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175 years of German eye prostheses

by Theo Knauer, Berlin & Giinter Schliiter, Lauscha

In the year 1597, the two gaffers
Greiner and Muller didn’t know
that with their founding of a
glass factory in Lauscha, this
region would become the most
important place for glass and
become famous 250 years later.
It started with green-tinged
“forest glass”, crown glass,
flasks and drinking vessels.
Beakers were fabricated, which

old glass factory Lauscha, 1597-1905

hid the defects of the “forest
glass” behind enamel. This
finishing originated in Venice
and spread in the middle of the
16™ century all over Europe,
while having its peak in
Thuringia between 1600 and
1770. The glass factories in
Thuringia were counted among
the best in Germany. The basic
material was a fast melting
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sediment of quartz, melter and
colours in the form of metal
oxides. The bonding agent
turpentine makes the material
able to be painted. The painted
works were heated in an oven
on 500 to 600 degrees Celsius,
so that the paint connects with
the grounding.
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After 1720 translucent glass was used for coffee and tea cups and vases. The colouration based on the Chinese
porcelain, but also used native themes of fauna and flora. The colours were more beautiful on the translucent

glass, than on the coloutrless or green-tinged glass.

1760 the foundation for a new manufacture was laid, the fabrication of lamps. This technique bases on the
converting of glass tubes and sticks for home work. It started with pearls and figurines, after that glass devices
for chemistry and medicine and especially after 1849 Christmas tree decoration.

Glassblower at work, 1700

! Lehmann 1925 // $.94

Starting from the middle to the
end of the 18" century, glass eyes
for toys and puppets were
fabricated. The irises of those
eyes were a single black point or
a blue or brown circle with black
point.

“The end of a colonred glass stick was
molten, pushed to create a broad point
and after that pushed into the middle
of a black glass drop as pupil. Then
the end of a thicker and colourless glass
stick was molten, put onto the iris, the
first stick melted off and replaced by a
wire. Grabbing the wire and melting
off the other colourless stick, some glass
was left on the iris to represent the
cornea of the eye. The still hot cornea
was pressed against a slab, to form a
curve.””

Those eyes were used in the toy
factory in the nearby Sonneberg.
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German eye specialists were
thinking for a long time about
producing  their own  eye
prostheses like the Parisian eyes.
The medic Prof. Heinrich
Adelmann got interested in those
eyes, probably through his
children’s toys. The renowned
ophthalmologist had  already
ordered eye prostheses from
Paris for his patients. He
contacted  glassblowers  in
Lauscha, amongst others Ludwig
Muller-Uri (1811-1888) and laid
the foundation for the German
eye prosthesis manufacture.

Ludwig Miller-Uri was born on
the 4" of September 1811 in
Lauscha as the son of a
glassblower. He worked in the
glass factory even during his
school years and became sheet
glass fabricator in Marienthal.
Back in Lauscha he fabricated
glass eyes for puppets and
animals. With the interaction
between the glassblowers and the
ophthalmologist of that time, the
development of the eye
prosthesis manufacture took its
course:

Ludwig Miller-Usi, 1811 - 1888



Miiller-Uri thought the iris of
the French eyes to be painted
with enamel, what proved to be
wrong later. After some trial
and error, he developed a new
technique of enamel colouring:

A part of a glass tube was molten off
and blown into a sphere. In the
middle of this sphere a drop of
coloured glass was pressed, as a basis
and laid aside. Then the top of a
crystal glass stick was heated, pressed
flat. Into this flat area, a pupil of
black glass was placed and the iris
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painted with enamel. This stamp was
then pressed and molten on the sphere
and its basis. (Lehmann 1923 [/
S.45)

After that, the eye hull had to be
designed from the spherical
glass.

Working equipment and...
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... painting devices (first technique)

While the French used lead glass, Miiller-Uri used “boneglass”. The white colour used for the artificial eye apple
was made up of the normal glass basics such as sand, soda and potash, with grinded bones of animals.

In the beginning, Miiller-Uri let his father-in-law Karl Greiner-Vetterle abrade the used parts of the glass
spheres. But this left the edges of the eye prostheses sharp and in need of being heated again (for removing the
sharpness). Due to the brittleness of that sort of glass, a lot of eyes broke. Another technique was more
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successful: Blowing a small hole into the sphere and cutting off the hull from the sphere. The edges were left
smooth.

In 1853 provided Miiller-Uri his first patient with an eye prosthesis and after some more years, his eyes
superseded the French eyes in quality, beauty and colouring. His prostheses were awarded in exhibitions in
Berlin (1844) and Miinchen (1855). The ophthalmologist Dr. Ritterich from Leipzig prided Miller-Utis eyes and
saw them as more successful than the French or Venetian eyes.

But Miller-Uri was disappointed about the quality of the surface of his eyes. After some wearing, the glass
became rough due to the tear fluid and other secretion. Miiller-Uri was looking for new material in Paris, where
Boissoneau and Noel tried to discover his secret of fabricating the iris. But Muller-Uri didn’t give in and also
declined the invitation to work in Paris. In Spring 1850 he returned to Lauscha.

The Parisian eye manufacturers were as secretive as he, but he discovered accidentally a coloured glass stick on
the work table of one of his French colleagues. Back in Lauscha he tried to design the iris completely with glass,
not with enamel as before. The coloured glass sticks were molten onto the glass basis.

The search for replacing the white glass he was using and needed to be replaced due to the roughening up of its
surface, continued. Miiller-Uri learned on his trip to Paris that their glass was even less usable, as it contained
lead. After some weeks, the eyes seemed to be unusable.

