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ABSTRACT 

The Suermondt-Ludwig Museum (Aachen) holds five 
Spanish fifteenth-century panel paintings in their 
collection. The five panels are all fragments, likely 
removed from their original settings at the turn of the 
nineteenth century during the upheaval of the 
Napoleonic Wars and sold on the art market after 
extensive restoration. 
Three of these five panels have been already treated at 
SRAL. The additional two will undergo a full 
conservation campaign in the coming year carried out in 
collaboration with conservation students from the 
University of Amsterdam and conservation training 
programmes in Spain. 
A treatment protocol was devised to ensure a systematic 
and sympathetic treatment, including reintegration. This 
provided key skill development for the trainee 
conservators. The removal of non-original surface 
materials revealed overcleaned and severely damaged 
surfaces. The integration of these surfaces required an 
innovative approach to return a sense of authenticity to 
the artworks, individually and as a disparate group. The 
subtle shift in gloss and texture between areas of paint 
and gilding, between different pigments bound in 
animal glue, egg tempera, and oleo-resinous glazes had 
been lost. The selection of conservation materials for 
infilling and retouching aimed to return this ephemeral 
play on light to the surfaces. 
This paper will discuss this innovative approach using 
the reintegration of one of the set of five panel

paintings: the “Adoration of the Kings” (Inventory 
number: GK 243) as a case study. The materials were 
carefully chosen so as not to be mistaken for original 
materials in the future. The approach entailed thinking 
out of the box and approaching the filling and 
retouching stages simultaneously rather than as 
independent actions. This allowed a more holistic 
strategy to reintegration than if all losses were filled 
first prior to retouching. 

The filling materials utilised are based on a studio 
formulation consisting of a novel combination: Arbocel 
500 (cellulose fibres) bound in a mixture of Aquazol 
500 (poly(2-ethyl-2-oxazoline)) and Methocel A4M 
(methylcellulose) bound in water. This mixture was 
used to fill deeper losses and modified with aluminium 
hydroxide powder to create a surface fill. The protocol 
used began with testing of the materials to find the right 
formulation; adaptations for the typology of fill were 
incorporated into this design. The filler formulation is 
modified to best adapt to the specific losses in each area of 
each panel. The decision not to re-varnish the panels 
allowed filling and retouching to be carried out 
simultaneously and the different gloss surfaces of 
individual paint areas to be imitated by modifying the 
amount of retouching binding media (Aquazol 200 
dissolved in ethanol/water). The resulting appearance 
allows different colour and surface finishes to retain 
their independent characteristics and returns a more 
authentic surface finish to the fifteenth-century 
artworks.
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working properties shifted the approach from a bulk 
filler to a stratigraphic one. Here the layers of the filler 
were applied in sequential steps, allowing the previous 
layers to dry prior application of the next one. Thus, a 
two-step process for filling was employed, with the 
formulation modified accordingly. Additional 
aluminum hydroxide was added to create smoother fills. 
These retained a porosity similar to that of gesso and 
created a surface on which the retouching media could 
be applied. 

 
 

2.3 Reintegration: retouching 
 

The surface texture of the obverse and reverse panel 
differed subtly. Additionally, neither surface was 
uniform in gloss. The dominant shifts in gloss on the 
obverse can be associated with the different typologies 
of materials used to construct the panel: gilding, 
tempera paint and oleo-resinous glazes. The differences 
in gloss on the reverse were less. The decision not to 
apply varnish after cleaning meant that the surface 
gloss differences were maintained. A retouching system 
was required that could be easily adjusted to the gloss 
of the surrounding area. We required a medium that 
could be either matt or glossy and did not alter 
considerably on drying or change colour on ageing. The 
medium should retain solubility in water or alcohol. 

 
We selected QOR watercolours for initial [7]. These 
are readily available in a wide range of colours as 
artistic materials for painters and can be easily modified 
with the addition of a supplementary binding medium. 
More importantly, studio formulations can easily be 
made by dissolving the binding medium in water or 
water/ethanol solutions to produce a wide range of 
coloured paints with slightly different drying 
characteristics. The luminosity and brilliance of the 
pigments bound in this medium are maintained on 
drying and matches closely with that of egg tempera. 
The binding medium of the QOR colours is Aquazol®. 

 
Aquazol®: this is a synthetic resin, poly(2-ethyl-2- 
oxazoline), which is available in different molecular 
weights first produced by Dow® Chemical in the late 
1970s. It has a broad solubility in water and polar 
organic solvents, and retains its solubility over time. It 
has been used in conservation since the 1990s as a 
consolidant, adhesive and binder for inpainting [8]. 
The properties that make it ideal for use as a 
watercolour binder also make it an 

 
excellent medium for retouching. QOR colours (of 
which there is a range of 83) have been developed by 
Golden Paints. Aquazol® (variants 50, 200 and 500) is 
available from most conservation suppliers. 

