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Six years have passed since we began publishing 
Convertech & e-Print, now titled Convertech In-
ternational, for the converting industry, during 
which time the global converting industry—Ja-
pan being no exception—has undergone several 
major transitions. Specifically, “monozukuri”, 
the term used in Japan to refer to the application 
of craftsmanship to manufacturing, has been 
a major impetus for many of these transitions. 
For example, monozukuri has since allowed the 
industry to expand its range from the more traditional converting field of 
packaging material production to the production of functional films, namely 
optical films, for the electronics industry and beyond. Likewise, this concept 
has spread from Japan throughout Asia to Korea, Taiwan, and China, among 
others, which has led to both technological and price competition as Japa-
nese monozukuri  is being outpaced by that of other countries. The electron-
ics industry, which was a major foundation of Japan’s industrial framework, 
is a good example of this—no longer is Japan’s dominance in semiconduc-
tors a given in the electronics industry.

Another factor in these transitions is the maturing of different fields, 
which has led to a shift in values among consumers. In short, this shift in 
values means that product development must reflect changes in the market 
more closely than in the past. Like the Sony Walkman, it will be innova-
tive products that take the world by storm and excel on the global market. 
Innovation, however, must recognize how different the world is today than 
it was in the past. For example, smartphones, which integrate functions 
once spread among multiple devices, have dominated the electronics market 
because of their convenience, but at the same time they may have decreased 
the consumer’s interest in “things” simply because they do not need so many 
anymore. In this light, businesses that continue to focus on improving tech-
nology to expand their share of the market and place marketing second will 
find greater challenges to growth. 

Convertech International continues to take the stance of providing news 
on a wide variety of industries supported by converting technology, from 
packaging to automobiles and medicine, in the context of globally universal 
markets (food, clothing, shelter) and the transition from mature industries to 
next-generation businesses. Please feel free to contact the editorial staff (e_
editor@ctiweb.co.jp) with any new technologies and news you would like us 
to consider for publication.
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www.think-lab.com
THINK LABORATORY CO., LTD.

World’s First Demonstration of 
the FXIJ Water-based Inkjet Printer 
at TOKYO PACK

From the first day of TOKYO PACK (Tokyo Big 
Sight, Oct. 4–7, 2016), THINK LABORATORY CO., 

LTD. captured the attention of visitors with a demon-
stration of its new FXIJ Water-based Inkjet Printer. 
This was the first time the manufacturer of fully au-
tomated laser gravure cylinder making systems pub-
licly demonstrated the roll-to-roll film inkjet printer 
and the Kao Corporation water-based inkjet pigment 
inks the two companies unveiled during drupa 2016 
in Germany. THINK LABORATORY’s exhibition of 
a wide range of test samples printed with gravure 
printing cylinders made on the company’s New FX3 
cylinder making system also grabbed the attention 

of attendees, stunning visitors with just how far the 
quality of gravure printing technology had evolved.

Official Sales to Start in April 2017
THINK LABORATORY’s demonstrations of their new FXIJ wa-

ter-based flexible packaging inkjet printer used transparent 

PET film fed from a cantilever supported unwinding roll. The 

25 μm thick, 540 mm wide demonstration film was a Futamura 

Chemical Co., Ltd. water-based gravure printing PET film. Held 

for five to ten minutes every hour throughout the show, the 

silence with which the demonstrations began caught visitors 

off guard, often surprising those nearby.

The representative comments, “We checked the machine 

FXIJ on Demonstration for the First Time at TOKYO PACK
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thoroughly at the plant before the show, so we were able to 

have it up and running smoothy in only a half day. Many peo-

ple attended the demonstrations, including rival ink and digital 

printer manufacturers. Some even tried to take pictures of the 

inside with their smartphones, and blocking them was a lot of 

work.” Questions from visitors ranged from asking if the printer 

used UV curing, to asking about surface printing, the skew 

angle, the drying method, and the top printing speed.

Since it was first announced by Kao and THINK LABO-

RATORY this past spring, the demonstration printer has been 

improved and looked completely different. The machine has 

also been modified to fit inside a shipping container given the 

outlook for exports. Other improvements have been made to 

the inks, such as significantly improving the coverage of the 

white ink. One converter even commented that the white ink is 

perfect for flexible packaging.

The printer is operated using a 23 inch touch panel, and is 

installed with PACKZ image processing software, allowing for 

PDF data to be converted on site. The printer is designed spe-

cifically for reverse printing, and offers five water-based col-

ors (KCMYW) and a printing width of 540 mm. At present, the 

printing speed is 20 mpm, which can be increased to 40–50 

mpm when not using white ink. Increasing the drying speed 

Samples Printed Using Cylinders Made on a New FX3

Printed Film Being Rewound

Large Crowds Gathered to Watch the 
Demonstrations
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of white ink is still an issue, but they are aiming for a printing 

speed of 30 mpm at the official release.

Tatsuo Shigeta, president of THINK LABORATORY, com-

ments that “Some of our customers were already willing to 

purchase the printer when we started development, but official 

sales are still a few months out. Right now the first machine 

is being fully tested at Shinwasangyo Corp., who cooperated 

with us on producing packaging samples using solvent-free 

lamination. After making some more minor improvements, we 

plan to begin official sales in April 2017.”

Greatly Improved Ink Leveling
Many of the converters who visited the booth were more in-

terested in the New FX3 fully automated laser gravure cylinder 

making system introduced by the company this past spring.  

The New FX3 offers cell geometries that allow for a higher res-

olution of 3,200 × 12,800 dpi, improved highlight printing ca-

pability, and a greater selection of cell formats (square, honey-

comb, FM screen, etc.). In fact, one converter who conducted 

printing tests with cylinders made on the New FX3 states that 

the cylinders not only reduced the ink usage volume, but also 

greatly improved the printing quality.

The secret to the higher quality in this case was the signifi-

cantly improved ink leveling property, which was realized by 

switching to honeycomb geometry cells. In short, the improved 

leveling decreases the unevenness of the ink surface after 

deposition. Although not as noticeable as with engraved cyl-

inders, the shallow cells on cylinders made with the older ver-

sions of the machine resulted in poor leveling, which caused 

unevenness in the white ink layer. This unevenness had a slight 

influence that dulled the other colors. In contrast, the New FX3 

cylinders deposit a smoother ink layer—with both solvent- and 

water-based inks—so that the white layer looks more attractive 

and improves the attractiveness of the other colors as well. 

Likewise, even shallower honeycomb cells will still achieve 

the same color density as square cells. The aforementioned 

converter goes on to say that although technological progress 

in the flexo and digital printing fields is outstanding, those in-

volved in gravure are working hard to keep these other tech-

nologies from easily catching up.

Mr. Shigeta comments, “Many tests using the actual ma-

chine both internally and externally have provided results that 

exceed those of engraved cylinders for all density ranges and 

highlight applicability.”

The following is a list of the printing samples on display at 

THINK LABORATORY’s booth. 

(1) High-concentration Solvent-based Gravure Ink

Cylinder: C GravureDOT 250 lpi/10 μm cell depth, MY Gra-

vureDOT 250 lpi/11 μm cell depth, K GravureDOT 250 lpi/13 

μm cell depth/W honeycombDOT 250 lpi/13 μm cell depth

Ink: SAKATA INX CORPORATION “Belle Color HS”, medium 

cut MY only

Substrate: OPP film

Printing Speed: 220 mpm

Printer: HOSEI GRAVURE PRINTING., LTD

Comment: Good printing reproducibility with the shallowest 

cells currently available.

(2) High-concentration Solvent-based Gravure Ink

Cylinder: CMY GravureDOT 250 lpi/11 μm cell depth, K Gra-

vureDOT 250 lpi/13 μm cell depth, W honeycombDOT 250 

lpi/13 μm cell depth

Ink: TOYO INK CO., LTD. “LIOALPHA HS”

Substrate: Futamura Chemical Co., Ltd. “FOR” OPP Film

Printing Speed: 200 mpm

Printer: FUJI TOKUSHU SHIGYO co., ltd.

(3) Water-based Gravure Ink

Cylinder: CMY GravureDOT 250 lpi/11 μm cell depth, K Gra-

vureDOT 250 lpi/13 μm cell depth, W honeycombDOT 250 

lpi/13 μm cell depth

Ink: TOYO INK CO., LTD “AQUAECOL” no medium cut

Substrate: Futamura Chemical Co., Ltd. “FOR-AQ” OPP Film

Printing Speed: 150 mpm

Printer: FUJI TOKUSHU SHIGYO co., ltd.

Comment: (2) and (3) used the same cylinder, which can print 

both water-based and solvent-based inks

(4) Solvent-based Gravure Ink

Cylinder: C GravureDOT 175 lpi/12 μm cell depth, MY Gra-
New FX3 Can Also Form Honeycomb Geometry Cells
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vureDOT 175 lpi/14 μm cell depth, K GravureDOT 175 lpi/16 

μm cell depth, W honeycombDOT 175 lpi/18 μm cell depth

Ink: SAKATA INX CORPORATION “Belle Color”

Substrate: OPP film

Printing Speed: 220 mpm

Printer: HOSEI GRAVURE PRINTING., LTD

(5) Solvent-based Gravure Ink

Cylinder: CMY GravureDOT 175 lpi/14 μm cell depth, K Gra-

vureDOT 175 lpi/15 μm cell depth, W honeycombDOT 175 

lpi/16 μm cell depth

INK: TOYO INK CO., LTD. “LIOALPHA”

Substrate: Futamura Chemical Co., Ltd. “FOR” OPP Film

Printing Speed: 200 mpm

Printer: FUJI TOKUSHU SHIGYO co., ltd.

(6) Solvent-based Gravure Ink

Cylinder: C GravureDOT 175 lpi/13 μm cell depth, M Gravure-

DOT 175 lpi/15 μm cell depth, Y GravureDOT 175 lpi/14 μm 

cell depth, K GravureDOT 175 lpi/15 μm cell depth, W honey-

combDOT 175 lpi/16 μm cell depth

Substrate: Futamura Chemical Co., Ltd. “FOR” OPP Film

Printing Speed: 200 mpm

Printer: Shinwasangyo Corp.

(7) Solvent-based Gravure

Cylinder: CMY GravureDOT 175 lpi/14 μm cell depth, K Gra-

vureDOT 175 lpi/15 μm cell depth, W honeycombDOT 175 

lpi/16 μm cell depth

INK: TOYO INK CO., LTD. “LIOALPHA”

Substrate: PET Film

Printing Speed: 400 mpm

Printer: Cofta (Philippines)

Comment: Produced positive test results on a W&H (Germany) 

high-speed gravure printing machine. A Japanese converter 

also achieved stable printing at 400 mpm using a FUJI KIKAI 

KOGYO CO., LTD. gravure printing machine

(8) Surface Printing Gravure Ink

Cylinder: CMYK GravureDOT 175 lpi/16 μm cell depth, W 

honeycombDOT 175 lpi/16 μm cell depth

Ink: SAKATA INX CORPORATION “ROTOBIO”

Substrate: OPP film

Printing Speed: 220 mpm

Printer: HOSEI GRAVURE PRINTING., LTD
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The spread of digital printing in the flexible pack-
aging field is faced with several problems, 

including reducing the cost of consumables, ex-
panding the range of printable substrates, and de-
veloping simpler laminated structures. Expanding 
the types of finishing processes is perhaps one of 
the most pressing issue, however. In this light, in the 
summer of 2016 Azuma Seal began to offer cold foil 
stamping of digitally printed films. Azuma Seal has 
handled non-solvent lamination, embossing, and bag 
making for the packaging films Towa Process Co., 
Ltd., a gravure printing company, produces on the 
HP Indigo WS6600 liquid toner digital printing press 
they installed in February 2012. In this way, the new 
addition is allowing Azuma Seal to further draw out 
the attractiveness of digital printing.

Neither Digital Nor Flexo Printing Makes the 
Grade

Along with Towa Process, Azu-

ma Seal released their first digital-

ly printed sample package (PET/

LLDPE structure) three and a half 

years ago. In this case, Towa Pro-

cess reverse printed the PET film 

with the digital press, after which 

Azuma Seal laminated (non-sol-

vent) the LLDPE to the PET, em-

bossed the film, and made the film 

into a bag. When they displayed 

the sample on their website, they 

received inquiries that led to actual orders, although for a dif-

ferent film structure. One of these potential customers wanted 

them to add a metallic accent, which Azuma Seal was unsuc-

cessful in providing. Hisao Azuma, president of Azuma Seal, 

explains that digital printing is not able to reproduce metal-

lic gold and silver tones. At first, they considered using their 

two-color over-print flexo printing press, which they had pur-

chased after selling their obsolete gravure machine, to print the 

gold and silver colors. Unlike gravure printing which can print 

bright gold and silver inks, however, flexo gold and silver inks 

are unsatisfactory. Eventually, they concluded that they could 

not realize the desired product value with their existing tech-

nology. They even asked an ink producer to specially make 

gold and silver flexo inks, but these did not produce the de-

sired results either.

The turning point came during TOKYO PACK 2014. When 

they came across a sample of an inline cold foil stamping* 

sample produced on a Nilpeter (Denmark) narrow-width com-

bination printing press, they knew they had found their answer. 

This led them to consider whether they could cold foil stamp 

the films off-line by over-printing the adhesive with their flexo 

machine. Azuma Seal began working on the concept at the 

very beginning of 2015 and completed the project a year and 

a half later.

