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1 COURSE COORDINATOR
Francisco Llapart Castilla

(London, 1963)

1.1 Training
- Degree in Pharmacy at University of Barcelona
- Licensed in Optics and Optometry at University of Granada
- Othopaedic Technician License at University of Barcelona
- Master in quality control and biotechnology with Dr Cass and Dr Ganju at Imperial

College (London)
- Professor of contactology at University of Barcelona
- Technical Director of Medilent Laboratories
- Auditor ISO certified medical devices by Dr Muller-Lierheim GmbH
- Technical Director and holder of Llapart prosthetic cabinets (Barcelona and Bilbao)

1.2 Prosthetic experience
- Titular ophthalmologist for 20 years in cabinets; 30-50 patients daily

1.3 Current activity
- Head of Pharmacy in Barcelona
- OOD Holder and Ocularist for fitting cabinets and manufacture of ocular prostheses

FM0239CAT
- External auditor in ISO standards for medical devices

1.4 My experience
When I was twelve years old I started working with my father as a lathe operator in his contact
lens laboratory, we had a Nissel manual lathe. At that time we made gas permeable and soft
contact lenses.

In 1981 I went to work for a period of time at Bernard Shields' laboratory in Blackpool (UK),
where I trained as a contact lens laboratory technician from design to manufacture. At that
time contact lenses were manufactured using manual lathes and the calculation instruments
were simple tables and a calculator.

In 1982 I worked at Kelvin Contact Lenses in Manchester. We started using the first
semiatomatic lathes with a spreadsheet provided by 64K Spectrum computers.
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In 1987 the first automatic lathes with integrated numerical control appeared. The possibility
of manufacturing a toric surface also appeared as a novelty, so I went to Switzerland for a
season with Gfeller A.G.

In 1993 I entered as technical director of Medilent laboratories which produced artificial tears
and maintenance solutions for contact lenses. Then I travelled several times to London to
Polytech's headquarters as they were preparing a computerized three-axis lathe that allowed
to reproduce any geometry which extended the field of contactology to corneal sclero lenses,
conformers and even intraoculars.

In 1995 I got as technical director that my laboratory became the first certified in Spain with
the CE mark for medical devices (ISO9000).

In 1998 I began my work in Barcelona and Bilbao as an ocular prosthetic specialist at a
minimum level of 32 patients per day, an activity that I currently do.

In 2003 I trained for a year in Clinical Ophthalmology under the guidance of Dr. José Salcedo,
doctor in ophthalmology and former head of the Cruces provincial hospital in the Basque
Country.

As a conclusion to this small sample of my experience, I would like to thank everyone who
helped me and especially my father and Josechu for believing in me.

F.LLAPART
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2 COURSE PROGRAMMA

2.1 Module1: Generalities
We will begin the course with a detailed study of the tools needed to perform the prosthetic
work from the facilities to the legal regulations.

2.1.1 Facilities
In the facilities section we will describe the infrastructure required from patient care to the
manufacturing laboratory.

For example: We install a zone for the patient and a laboratory that fulfill the established
requirements but we do not make an adapted ramp of access to the place, we will not comply
with the effective norm.

2.1.2 Tooling
In tooling we will study all the measuring and manufacturing instruments necessary for ocular
prosthetic work.

2.1.3 Reagents
The necessary reagents for taking impressions. Polymerization resins and appropriate solvents.

2.1.4 Legal norms
In order to carry out the ocular prosthetic work it is necessary to have a sanitary license of
manufacture, it is the sanitary opening of the premises and it must comply with established
requirements. Here we will see examples of SOP´s required.

2.2 Module2: Onset
Corresponds to the general concepts prior to beginning ocular prosthetic work. For example, it
is essential to know how to put on and take off an ocular prosthesis, but not everyone knows
this: Curiously, in many ambulatories and clinics they do not know how to remove an ocular
prosthesis.

We will also study other fundamental tools such as the use of shapers to take measurements.

Last but not least, we will study the typology of the different ocular prosthesis patients in the
section on psychological aspects.
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2.2.1 Psychological aspects
Not all patients are the same and have the same needs, a patient wearing an ocular prosthesis
is not the same as a newly operated patient. In this section we will deal with the patient's
behaviour, analysis mechanisms and the professional's response.

2.2.2 Shapers
We will describe what they are, the types and what they are used for. We will also define the
ideal post-operative and measurement shapers.

2.2.3 Insertion and extraction of ocular prosthesis
Know how to place and remove an ocular prosthesis. In this course we will explain simple
methods and small tricks such as turning a badly placed prosthesis.

2.3 Module3: Taking measurements
One of the fundamental parts of ocular prosthetic work is to take the measurements correctly
since all posterior work depends on the measurement made.

This module will help us identify different types of cavities whether operated or unoperated. It
will also help us identify different bag bottom shapes and palpebral structures.

We will see real cases of operated and non-operated patients with different symptoms.

We will explain step by step the procedure to take measurements and the necessary
parameters such as pupil diameter, iris, palpebral openings.......etc.

