordering. The customer cannot easily add pages, photos, 
or new information without reordering the entire book. To address 
these difficulties and to allow customers to complete their photo 
book as life happens, Creative Memories has adapted traditional 
strap-hinge binding technology for digital production. With the 
Custom Album Page, customers receive all the advantages of a 
high-quality photo books, including a personalized cover and lay-
flat pages, in a form that allows individual pages to be added or 
updated at a later time. In addition, the Custom Album Page meets 
all customer requirements for photo book durability and longevity.  

Introduction  
Photo books are typically 20-100 pages, with an average 

length of 30 pages. The typical photo book contains 100 or more 
photos along with associated journaling, and for the creatively 
inclined, will require many hours to complete. In some cases, 
customers may begin but never complete their photo book. The 
Custom Album Page is an easily managed project leading to a 
photo book. It ensures that customers see the results of their 
project throughout the creation process. 

In a survey of 71 customers who create photo books, the 
average customer had 3-5 uncompleted books, with 80% having at 
least one uncompleted book.    

 
The top reason photo books are not completed is “Other 

priorities,” but responses included many other reasons as well. 
Other reasons included “forgot about it,” “waiting on photos from 
others,” and “need more time.” In this survey,“Too difficult” and 
“Too expensive” had the lowest number of responses, with 4% 
each. 

 
In addition, some activities or events take place annually or at 

other infrequent intervals and are consequently not well suited for 
typical photo books. Imagine trying to create a photo book with a 
child’s school photos, holiday gatherings, or annual vacations. A 
customer would need a new book each year, or in the case of 
school photos, they could wait until the child graduates.  

For these reasons, the stitched or otherwise permanently 
bound photo book does not adequately address many customer 
needs. A photo book that allows pages to be easily added or 
removed is a much better solution.  

The Custom Album Page is available with white or black 
reinforcement tape to meet a variety of aesthetic requirements. 

This paper discusses the applicability of the strap-hinge 
binding system, as well as the manufacturing of custom covers, to 
photo books.  

 

.  
Figure 1. Strap-hinge binding system illustrating lay-flat page construction.     

Experimental 
Custom Album Pages were produced with the Kodak 

Nexpress with a textured clear coat designed to simulate a 
traditional matte silver halide photographic print.  

Image analysis was conducted with the PIAS-II from QEA 
following the procedures given in ISO 13660. Gloss measurements 
were carried out with BYK Gardner Micro TRI Gloss 4520 
following the procedures given in ISO 19799. Light stability was 
measured with an Atlas Ci3000 Weather-Ometer with an L37 filter 
using initial densities of 0.5, 1.0, and 1.5 with failure criteria of 
40% dye loss, 20% change in color balance or ΔE of 10 for dmin. 
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Lifetimes were determined assuming 250 lux illumination for 12 h 
days.  

Results and Discussion 

Durability 
Abrasion resistance is critical to photo book longevity, since 

nothing can be done to prevent pages from coming into contact 
with each other as the album is handled and used. For traditional 
albums, Page Protectors protect pages from adjacent pages. Page 
Protectors, which are manufactured from polypropylene, slide over 
the completed pages. The improved abrasion resistance of digital 
prints reduces the need for Page Protectors with digital prints. 

The Nexpress clear coat improves abrasion resistance and is 
used with a matte texture for Custom Album Pages. Without the 
clear coat, significant abrasion is apparent in the Sutherland rub 
test, Figure 2, and in usage tests designed to simulate a heavily 
used photo book, Figure 3. 

 

 
Figure 2. Sutherland rub results for unprotected (left) and protected (right) 
Custom Album Pages.   

 
Figure 3. Actual image transfer after the photo book is opened and closed 
10,000 times.   

Photo Safety 
Photo-safety is a concern when traditional photographic prints 

are combined with digital prints in an album. After all, we do not 
want digital prints to adversely affect the longevity of other 
material that may be stored with them. Fortunately, ISO 18902 
provides specific guidelines for photo safety and through proper 
materials selection. Consequently, we can assure customers that 
Custom Album Pages are photo safe. 