Cold Foil Stamping Expands the 
Potential of Digital Printing

Azuma Seal Co., Ltd.
www.azuma-seal.co.jp

Towa Process Co., Ltd.
www.ect.co.jp

* Foil stamping includes hot foil stamping, which stamps the foil 

to paperboard and plastic using a heated plate, and cold foil 

stamping, which stamps the foil against a substrate that has 

been first coated in a patterned adhesive that matches the de-

sign of the resulting foil without using heat. Film is susceptible 

to heat, so films are more suited to use with cold foil stamping.

Hisao Azuma, 
President of Azuma 

Seal

Samples Produced Together With Towa Process 
(the first sample produced by the companies 

is on the far left)
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This summer, MIMAKI ENGINEERING CO., LTD., a 
leader in industrial printers for the sign/graphics, 

industrial products, and textile/apparel fields, estab-
lished new development centers for the latter two 
fields at its head offices. The Industrial Products De-
velopment Center (IP Center) provides technological 
support for producing UV inkjet printed products and 
the Textile/Apparel Development Center (TA Center) 
provides technical support with a focus on opti-
mizing pre- and post-treatment processes for direct 
inkjet textile printing. Given that the two Centers 
were established to prioritize the growth of their cus-
tomer’s businesses instead of producing immediate 
profits, the different verification and evaluation tests 
are generally provided at no charge. Following the 
establishment of the two Centers in Japan, MIMAKI 
ENGINEERING has already begun to open similar fa-
cilities at their international sites around the world.

Providing Standardized Support
Because UV inkjet printing cures the ink immediately after 

printing and does not use a plate, it offers the potential to real-

ize types of expression that are difficult to achieve with conven-

tional printing methods. As such, the company expects to see 

increasing demand from short-runs of many different products 

for decorative applications. In this light, this past August MI-

MAKI ENGINEERING, one of the first companies to release a 

sheet-fed UV inkjet printer to the market, opened its IP Center 

as a base of operations from which to drive the expansion of 

the UV inkjet printing market. With two full-time staff, the Cen-

ter offers technological support of all kinds to customers.

Yasutake Tokoro, leader of the Sales Headquarters Promo-

tion Group, explains the lead up to establishing the IP Center 

by saying that UV inkjet printing is a relatively new technolo-

gy. In many cases, the ink still does not adhere well to certain 

substrates, so the company’s UV inkjet printer customers have 

had to take a trial and error approach to product development. 

Until now, the company’s sales staff, located at 14 sales of-

fices around Japan, conducted printing tests and responded 

individually to questions from their customers. This approach, 

however, was problematic because it required installing print-

ers equipped with all seven types of UV ink offered by the 

company at each location. Therefore, although the company 

intends to continue responding to questions directly at each 

MIMAKI ENGINEERING CO., LTD.

mimaki.com

Multifaceted Support for the Development of 
UV Inkjet Printed Products and Direct Textile 
Printing

Yasutake Tokoro of MIMAKI ENGINEERING Stands in 
Front of a UJF-7151plus Installed at the IP Center
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When explanatory documents for drug effects, 
side effects, and dosage are missing from the 

package, consumers might hesitate to trust and use 
the medication. Although pharmaceutical production 
lines are equipped with layers of systems to ensure 
these documents are included in every unit, packages 
lacking these documents do make it to shelf in 
some very rare cases. In this light, NIRECO CORPO-
RATION, a manufacturer of inspection systems for 
the converting industry, is currently developing a new 
inspection system that can detect the presence of 
these documents inside sealed drug packages. They 
are also developing an inspection system to detect 
the number of blister sheets inside a sealed package. 
NIRECO’s unique approach using alternating field 
sensing technology instead of weighing technologies 
is aimed at creating a new market.

Applying a New Alternating Field Sensing 
Technology
Many NIRECO inspection system customers are involved in 

printing the explanatory doc-

uments inserted into drug 

packages and producing the 

various equipment used on 

pharmaceutical production 

lines. Through these cus-

tomers, NIRECO learned that 

pharmaceutical producers 

still require a method for con-

firming the presence of such 

documentation inside sealed 

packages, which encouraged the company to develop a new 

inspection system for this purpose. According to Ken Nakan-

ishi, director of the Management Division Corporate Planning 

Department, NIRECO was already looking for ways to contrib-

ute to food and drug safety and security at the time, so saw 

this as an excellent opportunity. In February 2016, NIRECO 

gathered personnel from divisions across the company and 

organized a project team to begin development. 

The approach they chose to take uses a new alternating 

field sensing technology, something that had not previously 

been seen in this field. In short, when an alternating current 

power source is connected to a coil, the coil will generate an 

alternating field with a direction and strength that change at a 

regular cycle. This coil is called an excitation coil. When a con-

ductor (metal plate/sheet, etc.) is placed inside this alternating 

field, the alternating field will generate a spiral current, called 

an eddy current, in the conductor, which in turn generates its 

own magnetic field. This magnetic field then generates a cur-

rent in a second coil (receiver coil). Knowing the relationship 

between current strength and distance in advance allows the 

system to calculate the distance between the conductor and 

the receiver coil from the behavior of the current. One existing 

NIRECO product that uses this technology is the company’s 

Eddy Current Molten-steel Level Meter, which controls the sur-

face of molten iron inside a blast furnace at a constant height.

Weight Sensors Dominate Inspection
In Japan, the Pharmaceutical Affairs Law requires that explan-

atory documents be included in all drug packages; failing to in-

clude such documents in the package would greatly reduce the 

credibility of the product and risk leading to major complaints. 

As such, pharmaceutical production lines are equipped with 

strict management systems. In extremely rare cases, however, 

these documents are not inserted. According to Mr. Nakanishi, 

one method of preventing this problem is to photograph each 

package with a camera as the documentation is automatically 

inserted, but this approach still leaves the problem of check-

New Alternating Field Sensing 
Technology Detects Blister 
Sheets and Paper Documents 
Inside Sealed Packages

NIRECO CORPORATION
http://www.nireco.com/en/

Ken Nakanishi

Documents Inside a Drug Package
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1. Introduction
When the author first arrived at Hakodate College in the Spring 

of 1998, he was greeted by a research collaboration aimed 

at effectively utilizing discarded squid ink. At the time, proj-

ects designed to apply the huge amount of discarded squid 

organs to livestock feed and fishing bait were showing positive 

results. Hakodate is a center for such research because the 

city is home to many small plants that gut and process squid. 

The Todarodes pacificus squid, primarily fished in the oceans 

near Hakodate from early summer to late fall, and the Loligo 

bleekeri, a winter squid, are members of the tutu cuttlefish ge-

nus. Their cylindrical bodies allow the innards to be cleanly 

removed, as if they were being pulled from a pot. Figure 1 is a 

photograph of a Todarodes pacificus squid that has been cut 

and opened.

The innards are located in front of the head, and the ink 

sac lies near the center of the innards. Although squid ink is 

not problematic when used in livestock feed, fish will not eat 

bait containing squid ink, so the ink sac is removed from the 

innards when making bait. The most likely reason fish do not 

eat bait containing squid ink is because the ink will stick to 

their gills, making it difficult to breath. The ink sacs that are 

removed during bait production fill up the freezers in which 

they are stored, a situation that led bait producers to approach 

the Hokkaido Industrial Technology Center about whether 

there was a way to use the ink. The Center received a one 

year research and development grant from the Japan Small 

Business Corporation (JSBC) for this purpose. At this time, the 

Center drew pictures of squid onto t-shirts, and showed that 

the ink would not fade even after washing the t-shrits dozens 

of times. Sunshine weather meter tests also showed that the 

color would not fade even after exposure to a year’s worth of 

desert sunlight.

The author was tasked with the problem of eliminating the 

smell of the squid ink, something that made him hesitate. After 

all, he had never conducted research on deodorization. Even 

so, the Center had heard the author was specialized in us-

ing biotechnology to produce useful materials from processed 

food waste, so thought this would be a good theme for him. At 

the time, research into biological removal of odors was popu-

lar, but the author’s knowledge in this area was limited to the 

fact that microbes could degrade malodorous substances in 

gases. As such, he had no idea how to deodorize squid ink, 

which gives off a powerful scent similar to rotting fish.

His first steps were to participate in a conference on odor, 

read everything on the subject he could find, and talk with gas 

chromatograph manufacturers and acquaintances, but even 

then found nothing on deodorizing liquids. One day when the 

author was at a complete loss, he looked at a sample of squid 

Applying High-purity, Edible Squid Ink 
Dyes to Industrial Materials and the 
Future Market Outlook

Takashi Ueno*
Department of Material and Environmental Engineering, Hakodate College, National Institute of Technology

Toshihiko Matsuura
Hokodate Campus, Department of Education,  Hokkaido University of Education

Yoshihiro Taya, Isao Shimono, Takanori Kobayashi
Hokkaido Industrial Technology Center

Ken-ichi Minato
Department of Production Systems Engineering, Hakodate College, National Institute of Technology 

Figure 1 Disected Todarodes Pacificus Squid1 
(the organs are outlined in blue and the ink sac is 

outlined in yellow)

*
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1. HEPTAX Overview and 
Development Background

GUNZE LIMITED’s HEPTAX composite nylon film, as the name 

implies, is a seven (hepta) layer coextruded nylon film that can 

be provided with various functions. Currently, GUNZE offers 

three grades of HEPTAX: (1) barrier nylon with a coextruded 

structure consisting of nylon and EVOH or MXD nylon, (2) 

multi-nylon with a coextruded structure consisting of nylon and 

LLDPE, and EVOH in some cases, and (3) a hybrid nylon film 

with a coextruded structure of nylon and PET. In 2009, GUN-

ZE was the first company in the world to produce nylon-PET 

hybrid films. Tables 1 through 3 show the different grades of 

HEPTAX.

The barrier nylon grade, with its excellent gas barrier prop-

erty and pinhole resistance, is our core product and has been 

adopted widely to help protect and maintain the freshness 

Development and Application of 
HEPTAX PF

GUNZE LIMITED Plastic Film Company

Shoji Watanbe

Barrier Nylon

Type
Thickness 

(μm)

Layer

Structure

Corona

Treatment

Product

Width (mm)
Roll Length (m)

Characteristics/Applications

2000 4000

PF
15

25

NY/NY/EVOH/NY/NY

Inside

500-1200

(20 mm Gap)

○ ○

Cold resistant pinhole resistant type

(Particularly effective during frozen 

filling/transport)

Meat, pizza, pet food, etc.
HF

15

Inside Pinhole resistant type

Dairy products, rice cakes, BIB, liquid 

soup
HF2 Both Sides

BWC Inside

Economy type

Sausage, semi-perishable sweets, 

delicacies
HP

17

25

NY/EVOH/NY

Inside

○ ○
High barrier type

Bean curd paste, medication, bath 

powders, heavy-duty bags
HP2 Both Sides

HPX 25 Inside ○ ○ Pinhole resistant type
HPB

15

Inside

○ ○
Boil type (100 °C 60 minute open system)

Pickles, prepared foods
HPB2 Both Sides

VF

15 NY/NY/MXDNY/NY/NY

Inside

○ ○

Pinhole resistant type

Semi-retort (115 °C)

*More than 100 °C requires thorough 

evaluation

Semi-perishable sweets, pickles, 

prepared foods, lid material

VF2 Both Sides

Table 1 HEPTAX Grades (barrier nylon)
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1. Introduction
Liquid crystal polymers (LCP) are composed of rigid mole-

cules that orient along the longitudinal axis of the molecule 

when melted and maintain the resulting structure in most parts 

when hardened. Therefore, LCP display a completely different 

behavior from standard crystalline polymers, which intertwine 

when melted. Given LCP’s position as a super engineering 

plastic that exceeds the framework of existing plastic materi-

als, the demand for LCP has been increasing.

LCP have several characteristics, including (1) a melt vis-

cosity that is highly dependent on temperature and shear rate, 

(2) an extremely low tension when melted, and (3) an extremely 

high chilled hardening speed from a melted state. Given their 

thin-gage flow property, low molding shrinkage, low rate of 

burr formation, and high cyclability, LCP have often been used 

for injection molding of miniature precision electronic/electrical 

components, such as connectors. Moreover, LCP films have 

primarily been applied for use in flexible printed circuits (FPC) 

and as peripheral materials, primarily reinforcing plates, for 

printed circuits. Meanwhile, other electrical/electronic material 

applications are being investigated based on these properties.

2. LCP Characteristics
LCP, a type of thermoplastic, can be formed into films using 

various extrusion methods. Given the aforementioned LCP 

characteristics, however, film production is considered to be 

difficult. In response, we have used our advanced film forming 

and molecular orientation control technology to successfully 

produce LCP films (Photo 1).

PELLICULE LCP has a rigid molecular structure composed 

of carbon, hydrogen, and oxygen, where different structures 

will express a variety of excellent characteristics. Table 1 shows 

the fundamental properties of PELLICULE LCP. Although the 

standard dimensions of PELLICULE LCP are 25 μm thick × 

520 mm wide, we provide other sizes in response to individual 

requests.

3. LCP Market Demand and 
Requisite Characteristics

Currently, polyimide (PI) film is the most common FPC sub-

strate material. The recent explosion in the volume of data 

transmitted and processed in electronic devices, however, has 

led to an extremely strong demand for film that can rapidly 

and continuously process such high volumes of data. The ma-

PELLICULE LCP Liquid-crystal Polymer Film 

Development Center, Product Planning Department 
CHIYODA INTEGRE CO., LTD.

