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Introduction1. 1)

Recently, with the development of digitalization 

technology, a CTP (computer-to-plate) system for direct 

output onto a printing plate by laser not via a film manuscript 

is growing more popular, and this contributes toward 

reduction in the plate forming time and quality stabilization.

At present, the CTP recording system is grouped into 

a system (visible) of using a visible light laser as the light 

source and a system (thermal) of using an infrared laser as 

the light source; and in the field of newspaper printing in 

Japan, since the thermal CTP system has been introduced in 

2003, the thermal system excellent in the image quality and 

the handlability under light has been the standard.  However, 

the CTP material in those days, as requiring preheating before 

development, still had problems relating to the first version 

plate-making time, the system stability and the environmental 

aptitude.  In 2004, we put preheatless “HN-N” on the market, 

based on the high-speed polymerization technology of 

introducing a highly-reactive group into a binder.

Photo 1   Thermal negative CTP “HN-NII”.

On the other hand, the market demand is still for higher 

producibility and lower cost, and the environmental concerns 

are increasing year by year, and further improvement is 

expected.  We developed the technology satisfying the 

requirements and developed an HN-N succession model, 

“HN-N II” (Photo 1).  This report describes the technology.

Development Concept2. 

Fig. 1 shows the plate-making process for the former 

model HN-N.  The process comprises a step of feeding a 

plate after interleaf paper removal prior to photoexposure, a 

step of photoexposure, and a prewashing step of removing 

the oxygen-blocking layer by washing with water prior to 

development.
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Fig. 1   Plate making process.

HN-N requires “interleaf paper” having the function of 

preventing the blocking and scratching of precursor plates, 

between the plates, and after the printing plates are taken out, 

this is a waste.  In addition, HN-N requires a prewashing step 

of removing the oxygen-blocking layer by washing with water 

prior to development, and this discharges the washing waste 

in addition to the developer waste.  If a interleaf-paperless 

system could be realized, the waste could be reduced and, 

in addition, the interleaf paper-removing mechanism could 

be omitted in the plate feeding step and the plate-making 

speed may be increased; and if a prewashless system could 
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be realized, the environmental load reduction owing to the 

reduction in the waste and the processing cost reduction 

could be expected.  In the photoexposure step, the imaging 

speed can be increased and the plate-making time can be 

reduced, therefore resulting in that the 1.5-time sensitivity 

increase makes it possible to maximize the best use of the 

producibility with the next-generation high-speed setter.

Aiming to construct the CTP system that realizes 

environmental load reduction and producibility increase, we 

started to develop HN-N II targeting the following three points.

(HN-N II Development Targets)

1) Environmental load reduction and producibility increase 

by interleaf-paperless system,

2) Environmental load reduction by prewashless system,

3) Producibility increase by sensitivity increase (1.5 times).

Problems with Thermal Negative CTP for 3. 
Newspaper Printing

Problems with Interleaf-paperless Technology3.1 

The former CTP plate, HN-N requires a interleaf paper, 

and this is owing to the image formation mechanism by 

radical polymerization selected in HN-N.

The photosensitive layer in the radical polymerization 

system comprises an IR-sensitive sensitizing dye, a radical 

generator, a polymerizing monomer and an alkali-soluble 

binder, in which radical generation through electron transfer 

from the sensitizing dye excited by IR laser exposure to the 

radical generator followed by radical chain reaction between the 

polymerizing monomers brings about image formation (Fig. 2).  

The radical chain reaction is inhibited by oxygen in atmosphere, 

and therefore, an oxygen-blocking layer of a water-soluble resin 

must be provided.  Since the plate has the water-soluble oxygen-

blocking layer on the outermost surface thereof, it has a problem 

of blocking under high humidity.  The contact between the 

interleaf paper and the oxygen-blocking layer is microscopically 

a point contact between paper and fibers, and therefore the two 

are not in complete adhesion to each other; however, when the 

plate is kept in contact with the smooth back of another plate 

with no interleaf paper therebetween, there occurs a problem 

of blocking.  In addition, the interleaf paper has the function 

of protecting the plate surface to prevent scratching, and the 

function of preventing the next plate from being picked up 

together when the plate is picked up with a suction disc in a 

setter; and for the interleaf-paperless technology, substitutes for 

those functions are indispensable.

Fig. 2 Image formation mechanism of typical thermal negative 
CTP.

