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Tip: Producing Nanocellulose Films for Repairs 
on Transparent Paper 

 

 

Introduction 
 

Nanocellulose was recently introduced to paper conservation for mending tear repairs, pulp infills, and 
as a coating to strengthen paper (Douglas and Coulthard 2019, Dreyfuss-Deseigne 2017a, Dreyfuss-
Deseigne 2017b, Dreyfuss-Deseigne 2017c, Gomez 2017, Santos 2017, Völkel 2017, Williams 2018). The 
types of nanocellulose available include micro-fibrillated cellulose (MFC), cellulose nanocrystals (CNC), 
and bacterial cellulose (BC).  MFC consists of fibers that are fibrillated mechanically using high sheering 
force to create a three-dimensional network of long nanosized cellulose fibrils (Dufresne 2018). CNC 
consists of cellulose microfibrils that have a distinct rod-like shape and are formed through chemical 
acid hydrolysis (Dufresne 2018). BC is a chemically pure cellulose formed as a metabolic product from a 
range of bacteria (Dufresne 2018). 

Currently, pre-formed nanocellulose films can be purchased in 15 and 20 grams per square meter (gsm) 
(Art Conservation 2019). However, the films are often cost prohibitive and there is little control over the 
product that is received. At the Amon Carter Museum of American Art, we have begun producing our 
own nanocellulose films to test its use on a collection of preparatory sketches on transparent paper. 
Creating our own films has allowed us to create the equivalent of 30 to 45 films for the cost of 2 of the 
15 gsm pre-formed films and it has allowed us to have greater control of the films we use.  

Preparation  

The supplier in Weidmann Fiber Technology produces Celova for Art 
Conservation (Figure 1), which is an MFC gel that was developed for use 
in art conservation (Weidmann Fiber Technology 2019). The 
concentration of the gel can vary, but Weidman Fiber Technology 
produces a gel that is about 3% MFC. The exact percentage is placed on 
each container of Celova for Art Conservation. The gel we received is a 
2.6% MFC gel, which can be seen in Figure 2. 

After email correspondence with Rémy Dreyfuss-Deseigne (Dreyfuss-

Deseigne 2018), who helped develop the Celova for Art Conservation and 

helped introduce nanocellulose to art conservation, a process for 

creating nanocellulose films in the Amon Carter Museum’s conservation 

lab was developed. A variety of test films were made to determine the 

concentration, the amount of solution needed, and the best mold for 

forming the film. After testing the films made, the following 

Figure 1 Celova for Art Conservation 
produced by Weidmann Fiber Technology 
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methodology was determined to create films 

that would work best on the range of 

transparent paper in need of treatment. 

First, a 0.2% solution is made. Since we are 
working with a 2.6% MFC gel, 7.7 g of the MFC 
gel was used for every 100 mL of deionized 
water. Films are usually made in batches of 200 
mL. So, 15.4 g of MFC gel is weighed in a 
beaker. Then the beaker is filled up to the 200 
mL mark with deionized water. The solution, 
which can be seen in Figure 3, is stirred until 
there no more clumps of gel. The solution is 
then left to soak for a little while, just to make 
sure all the gel gets dispersed. 

The solution is then transferred into the 
silicone tray, seen in Figure 4. For our purposes, 
11.5 or 20 mL in each of the openings of the 
silicone tray forms films that best meet our 
needs. The solution is then left, covered on a 
flat surface to form the film as it dries out. The 
final dried film can be seen in Figure 5. 

 

 

 

 

 

 

 

 

 

Figure 2 Celova for Art Conservation 2.6% gel on looking glass 

Figure 3 0.2% Solution of Celova for Art Conservation and deionized water 
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The silicone tray used produces 
nanocellulose films that are 30 
mm by 80 mm. Other containers 
were tested for forming the film, 
but the small rectangle films 
that the silicone tray forms are a 
manageable size, can easily be 
trimmed for tear repairs, and 
are easily removable from the 
tray. When selecting a container 
for drying the film, a flat base is 
important to create a film of 
consistent thickness. 

The thickness of the 
nanocellulose films can be 
adjusted to meet the needs of 
each individual object. This can 
be achieved by either adjusting 
the concentration of the solution 
or by adjusting the amount of 
solution placed in the container 
that is being used for drying. and 
we can make sheets in whatever 
size we want. 

  

Figure 4 Silicone tray used to produce nanocellulose films that are 30 mm x 80 mm, containing 
20 mL of solution per opening 

Figure 5 Silicone tray containing dried nanocellulose film 
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Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

The final films were also placed over a color chart and photographed to visually show the opacity of 
each film. Figure 6 shows the 11.5 mL of solution while Figure 7 shows the film made from 20 mL of 
solution. The grammage, thickness, and opacity (see Appendix for opacity formula) were then measured 
for both the films. Table 1 shows the results of these measurements. 

 

Table 1 Characteristics of Nanocellulose Films Made at the Amon Carter Museum of American Art 

 11.5 ML OF SOLUTION 20 ML OF SOLUTION 

GRAMMAGE 8.34 gsm 16.67 
THICKNESS 20 µm 30 µm 

OPACITY 13.3% 16.2% 
 

 

  

Figure 6 Color chart with 8.34 gsm nanocellulose film made 
from 11.5 mL of solution 

Figure 7 Color chart with 16.67 gsm nanocellulose film 
made from 20 mL of solution 
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Appendix 
 

Opacity of the nanocellulose films was measured using the spectrometer of the VSC 8000, a forensic 
imaging tool. Measurements are taken in two consecutive readings as described by Roger Williams 
(2018). The nanocellulose was placed on white backing for the first reading. The second reading was 
taken with the nanocellulose film placed over a black background. The readings were then input into the 
following formula for opacity. 

 

𝑂𝑝𝑎𝑐𝑖𝑡𝑦(𝑦) =
𝑌(𝑏𝑙𝑎𝑐𝑘)

𝑌(𝑤ℎ𝑖𝑡𝑒)
 𝑥 100 
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Sources of Materials 

Celova MFC for Art Conservation 
Weidmann Fiber Technology 
Neue Jonastrasse 60 
8640 Rapperswil SG 
Switzerland 
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