Yoshiaki Nakajima, Masaki Yoshida*, Yuji Hamanaka**

Photo 1 PELLICULE LCP Example

Test Item Unit
Measured 

Value
Tensile Strength MPa 360
Heat Resistance (melting point) °C 317
Flammability (UL94) - VTM-0
Dielectric Breakdown Strength KV/mm 240
Water Vapor Transmission Rate g/m2·day 0.01
Absorption Rate % 0.02
Dielectric Constant (1 GHz) - 2.81
Dielectric Loss Tangent (1 GHz) - 0.001

Measured data are for 25 μm thick films
The values listed herein are measured values and are not guaranteed

Table 1 PELLICULE LCP Basic Properties

* **
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Sold in Japan for many years as Dyneema, Toyobo 
Co., Ltd. is rebranding the high performance fiber 

with the name IZANAS as part of its foray into the 
global high performance PE fiber market. Together 
with DSM of the Netherlands, Toyobo originally de-
veloped this lightweight, high tensile strength fiber 
as an alternative for steel used in applications such 
as ship mooring rope and fishing line. The agreement 
between the two companies, however, prevented 
Toyobo from using the Dyneema trademark outside 
of Japan, and essentially limited Toyobo sales activ-
ities to Japan. As such, they decided to change the 
name in order to help the company realize its global 
business expansion and target the international 
market. Along with the name change undertaken this 
past April, they have enhanced their production fa-
cilities as part of their planned April 2017 release of 
New IZANAS, a stronger, more wear resistant grade. 
We spoke to Toshiya Fujii, director of the High Per-
formance Fibers Operating Department (and director 
of the IZANAS/Tsunooga Business Unit) about the 
company’s global expansion plans for IZANAS and 
its advanced high performance PE fibers.

Realizing High Tensile Strength
Dyneema advanced high performance PE fiber was developed 

using DSM’s polymer technology and Toyobo’s spinning tech-

nology. Under a joint venture initiated in 1991, the two compa-

nies established Nippon Dyneema (Osaka), which produced 

Dyneema fiber in Japan. The Dyneema trademark was held by 

DSM, however, which limited Toyobo’s use of the trademarked 

name and sale of the product to Japan.

Dyneema is an advanced high performance fiber made of 

an ultra-high molecular weight polyethylene (UHMWPE) with 

an extremely long molecular chain. This UHMWPE is dissolved 

in a solvent to produce a solution from which gelled fibers with 

a low degree of molecular chain intertwining are produced. 

The fibers are then drawn to produce Dyneema fiber. Because 

the spinning process fully stretches the molecular chains, the 

resulting fibers have a high tensile strength; theoretical values 

show that a 10 mm diameter rope could support roughly 20 

tons in weight. Although the fiber is used for clothing, in most 

cases it is used for industrial applications.

Ship Mooring Rope and 
Fishing Line
Along with having high strength, 

Dyneema fiber has a low moisture 

absorption property and a density 

of 0.97, so is light enough to float 

on water. As such, it is increasing-

ly being adopted for water-related 

applications, such as ship mooring 

ropes and fishing line. Mr. Fujii ex-

plains that ropes made of Dynee-

ma weigh one-eighth those made of steel, but have the same 

strength and do not rust. The fibers also do not stretch. As 

such, fishing line made of Dyneema immediately conveys the 

instant a fish is caught, alerting the fisherman to the exact mo-

ment when he or she should pull up the line. This capability has 

led fishing line made of Dyneema to be highly accepted among 

fishing enthusiasts.

In addition, the material is highly resistant to cutting, so 

it has been used for safety gloves used in food production 

plants. Meanwhile, its tear resistance has led to its use for bicy-

cle racing wear and bags. Dyneema fiber has also been used 

to protect crops from vermin, and used to make backstops 

for baseball and shot put fields. Backstops made of Dyneema 

meshes are finer than conventional chain-link net backstops, 

so increase the field of view of those sitting behind the back-

stop, allowing for plays during baseball games to be more eas-

ily seen from those seats.

Toyobo Co., Ltd.
www.toyobo.co.jp

Toshiya Fujii

New IZANAS Logo

Toyobo Targets the Global Market 
for High Performance PE Fibers 
With a Rebranded, Improved 
IZANAS
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Sino-Label 2017 Presents Cost-Effective 
Digital Printing Solutions

The China International Exhibition on Label Printing 
Technology 2017 (Sino-Label 2017) will be held 

during 1-3 March 2017 at Hall 10.2-11.2, Area B, 
China Import and Export Fair Complex, Guangzhou, 
PR China, at which exhibitors from around the world 
will showcase top-notch label printing technologies. 

Growing Demand in Labels, Digital Printing 
in Focus
According to a report from WiseGuyReports, due to the in-

creasing demand for labels from China and India, the label 

market in Asia Pacific will grow from US$12.412 billion in 2015 

to US$18.306 billion by 2021, at a CAGR of 6.69%. The Asian 

Labeling and Product Decoration Market Study 2015 by Alex-

ander Watson Associates (AWA) also shows that Asia is the 

largest label market in the world, where China contributes over 

half of the region’s demand, followed by India and Japan at 

15% and 11% respectively. It is worth mentioning that variable 

data printing has seen an increase in global production, cover-

ing 13% of produced labels. 

Variable data printing is an important part of digital printing, 

which has seen significant improvement over the years and re-

mains a focus of the industry. Digital printing enjoys short pro-

duction cycles, high efficiency, reduced waste, and low cost, 

and its variable data printing and on-demand printing features 

can meet the recent growth in demand for short run produc-

tion and customization in the label printing market. 

Digital Printing at Sino-Label 2017
Numerous renowned companies have joined the 2017 edition 

of the reputable Sino-Label. Professional exhibitors specializ-

ing in digital printing include Founder, Arojet, Trojanjet, Shield, 

Dugao Photo, Sonicjet, and Brotech, which will each present 

a range of digital printing equipment and solutions. Che Fung 

Hong Kong, an agent of Xeikon, will also exhibit the new Xe-

ikon press models onsite. The show covers labeling printing 

machines, label printing materials, label print finishing equip-

ment, and services, where the following star exhibitors will 

be present: Omet, Haotian, Taiyo Kikai, Zhongte, Labellong, 

Source MTR, Weigang, Dowell, Wanjie, Ophter, Jingda, Chili, 

Caisheng, Hontec, BST, Nickel, Rhyguan, Luster, Zhongshan 

Fuzhou, KURZ, Xinshan, Soontomax, and Shriro. 

Exhibit Highlights at Sino-Label 2017
Beijing Founder Electronics Co., Ltd. 
(Booth No.: 10.2E512)

Founder will showcase its Founder EagleJet K330S, a variable 

data label printing solution specially designed for customized 

and anti-counterfeit labels. Positive feedback and wide recog-

nition have been received since the release of its first model in 
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2014. The new model is suitable for printing materials such as 

paper, self-adhesive materials, metal foil, PET, PVC, PE, and 

PP. It can be applied to label printing, packaging printing, and 

variable data printing, where beautiful printed products are 

produced at low cost. 

 
Brotech Graphics Co., Ltd (Booth No.: 10.2E506) 

Brotech will exhibit its NEW SDF-Digital Printed Label Con-

verting & Finishing System, which features a semi-rotary print-

ing unit specially designed for digital print finishing. Its “Flip 

of a Switch” technology provides instant changeover between 

full-rotary and semi-rotary print modes. Because there is no 

need to change the plate cylinder, the machine also allows 

quick changeover for variable repeat length print jobs by sim-

ply changing the set-up on the HMI touch screen. This saves 

cost related to the plate cylinders and time consumed on 

changing tools.

Guangzhou TrojanJet Intelligent Technologies 
Ltd. (Booth No.: 11.2F301 )

TrojanJet specializes in providing digital press package 

solutions and high speed inkjet technology. With the Indus-

trial 4.0 era approaching, TrojanJet will continue to provide 

the most efficient services, with a major focus on developing 

industrial robots and new energy products and applications, 

as well as integrating such technologies into digital printing. 

TrojanJet‘s exhibits include the Trojan 2 and Trojan 3 models, 

as well as smart robots.

Che Fung Hong Kong, Ltd. (Booth No.: 11.2F308 )

Che Fung will display the Xeikon 3000 series digital label print-

ing and packaging printing presses. The Xeikon 3000 series 

presses are made for digital label printing, folding cartons, 

and packaging. Offering high quality and high productivity, the 

3020 and 3050 models are the perfect entry level investments. 

The top-performing 3300 and 3500 models will also be ex-

hibited. These presses can be used for tasks such as print-

ing self-adhesive labels, anti-counterfeit labels, films and heat 

transfer labels, folding cartons and paper cups, wine labels, 

and wine packaging boxes. 

Pre-register Online Now for Easy Access
Together with the concurrent events the 24th South China 

International Exhibition on Printing Industry (Printing South 

China 2017), the 24th China International Exhibition on Pack-

aging Machinery & Materials (Sino-Pack 2017) and China 

(Guangzhou) International Exhibition on Packaging Products 

(PACKINNO 2017), Sino-Label 2017 will provide a one-stop 

purchasing platform from printing and labeling to packaging 

and products. Online registration is now available at www.

SinoLabelExpo.com. Pre-register now to enjoy free admission, 

free show catalogue, priority to join concurrent events, and 

discounted hotel rates.

For more information, please visit: www.SinoLabelExpo.com
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Following on the success of the 23rd edition, the 
24th South China International Exhibition on 

Printing Industry (Printing South China 2017) will be 
held during 1-3 March 2017 at Area B, China Import 
and Export Fair Complex, Guangzhou, PR China. 
The even will showcasie a comprehensive range of 
technological achievements and developments on 
printing, carton packaging, and paper converting 
across eight theme zones, where over 1,000 exhib-
itors will be present.

Growing Folding Cartons Market, Increasing 
Demands for Improved Packaging Printing 
Technologies
According to the report titled “The Future of Folding Cartons 

to 2020,” released by Smithers Pira in 2015, the global folding 

cartons market will be worth over US$100 billion by the year 

2020. The market is currently dominated by the demand from 

the Asia-Pacific region. In 2014, the region accounted for 52% 

of the world’s total consumption, which will continue to grow to 

over 60% by 2020. China plays a critical role in Asia’s increas-

ing dominance, and it is forecasted that China will increase 

its share of the market to 39% by 2020, while India will also 

consume over 6% of the total that year.

As the popularity of dry foods surged, Asia’s demand for 

folding cartons has been driven higher. The improvement in 

distribution chains and the expansion of supermarkets in the 

region has also stimulated folding carton consumption in fro-

zen and chilled food applications. How to differentiate their 

products on the highly competitive supermarket shelf has be-

come a major concern for brand owners, and the supply chain 

is under pressure to come up with innovative technologies, 

processes, and designs. As such, more resources should be 

invested in new printing technology in order to sharpen one’s 

competitive edge.

“Post-press & Packaging Converting Halls” 
Helps Industry Players to Step up
To cope with market developments, Printing South China 2017 

offers the “Post-press & Packaging Converting Halls,“ where 

the following exhibitors will be present: Guowang, Jinbao, 

Fangbang, Zhongke, Hongming, Keqiang, Guangming, Zhe-

jiang Ruida, Ounuo, Ruian Jinggong, Zenbo, Sini, Hangzhou 

Cron, Xinda, Xinwei, Ruiguang, Aoke, Huibo, Daqiao, Feng-

ming, Zono, Donghang, Wenzhou Yongshun, Xinfeng, Litong, 

Aote, Yasen, and Siegwerk. The latest products and tech-

nologies for carton packaging and paper converting will be 

showcased to help industry players upgrade their equipment, 

transform their business, and cope with all kinds of challenges 

encountered in the market.

Printing South China 2017 Showcases 
Advanced Post-press and Packaging 
Converting Equipment and Technologies, 
Meeting Worldwide Needs for Technology 
Enhancement
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Exhibit Highlights at Printing South China 
2017
Wenzhou Zhongke Packaging Machinery Co., Ltd. 
(Booth No.: 11.1C636)

The Full Automatic Rigid Box Making Machine ZK-660AN of 

Zhongke is the most advanced and efficient piece of equip-

ment in China for making perfect rigid boxes such as boxes for 

cell phones, cosmetics, shoes, shirts, underwear, gifts, food, 

and hardware. Including a PLC programmable controller, pho-

toelectric tracking system, and an HMI with touch panel allows 

the process of paper feeding, gluing, box forming and corners 

gluing, cardboard positioning and fitting, automatic arm guid-

ing, box feeding, wrapping, trimming, and folding to be done 

in one process. Compared with traditional hand making, the 

fully automatic process can improve production efficiency by 

30 times.

Wenzhou Zenbo Printing Machinery Co.,Ltd. 
(Booth No.: 10.1B545)

Zenbo will introduce the ZB 1260S-450 Fully Automatic 

Sheet-feeding Paper Bag Making Machine, which comes with 

a brand new servo reinforced cardboard cutting system to 

meet different cutting length requirements. It can make various 

exquisite bags in one time from sheet papers, reel reinforced 

cardboard, and twist ropes without waste. The production is 

green, has high quality, and is highly efficient.

Guowang Machinery Group Co.,Ltd – Wenzhou 
Oulite Machinery Co.,Ltd._ (Booth No.: 9.1A512)

This C-106Y Automatic Die-cutting and Foil Stamping Machine 

is used to die-cut paper boxes, paper cartons, and labels, as 

well as foil stamping and embossing, especially for creating 3D 

and exquisite patterns on all kinds of beautiful packaging, such 

as boxes for wine, cigarettes, gifts, household appliances, and 

cosmetics.

