Examination methods - types

P (4°)

|
|
|
|
| P
|
|
|
|

B M1 M2

Notes on handling the contact lens

Before fitting a contact lens, the eye to be exam-
ined must be anaesthetised in an appropriate manner.
In addition the pupil must be fully dilated for
examination of the ocular fundus.

As the concave contact surface of a contact lens
normally has a radius of curvature that is higher than
that of the cornea, the intermediate space should be
filled with 2 drops of physiological saline or methyl
cellulose.

It is easier to put the contact lens onto the eye, if
the patient looks upwards and the eyelid is lifted
slightly. Any air bubbles will disappear if the contact
lens is slightly twisted and tilted.

If, after the examination, the lens should adhere,
then one should slightly impress the globe at the
margin of the sclera (with a glass rod or similar
implement).
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After use, the contact lens must be cleaned with
water and a cotton swab to prevent any residues, e.g.
methyl cellulose, from drying out and adhering.

For disinfection, disinfectants such as CLORINA
(manufactured by Lysoform, Dr. Rosemann GmbH,
Berlin) may be used (5% solution, for 10 minutes). The
lens must then be rinsed with distilled water and dried
with a sterile swab.

Contact lenses must on no account be boiled or
heated excessively in any way. Similarly, alcohol should
not be used for cleaning or disinfection.

Fig. 18
Stereoscopic observation
with the slit lamp
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3.7 Fluorescence observation
and slit lamp microscopy in

contact lens fitting

Sodium fluorescein has been used as a dye in
medicine for more than 100 years for physico-chemical
and biological investigations. In 1881, EHRLICHER
introduced it to ophthalmology. Since about 1938, it
has also been applied to contact lens fitting. The
method is based on the fact that the fluorescence light
can be spectrally separated from an exciting light.
Structures absorbing the fluorescein dye are
contrasted much better against the non-fluorescing
environment. Fluorescein, for example, stains damaged
cells and fills intercellular spaces.

Especially in contact lens fitting this method is used
to check the fit of hard contact lenses as well as the
inspection of the cornea after contact lenses have
been worn. This method not only permits the fit of
contact lenses and the lachrymal flow to be assessed,
but also allows superficial injuries of the corneal
epithelium to be detected. Even minute corneal defects
that may remain undiscovered by normal slit
examination can be revealed in this way.

Correct fluorescence observation requires a suitable
excitation light source and a properly dosed
concentration of fluorescein in the lachrymal film,
fluorescein is inserted into the conjunctival sac either
by drops or with a fluorescein strip.

The yellow-green fluorescence light is not
monochromatic, the emission maximum is at
1= 530 to 535 nm. Hence, for excitation a radiation
of 1< 530 nm is necessary. The efficiency of fluor-
escence is highest with blue light excitation in the
wavelength range 1= 450 to 500 nm. The halogen
lamp of the slit lamp serves as excitation source. A
cobalt blue filter is swung into the optical path of the
slit lamp serving as an exciter filter. Stray light that
would reduce contrast must be blocked for observation

and photographic documentation by using a barrier
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filter. For this, a yellow filter with 1= > 530 nm is
used. This filter blocks the blue exciting light and
transmits only the yellow-green fluorescence and
longer wavelengths.

Concentration of sodium fluorescein

The optimum fluorescence effect is achieved with a
sodium fluorescein concentration of 0.2 to 0.4% in the
lachrymal fluid.

This concentration is obtained by dripping 1 drop of
2% sodium fluorescein into the conjunctival sac of a
patient with normal lachrymal secretion. The reaction
time is about 1 to 2 minutes. In the case of hypose-
cretion, however, this concentration will be too high.
As a result there will be no fluorescence, but only a
brownish coloration of the lachrymal film. This can be
remedied by either using 1% sodium fluorescein or by
adding a drop of physiological saline.

In the case of hypersecretion, the above mentioned
concentration of sodium fluorescein will be too low.
Thus, a higher dose should be applied.

