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Abstract 
  SAES has developed a range of dispensable dryer 
solutions, based on different technologies and materials. 
Among these, DryPaste, a thermally curable and screen 
printable solution, AqvaDry, a transparent solution 
which maintains its transparency even after water 
sorption, and ZeoGlue, an edge sealant with active 
barrier properties 

 
 

1. Introduction 
 

  It is well known that OLED displays are degraded 
by H2O. Available solutions for moisture management 
are mainly based on discrete dryers [1] and/or on 
“passive” barrier edge sealants. The goal of this work 
was the development a new family of dispensable 
solutions for water management in OLED, based on 
technologies which enable the tailoring of their 
properties. 

 
 

2. DryPaste 
 
  DryPaste1 is a dispersion of micron-sized CaO in a 
silicone matrix. It can be dispensed in air by screen 
printing or syringe techniques, down to 200 µm lateral 
definition. 10 micron thick films have been obtained 
by screen printing on glass with a screen of a suitable 
mesh; films up to 80 microns are obtainable with this 
technique. The film, which can be exposed to air for 
few minutes with minor degradation of its sorption 

                                                        
1 DryPaste is an International Trademark, registered under the 

"Madrid Agreement and Protocol" and property of SAES 
Getters SpA   

properties, has then been characterized for water 
sorption at low partial pressure, giving the results 
summarized in Figure 1. The testing procedure is 
described in reference [1]. A study on the relationship 
between the activation conditions (time and 
temperature) and the gettering performances of the 
deposited film has been carried out, showing that best 
results in terms of sorption speed are obtained with 
milder activation conditions (130°C for 5’) (see 
Figure 2; film thickness 80 µm). 

 
 
 
 
 
 
 
 
 
 

Fig. 1. Water sorption of a cured DryPaste film at 
25°C and 10-1 mbar H2O. 

 
Fig. 2. DryPaste sorption speed in air after 
different activations. 
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3. AqvaDry 
 

AqvaDry2 is a dispensable dryer designed to work 
as active filler or as dryer film where a high 
transmittance is requested. This material takes 
advantage of the hygroscopic property of an inorganic 
salt combined with the transparency and 
processability of a polymeric material 2, 2.  

 
 
AqvaDry is a fluid paste and its viscosity can be 

modulated in a wide range (20cPs - 1400cPs) by 
regulating the concentration of an inert component 
without modifying the drier performances. Ink-jet 
printing, spin coating and screen printing are some 
deposition techniques that can be adopted to produce 
homogeneous AqvaDry layers (Figure 3).  

In order to obtain a consolidated material after 
deposition, two different families have been 
developed, curable by different mechanisms: UV 
irradiation with low energy density and an isothermal 
process at low temperature.  

Photo-calorimetric analysis has been used to 
evaluate the polymerization transition related to the 
UV curing. Exothermic transition related to the 
polymerization of a liquid AqvaDry sample has been 
monitored during its UV irradiation by means of high 
pressure Mercury lamp with a total light intensity of 
20 mW/cm2. A complete exothermic radical 
polymerization has been observed for a 2 min and 30 
sec UV curing process corresponding to a total Energy 
Density of 3J/cm2, as can be seen in Figure 4.  

 
 
 
 
 

                                                        
2 AqvaDry is a Requested Trademark by SAES Getters SpA. This 

material and its associated products are covered by a PCT patent 
application deposited by SAES Getters S.p.A.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thermally curable AqvaDry solution has been 

submitted to Differential Scan Calorimetry (DSC) 
analysis to value the temperature activation for the 
radical polymerization.  

In Figure 5 the isothermal scan for an AqvaDry 
sample heated at 70°C is reported. The exothermic 
transition is completed within 20 minutes, which is 
the minimum time in order to get a complete curing. A 
DSC analysis on the cured film (Figure 6) shows that 
a polymer matrix with glass transition temperature of 
about 100°C has been produced, and that no residual 
transition occurs.  

 
 

 
 
 
 
 
 

Fig. 3. AqvaDry viscosity trend. 
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Fig. 5. Isothermal scan on thermally 
curable AqvaDry sample.

Fig. 4. Photo-calorimetric analysis during UV 
curing of an AqvaDry sample. 
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UV and thermally curable AqvaDry formulations 

are able to produce transparent layers and they 
maintain their transparency even after saturation in air 
(Figure 7).  

 
 
 
The functional properties related to a 10 µm cured 

AqvaDry film are characterized by a H2O sorption 
capacity (ρ = 1,06g/cm3) at RT, 40% RH of 3,4% wt 
and at 85°C, 85% RH of 2,6% wt. For H2O sorption 
speed, values of ∼ 1-2 µg cm-2 min-1 up to 10 µg/cm2 

has been recorded at RT, 40% RH and at 85°C, 85% 
RH. 

 
 

4. ZeoGlue 
 

ZeoGlue is a UV-curable edge sealing formulation 
featuring active moisture barrier properties. It is based 

on a dispersion of nanozeolites3 obtained by means of 
a proprietary process, in epoxy glue. ZeoGlue has 
outstanding stability properties so that no mixing is 
required and the nanoparticles dispersion is stable (no 
sedimentation or segregation is observed) for long 
times. Moisture sorption tests were carried out on 
samples in a glass to glass configuration prepared and 
cured in glove box. Measurements of the lag time 
have shown that in the case of treated nanozeolite the 
breakthrough time is a factor 1,2-1,3 higher than the 
case with raw nanozeolites at the same glue line width. 
Passive edge sealants have lag times that are an order 
of magnitude lower. 

In Figure 8 is shown a Dynamic Light Scattering 
(DLS) measurement of uncured ZeoGlue that clearly 
shows a narrow distribution of nanoparticles with a 
main size centered at 300nm without aggregates. The 
distribution of nanozeolites is stable over time and 
neither aggregation nor phase segregation occurs for a 
time longer than six months. 
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Fig. 8. DLS of ZeoGlue. 

 
The thermal stability of ZeoGlue after curing was 

characterized by means of a TG curve, showing 
substantial stability up to 200°C (Figure 9). 
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Fig. 9. TG curve of ZeoGlue. 

                                                        
3 This material and its associated products are covered by a PCT 

patent application. 

Fig. 7. Transmittance of AqvaDry films as 
cured and after saturation. 
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Fig. 6. DSC scan on a thermally cured 
AqvaDry sample. 
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5. Conclusions 
 

The availability of a new family of dryer materials 
and edge sealants, based on different technologies 
which enable to tailor their properties, offers new 
possibilities for the management of moisture in OLED 
applications. These materials can be used in different 
configurations, and combined among themselves, in 
order to get the best performances for any specific 
OLED device. 
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