Pre-register Online Now for Easy Access
Together with the concurrent events China International Ex-

hibition on Label Printing Technology 2017 (Sino-Label 2017), 

the 24th China International Exhibition on Packaging Machin-

ery & Materials (Sino-Pack 2017) and China (Guangzhou) Inter-

national Exhibition on Packaging Products (PACKINNO 2017), 

Printing South China 2017 will provide a one-stop purchasing 

platform from printing and labeling to packaging and products. 

The show organizer will also arrange a series 

for concurrent events and renowned profes-

sionals will be invited to share and discuss the 

hotest issues in the industry. Pre-register on-

line now at www.PrintingSouthChina.com to 

enjoy visitor’s privileges such as free admis-

sion to the show, free show catalogue, and 

priority to join concurrent events.

For more information, please visit: www.Print-

ingSouthChina.com
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Understanding the Fundamentals of Gravure Printing: 
Film, Machines, Cylinders, and Ink

The Japanese Society of Printing Science and Technology, 
Technology Committee, Gravure Research Groups, 
Second Course on Gravure Fundamentals

www.jspst.org

Given the increasing interest in digital and flexo 
printing, flexible package gravure converters 

are now faced with the need to further improve their 
skills. Because converters rely on specialized com-
panies for films, inks, printing machines, and printing 
cylinders, however, it is difficult for them to improve 
their printing capability on their own. Although expe-
rience is important, converters can also improve their 
skill by acquiring a broad yet deep level of knowledge 
through study. In this light, the Japanese Society of 
Printing Science and Technology (JSPST), Tech-
nology Committee, Gravure Research Group, held 
its second course on the fundamentals of gravure 
printing with the goal of raising the overall level of 
knowledge among young employees and nurturing 
talented personnel. During the course, lecturers with 
a wealth of practical experience in the fields of film, 
gravure printing machines, gravure cylinder making, 
and gravure ink spoke on the fundamentals and 
problems of gravure printing to 108 participants, a 
number that far exceed the 80 attendee limit.

Understanding the Characteristics of BOPP, 
BOPET, BONY
Along with the increased division of labor and the fact that Ja-

pan requires a broad range of packaging designs, there are 

no longer any domestic converters who handle all steps of the 

flexible package converting process. The fact that gravure con-

verters in Japan tend to leave the details of the film up to film 

producers, however, complicates their ability to compete and 

supply high quality flexible packaging materials. To offset these 

limitations, gravure converters must 

have a fundamental understanding 

of films. In this light, the course also 

included the topic of films, which had 

been absent from the first course. 

Akira Matsuda of Toyobo Co., Ltd. 

spoke on the issues that need to be 

considered with gravure film printing, 

including the fundamentals of film 

and problems with printing and con-

verting.

Mr. Matsuda began by explaining the T-die extrusion film 

forming and sequential biaxial stretching processes used to 

produce flexible packaging films. In short, the T-die extrusion 

method melts the resin pellets in an extruder, which then ex-

trudes the melt resin from a T-die onto a chilling roll. The result-

ing film is then passed through a low-speed preheating roller 

unit and a high-speed roller unit, where the difference in the 

two speeds stretches the film in the machine direction. Next, 

both edges of the film are gripped with clips and fed into a 

transverse stretching machine called a tenter. After passing 

through a preheating unit, the clips stretch the film in the trans-

verse direction inside the tenter. The film is then chilled, the 

edges trimmed, and the surface corona treated. Ultimately the 

film is rewound. In this way, the film is stretched 3–6 times in 

the machine direction and 3–10 times in the transverse direc-

tion depending on the type of film.

Next, Mr. Matsuda provided details on several typical 

Toyobo films, including P2161 biaxially oriented polypropyl-

ene (BOPP), E5100 biaxially oriented polyester (BOPET), and 

N1100 biaxially oriented nylon (BONY) in terms of their opti-
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One area that has been growing as a result of Ja-
pan’s super-aged society is the medical/phar-

maceutical market. One specific aspect of this market 
that has been gaining attention is direct printing of 
text onto pills to prevent patients from taking the 
wrong medication and medical providers from con-
fusing pills. In this light, Kishu Giken Kogyo Co., Ltd. 
(KGK), a manufacturer of industrial inkjet printers and 
inkjet inks, recently developed an inkjet pill printing 
system using a proprietary alcohol pigment ink. The 
ink produces precise, easy to read text that dries 
rapidly and does not stain, so can also be used to 
print text onto oral disintegration pills, something 
that is difficult to do with gravure and offset printing. 
KGK introduced the new system at INTERPHEX 
JAPAN 2016 this past June. 

Many pills have the same shape and are similar in color, mak-

ing it difficult to tell them apart once removed from the pack-

age. This can cause pharmacists and medical personnel to 

confuse different types of medication when filling prescriptions 

and in medical situations. As such, there is an increasing need 

to print easily readable text on individual pills.

Until now, contact printing methods such as gravure and 

offset have been the most common methods of printing pills 

coated with a water-soluble film. Uncoated pills and oral dis-

integration pills that can be taken without water, however, are 

coated in a fine powder, which will not only quickly clog the 

printing plates, but also cause the printed ink film to peel off 

and stick to other pills. As such, non-contact inkjet printing is 

increasingly being used to print such uncoated and oral disin-

tegration pills.

KGK’s newly developed pill printing system uses an in-

house developed alcohol pigment ink instead of the wa-

ter-based inks commonly used to print pills. The use of pig-

ments ensures that the text has excellent light resistance and 

moisture resistance, while the 360 dpi printing resolution en-

sures the text edges are sharp and the contrast is clear. The 60 

mph printing speed (one sided) is twice as fast as water-based 

inkjet. The fast-drying inks can be printed on film coated pills, 

oral disintegration pills, spherical capsules, and sugar-coated 

pills.

The representative explains that alcohol pigment ink con-

tains coarse particles, however, which will easily agglomer-

ate and clog the printing heads. As such, these types of inks 

could only be printed using low-resolution printers until now. 

Unlike these conventional inks, the newly developed inks can 

be printed at a high resolution of 360 dpi, allowing for precise, 

easy to read text to be printed on a wide range of pills. The ink 

is only available in black. During the event, they demonstrated 

the new system using a laboratory printer because the produc-

tion model is currently under development.

They also exhibited a pill printing system using edible wa-

ter-based dye inks. These inks are printed with the company’s 

KGK JET HQ1000 industrial inkjet printer at a high resolution of 

up to 600 dpi on film coated, uncoated, and oral disintegration 

pills. These inks are available in black, red, blue, orange, and 

purple, among others.

The company plans to promote the alcohol pigment inks 

for high volume and the edible water-based dye inks for low 

volume applications. Moreover, they are also proposing print-

ing administration times, such as morning, afternoon, and be-

fore bed, as well as characters for small children in addition to 

simply printing medication names.

New Inkjet Direct Pill Printing System 
Produces Precise, Easy to Read Text and 
Designs on All Types of Pills

Kishu Giken Kogyo Co., Ltd.

www.kishugiken.co.jp
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Biological materials such as cells, proteins, and 
DNA, naturally adhere (adsorb) to hydrophobic 

surfaces, so titer plates and micro flow channels 
must be coated in a hydrophilic substance to prevent 
biological material from adhering. Meanwhile, these 
devices have a three-dimensional geometry and 
uneven surfaces, making it difficult to coat them with 
conformal thin-films (uniform thin-films that conform 
to the surface geometry). It can also be difficult to 
coat the surfaces of low-adhesion materials. In this 
light, Nissan Chemical Industries, Ltd. developed 
prevelex (register trademark pending), a new coating 
agent that can be applied as an ultra-thin hydro-
philic film in three steps: coating, drying, and water 
washing. Dip coating allows complex geometries to 
be coated. The coating can also be coated to non-

polar materials, such as polypropylene, which have a 
low surface wetting property. For the time being, their 
focus is on molded products, such as titer plates and 
tubes, but they are also considering application to 
medical devices, such as hollow dialysis threads and 
catheters.

Nissan Chemical Industries developed prevelex for the bio and 

medical fields by applying the coating technology it acquired 

through its work with semiconductors. Only requiring three 

steps—coating, drying, and water washing—prevelex is able 

to form ultra-thin, uniform hydrophilic films of 5–50 nm in thick-

ness on glass and various resin materials.

The coating is produced by dissolving an organic polymer, 

the main component, in a mixture of water and ethanol. Titer 

plates and tubes are then dipped into the resulting solution, 

New Ultra-thin Hydrophilic Coating Film 
Decreases Biological Material Adhesion in 
Complex Flow Channel Geometries

www.nissanchem.co.jp

Nissan Chemical Industries, Ltd.

Preventing Adhesion of Proteins on Polypropylene
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naturally dried, and washed using ultra-pure water. According 

to the representative, the most important step is the drying 

process, during which the thin-film must be fully dried so that 

it adheres to the substrate. The hot air temperature can be 

raised to shorten the drying time. Even though the dried coat-

ing film is water insoluble, it is not cross-linked to the substrate, 

so any excess coating material is washed off during the water 

washing process.

The coating can be applied to glass and resins, including 

PP, PS, polyethersulfone (PES), cycloolefin polymer (COP), and 

polydimethylsiloxane (PDMS) and so on. Another characteris-

tic of the material is that it adheres extremely well to non-po-

lar, non-sticky materials, such as olefin and silicone, without 

a primer. According to the representative, test equipment, 

such as titer plates, are often made of PP and PS. Meanwhile, 

PDMS is widely used in micro flow channel devices because of 

its excellent biocompatibility and transparency. With micro flow 

channels, the new coating is expected to offer advantages be-

yond adhesion prevention. For example, pressure is required 

to ensure the fluid will flow through hydrophobic micro flow 

channels. As such, applying the new hydrophilic coating to the 

flow channels should reduce the required pressure. Another 

area where the company feels the coating might be applicable 

is medical devices made of PES, such as hollow fibers used 

for artificial dialysis.

According to the representative, hydrophilicity is typically 

measured using the contact angle of a water or oil droplet in 

atmosphere, but this approach does not allow prevelex to ex-

press its hydrophilicity. Therefore, the company measured the 

hydrophilicity in water. In this case, the company prepared a 

sample by coating prevelex to a smooth substrate, and placed 

the sample into a tank filled with water so that the coated sur-

face was on the bottom. Air bubbles were then fed against the 

coated bottom to measure the contact angle of the air bubbles 

in water. The results show that air bubbles do not stick to the 

substrate at all, confirming the high level of hydrophilicity. In 

other words, prevelex coating films only express their hydro-

philicity when hydrated.

In terms of future developments, the representative says 

they feel it is necessary to improve the durability of the existing 

coating film, which is not very high at the moment, and is cur-

rently best suited to single-use applications.

Web Hi-Vision System
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Still image printing monitor
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                  Web Hi-Vision System

Tsukuba Factory : 29, Kasuminosato, Amimachi, Inashiki-gun, Ibaraki 300-0315, Japan  Tel. +81-29-840-3280  Fax. +81-29-889-2487
Tokyo Office Tel.+81-3-3802-7421    Osaka Office Tel.+81-6-6942-5720 

TAIYO ELECTRIC INDUSTRY CO., LTD. www.taiyo-e.co.jp

COLORCON, Taiyo’s Automatic Register
Control Equipment for Gravure Printing

Newly developed for easier operation and
suitable AC servo motor control

Suitable for sectional drive-type presses
Model DT-3000

Model SKT®-001

Inspects printing defects while high speed printing, 
by means of a pattern matching method

Inspection System OFTTM Series

Model SK-2090
User friendly operations

Suitable for sectional drive-type presses

The Latest

 Series
Digital Camera

80MHz

Adoption of an LED!
Digital Camera

80MHz

Adoption of an LED!

November / December 2016     Convertech International 47



A new type of carton recently made its debut on 
Japan’s milk market, currently dominated by 

gable top cartons. Ahead of its nation-wide debut in 
Japan, on September 20 Meiji Co., Ltd. began mar-
keting the new Meiji Oishii Gyunyu milk carton in 
the Kyushu region. Given the status of Meiji Oishii 
Gyunyu as the top selling milk brand in Japan for the 
past 14 years, the change has gained the attention of 
consumers, competitors, and carton producers alike. 
We spoke to Akira Iwasaki of the company’s Market 
Milk Sales Headquarters, Market Milk Marketing De-
partment, No. 1 Marketing Group, about the char-
acteristics of the new container and their reasoning 
behind the move.

Revitalizing the Milk Market
From the 1960s to the early 90s, the volume of milk consumed 

in Japan rose steadily, only to begin declining after it reached 

a peak in 1996. By 2014, the market had contracted 30% from 

its height to approximately 3.46 million kL, for a decrease of 1.6 

million kL over 18 years. Some of the reasons for this down-

ward trend are Japan’s shrinking and 

aging population, fewer children, the 

greater variety of health beverages, 

and increasing competition.

Mr. Iwasaki explains that milk 

cartons have also changed very little 

over the past 60 years; despite sever-

al proposals for small changes, none 

of these attempted a completely new 

direction. In response to the contin-

ued market contraction, Mr. Iwasaki 

says they needed to do something to revitalize the market, and 

thus set out to develop a new container for Meiji Oishii Gyunyu 

that would help achieve this goal.

Recappable Carton
Meiji adopted a slim brick pack with a wide-mouth, easy to 

pour cap, which Mr. Iwasaki says provides a major advantage 

over the original carton. Conventional gable top cartons are 

difficult to open, and cannot be resealed. This was a point of 

customer dissatisfaction for many years that the company had 

not been able to solve, until now.