2.3.1 Previous exploration
In the previous exploration we will first detail the necessary data to include in the patient card
and then we will approach the previous examination of the three basic ocular structures:

- Eyelids
- Conjunctive and bag bottom
- Orbital cavity

2.3.2 Taking measurements
In the second part we will explain in detail how to take ocular measurements using a mixed
technique of impression and molding with dental wax.

2.4 Module4: Mold
Exclusive module of manufacturing techniques. We will explain step by step laboratory
techniques to obtain a correct mold.
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2.4.1 Mold preparation
We will start from the impression of the taking of measurements and we will elaborate a
plaster mold. To do this, we will first analyze the treatment of the plaster, then we will see the
appropriate muffles and finally the setting of the plaster.

We will explain the whole process to generate a suitable plaster mold and we will comment on
possible errors such as the appearance of pores in the mold.

2.4.2 Mold treatment
In this section we will see the process of demuffling, preparation and placement of iris in the
mold.

2.5 Module5: White

2.5.1 Preparation and treatment of the white
The white is the first form that we will elaborate. It will have the same shape as the ocular
prosthesis and we will have to test it in the patient's cavity to see its fit.

In white preparation we will see its formation and manipulation process. We will also highlight
the correct closure of muffles.

In detail we will explain the process of polymerization of white and its subsequent muffled.

Finally we will see the most frequent errors and problems that appear during the process of
preparation and treatment of the white.

2.5.2 White testing
As the white is the first form to be tested on the patient, its preparation will be particularly
important. In this section we will study its preparation until the final presentation that will be
the white testing.

In the next block we will study the protocol of the white testing in the patient, which consists
of placing the shape in the patient's cavity and verifying its behaviour.

Points to observe, notes and corrections. We will also dedicate a section to the solution of
problems related to the white.

Finally, we will see the white reduction process and its preparation for color.

2.6 Module6: Color
In this module we will study one of the fundamental concepts in prosthetic work: Color.
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The color is the foundation of the aesthetic part that presents the ocular prosthesis, it will be
the first thing that the patient looks at, if the color is correct we already have a psychologically
satisfied patient.

First we will deal with the different types of light and color, color theory. Later we will see the
physioanatomy of the iris since we must know what we are going to paint, a dark brown iris is
not the same as a caramel brown.

Later we will study the basic colors necessary to elaborate a table of colors of ocular prosthetic
work. This point is important because we have to keep in mind that the human eye always has
defined color patterns that give its natural appearance, if for example we want to paint a
green, we have to know how to mix it so that it is natural and not an artificial green comic
type.

Pupil and iris painting techniques, we will explain a simple technique that divides the iris into
several zones and allows us to apply a systematic routine by applying different colors in layers.
For example, we will know when to apply a yellow or a red and in which layer to apply.

We will talk about the basic pantone of colors we need to make the color, also explain a
routine to point types of colors, nuances and layers.

We will also describe the basic colors of veins and sclera.

We will see step by step how to paint a sample and apply the different layers.

Possible mistakes in the painting.

Tools needed to paint ocular prostheses.

Pigments and solvents needed for painting.

2.7 Module7: Transparent
The transparent is the shiny external part of the ocular prosthesis, provides an aesthetic effect
of brightness as the natural eye and depth, anterior chamber effect.

2.7.1 Transparent preparation
We'll see what compounds and mixtures we need to prepare a transparent.

We will also see step by step the guideline of preparation of a transparent.

2.7.2 Transparent treatment
In the transparent treatment we will describe polymerization methods and the final pre-
polishing and polishing techniques.
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2.8 Module8: Adaptation
We incorporate one of the most interesting modules of the course that does not usually
appear in other courses that are limited only to workshop concepts.

In this module we will see the process of adapting an ocular prosthesis and, above all, we will
comment on the most common mistakes, whether or not they can be solved. If they can be
solved, we will study the solution techniques.

We also incorporate as a novelty a review of the different types of retouches that can be
applied for example, how to raise or lower a prosthesis or move temporal or nasal among
others. We will also see special retouches such as ptosis, insufficient clefts, entropion,
extropion........etc.

All the above techniques will provide us with an effective tool to acquire the necessary
experience of how to react successfully to any unforeseen event in the process of adaptation.

2.8.1 Common mistakes
Review of the most common mistakes in prosthetic fitting and their solutions. We will also look
at failures that cannot be fixed.

2.8.2 Retouches
As we have mentioned before, we will see adaptive retouches that will help us finish work
without having to repeat them. For example, let's imagine that we adapt an ocular prosthesis
and all is well included the color, but it remains high. Using a small touch we can get it down
and avoid repeating all the work from the beginning.

2.8.3 Cases gallery
We will present different commented cases of adaptation from real patients.

2.9 Module9: Post adaptation
Module dedicated to post-adaptation routines. Once the ocular prosthesis has been adapted,
it must follow a daily maintenance routine, and the patient must also undergo periodic check-
ups.

2.9.1 Insertion and extraction
We will review again the technique of inserting and removing an ocular prosthesis since this
technique must be transmitted to the patient to learn to manipulate their ocular prosthesis.
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2.9.2 Prostheses maintenance
We will see the type of maintenance that should be applied to the ocular prosthesis. We will
also see the daily routines.

