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The loss or absence of an eye creates not only a functional disability, but also an important psychological
impact on an individual’s social and professional life. Ocular prostheses are maxillofacial prosthetic devices
which are generally custom made to replace a lost eye. Polymethyl methacrylate (PMMA) is the most
common material used for manufacturing ocular prostheses. The main component of the ocular prostheses
is the artificial iris that needs to be identical to the healthy one. For this reason manufacturing the iris is a
challenging task for the maxillofacial anaplastologist. The main procedure used in manufacturing the iris is
the manual painting technique which can be time consuming and susceptible to error, mainly regarding the
color matching. The subject of this article describes an alternative technique of manufacturing the iris. This
technique involves using a digital photographing image of the healthy eye which is edited and printed on
photographic paper and it seems to offer good esthetic results being less complicated compared to the
conventional manual painting technique. The main deficiency of the method is the color distortion which
appears after the iris is embedded in the ocular prosthesis. This is caused by an alteration of the photographic
paper during the final polymerization stage of the ocular prosthesis which takes place at high temperature.
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Ocular prostheses are maxillofacial prosthetic devices
which are generally custom made to replace a lost eye[1].
Nowadays, ocular prostheses used for rehabilitation of
the patients that lost an eye are made from three types of
materials. The techniques used in manufacturing these
prostheses are different depending on the material [2], [9],
[10]. The most common type of ocular prostheses is the
acrylic one, followed by the glass and silicon prostheses.
The silicon prostheses have limited indications and are not
being used on large scale.
The main component of the ocular prostheses is the
artificial iris that needs to be identical with the healthy one.
For this reason, manufacturing the iris is a challenging task
for the maxillofacial anaplastologist. The main procedure
used in manufacturing the iris is the manual painting of all
the details and shades with different types of pigments on
various types of stands such as paper, aluminum disks or
acrylic disks. We prefer acrylic disks that are painted using
oil paints impregnated in acrylic light curing lacquer.
Regardless of what materials are being used, this procedure
is time consuming and susceptible to error mainly
regarding the color matching[3, 4].

Fig.1. Manual painting of the iris (left) and final aspect of an ocular
prosthesis (right)

The objective of this article is to describe an alternative
technique of manufacturing the iris for custom made ocular
prostheses.
Experimental part
Material and method
This alternative method has been developed by trying to
replace the manual painting of the iris. It involves
processing a healthy iris photograph in a photo editing
software. After processing, the image of the iris is printed
on a photographic paper and embedded in the custom
made ocular prosthesis [5, 6].
A crop sensor DSLR camera with a 100mm macro lens
was used to photograph the healthy iris. Natural light,
different types of photo flashes or a dedicated macro flash
was used to take the photograph. Different methods of
photography were tested and the one with the most natural
results was chosen[7, 8].
Finally, the photograph of the healthy iris was taken in
standardized conditions using a grey card for correct
exposure and a more precise white balance. No flash was
used and the image was saved in the RAW format. The
images were imported on a computer and the most clear
and natural one was chosen for editing in a photo editing
software. Other elements that appeared in the initial image,
like the eyelids, the eyelashes or light reflections were
removed. Also the color, brightness and contrast of the
picture were corrected.
In the editing software the part of the picture which
included the iris was cropped. A clear part of the iris which
did not show light reflections was copied and pasted on
the areas which did not corresponded regarding the image
quality. The result is a disc which looks like the patient’s
iris. Adjustments needed to be made to the pupil in order to
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Fig. 2. The image in the photo editing
software (left); copying and pasting a clear
part of the iris (right)

Fig.3. A more advance stage of editing
(left); the iris without reflections (right)

Fig.4. The edited iris (left); multiple
copies of the iris with slightly changed
image shade, saturation, contrast or
brightness before printing (right)

Table I
COMPARISON BETWEEN THE DIGITAL PHOTOGRAPHIC TECHNIQUE AND THE CONVENTIONAL
MANUAL PAINTING TECHNIQUE
CRITERIA

DIGITAL
PHOTOGRAPHIC
TECHNIQUE

MANUAL PAINTING
TECHNIQUE

Fig.5. Manually painted iris (up) vs.
printed iris (down)

be perfectly round and without light reflections. This disc
was then calibrated to the same diameter to the healthy
iris. Multiple copies have been made slightly changing the
image shade, saturation, contrast or brightness. All these
copies were printed on photographic paper.
Together with the patient, each of the printed copies
was compared to the healthy iris in order to choose and
crop the most natural one. On the picked iris a transparent
acrylic convex disc was glued using cyanoacrylate
adhesive. The acrylic excess was removed and the iris
80

was finished and polished. Then the artificial iris was
embedded in the ocular prosthesis.
Results and discussions
The described technique is a simple, practical and less
time consuming method of manufacturing the iris for ocular
prostheses. The method also requires minimal artistic
skills. A comparison between the digital photographic
technique and the conventional manual painting technique
is shown in table 1.
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Over time, the color of the artificial iris continued to
change and the differences between the ocular prosthesis
and the natural eye became more obvious. Therefore, the
ocular prostheses made using this technique needed to be
replaced.
Conclusions
Manufacturing the iris is a challenging and very important
stage during the custom made ocular prostheses
fabrication. Multiple methods and techniques are being
described and used, each with its advantages and
disadvantages.
Manual painting of the iris remains the traditional
technique to which the alternative methods are compared.
The digital photographic technique offers very good
esthetic results and is a less complicated, less time
consuming, simple and practical method. Furthermore, this
method does not require special technical or artistic skills.
The only deficiency of the method is the color distortion
that occurs after the artificial iris is embedded in the final
ocular prosthesis. The color distortion is caused by an
alteration of the photographic paper during the final
polymerization stage of the acrylic resin. This aspect needs
to be further studied in order to avoid this type of
deficiencies.
The artificial iris manufactured using the method
described above is thinner than the manually painted one
and has a more natural aspect because it replicates the
patient’s natural iris with minimal color modifications.
This technique offers very good esthetic results being
less complicated compared to the conventional manual
painting technique.
However, some deficiencies of the method were
observed when the final prosthesis was inserted in the
ocular defect. The main problem was the color differences
between the natural and artificial iris. This difference of
color was not present when the iris was manufactured.
This distortion appeared after the iris was embedded in
the ocular prosthesis and was caused by an alteration of
the photographic paper during the final polymerization
stage of the ocular prosthesis which takes place at a
temperature of 1000C.
In our opinion, these deficiencies can be avoided by
using other types of acrylic resins which needs a lower
polymerization temperature. In this case the manufacturing

method of ocular prostheses needs to be changed to one
which is more demanding and complex.
Other alternatives are:
-the coating of the photographic paper after the printing
stage with a 100µm laminating pouch in order to prevent
any color flowing due to the effect of the acrylic resin [5];
-the usage of an acrylic material instead of photographic
paper as a printing support and heat resistant color
pigments.
Either way, the technique requires further study in order
to be effective and to offer good and predictable results.
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