The new container includes 

a cap that is composed of two 

parts, an outer screw cap and 

an inner pull ring. The screw 

cap is grooved for easy grip-

ping and can be opened with 

little torque. As such, the cap 

requires 70% less force to open 

than a plastic bottle, for exam-

ple. The 20 mm diameter pull 

ring is wide enough for the user 

to easily insert a finger and the 

shape is designed to prevent 

the user’s finger from contact-

ing the spout during opening. 

This latter aspect shows the 

company’s focus on sanitation. 

It is also difficult to fully fill con-

ventional gable top cartons be-

cause of the peak, but the flat 

top of the new carton means it 

can be nearly completely filled. 

This also ensures that the milk 

does not directly contact the air 

until the carton is opened.

Mr. Iwasaki explains that milk 

New Slim Brick Milk Carton 
Aims to Revitalize the Milk 
Market, Improve Freshness, and 
Ease Use

Meiji Co., Ltd.
www.meiji.co.jp

Akira Iwasaki

Meiji Oishii Gyunyu Is 
Now Slimmer and Easier 

to Hold

Milk Beverage Production Volumes

Source: Ministry of Agriculture, Forestry and Fisheries, “Milk Dairy 
Product Statistics.”Includes milk, processed milk, and homogenized milk
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of the contents are liquid. Some potential uses for the pouch 

include combining hydrogen generating powder and beauty 

lotion, face masks and beauty lotion, liquid condiments and 

powders, cold packs, and two component adhesives that cure 

when mixed. According to the representative, Mazerucchan is 

aimed at use for products that require better flavor, food tex-

ture, performance, and freshness.

The complexity of divided pouches lies in the fact that the 

outer seal must be strong whereas the dividing seal must be 

weak. MARUTO SANGYO’s special sealant film simplifies this 

problem by being designed with both a low and high seal tem-

perature range. As such, the seal strength can be adjusted 

simply by changing the temperature setting of the seal bar. 

In addition, the weak seal temperature range is broad, which 

makes it easy to adjust the temperature. The structure of the 

pouch itself depends on the application, with some examples 

being barrier PET (barrier Ny)/special sealant and PET (Ny)/

aluminum foil/special sealant.

MARUTO SANGYO supplies the film in both roll form and 

pouch form.

During Drink JAPAN, held this past July in Tokyo, 
the Japanese package converter MARUTO 

SANGYO. CO., LTD exhibited Mazerucchan, a divided 
pouch that it began marketing this past March. The 
new divided pouch allows two different types of con-
tents to be mixed without using a separate container 
and helps reduce waste volumes. The SANKO MA-
CHINERY CO., LTD. filling machine has been mod-
ified to match the specifications of Mazerucchan. 
Some of the unique aspects not seen in other divided 
pouches attracted strong interest during the event 
and are leading to the pouch’s increasing use.

Divided into two compartments, Mazerucchan can be filled 

with two different types of contents. Pressing on one side of 

the pouch with a certain amount of force will break the pouch’s 

dividing seal, allowing the contents to be mixed immediately 

before use. This also allows the exact amount of each content 

to be mixed, as well as allows two products that would typical-

ly be packaged separately to be packaged together.

With competitor products, only one side of the pouch can 

be pressed to break the dividing seal, but Mazerucchan is 

designed so that either side can be pressed as long as both 

Seal Strength (N/15 mm) Strong Seal Section
Strong

Weak
Low

Weak Seal Section

Seal Temperature (°C) High

Mazerucchan

Standard Film
Dividing

Seal

Outer Edge
 Is Strongly 

Sealed

Mazerucchan Divided Pouch 
Reduces Waste and Improves 
Freshness
MARUTO SANGYO. CO., LTD
SANKO MACHINERY CO., LTD.

www.marutosangyo.co.jp
www.sanko-kikai.co.jp

Either Side Can Be Pressed as Long 
as Both Contents Are Liquid

Comparison of Mazerucchan and Standard Film Seal Temperature 
Ranges (according to MARUTO SANGYO). Mazerucchan Has Both a 

Low and High Seal Temperature Range, Where the Weak Seal Section 
Temperature Range Is Wide, Making Temperature Adjustment Easy

MARUTO SANGYO Demonstrated Pouch Making and 
Filling During the Event
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Novel Concepts for Easier to Use 
Refill Pouches, Plastic Wrap, 
and Medication Bottles

The Society of Packaging Science & Technology, 
Japan (SPSTJ), held its 25th annual research 

meeting over two days this past July at Kobe Uni-
versity, Kobe Japan. The research meeting focused 
on packaging usability, some examples of which in-
clude a shampoo refill pouch developed based on 
universal design concepts, easier to use plastic wrap, 
and a pharmaceutical bottle designed for easier use 
in pharmacies.

Easier to Use Refill Pouches
Mitsugu Iwatsubo of the Kao Cor-

poration Packaging and Contain-

er R&D Center presented on a new 

refill pouch that eases use by every-

one from children to the elderly. The 

pouch was specifically designed 

to greatly ease refilling, to be easily 

squeezable, and to let the consumer 

know how to use it at a glance.

The pouch is also designed with a 

top and bottom gusset, which allow it to be held in one hand 

during refilling. The self-standing pouch is easy to handle, and 

the nozzle is designed to fit securely into the empty bottle. 

Compared with bottom gusset stand-up pouches, the new 

pouch also has a better filling ratio and reduces the amount of 

film used by 35%.

The improved screw cap design allows the pouch to be 

easily opened even when the users hands are wet. The wide 

flange on the cap fits the ball of the finger and the side face of 

the cap is knurled at an angle to create traction for the finger. 

The top of the cap is formed with a rip, which according to Mr. 

Iwatsubo prevents accidental ingestion because it creates an 

unusual feel that is rarely found on beverage bottles. Moreover, 

the tip of the spout is formed with a protrusion that, in the rare 

case the user puts the spout in their mouth, will hit the users 

lips and feel uncomfortable.

Flap Geometry Improves Cutting 
Performance
Takayuki Seki of the KUREHA COR-

PORATION Plastics Processing Fac-

tory spoke on the results of their re-

search into the negative effect that 

film slipperiness has on cutting plas-

tic wrap. He explains that they used 

different geometries for the forward 

opening flaps on the front panel to 

verify what geometry best improves 

the cutting property.

The four different flap geometries used in the tests were 

(1) a center flap, (2) center and side flaps, (3) a full width flap, 

and (4) left and right side flaps. The surfaces of the flaps were 

coated in a UV curable varnish that sticks to the plastic wrap.

Using a cutting test device developed at the company, 

KUREHA investigated the force and time it takes to cut the 

plastic wrap and found that the (4) geometry cuts the fastest 

when the plastic wrap is cut from the center. Mr. Seki explains 

that this result comes from the fact that the flap and varnish 

contact the entire width of the film, which reduces slippage 

during cutting. He goes on to say it feels as if the plastic is be-

ing chopped. When the film is cut from the edges, the (3) and 

(4) geometries cut the plastic wrap smoothly without any film 

slippage. The reason for this is the larger flaps at the edges.

When comparing the shape of the film after cutting using 

(1) and (4) geometries, they found that there were drag marks 

with (1), whereas the cut film had almost the exact shape as 

the cutter with (4). Mr. Seki says that pressing the middle of the 

lid while cutting prevents the center flap from lifting up with (1) 

geometry. Meanwhile, pressing the middle of the lid does not 

prevent the flaps from lifting up with (4). As such, the flaps stick 

to the underside of the lid, which reduces film slippage and 

leads to an excellent cut property.

The Society of Packaging Science & Technology, 
Japan 25th Annual Research Meeting

www.spstj.jp

Mitsugu Iwatsubo

Takayuki Seki

Flap

New Krewrap ((4) Geometry; left/right side flaps only)
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prevents the bag from being perfectly sealed, so allows for a 

moderate degree of ventilation. Testing used spinach, which 

easily loses its freshness.

When stored for five days at 20°C in a standard open 

mouthed bag, the spinach was observed to etiolate (wilt) from 

exposure to oxygen in the air. When stored under the same 

conditions in an opened mouthed bag that was folded once 

and sealed with tape, the spinach became oxygen deprived so 

that the cells broke down and gave off a foul odor.

Meanwhile, when stored in the prototype bag at 20°C, the 

spinach maintained a good quality appearance three days 

longer than the spinach stored in the open bag. When stored 

at 10°C in the prototype bag, the spinach maintained a good 

quality appearance for more than 6 days longer. The spinach 

stored in the open bag lost half of its vitamin C content after 

five days, whereas the spinach stored in the prototype bag 

maintained its full vitamin C content after five days.

In terms of applications, Mr. Asaki explains that supermar-

kets repackage vegetables before stocking store shelves, so 

he foresees the new bag being used at this stage and at the 

home after consumers purchase vegetables. He also foresees 

its use in exporting vegetables.

(1) Flap top is folded downwards
 and sealed

Bag Opening

(2) The triangular 
section (yellow area)
on either side is 
folded towards the 
back and sealed

PSA

Flap Seal Bag Structure
Folded Section (photographed from behind)
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According to survey results released last June 
by the Japan Institute for Labour Policy and 

Training, 52% of all companies feel they are facing a 
labor shortage, and of these more than 60% feel that 
these shortages are having a major impact on opera-
tions. Labor shortages in Japan have become a major 
problem for many companies, and with many restau-
rants searching for ways to operate with fewer staff, 
such as adopting smaller menus and self-service, 
the food and beverage industry is no exception. This 
past August, Kewpie Corporation displayed its fall 
product lineup to the food and beverage industry with 

a particular focus on labor 
shortages. Some of the con-
cepts included new food op-
tions that produce no waste 
while tasting like they have 
been made by professional 
chefs, and small-volume 
products, an unusual option 
for commercial purposes.

Seasonal Menus
Seizo Shimizu, Executive Officer, 

Chief Director of Food Service at Kew-

pie, spoke on the seriousness of the 

labor shortage now being faced by the 

food and beverage industry in Japan. 

Along with providing healthy and tasty 

dishes, he says they want to support 

companies dealing with this problem, 

and introduced a new lineup aimed at 

restaurants in this situation. The com-

pany is also moving forward with its 

Food Service Division Focused Mid-

term Management Plan (2016-2018), 

which is aimed at producing revenue 

of ¥625 billion and operating profit of 

¥35.5 billion in 2018 for the entire group.

One of the new menu items Kew-

pie is focused on promoting this fall to 

reach these goals is Power Salad, a 

mix of vegetables, fruits, meats, eggs, 

Labor Saving Options Support Restaurants 
Faced With Employee Shortages

Kewpie Corporation

www.kewpie.co.jp

Seizo Shimizu

Power Salad
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On August 30, 2016, the Japan Packaging In-
stitute held its Japan Packaging Contest 2016 

award ceremony to announce the winners. This year 
saw the contest’s largest number of entrants (415) in 
history, with a total of 139 award winners, including 
13 Japan Star winners, 43 Packaging Technology 
Award winners, and 83 Packaging Award winners.

Horikuni Ono, professor emeritus at the University of Tokyo 

and the Japan Packaging Contest committee chair, opened 

the ceremony, saying “We received 415 entrants this year, the 

highest number in the award’s history. Although there was a 

smaller number of entrants following the 2008 financial crisis, 

we have seen a gradual recovery since, with the number of en-

trants reaching pre-crisis levels last year and exceeding it this 

year. Not only is this a result of packaging being a driver of the 

economy, but it also stems from the increasing awareness of 

the importance of packaging for commercialization.”

One trend seen among the 2016 entries was the large 

number of products in the consumer packaging field, including 

sweets, beverages, and toiletries. Among these, cartons and 

spout-type pouches were particularly notable. The transport 

packaging field also saw a much greater number of large-size 

beverage containers, while many other items were more relat-

ed to component transport than finished product transport. In 

terms of technological development, entries hinted at a wide 

spread awareness of universal design and reducing environ-

mental impact, with several approaches this year focused on 

new concepts and advanced designs. In addition, the com-

mittee gave high points to those ideas that had fun with ex-

pressing the enjoyment of opening packages. As such, Dr. 

Ono says it was extremely difficult to choose among each of 

the many excellent concepts and technologies.

Ultimately, 139 entries were awarded prizes. Of these, 13 

received the Japan Star Award and 126 received technology 

awards and packaging awards. In the toiletry category, Yama-

saki Co., Ltd. received the Minister of Economy, Trade and In-

dustry Award (a Japan Star Award) for its “La Sana Shampoo 

& Treatment Refill Pack”. Dr. Ono states that the item received 

high points for using a novel concept in which the refill pouch 

is inserted directly into a special bottle, allowing all of the con-

tents to be emptied. In addition, SANRITSU CORPORATION 

received an award for its “Returnable Box With RFID Tag, Im-

proves the Efficiency of the Inspection Process” and RENGO 

CO., LTD. received an award for its “One-step Assembly Ra-

kuppa Display,” a POP display that can be easily assembled 

in stores. Dr. Ono says that there was little difference in the 

quality of those products that received awards and those that 

did not, and he emphasizes that drawing a line between the 

two was extremely difficult.

Dr. Ono closed his remarks by saying that those involved 

in developing packaging technology entered this contest be-

cause they see it as a location to present the results of their 

hard work. Moreover, he says that he hopes Japan’s packag-

ing technology will continue to advance through the focused 

discipline of all those involved in the industry.

Can Be Inserted From
the Top or Bottom

The Nozzle Punctures
the Pouch

Ready 
to Use!