Specifically, we need to ensure that the paper passes the 
Photographic Activity Test and pH, buffering, and lignin 
requirements.  In addition, all colored materials must resist bleed 
so as to not damage prints if accidentally exposed to moisture or 
high humidity conditions. For the Custom Album Page, the black 

reinforcement tape must meet bleed requirements to ensure that it 
will not adversely affect the printed page. 

 

Property  Value 

pH 9.24 

Buffering (CaCO3) 9.60 %  

Lignin <1 % 

Photographic Activity Test Pass 

Bleed – Reinforcement Tape No Color Transfer 

Longevity 
Light, dark, humidity, and ozone resistance ensure that photo 

books will be long-lasting and will withstand environmental 
factors. Like many digital prints, longevity for the Custom Album 
Page is superior to traditional silver halide. 

 

Sample 
Description Hours 

Display 
Lifetime 
(Years) 

Failure 

Custom Album 
Page 

618 50 Cyan-yellow 
color balance 

Kodak Royal 194 16 0.5 yellow 

Fuji Crystal 
Archive 

208 17 0.5 red color 
balance 

 

Image Quality 
Image Quality – Gloss differential and image quality are 

comparable to or better that traditional photographic paper. The 
matte texture serves to minimize gloss differential that is typically 
apparent in electrophotographic prints. In addition, image 
sharpness is better for electrophotographic prints, resulting in 
improved quality for text and graphics. 

Custom Album Cover 

 
Customer demand for photo books with custom covers is 

increasing each year with the market growing each year at the 
expense of non-customized covers. Fortunately, Creative 
Memories manufacturing processes, which emphasize demand 
flow technology, allow customization of the album cover, giving 
customers total control of over their project.  
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Conclusion 
The Creative Memories strap-hinge binding system is ideal 

for photo book construction, providing the advantages of a lay-flat 
binding system, along with the ability to add and remove pages. 
This binding system shifts the photo book paradigm from the 
completed book to the completed page.   

With the Custom Album Page and Custom Album, customers 
no longer need to wait for the completion of their photo book to 
see and share the results of their photo book project. Instead, they 
are able to print pages as they are completed. Unfortunately, 
creating pages, instead of books, does not eliminate competing 
priorities and does not address all reasons that books are not 
completed. It is, however, a step in the right direction. 

Author Biography 
Dr. Mark Mizen is currently Director of Digital Research and New 

Business Development for Creative Memories. His responsibilities include 
technical issues related to current digital products, as well as long-term 
product development. He previously established and was Director of the in-
house Technology Center, which rigorously tests and evaluates Creative 
Memories products. Mark Mizen is the Chair of ISO WG-5 TG-2 Imaging 
Materials - Storage and Mechanical Properties, which is responsible for 
standards for digitally produced photo books, as well as the photo safety of 
traditional products. He is also a member of IS&T, ASQ, and ACS. Mark 
Mizen has a Ph.D. in Organic Chemistry from M.I.T. and a B.S. in 
Chemistry from the University of Illinois. 
 

 

NIP 28 and Digital Fabrication 2012 115


	Introductory Materials
	TECHNICAL PROGRAM AND PROCEEDINGS
	Copyright 2012
	ISBN: 978-0-89208-302-2
	Welcome to NIP28 and Digital Fabrication 2012
	Conference Committees
	IS&T Board of Directors
	Table of Contents
	2012Week At-a-Glance
	Quebec City Convention Center
	Conference Exhibitors
	Conference Sponsors
	Corporate Member Conference Sponsors
	IS&T Corporate Members