In essence the use of fluorescence observation with
the slit lamp in contact lens fitting has the following
applications:

- Inspection of the outer anterior segment of the eye
before inserting a contact lens

- Inspection of the fit of the contact lens on the eye
with and without sodium fluorescein

- Inspection of the anterior eye segment and particu-
larly of the cornea on removal of the contact lens
after it has been worn over a long period

- Thorough inspection of the contact lens.
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These inspections can be performed as follows:
Inspection of the anterior eye segments

This inspection is carried out using diffuse or direct
focal illumination with a wide, fully opened slit. The
cornea is examined for scars, vascularisation, neo-
vascularisation, infiltrates, abnormal changes of the
tissue of the corneal back surface, ring-shaped lipoid
inclusions at the corneal limbus, and inclusions with
keratoconus. Sclera and lids are examined for irregu-
larities, the conjunctiva for congestion and possible
anomalies. It is also possible to assess the lachrymal
fluid.

Inspection of contact lens fit

Conditions: diffuse illumination and a magnification
of approximately 12x. The following parameters may
be assessed: fit of the lens and centration, lens
movement (direction and speed), presence of air
bubbles or foreign bodies under the lens and the state
of the lachrymal fluid.

With hard contact lenses, the size of the contact lens
relative to the palpebral fissure, the hydrophobic state
of the contact lens and the distribution of the
lachrymal fluid under the contact lens (fluorescein
image) can be assessed. Also lenses may be checked
for any grease or dirt deposits. With soft contact
lenses, the size of contact lens movement in the region
of the limbus, the size of the contact lens relative to
the cornea and the state of the edge of the contact
lens (wrinkled or wavy, tightly fitted, pressure exerted
on conjunctiva) are assessed. Furthermore, blood
vessels can be examined to determine if the contact
lens dislocates or squeezes them which may cause
irritation of the conjunctiva.

Inspection of the cornea

The examination is performed with direct focal illu-

mination (by optical section), direct or scattering
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sclero-corneal illumination. The cornea is checked for
dots, abrasions, and erosions as well as possible
deformation (air bubble pits, oedemas). Furthermore it
can be examined for changes in the deeper corneal
layers, in the conjunctiva (pressure sores, allergic
reactions, problems with caring agents) and of the
eye-lids.

Inspection of contact lens

Contact lenses are inspected with diffuse and direct
focal illumination. The lens should be supported
during the inspection. The surfaces of the contact
lenses are checked for scratches, burr and palishing
marks. The edges of the contact lenses are examined
for cracks, chips, defects and possible deposits.

Interpretation of fluorescence patterns under
contact lenses with a spherical back surface

Flat fitting

The fluorescence image of a flatly fitted contact lens
on a spherical cornea shows a round, dark contact
zone in the centre surrounded by a wide fluorescing
ring that becomes brighter towards the periphery. The
fluorescence intensity increases continuously towards
the edge (intense yellow-green). A flatly fitted
spherical contact lens on a toric cornea forms a central
dark contact zone in the shape of an ellipse, the long
axis of which corresponds to the flatter corneal
meridian. With increasing toricity the ellipse becomes
flatter and longer. With a steeper meridian, the contact
lens juts out from the cornea and shows a zone of
increasing fluorescence.

Parallel fitting

A contact lens fitted parallel to a spherical cornea
shows a central, evenly round, dark contact zone sur-
rounded by a fluorescing ring that becomes brighter
towards the periphery. The dark zone covers about
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70 to 72%, the yellow-green ring about 28 to 30% of
the area. The marginal area must jut out gently and
continuously from the cornea with smooth transitions.
If this is not so, the contact lens surface has a defect

and should be removed immediately from the cornea.

The fluorescence image of a parallel fitted contact
lens on a toric cornea shows a central, dark contact
zone with peripheral indentations in the steeper
meridian. With increasing toricity of the cornea, a dark
bone-shaped or butterfly-shaped contact zone is
created. The contact lens rests on the flatter meridian,
in the steeper meridian it juts out from the cornea. The

marginal zone must project gently.