Insert refill pouch as is 
into bottle

Replace cover and press 
until it snaps

Before refilling, twist 
cover and bottle to 
remove cover

“La Sana Shampoo & Treatment Refill Pack” 
(Yamasaki Co., Ltd./Daiwagravure Co., Ltd) Won 

the Minister of Economy, Trade and Industry Award 
(Japan Star Award, toilet tree category). This Novel 
Concept Eases Refilling by Using a Special Bottle 
Into Which the Refill Pouch Is Simply Inserted. The 

Vacuum Created Inside the Pouch During Use Ensures 
That Almost All of the Contents Can Be Used and 
Ensures That the Contents Do Not Contact the Air, 
Which Improves Safety. Initially, the Pouch Could 

Only Be Inserted From One Side of the Bottle, but the 
Design Was Improved so That the Refill Pouch Can Be 

Inserted From Either the Top or the Bottom

JAPAN PACKAGING CONTEST 
Sees Its Highest Number of 
Entries Yet
JAPAN PACKAGING CONTEST 2016

www.jpi.or.jp

Japan Packaging Institute
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Data for 2015 Show Growth in Japan’s Packaging Industry

Year 

/Material
2011 2012 2013 2014 2015

Packaging/Container Total 57,696.7 54,943.5 55,344.1 57,051.4 57,888.8 

Change from prior year (%) 100.5 95.2 100.7 103.1 101.5 

Packaging Equipment Total 4,279.4 4,310.7 4,406.5 4,512.8 4,648.2 

Change from prior year (%) 102.8 100.7 102.2 102.4 103.0 

Total 61,976.1 59,254.2 59,750.6 61,564.2 62,537.0 

Change from prior year (%) 100.6 95.6 100.8 103.0 101.6 

Packaging Industry Shipped Value (¥100 million) 2011–2015

Year 

/Equipment

2011 2012 2013 2014 2015

Units Value Units Value Units Value Units Value Units Value

1. Packaging/Packing 

Machinery Total1
358,411 3,831.5 356,821 3,861.4 353,824 3,937.0 323,005 4,007.4 322,872 4,114.7 

Change from prior year (%) 98.6 100.8 99.6 100.8 99.2 102.0 91.3 101.8 100.0 102.7 

Individual Packaging/

Inner Packaging Machinery 

Subtotal

273,823 3,143.0 277,289 3,257.8 265,236 3,306.3 247,195 3,383.3 246,326 3,479.7 

Change from prior year (%) 99.9 101.7 101.3 103.7 95.7 101.5 93.2 102.3 99.6 102.8 

Outer Packaging/Packing 

Machinery Subtotal
84,588 688.5 79,532 603.6 88,588 630.7 75,810 624.1 76,546 635.0 

Change from prior year (%) 94.4 97.0 94.0 87.7 111.4 104.5 85.6 99.0 101.0 101.7 

2. Bag Making Machinery1 

Total
1,097 256.3 1,077 248.7 1,104 261.9 987 241.9 1,005 257.1 

Change from prior year (%) 105.2 116.8 98.2 97.0 102.5 105.3 89.4 92.4 101.8 106.3 

3. Paper Converting 

Machinery Total
317 191.6 306 200.6 316 207.6 365 263.5 422 276.4 

Change from prior year (%) 110.5 136.0 96.5 104.7 103.3 103.5 115.5 126.9 115.6 104.9 

Packaging Machinery Total 359,825 4,279.4 358,204 4,310.7 355,244 4,406.5 324,357 4,512.8 324,299 4,648.2 

Change from prior year (%) 98.6 102.8 99.5 100.7 99.2 102.2 91.3 102.4 100.0 103.0 

Packaging Equipment Production Volume (¥100 million) and Number of Units Produced 2011–2015

1 The fiscal year for “Packaging/Packing Machinery” and “Bag Making Machinery” runs from April to March of the following year.

2 The units and values for “Packaging/Packing Machinery” and Bag Making Machinery” in 2015 are planned amounts (actual results are estimated 

to fall below the planned amounts).

The Japan Packaging Institute recently released a sampling of statistics that show the changes in 
Japan’s packaging industry from 2011 to 2015. These data include the value and volume of packaging/

containers, and the value and volume of packaging related equipment shipped during this period. These sta-
tistics were compiled by the Japan Packaging Institute as a means of helping those in packaging related indus-
tries better understand the state and future trends of the domestic packaging industry.
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The “Home” is one of the foundations of our life-
styles. Looking back over history, however, we 

see that both lifestyles and homes have changed in 
response to natural and social environments, some 
examples of which include pit dwellings, palatial ar-
chitecture, and traditional architecture found through 
the beginning of modern times. This past September, 
the HOUSE VISION 2 2016 TOKYO EXHIBITION, 
a special event held in Tokyo, set out to provide a 
concrete vision for the “home” of the future. Printing 
companies, shipping companies, major department 
stores, and electronics producers, among others, 
worked with architects and creators to present 
12 original concepts for homes of the future that 
could be here tomorrow. One of these concepts, the 
“Woodgrain House,” designed jointly by TOPPAN 
PRINTING CO., LTD. and the Nippon Design Center, 
Inc., Hara Design Institute, fully utilizes converting 
technology. Under the direction of Mr. Hara, the 
design hints at the future of the home by seamlessly 
integrating printed woodgrain panels developed by 
TOPPAN PRINTING and cutting-edge technologies, 
including sensors and liquid-crystal light modulation 
film.

Evolving Decorative Materials
From the outside, the “Woodgrain House” looks just like 

a giant block of wood. In fact, almost all of the growth rings, 

straight grains, and indoor walls are made of TOPPAN PRINT-

ING’s printed woodgrain panels. For example, the giant growth 

rings and straight grains used on the outside of the house were 

scanned in high-resolution from disks of wood cut from Yoshi-

no White Cedars ranging in age from 120–160 years. The scans 

were then enlarged 20 times and printed with inkjet printers.

Combining Printed Woodgrain 
Panels and Cutting-edge 
Technology to Build a 
House of the Future

www.toppan.co.jp

The Walkway
 Is Made of 
Real Wood

A Piece of Yoshino White Cedar (250 mm square) Was 
Scanned at high-resolution and Enlarged 20 Times to 

Pattern the Outside of the Woodgrain House

TOPPAN PRINTING CO., LTD./Nippon Design Center, Inc., Hara Design Institute
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Koji Kuraoka, a professor of Mar-
itime Sciences at Kobe Uni-

versity, has developed a novel organ-
ic-inorganic hybrid gas barrier film 
using sol-gel coating technology. The 
organic components of the new film, 
which is being researched with an eye 
on packaging material and electronic 
component applications, consist of 
environmentally-friendly organic ma-

terials, such as polyvinyl alcohol (PVA) and nano-
cellulose (cellulose nanocrystals), a natural polymer 
that has been gaining attention of late. By combining 
these with inorganic materials, Dr. Kuraoka has suc-
ceeded in achieving a low water vapor transmission 
rate (WVTR). We spoke to Dr. Kuraoka about the de-
tails of the new film at his research laboratory on the 
university’s Fukae Campus.

Functionalizing Maritime Shipping Packages
After merging with the Kobe University of Mercantile Marine 

in 2003, Kobe University established the Faculty of Maritime 

Sciences to bring together departments focused on the study 

of maritime transport, energy, and environment. In this light, Dr. 

Kuraoka’s research interest lies in the functionalization of pack-

aging materials for maritime shipping, with a specific focus on 

oxygen and water vapor barrier coatings, as well as anti-rust 

treatments in the paint field. The electrical and electronics field 

also has a great need for water vapor barriers, so his research 

goes beyond packaging materials to include electronic com-

ponent applications.

Dr. Kuraoka explains his work by saying that polymers have 

a weaker intermolecular chain bond than inorganic materials, 

so gas has a tendency to escape from voids in the material. 

On the other hand, ceramics and metals have an excellent gas 

barrier, which has led to the commercialization of aluminum 

deposition and transparent deposition films. These are disad-

vantageous, however, in that they are opaque and brittle. Al-

though polymers can be strongly cross-linked to improve their 

gas barrier property, cross-linking also sacrifices their flexibili-

ty. Therefore, Dr. Kuraoka questioned whether it was possible 

to effectively mix organic and inorganic substances to produce 

a flexible material with a gas barrier property, like bendable 

glass.

To create the organic-inorganic hybrid gas barrier film, Dr. 

Kuraoka used biodegradable materials likes PVA. He explains 

the reasoning for this by saying that it was necessary to devel-

op a material with a low environmental impact to suit current 

trends.

Hybridization of PVA and Silica Glass Using 
the Sol-gel Method

Although PVA has a good gas barrier property when dry, 

PVA will swell in high humidity environments, causing the mo-

lecular chains to spread apart and allow gas to pass through 

extremely easily. Therefore, Dr. Kuraoka questioned whether 

it might be possible to reduce swelling by adding silica glass 

to form an inorganic network inside the PVA. To do so, Dr. 

Kuraoka adopted the sol-gel1 method, a method of produc-

Using Sol-gel Technology and Nanocellulose to Develop a 
Better Organic-inorganic Hybrid Gas Barrier Film

Division of Maritime Logistics Sciences
Graduate School of Maritime Sciences
Kobe University

Professor 
Koji Kuraoka

1. A method of producing glass and ceramics. Hydrolysis and 

polymerization reactions convert a mixture of metal alkoxide, 

water, and catalysts into a solution that then gels as the reac-

tion progresses. This gel is then baked to produce the glass.The 

approach can also be used to produce coating films.

http://www.research.kobe-u.ac.jp/gmsc-hybrid/
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Light, strong, and rigid carbon fiber reinforced 
plastic (CFRP/CFRTP) is increasingly being used 

in a variety of fields, including automobiles, airplanes, 
wind power, pressure vessels, and sports and leisure 
goods. As a result, the global CFRP/CFRTP market, 
which exceeded ¥2 trillion in 2014, is expected to 
reach ¥3 trillion in 2025. Recently, NIPPON STEEL & 
SUMIKIN MATERIALS CO., LTD. (NSMAT) released a 
first-of-its-kind prepreg material on the CFRP/CFRTP 
market called NS-TEPreg. The prepreg contains a 
new phenoxy resin that is kept in a semi-cured state 
to provide NS-TEPreg with the strengths of both ther-
mosetting and thermoplastic prepreg. With a sales 
target of ¥3 billion, NS-TEPreg is particularly targeted 
for adoption by the automotive industry.

nsmat.nssmc.com

NIPPON STEEL & SUMIKIN MATERIALS CO., LTD.

First-of-its-kind Prepreg Material Offers All 
of the Strengths of Both Thermosetting and 
Thermoplastic Prepreg With None of the 
Drawbacks

NS-TEPreg Roll

Photo of an NS-TEPreg Sheet Fracture Surface (left) and CFRTP (standard PP and PA resins) Fracture Surface (right)

Fibers and Resin Are Strongly Bound
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One of the focuses of product development today 
is balancing lighter weights and strength. In 

this light, MIZUNO Corporation, a Japanese sports 
equipment company, recently succeeded in devel-
oping a new carbon nanotube (CNT)/carbon fiber 
reinforced plastic (CFRP) composite material with a 
higher impact strength than conventional CFRP. The 
key to this development was improving the dispers-
ibility of CNT, a material that agglomerates easily and 
does not disperse well in organic solvents. The new 
CNT/CFRP will first be used to produce golf club 
shafts, which are slated for release in 2018. Going 
forward, MIZUNO aims to apply the new CNT/CFRP 
to other sporting goods, such as rackets and bats, 
as well as expand the application range to airplanes 
and automobiles.

Until now, making composites of CNT and CFRP was con-

sidered difficult because CNT agglomerates easily and does 

not disperse uniformly. In response, MIZUNO succeeded in 

improving the dispersibility of CNT by using a new surface 

treatment technology developed by the University of Tokyo 

and Nano Summit Co., Ltd. In short, the new surface treat-

ment effectively joins functional groups to the CNT without 

causing any damage. Yasushi Matsui, director of the MIZUNO 

Research and Development Unit, Life Innovation R&D Center, 

says that they focused on the comb-like structure, and select-

ed the functional groups based on how effectively they could 

be jointed with the CNT.

Joining CNT and functional groups with high affinity to 

the epoxy matrix resin strengthens the intermolecular force 

between the CNT and the resin, reduces the agglomeration 

property, and improves the mechanical properties. The sur-

face treatment also decreases the occurrence of structural 

flaws found in the CNT. The CNT used here are multiwalled 

CNT (MWCNT).

When CFRP are subject to impact, the interfacial separa-

tion between the carbon fibers and resin at the point of impact 

becomes the starting point from which the CFRP fractures. Mr. 

Matsui says that when the modified CNT is uniformly dispersed 

in the resin, however, the functional groups joined to the CNT 

will strengthen the bond between the resin and the carbon 

Adding Tiny Amounts of CNT Improves the 
Impact Strength of CFRP Without Increasing 
Thickness

www.mizuno.jp

MIZUNO Corporation / New Energy and Industrial Technology 
Development Organization (NEDO)

No Agglomeration Observed Approx. 20 μm Agglomerates

5 wt%* Surface Modified CNT 5 wt%* Unmodified CNT
*ratio of CNT additive weight to the epoxy resin main component

Conventional Type Surface Modified CNT Type

Interfacial Separation Comparison (carbon fiber 
surface in the fractured section)

CNT Dispersion Condition Comparison
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A highly transparent thin-film has recently been 
developed that when applied to a window 

allows for the outside world to be clearly seen during 
the daylight hours and for the window to be used as 
a screen to display photographs and videos with a 
projector during the nighttime. Dr. Masatoshi Tokita, 
an associate professor in the School of Materials 
and Chemical Technology, Department of Chemical 
Science and Engineering, Tokyo Institute of Tech-
nology, developed this novel film with the support 
of the Japan Science and Technology Agency (JST) 
under the Strategic Promotion of Innovative Re-
search and Development Program, “Development 
of New Device Technology Based on Polymer Na-
no-orientation Control.” JX Nippon Oil & Energy 
Corporation, a functional materials company, com-
mercialized the transparent film as a screen called 
“KALEIDO SCREEN”. The new screen is increasingly 
being used in different locations, including obser-
vation decks and aquariums.