	Technical Papers Program: Schedule and Contents
	Keynote Talks
	Frey, 21st Century Libraries -- from Print to Bits
	Rolland, Paper Microfluidics as an Enabling…pg.1
	Shinada, Single-pass Inkjet Digital Printing…pg.2
	Tzori, The Nanographic Printing™ Process…pg.6
	Stasiak, Digital Fabrication: Enabling Ambient…pg.7

	NIP 28
	Actionable, Security & Forensic Printing
	Ulichney, Combined Covert Data Embedding…pg.364
	Vans, Progressive Barcodes…pg.368
	Gaubatz, Mobile Capture of High-resolution…pg.371
	Simske, Incremental Information Objects…pg.375

	Advanced & Novel Printing and Applications
	Chatow, Custom Cloud Printing Solutions…pg.266
	Ilmonen, Biofabrication of Cancer Microenvironment…pg.269
	Yanaka, Integral Photography Using 2D Printer…pg.273
	Henry, A Multi-pixel LED Print-head for Novel…pg.277
	Sekizawa, New High-resolution Technique of Image…pg.280
	Pu, An In-situ Formed Cross-linked Coating…pg.284

	Color Science/Image Processing
	Recker, Challenges for 3D High-Fidelity Soft…pg.124
	Zhao, A Printer Point Set Gamut Model based…pg.128
	Koh, Custom Fan Deck for Multi-primary Visual…pg.132
	Kitakubo, Experimental Results on Brain…pg.137
	Liu, Color Difference Evaluation…pg.140
	Yamanouchi, Automatic Color Reproduction Using…pg.144

	Commericial & Industrial Printing
	Ujiie, State of Art of Inkjet Textile Printing:…pg.17
	Ishikura, Design Studies on Ink Jet Printhead…pg.20
	Matsumae, Development of Digital Quasi-embossing…pg.24
	Xu, Preparation of a Novel Dispersant…pg.28

	Digital Print Fulfillment and Finishing
	Moore, Cloud Computing for Graphic Arts…pg.106
	Karni, Seamless Publication Using 3D Proofing…pg.109
	Mizen, Revolutionizing Photo Books through…pg.113
	Hoarau, Intuitive and Scalable Operational…pg.116
	Song, Understanding Post Finishing Performance…pg.120

	Electronic Paper and Paper-Like Displays
	Zhou, Development of Bistable Electronic Inks …pg.32
	Hsieh, Advertising Efficacy Research…pg.36
	Kobayashi, Organic Electrochromic Materials…pg.39
	Shibata, Comparing Paper Books and Electronic…pg.43
	Zhang, Study on the Photo-alignment Performance…pg.47
	Inada, Analysis of General Rashness of Reading …pg.51

	Environmental Sustainability
	Voss, Deinking of Recovered Paper Mixtures…pg.522
	Bhattacharyya, Effects of Paper on LEP Digital…pg.526
	Mittelstadt, Deinking of Thermal Inkjet Newsprint…pg.530
	Simske, Sustainability through Variable Data…pg.533
	Black, Imaging Devices, Sustainable Design…pg.537
	Fischer, New Deinkable Water based Inkjet Inks…pg.541
	Gong, Application of Wet Image Analysis…pg.543
	Sobotka, Explaining the Present Parameters…pg.547

	Fusing, Curing, and Drying
	Maza, HP Designjet L65500 Drying and Curing…pg.463
	Bae, A Numerical Study for Fusing Process…pg.467
	Eguchi, Analysis of Electrostatic Offset…pg.471
	Onishi, Toner Fix Analysis Using Numerical…pg.475

	Image Permanence
	Salesin, The Light Induced Deterioration…pg.378
	Bugner, Factors to Consider in the Design…pg.381
	Gordeladze, Colorant Fade and Page Yellowing…pg.387
	Hodgson, Test Methods for the Water Sensitivity…pg.392