 

 

Figure 8 – Retouching tests made it over the 
previously  arbocel tests 

 
The self-formulated binding medium can be easily 
mixed with dry pigments. Formulations based on water 
and water/ethanol mixtures can deliver a wide range of 
paints that produce surfaces with differing degrees of 
mattness or glossiness. A variety of studio formulations 
were trialled and in combination with the different 
typologies of fillers as described above. Results were 
promising as higher gloss surfaces could be achieved 
with a higher proportion of binding medium, which 
matched the surface glance of the oleo-resinous glazes 
originally applied over gilding, and matter surfaces 
could be attained by decreasing the amount of binding 
medium, matching the matter tempera paints. Colour 
matching could be achieved by selecting and mixing 
modern pigments with spectral appearances close to 
those of the fifteenth century. 

 
The visual perception of the painting was deteriorated 
by several white blanched areas that appeared as halos 
across the pictorial surface. We tested to improve those 
aesthetic damages with our in-painting and recover 
through it the original painting perception while 
respecting the artwork patina. 
 
 
3. RESULTS AND DISCUSSION. METHODOLGY: 
FROM TESTING TO PRACTICE 

 

The same approach was utilised for both the recto and 
verso of the panel. Treatment was carried out 
consecutively by three trainee conservators, Christa 
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Molenaar, Betlem Alapont and María Vicente, as part 
of their training at SRAL. The three students (all authors 
in this paper) came from three different University 
degree programmes, respectively the University of 
Amsterdam (Amsterdam), Universidad Politécnica de 
Valencia (Valencia), and Escuela Superior de 
Conservación y Restauración de Bienes Culturales 
(Madrid). The three students’ time at SRAL studios did 
not overlap with each other. Test boards and 
formulations were left for the subsequent student and 
repetitions of the experiments allowed each student to 
become familiar and comfortable with the innovative 
system. Tips and tricks were passed on providing a good 
base for developing skills and prowess in filling and 
retouching. The methodology utilised differed from that 
taught previously to each student in that no varnish was 
employed that unified the surface gloss and saturation 
of the paint, nor was filling completed prior to 
retouching. The lack of varnish proved the most novel 
challenge as ‘mistakes’, such as overfills or mismatched 
colour, had to be removed directly from the original 
surface. These mishaps could be removed or modified 
easily with water, which applied in a controlled manner 
was not dangerous for the original surface. The 
flexibility of the system allowed different zones to be 
completed before moving on to other areas. This 
deviates from traditional filling and retouching 
techniques where first the former is completed prior to 
the latter. Dividing the tasks in such a manner allowed 
for a more holistic approach to the reintegration of the 
pictorial surface. 

 
 

4.  CONCLUSIONS 
 

This case-designed, new methodology aimed to develop 
a reintegration system that would be suitable for all five 
panels. This was considered important as all five panels 
are part of the same collection and could be exhibited 
together, as a set or individually, amongst artworks 
from other times and regions. The fills and inpainting 
needed to be consistent in appearance, but variable in 
application, to achieve slightly different surface 
textures and glosses as a unifying varnish would not be 
utilised. Each of the five panels presents different 
aesthetic challenges, and thus creating a single, set 
formulation was not possible. The formulations were 
designed to be easily adjusted to achieve as wider range 
of surface characteristics as possible. The variables 
considered were stiffness v fluidity, matte v glossy, 

 
smooth v rough and dense v porous. These differences 
were achieved through experimentation and slight 
modification of the constituent components of the fill 
(Arbocel, Evacon R, cellulose ether and aluminium 
hydroxide) and of the retouching system (QOR v dry 
pigments+medium, dilutent). The study through 
practical testing and material research managed the 
successful treatment result visible while contemplating 
the all five panels back on display. For further testing 
and research we would like to suggest studying the 
applicability and stability of the method in larger areas. 

 
The highly skilled retouching technique forced us to 
master the balance between the dry pigments and 
colours. This method besides the matteness of the non- 
varnished painted surface was one of the most 
challenging matters from the retouching stage, but a 
perfect case of study for our own personal and 
professional future references. 

 
This training has been of great value for the students, 
not only regarding their retouching skills but improving 
their etiological vision and conservation approach for 
their further professional careers. The flexibility of the 
method allowed the trainees to resume cleaning 
treatments in some areas as a result of a further 
understanding of the complexity of the composition and 
the required improvement on those selected sections. 
Thus, regaining the more likely original appearance of 
the artwork. 

 
Finally, the unusual workflow and knowledge sharing 
exercise this innovative project presented should be 
highlighted. The sharing and active collaborations of all 
parties involved in the study strengthened the 
importance and indispensability of practise and skill 
acquisition, as well as knowledge transmission and 
communication within the conservation field. 
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NOTES 
 

 i  Titles St. John the Evangelist Drinking from the 
Poisoned Chalice (GK84a) and The Beheading of St. John 
the Baptist and the Feast of Herod (GK243), The Fall of 
the Rebel Angels (GK532) and The Last Judgement 
(GK533), Suermondt-Ludwig-Museum, Aachen. 
 
ii The severely abraded and damaged condition of this 
paint layer supports this assumption. 

 
iii The recipe of this combination varied substantially 
depending on the needs of each area requiring filling. 
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