Hard, High Refractive Index Nanodiamonds
Dr. Tokita explains that he has researched and developed var-

ious optical films using nanoparticles and nanofibers through 

the JST program, but his work on nanoparticle dispersion films 

has offered the most promising results. Specifically, this re-

search aims at dispersing inorganic nanoparticles that scatter 

light in a polymer to produce a display film. 

Although there are various nanoparticles available, Dr. Toki-

ta has focused on more recently developed nanodiamonds.

Until now, nanodiamonds have been limited in use to appli-

cations that utilize their mechanical properties, such as abra-

sives and improved wear resistant surfaces. The extremely 

hard nanodiamonds, however, have a refractive index of 2.42, 

which is excellent for a nonferrous material. As such, the nan-

odiamonds scatter light extremely well, so only need to be 

added to films in tiny amounts to provide a diffusion function. 

The low additive weight also allows them to reduce multiple 

scattering, a cause of cloudiness. 

One problem with inorganic nanoparticles, however, is 

their tendency to agglomerate, which causes the film to be-

come cloudy and lose its transparency. Therefore, Dr. Tokita’s 

research focused on ways of uniformly dispersing these nano-

diamonds in polymers.

Nanodiamonds have a primary particle diameter of about 

5 nm, so the van der Waals force that acts between such 

small particles typically causes them to form agglomerations 

of 30–250 nm in diameter when dispersed in water. According 

to Dr. Mikihiro Hayashi, a researcher at Dr. Tokita’s research 

office, when these nanodiamonds are dispersed in polyvinyl 

alcohol (PVA), they form agglomerates of 100 to a few hundred 

nanometers. In this way, nanodiamond-PVA composite thin-

films made from these dispersions are both transparent and 

able to scatter light depending on the ambient lighting condi-

tions. Moreover, the nanodiamonds are uniformly dispersed, 

so there is no color variation.

Highly Transparent Thin-film Containing 
Dispersed Nanodiamonds

School of Materials and Chemical Technology, 
Department of Chemical Science and Engineering, 
Tokyo Institute of Technology/JX Nippon Oil & Energy Corporation

educ.titech.ac.jp/cap/eng/

www.noe.jx-group.co.jp * Observation Deck Example
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Flooring sheets are a unique concept to Japan 
given the traditional custom of removing one’s 

shoes before entering a home. Typically, these sheets 
have just the right balance of firmness and softness 
for barefoot lifestyles. After two years of devel-
opment, this past summer TOPPAN PRINTING CO., 
LTD. and Acteiive Corporation, a venture company 
headed by Professor Masahiko Abe of the Tokyo 
University of Science, released a high performance 
flooring material, the first item in a series of deco-
rative flooring sheets developed to be scratch-re-
sistant, contamination-resistant, and easy to clean. 
The sheets are also hard, tough, and easily conform 
to angled surfaces. In addition to maintaining their 
attractive appearance long-term, they ease main-
tenance and decrease the frequency with which 
flooring must be changed, thus reducing costs. The 
two companies began selling the flooring sheets for 
interior home design this past August, and plan to re-
lease other products in time as they expand globally.

Crack-resistance and No Whitening
The first product in the series is a high performance flooring 

material (Fig. 1). Designed for indoor flooring purposes, the 

sheets are envisioned for use in homes and facilities that serve 

as homes, such as assisted living facilities for the elderly. Giv-

en that the sheets are unlikely to crack when bent and do not 

whiten at the bends, they can also be used on staircases and 

other types of steps.

The high performance flooring material sheets are com-

posed of three layers: a gravure printed wood-grain colored 

olefin film layer (PP, PE), a clear olefin layer (PP), and a UV 

coated layer (acrylic urethane). The clear layer is made of a 

high crystallinity, ultra-high stereoregular homogeneous PP. 

The clear layer and top coat layer contain nano capsules with 

diameters of 10–100 nm, which improve the surface perfor-

mance. The extruded sheets are simultaneously laminated and 

embossed.

Conventionally, the gradual chilling (crystallization) process 

used during sheet production causes the crystals in the clear 

homo-PP layer to grow large enough to bump into each oth-

New High Performance Flooring Material Is 
the First Architectural Decorative Sheet to 
Use Nanoparticles for Improved Performance

TOPPAN PRINTING CO., LTD.

Acteiive Corporation

www.toppan.co.jp

www.acteiive.com

Figure 1 High Performance Flooring Material Structure

Layers Produced Using
Supercritical Reverse Phase 
Evaporation Nano Technology

UV Coating Layer
(acrylic urethane resin)
Clear Layer
(high-crystallinity Homo-PP)

Colored Olefin Film Layer
Printed With Wood Grain
(PP, PE)
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AdhesivesAdhesives

Release Paper
Part 5: Silicone Release Property (2)

Tomishi Shibano

Session 12

5. Silicone Release Property (cont.)
5.5 Do Low Elastic Moduli Materials Other 

Than Silicone Have a Release Property?
If low elastic moduli materials peel easily, then low elastic mod-

uli materials other than silicone, such as elastomers and rub-

bers, should also peel easily. Table 18 shows the peel strength 

of various elastomers tested against PSA tape. Elastomers 

generally have a low peel strength compared to high elastic 

moduli plastics, so it is clear elastomers have a release prop-

erty. Elastomers with extremely high polarity, however, have a 

high peel strength.

Figure 97 shows the peel strength speed dependency of 

polyisoprene, ethylene-propylene rubber, and ethylene-α-ole-

fin copolymer. We see that these show a similar speed depen-

dency to silicone.

Figure 98 shows the relationship between elastic modulus 

Elastomer

(elastic modulus 

106 - 107 dyn/cm2)

Plastic

(elastic modulus 

108 - 109 dyn/cm2)

Silicone 2 LDPE 50

IR 4 PTFE 80

ethylene-α-olefin copolymer 8 HDPE 200

ethylene-propylene rubber 8 OPP 400

SBR 94 PVC 1,000

IIR 170

NBR 300

PSA Tape: Nitto Denko Corporation polyester PSA tape No. 31B (acrylic type) 
180° tape peel 0.1 m/min at 20°C
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Figure 97 Peel Strength Speed Dependency for Elastomers
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Figure 98 Ethylen-α-olefin Copolymer Shear Modulus 
and Peel Strength

Table 18 Peel Strength of Various Elastomers Against PSA Tape

(g/20 mm)
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Adhesives

TOF-4R : 0.03-3 mm  TOF-5R : 0.02-0.2 mm  TOF-6R : 5-100 µm
10-10,000 mm
TOF-4R, 5R : 1 mm   TOF-6R : 0.1 mm
AC 100-200V ± 10% 50/60 Hz
10-40 ℃ / 35-80 % (no condensation)

Measurement range
Measurement length
Measurement pitch
Power supply
Temperature/Humidity

Type

TOF-4R05
TOF-4R10
TOF-5R01
TOF-6R001

Resolution

0.5µm
1.0 µm
0.1µm
0.01µm

Accuracy (at 20℃)

2+2 µm
2+2µm

0.8±0.1 µm
±0.2µm

Measuring force

0.6±0.1 N
0.8 N or less
0.3±0.01N

0.19 N (0.12N)

TOF-4RTOF-4R TOF-5RTOF-5R TOF-6RTOF-6R

* Export permission is necessary. (Japanese Govt.)

Contact Type Desk-top Film-Sheet Thickness Measuring System

Specifications Measurement Screen

Precise Thickness Measurement and Control
YAMABUN Electronics Co., Ltd.
2-13, Shinjyonishi, Higashi-osaka, Osaka 578-0964, Japan
TEL. +81-6-6745-3048  FAX. +81-6-6745-8482
http://www.yamabun-ele.co.jp  E-mail: yamabun@mxa.mesh.ne.jp

Exhibit
Manufacturing Indonesia 2016
Date: Nov.30-Dec.3 , 2016 Venue: Jakarta International Expo Kemayoran
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Figure 108 Quantity of Unreacted SiH 
Groups and Peel Strength

Figure 107 Change Over Time in Peel Strength and 
Quantity of Unreacted Residual SiH Groups

November / December 2016     Convertech International 81

http://www.yamabun-ele.co.jp
mailto:yamabun%40mxa.mesh.ne.jp?subject=


CoatingCoating

Professor Akira Kawai
Nagaoka University of Technology

Session 3 Coating Theory and Phenomenon 
for the Plant, Chapter 3
Adhesion Mechanism and Interface Part 4

6. Multilayer Interface Structures
4.1 Introduction
The coated adhesive is typically covered by a substrate, so it is 

difficult to observe the condition at the interface. Moreover, in 

most cases the apparent adhesion area and the actual adhe-

sion area are different. As such, we must ask ourselves what 

the adhesion behavior is at the micro-scale. In this session, 

we will look at the micro-behavior at the adhesive interface 

and provide some general remarks about the following four 

points. In particular, we will introduce the concept of viscous 

fingering, a type of fractal-like deformation behavior found at 

the adhesive surface, and look at the relationship between this 

phenomenon and adhesion behavior.

(1) When a polymer film sandwiched between two glass 

slides is baked, we often find fractal-like viscous fingering (VF) 

inside the polymer film. The cause of this defect is the rapid va-

porization of the solvent between the slides—the more quickly 

the polymer film is baked the more apparent viscous finger-

ing becomes. Moreover, a greater degree of viscous fingering 

leads to a smaller adhesion area between the polymer film and 

glass slides, which in turn decreases the adhesion strength. 

We will outline the viscous fingering phenomenon found in 

polymer films using the Saffman model.

(2) When a polymer film within a multilayer structure is 

heated, the solvent in the polymer film will vaporize and leave 

behind many tiny voids with viscous finger geometries. Here 

we will focus on the stress relaxation and stress concentra-

tion in polymer films caused by void formation and analyze the 

breaking property of a Glass/Polymer Film/Cu/Al/Glass multi-

layer structure. Using a tensile tester, we measure the breaking 

strength between the multilayer Cu/Al/Glass structure and the 

glass slide laminated to this structure with a polymer film. As 

the void area of the polymer film increases, we find that the 

breaking strength of the polymer film also increases. We also 

observe separation at the Al/Glass interface in the area around 

the voids. Through a stress profile analysis using the finite el-

ement method, we will show that the cause of this phenome-

non is stress relaxation inside the polymer film resulting from 

void formation and stress concentration in the areas around 

the voids.

(3) In Cu/Al multilayer structures, often used as the metal 

wiring in large scale integration (LSI) devices, improving the 

strength of finer interconnects has become a major issue. In 

particular, a natural oxide film forms on the Al film surface ex-

posed to the atmosphere. Results of release testing show that 

failure occurs in this natural oxide film layer. In addition, the 

natural oxide film prevents the formation of a mixed Cu film and 

Al film layer. In this way, we show that natural oxide films at the 

interface have a significant influence on the adhesion strength 

of multilayer structures.

(4) The wetting behavior of the adhesive film is dependent 

on and influenced by the surface geometry of the substrate. 

For example, changes in the height and frequency of a mi-

croscopic square grid pattern formed on the substrate, will 

change the surface geometry of a water droplet on the sub-

strate into an octagonal or square shape. Moreover, when ratio 

r of a smooth substrate to the specific surface area of the grid 

exceeds 1.5, droplet distortion becomes marked. We will show 

that the reason for this is that different grid patterns act to in-

hibit the spread of the droplet differently and that the number 

of grid pattern units per unit length differs depending on the 

spreading direction.

Convertech International     November / December 201682



Decoration TechnologyDecoration Technology

Plastic Surface Decoration Technology
Chapter 2: Decoration Technology Details 4

Session 5

Shohei Masui
Director, MTO Technology Office

About the Author
In 1965, Shohei Masui began working for Sumitomo 

Chemical Company, Limited. Engaged in research and 

development of plastic materials and molding technol-

ogies, Mr. Masui was involved in the development and 

commercialization of glass fiber composite materials, 

injection press molding technology, and skin material 

lamination/integration molding technologies, among 

others. After later working for LPM Co., Ltd., Mr. Masui 

established the MTO Technology Research Laboratory 

in 2005. Today, he speaks, writes, and provides technical 

support to individual companies, primarily in the fields of 

decoration technology and CFRTP molding technologies 

as a technical consultant. He has provided his services 

globally in countries such as Taiwan, Korea, and China. 

He has also authored many works focused on areas re-

lated to plastic decoration techniques.

2. Non Skin Decoration (NSD)45

Most decoration methods use some type of skin. The skins 

used in decoration, however, are typically expensive, and of-

ten significantly increase the cost of the decorated product. 

Along with environmental problems (such as VOC) and issues 

of workability and cost, there is a growing need to replace 

wet technologies, such as painting and plating, with paint-

free approaches. As shown in Figure 7 (Chapter 1, Section 3 

March/April 2016, p. 107), paint-free decoration includes non 

skin decoration (NSD) and dry skin application methods (film 

decoration). Although NSD is limited in terms of expression, 

it is a promising paint-free decoration technology that solves 

many environmental, workability, and cost problems, making 

it attractive.