	Ink Jet Printing: Materials
	Wakabayashi, The Study of the Relation Image…pg.54
	Yu, Synthesis of Aqueous Blocked Polyurethan…pg.61
	Zhang, Study on Droplets Formation Process…pg.65
	Bai, Modification of SMA Using Epoxypropyl…pg.66
	Suzuki, Application of Color-changeable Ag Films…pg.70
	Hall, UV Inkjet Inks with Improved Stray Light…pg.74
	Li, Preparation of a Cross-linkable Emulsion…pg.78

	Ink Jet Printing: Processes
	McConville, Waterless Inkjet Process for High…pg.95
	Nishi, Development of Novel Bend-mode Piezo Ink…pg.99
	Jia, Research on Droplet Spreading…pg.103

	Ink Jet Printing: Processes continues
	Tada, Stability Analysis of a Drop Generation…pg.396
	Grace, Jet Fluctuations and Drop Velocity…pg.400
	Mace, Digital Printing of Packaging…pg.404
	Hoath, Regimes of Polymer Behaviour…pg.408
	Hsiao, Aerodynamic Effects in Ink-jet Printing …pg.412
	Snyder, Dot and Line Formation Analysis…pg.416
	Talbot, Drying and Deposition of Picolitre…pg.420

	Mathematical Modeling
	Wang, Plasma Dynamics and Charging…pg.479
	Kitazawa, Heat Transfer Simulation for Thermal…pg.483
	Kemp, Semi-analytical Model of Charge Image…pg.487
	Wang, Charging of Surfaces with a Wire Corona …pg.490
	Takahashi, Simulation Technology to Predict Paper…pg.494

	Media for Digital Printing
	Wu, Color Reproduction Consistency…pg.8
	Le Galudec, Inkjet Wallpaper and Decor on Demand…pg.12
	Chen, Research on the Printability of Coated…pg.14

	Print & Image Quality
	Zhao, Analyzing Print Quality of Large Printed…pg.230
	Simske, Use of Face Detection to Qualify Image…pg.234
	Whitney, Laser Spot Size Measurements…pg.236
	Pykönen, Experimental Comparison of Wettability…pg.239
	Shi, Tone Reproduction Characteristic…pg.242
	Lei, Hybrid Target for Camera-based Document…pg.245
	Kumagai, Observation of Electrostatic Latent…pg.250
	Kasuga, Relationship Between the Readability…pg.253
	Boley, Performace of Print Masks Using Image…pg.256
	Park, Implementation of Halftone Blending…pg.262

	Printing Systems Engineering/Optimization
	Ecer, Simulation of Toner Mixing and Delivery …pg.219
	Beltman, Improved Ink Registration through…pg.222
	Kuo, An Adaptive Model-based Approach…pg.226

	Printing Systems Engineering/Optimization Applications
	Kahatabi, Dielectric Properties Study of Thin…pg.287
	Oohara, Analysis of the Paper Curl Amount…pg.289
	Suhara, Potential Profile Measurement…pg.294
	Nauka, Sensing Volatile Hydrocarbons…pg.298
	Inenaga, Technology of Media Capability for Color…pg.301

	Thermal Printing
	Yasuo, A New UV Curable Inkjet Ink…pg.58
	Fujiwara, Development of the High Durability…pg.81
	Taniguchi, Novel Approach to Plastic Card…pg.84
	Toyosawa, Study of Thick Film Thermal Head…pg.88
	Terao, On-demand Transcript Foil Print…pg.92

	Toner-Based Printing: Materials
	Kakiuchi, Crystalline Polyester for Chemically…pg.171
	Hoshino, Powder and Film Charging Characteristic …pg.175
	Naito, New Submicron Silica Produced…pg.179
	Nelli, The Effects of Fumed Silica Structure…pg.183
	Lai, Latex Optimization for Emulsion…pg.187
	Chun, Materials Compatibility Assessment…pg.190
	Tan, Palm Oil-based Bio-Resin for Toner…pg.194
	Mizuhata, Advanced Process for Polyester…pg.198
	Zhang, The Research on  Recovery…pg.202
	Shi, Effects of Toners on Photothermographic …pg.206
	Kambara, External Additives for Toners: Character…pg.209
	Birecki, Temperature Effects on Liquid…pg.213
	Nozaki, A Method for Measuring Electrical Proper…pg.215