2.9.3 Post adaptation check-ups
Routines and programming of periodic revisions to our inquiry.

2.9.4 FAQ
We incorporate a section in which we include the most frequently asked questions that a
patient asks us with the appropriate answers for each case.

2.10 Module10: Annex I

2.10.1 Advices

2.10.2 Suppliers
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3 INTRODUCTION
Years ago, to many professionals sounded strange the term Ocularist, they did not know if it
was an ophthalmologist, optometrist or an orthopedic prosthetist. It was considered a rare,
minor and very distant profession in the health field.

Today the term Ocularist already appears in Internet search engines defined as a carefully
trained technician expert in the art of manufacturing and adapting ocular prostheses, so it
already refers to a specialization.

Nowadays an ocularist must perform many more functions than manufacturing an ocular
prosthesis:

- Measuring the patient's psychological disorder
- Solve an anatomical problem
- Solve an aesthetic problem

The current ocularist needs the following notions:

- Eye physiology and anatomy
- Pathology and ocular clinic
- Techniques for the manufacture and adaptation of ocular prostheses
- Artistic techniques

By taking this course you will have all the theoretical bases to manufacture and adapt a
custom-made ocular prosthesis.
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4 COURSE OBJECTIVE
The aim of this course is to study the manufacture and adaptation of custom-made ocular
prostheses.

You will have the necessary knowledge to elaborate a high quality custom-made product,
differentiating themselves from the standardized products existing in the market.

The consequences will be aesthetic, physiological and psychological.

Unlike the classic "artificial eye", a custom-made ocular prosthesis has a reconstructive
function of the cavity.

 There are three types of ocular prosthesis adaptation in the practice:

- Standardized: It consists of having a stock of ocular prostheses of different colors and
shapes. The adaptation consists of trying until it fits and is similar.

- Adapted: It consists of asking a manufacturer for an ocular prosthesis, specifying
certain parameters of shape and colour. Once received, it adapts to the patient,
retouching the shape.

- Customized: It consists in taking measures to the patient, to manufacture and to adapt
the prosthesis.

Of the three methods mentioned above, it is evident that custom work presents a greater
professional and creative challenge, but we should not discard the first two (they can always
get us out of trouble).

The three types of adaptation represent three levels of professional work, it is evident that if
we know how to carry out a prosthetic work to measure we will dominate without problem
standardized and adapted prostheses.

Ocular prostheses are currently manufactured with acrylic resins. It has not always been this
way; before, they were manufactured using blown glass.

At the beginning of the 19th century, prostheses were only manufactured in France, then
imported into Germany by the Muller family. They were made of lead glass and the
manufacturing technique consisted of blowing glass into shape. Later in the mid-twentieth
century, American prosthetic technicians introduced polymethylmethacrylate (PMMA) as a
reference material instead of glass because it was more biocompatible and did not break in the
cavity.

 Let’s look at a couple of cases:
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Case 1

Case 2

Here we have represented two cases that came to my office. The patients had been using this
type of prosthesis for years.

Everything indicates that they are standard or adapted adaptations.

Let's look at the faults and what can be improved:

Case 1

- Open palpebral cleft
- Patient has insufficient bag bottom
- Prosthesis too concave
- Entropion sup-inf
- Prosthesis too low
- Incorrect iris color
- Pupil too marked
- Absence of crown
- Corneal sclerotic zone too marked
- Incorrect sclera color
- Incorrect vein arrangement
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- If we observe the OD, the patient wears a contact lens that tends to darken the color
of the iris.

Case 2

- Supra-orbital sinking
- Open palpebral cleft
- Prosthesis too concave
- Prosthesis displaced towards temporal
- Incorrect plane, inclined upwards, probably due to eyelid pressure
- Strong Ectropion Inf
- Incorrect iris color and missing a color shade, blue-violet
- Crown too marked and clear in color
- Corneal sclero zone marked and incorrectly colored
- Incorrect sclera color
- Absence of nasal and temporal veins

Let’s look at our goal:

Case with correct cavity and sac bottom
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Custom ocular prosthesis. All the works can be improved, in this case it would be necessary to
mark a little more the corneal scleral area and add orange traces in iris.

Sometimes we have to assess whether it is really worthwhile to redo an excellent job for small
details.

Next we will see some cases of real patients with custom-made ocular prosthetic adaptations:

Endophoric microphthalmos, note the difference in eyeball volume.

Exophoric microphthalmos, without so much difference in volume but an oblique deviation that causes the upper
eyelid to press on the prosthesis.
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Evisceration, observe upper eyelid in slight ptosis

Elevation of the upper eyelid is achieved by pressure induced by the ocular prosthesis.

Evisceration, observe supraorbital sinking.
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Classic case of supraorbital sinking due to lack of fat in the orbital cavity

Eviscera

A patient who has a good cavity after being eviscerated OI. Note that the quality of the prosthetic reconstruction
depends very much on the initial state of the patient's cavity.

Enucleation, observe upper eyelid entropion.
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Entropion in the upper eyelid combined with a slight ectropion in the lower eyelid.

Cases attended and conducted by D.Francisco Llapart.
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