Paint-free decoration includes (1) colored decoration, (2) 

textured decoration, and (3) high-quality die-mold surface 

transfer decoration.

2.1 Colored Decoration
Table 14 shows the plastic decoration techniques that use 

coloring. This section will look specifically at decoration using 

standard colorants and colored plastics containing decorative 

fillers. We will cover structural color and dyeing in Chapter 2 

Sections 4 and 6.8, respectively. Cosmetics containers are 

often decorated using standard colorants to produce original 

expressions and image colors. Figure 49 shows examples of 

colored cosmetics containers (see Chapter 3 Section 3 for de-

tails).

As shown in Table 15, decorative fillers are blended into the 

resins to produce metallic tones, pearl tones, glassy tones, pi-

ano black tones, and edge glows. Technologies that use such 

fillers have been developed and adopted to improve the de-

sign quality. For example, Figure 50 shows samples of colored 

molded products produce by Dainichiseika Color & Chemicals 

Mfg. Co., Ltd. that include marble tones, nonwoven tones, and 

lacquer tones. Figure 51 shows examples of colored molded 

products by other manufacturers, including OK-KASEI Co., 

Ltd., that include marble tones, stripe patterns, and metallic 

tones.

More recently, resin producers have begun supplying 

unique resins that can easily be provided with gloss and color, 

as well as colored raw materials made by combining the se-

lected colorants in an effort to achieve paint-free decoration.
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Introduction to Flexible & Printable Electronics
Roll-to-roll Production Methods: 6

Dominique K. Numakura

Session 32

dnumakura@dknresearch.com

DKN Research LLC
www.dknresearchllc.com

In this part of the series, we have been introducing 
roll-to-roll production systems, and in the pre-

vious session we introduced ways of converting the 
hole forming process to a roll-to-roll process. In this 
session, we will consider photolithography, the core 
process in producing flexible electronics. Specifi-
cally, we will look at the exposure process, a typical 
step process, in detail.

11. Adopting Roll-to-roll Systems 
for the Main Processes 
(continued)

(2) Photolithography
It is necessary to form different shaped patterns during the 

production of flexible circuits and devices. The most common-

ly used method for doing so is photolithography. In the elec-

tronics industry, photolithography has a long history of use as 

the core process in the production of semiconductor devices, 

printed circuits, and display panels, and is now used in various 

configurations. Although different printing technologies and 

direct laser patterning have come into use as pattern form-

ing processes, photolithography continues to dominate these 

other approaches because it is practical and general-purpose. 

Particularly in terms of microscopic patterns, no other meth-

od comes close to its forming capability and productivity. As 

such, there were attempts to convert the process to roll-to-roll 

from early as a means of mass-producing flexible electronics.

Photolithography is not an independent converting pro-

cess. Instead, it is just one of the compositional elements of a 

continuous process, so we must consider the overall balance. 

Let us look at the flexible circuit etching process as one spe-

cific example.

(a) Photolithography Process Flow
Figure 61 shows the etching process flow for a standard sin-

gle-sided circuit. The starting material is copper laminate. Al-

though applying photoresist to the copper foil surface is the 

first step in this flow, the copper laminate is typically cleaned 

in a wet process before applying the photoresist. The most 

common method of applying the photoresist is to thermally 

Copper Laminate

Photoresist Coating
(lamination)

Exposure
(pattern baking)

Development

Conductor Etching

Resist Stripping

Figure 61 Typical One-sided Flexible Circuit 
Photolithography/Etching Process
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Basic Course on Instrumentation and 
Control in the Converting Process

Session 34

20. Review: Automatic Control 
Textbooks and Practice

20.1 Introduction
Over the past 33 sessions, we have introduced the instrumen-

tation and control technology used in the web handling pro-

cess. Some readers, however, have commented that although 

they have a wealth of knowledge on web handling equipment 

and plants, they still do not feel comfortable with the concept 

of control. Other readers have commented that they under-

stood these concepts up to a point, but were not able to fol-

low some of the later topics. Although we introduced several 

textbooks related to each of the covered topics, it seems that 

these have not been very helpful. This session will repeat some 

of the previously introduced examples, but we would like to re-

view how to use the content of these textbooks in this session.

20.2 Automated Control Responds to 
Changes in Physical Values Over Time

The most important physical values during web handling in-

clude: center position of the web in the horizontal direction 

in relation to the rollers, web edge position, resting position 

of mobile equipment, line speed, circumferential speed of the 

rollers and printing cylinders, web tension, brake torque, and 

motor torque. The ways in which textbooks present methods 

of handling changes over time differ, but all textbooks begin 

by explaining static characteristics, dynamic characteristics, 

complex numbers, and differential equations.

(1) Static and Dynamic Characteristics

These characteristics describe the relationship between the 

input and output of the different elements, including the ma-

chine, system, and process. In general, there is a tendency to 

Figure 429 Static and Dynamic Characteristic
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This past July, the IHS Markit IHS Technology 
Display Department held the “31st IHS Display 

Industry Forum” in Tokyo. During the forum, IHS in-
dicated that China’s presence in the global flat panel 
display (FPD) market has continued to strengthen. 
For example, despite supply restrictions, Chinese 
brand smartphone’s equipped with OLED screens 
are increasing in number, and in 2017 China is ex-
pected to surpass Korea and Taiwan in terms of PCB 
loading capacity for TFT LCD (active matrix thin-film 
transistor liquid-crystal display) modules.

Apple to Adopt OLED in 2017
Yoshio Tamura, senior director, Display Division, explains that 

the total supply area of TFT LCD and AMOLED (active matrix 

thin-film transistor OLED) modules is expected to grow by 14% 

in 2015, 5% in 2016, and 5% in 2017. Supply of TVs, which 

account for 70% of total supply, is expected to increase by 5% 

and 4% in 2016 and 2017, respectively, as the price of large-

screen TVs continues to come down.

Meanwhile, the supply volume of TFT LCD modules is ex-

pected to remain at 0–2% in 2017 and 2018, which hints at the 

possibility of tightening supply. Despite this tightening, 2019 

will see a major impact from the mass-production of G10.5, 

which is expected to drive the industry towards oversupply. 

In terms of TFT LCD PCB loading capacity, the growth in 

Chinese strength has been remarkable, with seven compa-

nies (BOE, China Star, CEC Panda, HKC, Tianma, InfoVision, 

Truly) in China having recently entered the industry. Likewise, 

China will surpass both Korea and Taiwan in terms of load-

ing capacity in 2017. Specifically, BOE is expected to surpass 

LG Display Co., Ltd. and achieve the world’s largest capacity 

by 2019, but this growth will also force Chinese companies to 

consolidate or halt production from 2020 on.

In terms of OLED demand, SAMSUNG has successfully 

managed to sell to Chinese brands, which led to significantly 

greater demand for OLED during the second half of 2015. In 

fact, the ratio of OLED sold by SAMSUNG to outside com-

panies, including Gionee, BBK, Meizu, OPPO, and Huawei, 

during the second half of 2015 reached 30%. Although SAM-

SUNG went into full production in 2016, at the time of writing, 

supply limits were expected to lead to a plateau in production 

during the second half of 2016.

Mr. Tamura also touched upon the future direction of Apple, 

saying that the company’s announced adoption of OLED from 

2017 is expected to increase the demand for OLED; however, 

Apple will not fully switch to OLED until after 2020.

In terms of flexible OLED, Mr. Tamura explains that demand 

will rapidly increase for smartphones after 2017. Optimistic es-

timates even show that in 2020 flexible OLED will surpass rigid 

OLED.

Current estimates for AMOLED panel area are 3.9 million 

m2 in 2016 (TV=1 million m2, smartphone=2.7 million m2), 5.3 

million m2 in 2017 (TV=1.6 million m2, smartphone=3.4 million 

m2), 7.3 million m2 in 2018 (TV=2.7 million m2, smartphone=4.3 

million m2), 10.1 million m2 in 2019 (TV=4.6 million m2, smart-

phone=5.1 million m2), and 13 million m2 in 2020 (TV=6.6 mil-

lion m2, smartphone=5.8 million m2).

In terms of OLED tablets, the shift towards lower costs has 

been strong, which has stagnated growth. For example, esti-

mates for 2016 show growth of only 3% and those for 2020 

only show growth of 5%. Meanwhile, with adoption rates 

growing particularly fast among Apple and Microsoft products, 

oxide LCD (TFT and oxide semiconductor LCD) modules are 

expected to see growth of 24% in 2020.

Although laptop computers saw strong negative growth 

in 2016 compared to the previous year, growth is expected to 

bottom-out from 2017. Apple also adopted oxide LCD screens 

for its laptops during the second half of 2016, which is expect-

ed to lead to future growth for oxide LCD modules.

IHS Releases Its Latest Estimates for 
the FPD Module Supply Industry
31st IHS Display Industry Forum

IHS Technology Display Department, 
IHS Markit
https://technology.ihs.com/

Convertech International     November / December 2016106

https://technology.ihs.com/


PrintingPrinting

Session 4 Basic Course on Water-based 
Flexo Film Printing

www.newlong.com/english/

Author Profile
Fumio Ito began working for Toyo Ink Manufactur-

ing Company in April 1958, at which time he was 

assigned to the research department. In 1960 

he was transferred to the Jujo Plant Gravure 

Business Technology Unit. In the following 

years he was involved in the development of 

gravure ink, water-based gravure ink, and wa-

ter-based flexo ink, as well as printing system re-

search. In March 2007 he retired from Toyo Ink Man-

ufacturing and began working for NEWLONG MACHINE WORKS, 

LTD, where he remains today as a flexo technology advisor.

Fumio Ito
Technical Advisor, NEWLONG MACHINE WORKS, LTD

6.  Key Points for Water-based Film 
Printing

At the start of 2000, when the author was at TOYO INK MFG. 

CO., LTD. (currently, TOYO INK. CO., LTD.), he published a 

technical manual on how far flexo printing had advanced to-

wards successful water-based flexo film printing (Photo 4). 

This was the first attempt to provide the basic information on 

water-based flexo film printing.

The manual provided a general explanation of the mea-

sures required for switching to water-based printing (Fig. 6). 

The key points listed herein included (1) improving the wetting 

and adhesion of ink on film, (2) preventing the ink from dry-

ing on the printing plate, and (3) realizing high-resolution using 

computer-to-plate (CTP) systems. 

These concepts still hold true today, and the manual was 

technologically oriented and aimed at broadly spreading 

knowledge on the water-based flexo printing technology that 

was being developed at the time.

6.1 Improving Wetting and Adhesion of Ink 
on Film
The treated OPP film often used as a standard packaging film 

can be printed without problem with solvent inks, but at the 

early stages of water-based printing research, test data were 

inconsistent and problematic. We eventually realized that these 

problems stemmed from the property changes found in OPP 

film over time, so we investigated various ways of dealing with 

these changes.

Figure 7 shows the relationship between the reflection den-

sity, original halftone size, and adhesion based on the infor-

mation at the time. Specifically, this graph shows the printing 

test results of a water-based cyan ink gradation cylinder. The 

worst solid density curve is that for water-based ink printed 

directly on the base film, where the solid density is only 0.68. 

Moreover, the curve flattens from the mid-densities to the 

Photo 4 TOYO INK MFG. Technical Manual
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Printing

physical properties and still uses solvent inks. In other words, 

water-based printing is still rarely used for surface printing to-

day. Instead, CTP plate water-based printing of flexible pack-

aging films was first commercialized for reverse printed lam-

inated packaging OPP films. These early plates were 120 lpi 

and 1.14 mm thick, and used 0.5 mm thick cushion tape.

Since this magazine began covering the latest in flexo 

printing technology in 2012, the technology has continued to 

advance in several ways, including water-based printing appli-

cability and improved resolution. In many cases, we are seeing 

water-based printing plates with (1) improved wetting proper-

ties, (2) improved highlight section halftone reproducibility, and 

(3) 150–175 lpi fine line process color halftones. Other areas of 

advancement are the commercialization of high-density wa-

ter-based inks, and corrective technology for water-based ink 

tones and color rendering (gray balance, GB).

Today, we are also starting to see water-based flexo print-

ing compete on a level that matches the quality of offset and 

gravure printing. In this light, we have also investigated resolu-

tion analysis methods that verify the improvement in resolution. 

We plan to introduce a summary of several appropriate analy-

sis methods in this series in time.

Original Ink: Temperature 21°C/relative humidity 22%
  100 m of film printed at 25 mpm
  800 lpi anilox roller

Temperature 21°C/relative humidity 22%
100 m of film printed at 120 mpm

Start of 
Printing Image

End of 
Printing Image

SmudgingDeposition Defect

Photo 5 Example of a Printing Test (chart plate) Using Water-based Ink on OPP Film
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Basic Guide to Laminating 
Technology (English)

Author: Koichi Matsumoto
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Limited number of copies left!

Written by Koichi Matsumoto, 
who has also used his decades 
of experience in Japan to 
provide technical guidance 

throughout Asia, this introductory guide provides all 
of the basics on the seven major types of lamination 
technologies (extrusion coating/lamination; co-
extrusion coating/lamination; dry, non-solvent, wet, 
hot-melt, and thermal lamination) as well as the basics 
on lamination films and resins. Illustrations of each 
lamination method and concept make the work easy 
to understand for those just entering the industry.
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