	Toner-Based Printing: Materials continues
	Zhou, Semiconducting Polymer Matrix as Charge …pg.344
	Forgacs, Electro-Rheological Model of HP-Indigo…pg.348
	Kim, Aggregation Behaviors of Colloidal…pg.352
	Nash, The Effect of Carrier Surface Morphology…pg.356
	Veregin, Linking the Chemistry and Physics…pg.360

	Toner-Based Printing: Processes
	Kawamoto, Parametric Investigation on Dynamics…pg.498
	Anthony, ElectroInk Charge Retention in the HP…pg.502
	Leoni, Small Dot Printing with Ion Head…pg.503
	Whitney, Toner/Transfer Member Adhesion Response …pg.507

	Toner-Based Printing: Processes con’t.
	Kadonaga, Three Dimensional Simulation of…pg.510
	Yang, Cartridge Clustering for Improving Tone …pg.514
	Kobayashi, A Model for the Dynamics of Charging…pg.518


	Digital Fabrication 2012
	3D Printing
	Jones, The Influence of Residual Toner Charge…pg.327
	Huson, Solid Free-form Fabrication of Ceramics …pg.332
	Klein, 3D Printing of Transparent Glass…pg.336
	Umezu, Digital Fabrication of 3D Bio Devices…pg.338
	Hoskins, 3D Printing of Self-glazing Ceramics…pg.341

	Devices
	Chen, Direct Etch through SiNx, Selective Dope…pg.148
	Hermans, Inkjet Masking for Industrial Solar Cell…pg.151
	Hakola, Optimizing the Performance of Metal Grid…pg.155
	Shin, Front Side Metallization Issues of a Sol…pg.159
	Platt, Low Cost Metallization Inks…pg.162
	Shen, Intelligent Packaging with Inkjet-Printed…pg.164
	Espig, Central Challenges When Up Scaling…pg.168

	Devices continues
	Zipperer, Touch Sensors based on PolyTC…pg.549
	Ueberfuhr, Inkjet System for Printing Mechanical…pg.550
	Maejima, All-inkjet-printed “lab-on-paper”…pg.554
	Beckert, Inkjet Printing for Applications…pg.557
	Magdassi, Nanomaterials for Printed Electronics…pg.561
	Lorwongtragool, Inkjet Printing of Chemiresistive…pg.564
	Sanchez-Romaguera, Enabling Low Cost UHF RFID…pg.568

	Formulation of Functional Inks
	Deiner, Mechanochemical Approaches to Ceramic…pg.318
	Kanzaki, Method to Synthesize Silver Nano-particles…pg.323

	Metrology, Instrumentation, Design of Print Pattern
	Ellinger, Patterned by Printing—A New Approach…pg.304
	Ramon, Inkjet Geometric Design & Compensation…pg.308
	Reinhold, Measurement of Mass of Single Inkjet…pg.312
	Cahill, Evaluation of Inkjet Technologies…pg.315

	Pre & Post Processing
	Reinhold, Spectrally Enhanced Photonic Sintering…pg.424
	Lim, Inkjet Printing and Sintering of Nano…pg.431
	van Dongen, Digital Printing of µPlasmas…pg.436
	Farnsworth, The Photonic Curing Process…pg.440
	Hammerschmidt, The Influence of Post-Treatment…pg.444
	Wunscher, Inkjet Printing and Low Temperature…pg.448

	Printing of Electrical Connections
	Reichenberger, Low-cost Ink-jet Printing…pg.452
	Rathjen, Feasibility Study: Inkjet Filling…pg.456
	Grouchko, Copper Ink-Jet Inks for Flexible…pg.461


	Author Index