Problems with Prewashless Technology3.2 

In the former CTP plate HN-N, the oxygen-blocking layer 

of a water-soluble resin is indispensable as so mentioned 

in the above.  The layer exhibits the oxygen-blocking 

capability owing to the hydrogen bond of the OH group in 

the water-soluble resin, and the OH group content ↑(up), the 

molecular weight ↑, and the layer thickness ↑ are necessary 

for oxygen blocking; however, all these means are toward 

the reduction in the water solubility.  If the oxygen-blocking 

layer is not previously removed by washing with water but 

is kept processed in the development bath along with the 

photosensitive layer, then the developer may be thickened 

therefore bringing about some problems in that the liquid 

circulation in the system is worsened and a coating film is 

formed around the roller and is transferred onto the plate.  

For solving the problems, an oxygen-blocking layer satisfying 

both the solubility in alkali developer and the oxygen-

blocking capability must be introduced.

Problems with Sensitivity Increase3.3 

In general, for accelerating the radical polymerization 

reaction, it is effective to activate the initiation reaction for 

radical generation and to activate the chain polymerization 

reaction; however, these cause problems of temporal stability 

reduction and unnecessary fogging under room light; and 

therefore, it is necessary both to satisfy the requirements and 

to solve the related problems.

Main Techniques of “HN-N II”4. 

Interleaf-paperless Technique4.1 

For omitting the interleaf paper from the radical 

polymerization system, substitutes for the functions of 

interleaf paper of <1> blocking resistance, <2> scratching 

resistance, and <3> releasability in pickup are necessary.  

For these functions, it is considered effective to form void 

between the surface of the photosensitive layer and the back 

of layer superposed thereon; and accordingly, the surface of 

the photosensitive layer is matted (Fig. 3, Fig. 4).

Fig. 3   Surface structure of HN-NII.
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Fig. 4   Layer structure of HN-NII.
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<1> Blocking Resistance:
A mat material is given to the oxygen-blocking layer, by 

which, therefore, the adjacent plates could be kept in point 

contact with each other even in interleaf-paperless stacking, 

and therefore their blocking can be prevented.

<2> Scratching Resistance:
Even in contact of the constitutive members and the 

plates with each other, the mat material given to the oxygen-

blocking layer produces void between the layer and the 

photosensitive layer, therefore preventing the layers from 

being scratched.

The CTP plate material for newspaper printing is put 

on a skid board and fed to the machine, and when the skid 

board on which a few plates remain is replaced with a new 

skid and when the plates are moved to the new skid, if the 

photosensitive surface is not protected with a interleaf paper, 

then there occurs a problem of surface scratching owing to 

the contact with the aluminium support.  However, by the 

combination of the above techniques, it has become possible 

to prevent scratching even in interleaf-paperless operation.

<3> Releasability in Pickup:
For picking up the printing plate one by one from the pile 

of the plates using a suction disc, a planning is necessary for 

making air exist between the adjacent plates.  Printing plates 

of which the two faces are flat and smooth may be picked up 

by a few plates at a time owing to vacuum adhesion; however, 

matting prevents the plate feeding trouble as giving void for 

air existence between the adjacent plates.

The above-mentioned techniques attained the interleaf-

paperless technology.  As a result, the environmental load is 

reduced by about 15% relative to the former model (HN-N), 

in the entire product life cycle from production to discarding 

in the LCA computation of converting the environmental load 

to CO2 emission; and for example, in use of 3,000 m2/month, 

replacing the former system with the HN-N II system brings 

about CO2 reduction of 2 tons/year (Fig. 5).  In addition, 

the interleaf paper-removing mechanism can be omitted, 

therefore attaining 20% speed-up of the plate-making speed.
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Fig. 5 Reduction of the environmental loads resulting from 
product life cycle.

Prewashless Technique4.2 

For realizing the prewashless system, the oxygen-blocking 

layer must satisfy both the solubility in alkali developer and 

the oxygen-blocking capability.  For increasing the solubility, 

the molecular weight of the water-soluble resin is lowered 

and the resin is planned to have an acid group introduced 

thereinto, thereby having a high solubility.  These are toward 

the reduction in the oxygen-blocking capability of the layer, 

but the insufficiency of the oxygen-blocking capability has 

been solved by employing the technology that was brought 

into practical use for processless thermal CTP materials.  

Tabular particles having a high aspect ratio are added to 

the oxygen-blocking layer, by which the layer may have the 

desired oxygen-blocking capability even though containing 

a low-molecular resin but taking advantage of the gas-barrier 

property by the path length (Fig. 6)2).

From the above results, the processing in the development 

bath along with the oxygen-blocking layer, without 

prewashing, has enabled stable development.  The waste 

in prewashing can be omitted, therefore attaining waste 

reduction of 30% or more as compared with the former case.