,,Iris colouring sticks™ (new technique) and a ,,painted® iris (old technique)
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The mutual effort of Friedrich-Adolf Muller-Uri, Septimius Greiner-Kleiner, August Greiner-Wirth and
Christian Muller-Pathle led to the discovery of cryolith glass in 1868. The new material was tested and its
advantages noted: Its small weight and the resistance against abrasion.

Another invention for the manufacture of glass prostheses happened in 1885. The gas burner was invented in
1867 and in the same year gasworks were established in Lauscha. It was now possible to design a washed-out
limbo: The darker edge between iris and sclera. Another difficulty in the first years of production was the
depiction of blood vessels. Deep red glass was unavailable in Lauscha, so Miller-Uri had to use pale red glass
which was pulled into thin glass sticks. After some tests Miiller-Uri developed sticks of ruby glass which was
perfect for “painting” the red blood vessels. In the eighties of the 19" century, Miiller-Uri and his productions
gained a lot of international reputation. He was honoured on exhibitions in Vienna (1873), Philadelphia (1876),
Sydney (1880) and Melbourne (1881).

Lauscha superseded Paris in the manufacture of eye prostheses. The eyes from Lauscha were seen in technique
and material as the bests worldwide.

International Exhibition Philadelphia 1876
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After his death in 1888, Miller-Uri’s sons and other relatives continued the eye manufacture. Before 1900
several factories were established in Germany. His son Reinhold stayed in Lauscha. The other son Albin went to
Leipzig in 1912, whose sons Ludwig ,Otto and Werner went to Jena and Berlin. The nephew Friedrich Adolf
Miller-Uri founded his own company in 1860 in Wiesbaden. In Lauscha itself existed 54 companies in 1923.
One differentiated between two forms of manufacture and distribution: The selection and the specimen (the
fabrication of individual eyes for patients). Also to be noted is that there was a big difference between human
eye prostheses and those for animals or toys.

The volume of output in the year 1919 was about 100°000 human eye prostheses. 75% of it went abroad, after
1923 even over 90% (USA, Eastern Europe, Scandinavia, France and Great Britain).

‘§_l
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Most ocularists received their training after World War I in Wiesbaden, Berlin and Leipzig. Other foundation
places were Geneva (Ernst Greiner in 1900), Stuttgart (Ad. Miller-Welt) and Berlin (Richard Greiner in 1913).
And after 1923 the cities of Breslau, Jena, Coburg, Essen, Hamburg, Dresden and Munchen. Ocularists abroad
were mostly descendants of people from ILauscha: England (10), USA (7), Paris (7), Lyon (4), Vienna (3),
Budapest, Prague, Geneva, Stockholm, Rome, Venice and Cairo (in each case 1). In the German speaking parts
of Europe are nowadays about 30 companies active.

The double-barrelled names stem from the fact, that a lot of people had the same name in the small village of
Lauscha. To distinguish the people from each other, a second name was added, based on certain characteristics
ot skills. The glassblower Johann Andreas Miiller (1770) chased away some youths. In the lawsuit afterwards the
sovereign compared his brave deed with the people in Uri, Schwyz and Unterwalden (Switzerland). Miiller and
his descendants therefore received the second name “Uri”.

In the first fifty years of eye
manufacture, the prostheses
were designed with thin shell,
similar to the French products.
In the daily practice, double
walled prostheses were more
useful. These eye forms were
distributed — after 1872 by
back side of a double walled Friedrich Adolf Miiller-Uri.
»reform eye* Those eyes were called Snellen-
eyes or “reform eye”. The
backside of the “reform eye”

was adapted to the eye socket. Rounded frames are more comfortable and easier to insert or take out. At some
point the “reform eye” nearly displaced the one walled prostheses, but nowadays the latter is used more often
once again. Only special glasses are used for the production of eye prostheses nowadays, glasses which are
especially produced for the eye manufacture. Different sorts of glasses are used, which need to have the same
melting temperature for fusing together easily.

The prostheses of cryolith glass of today, have a hard and smooth surface and were tested for biocompatibility.
In normal usage, the glass doesn’t irritate the skin of the eye socket. The coloured glasses used for the iris and
the pupil don’t come into contact with the skin, as they are molten between the cryolith (white eye ball) and the
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crystal glass (artificial cornea). The smooth surface doesn’t hinder the eye movement. The fire polished surface
allows for medical and hygienically immaculate cleaning.

Around 1950 propaganda started to claim that synthetic materials were able to substitute everything. Nowadays
we know that this is only a question of aesthetics: Even though we have plastic, we continue eating from
porcelain plates and drink from glasses made of real glass. And premium quality cosmetic is sold in glass flasks
and pots. Naturally the biocompatibility is of high importance for eye prostheses. The mechanically polished
surface of a plastic eye is soft and easily damaged. Even hardly recognisable scratches lead to an irritation of the
eye socket. Synthetic materials (PMMA) can only be imperfectly cleaned and the surface is water resistant. The
tear fluid spreads therefore unequally on the prosthesis and the patient needs to use artificial sliding means. The
prostheses have to be polished twice a year and allergic reactions are possible.

The eye prosthesis manufacture in Germany is of high quality. Natural eyes can be replaced by double or single
walled eye prostheses and the patient regains a cosmetic balance. The eye should be replaced after two years.
The only drawback of a glass eye is its breakability, which can easily be counteracted with care in handling the
prosthesis.

Cryolith glass is more than usable for glass eyes: It is biocompatible, hypoallergenic, fire polished and therefore
hard and smooth. The artificial eye is due to its hollowness light, has a wettable surface, chemical endurance and
natural shine.
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