Acid-Modified 
Water-Soluble Resin

Tabular Particles

Fig. 6   Oxygen barrier by high-aspect ratio filler.

Sensitivity Increase Technique4.3 

Underexposure results in polymerization failure after 

image formation, therefore resulting in run length reduction.  

For attaining high run length necessary for newspaper 

printing, the film strength after polymerization must be 

increased.  For attaining a sufficient film strength even in 

underexposure, we investigated efficiency increase in the 

initiation reaction and developed a new radical generator.  

We considered that the mere sensitivity increase in the 

reaction system would significantly detract from the storage 

stability and the safelight stability and therefore the intended 

sensitivity could not be attained; and therefore, under the 

planning idea of imparting a physical strength even in the 

absence of polymerization acceleration, we developed and 

introduced the mechanical strength increasing technology 

for binder and the adhesiveness increasing technology to 

aluminium support.

<1> Efficiency Increase in Initiation Reaction
For generating radicals with a small exposure amount, 

it is necessary to increase the electron transfer efficiency 

from the sensitizing dye to the radical generator; and for 

increasing the electron receiving efficiency of the radical 

generator from the sensitizing dye, we planned for LUMO 
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level reduction (Fig. 7).  Regarding the stability of concern, 

a radical-trapping agent that is effective only for the small 

amount of initiation radicals to be generated through thermal 

decomposition is introduced, thereby giving the stability not 

having any influence on the chain polymerization reaction in 

laser exposure.  With the sensitivity increase, there occurred 

a problem of some unnecessary reaction under a fluorescent 

room light; and we solved the problem by controlling the 

blocking capability of the oxygen-blocking layer.  Briefly, 

the oxygen permeability of the layer was so planned that 

it is sufficient for quenching the small amount of radicals 

generated in fluorescent light but has no influence on the 

large amount of radicals generated in laser exposure, whereby 

the sensitivity increase and the handlability in light were both 

satisfied.

Fig. 7 Electronic transfer efficiency improvement by reduced 
LUMO level.

<2> Mechanical Strength Increase of Binder
For HN-N II, we developed a new high-strength urethane 

binder.  The urethane binder comprises a soft segment and a 

hard segment and has both elasticity and abrasion resistance, 

and this is highly resistant to friction shock to the blanket 

in the printing process.  In addition, HN-N II inherits the 

preheatless image formability characteristic of HN-N owing 

to the highly-reactive group introduction.

<3> Adhesiveness Increase to Aluminium Support
The surface structure of the aluminium support was 

micro-roughened to improve the run length in a low-

exposure region (Fig. 8).  The surface of the aluminium 

support was micro-roughened to enhance the adhesiveness 

of the photosensitive layer-aluminium support interface, 

whereby the plate can exhibit run length applicable to mass-

scale newspaper printing even in a low-exposure region.  On 

the other hand, with the increase in the adhesiveness, the 

development removability of the non-image area may worsen; 

however, by providing a layer having a high alkali solubility 

between the aluminium support and the photosensitive 

layer, the plate satisfies both good adhesiveness and good 

development removability.

As a result of the above, the plate attained the effective 

sensitivity of 65 mJ/cm2, the sensitivity of 1.5 times that of 

the former plate, and the run length of 1.2 times.  Regarding 

the resolution, the plate is on the same level as that of the 

former plate, and is applicable to an FM screen 36 μm (Fig. 9, 

Fig. 10).

Fig. 8   Surface structure of aluminum support.
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Fig. 9   Sensitometric curve.

Fig. 10   Dot reproduction curve.

Quality Characteristics of HN-N II5. 

1) Interleaf-paperless operability (without blocking, 

scratching, paper feeding trouble).

2) Waste reduction by 30% in prewashless operation.

3) Effective sensitivity increase of 1.5 times relative to the 

former plate (100 mJ/cm2  65 mJ/cm2).

4) High run length (120% relative to the former plate).

5) High image quality (dot reproducibility, 1 to 99%; with 

FM screen applicability).
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Conclusion6. 

The thermal negative CTP “HN-N II” for newspaper 

printing described in this report is a commercial product 

which inherits the “preheatless processability” and the 

“high image quality” characteristic of HN-N, and realized 

“prewashless” and “interleaf-paperless” operability, thereby 

exponentially enhanced the high producibility and the 

environmental aptitude required by newspaper printing 

plate production.  Other characteristics are that the plate 

keeps high stability and high run length and can optimize 

the producibility with a high-speed thermal setter owing 

to the increased high sensitivity thereof; and the plate is 

much expected from both the environmental aspect and the 

producibility aspect.
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