Steep fitting

The fluorescence image of a steeply fitted contact
lens on a spherical cornea shows a central fluorescing
"lake", surrounded by a paracentral, narrow and dark
fluorescence ring. This dark ring is adjoined by a fluor-
escing ring (at the marginal zone of contact lens)
having a brightness that increases continuously
towards the edge.

All transitions must be smooth.

The fluorescence image of a steeply fitted contact
lens on a toric cornea shows paracentral, dark, sickle
or kidney shaped contact zones towards the steeper
meridian. They are surrounded by a lachrymal lake that
becomes increasingly oval with increasing toricity. At
the periphery it merges with the fluorescing ring of the
marginal zone of the contact lens which becomes
brighter towards the edge.

After every observation with sodium fluorescein the
eye should be rinsed thoroughly with physiological
saline to avoid infection.
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3.8 Assessment of lachrymal film

The assessment of the lachrymal film and the
inspection of the lachrymal apparatus should be
performed at the very beginning of the examination,
particularly before contact lens fitting, as the quantity
and composition of the lachrymal fluid may change in
the course of examinations and measurements as well
as during the lens fitting process.

The daily lachrymal secretion amounts to about
0.5 ml to 1.0 ml. During sleep, however, no lachrymal
fluid is produced. If the daily secretion rate is less
(hyposecretion), there is the danger of hypoxia of the
cornea as the aqueous phase as oxygen carrier is too
weak. With soft contact lenses, additionally dehydra-
tion occurs. In the case of hypersecretion of lachrymal
fluid, there are generally no problems in contact lens
application.

Before the first application of contact lenses, the
ophthalmologist must check whether the quantity of
the lachrymal fluid of the eyes allows the wearing of
contact lenses and the composition of the lachrymal
secretion lies within the normal range. Every contact
lens needs a certain lachrymal film so that it can float
with minimal friction. Soft contact lenses additionally
require a certain tear humidity to remain elastic.
Depending on lens type, material and wearing mode a
daily quantity of up to 1 ml lachrymal fluid is neces-
sary. This quantity corresponds to the daily production
of a healthy person. A lack of tears may make wearing
contact lenses a risk.

The quality and quantity of the lachrymal film can
be examined simply and reliably with the slit lamp. The
break-up time and thus the stability of the lachrymal
film is an important criterion for symptom-free
wearing of contact lenses. To determine this break-up
time, the lachrymal fluid of the patient is stained with
sodium fluorescein drops without application of a local
anaesthetic. A cobalt blue filter is brought into the
optical path of the slit lamp. While the corneal surface
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is continuously observed through a yellow filter, the
time between lid blinking and the appearance of the
first dry spots (breaking up of the lachrymal film) is
measured. This interval is described as break-up time
(BUT). During this examination, one must ensure that
the patient is not dazzled (retinal irritation - reflex
secretion) as this would falsify the examination result.
If the break-up time is between 0 and 10 seconds, the
patient suffers from an acute lack of mucin. If this time
is between 10 and 25 seconds, mucin production is
disturbed and the lachrymal film is labile. With a
break-up time of more than 25 seconds the lachrymal
film is regarded as stable.

This examination can be performed more conveni-
ently, if a video system (such as the Model 020 Video
Compact Camera) is used on the slit lamp. In this way,
details of the observation process can be
differentiated and assessed more easily by slow
motion or single frame sequences on the monitor
screen. When the examination is recorded on a video
recorder with an integrated electronic counter the BUT
can be determined easily and precisely. This recording
method is an instant user-friendly, low-cost solution
preferable to normal photography which provides only
"still pictures” with no continuous visualisation and
requires time for film processing.
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3.9 Other examination methods

Apart from the examination methods covered so far,
slit lamps may also be used for other examinations
and treatments. To enhance the contrast of objects
with a high portion of red (e.g. fundus), green filters
(red-free filters) are required.

Observations in polarised light have also been
performed but so far these examinations have not
resulted in generally useful applications. For this
reason polarising filters are not incorporated in slit
lamps as standard.

Of particular interest and special importance is the
use of the slit lamp not only for observation but, with
suitable accessories, as a measuring instrument.

As the slit lamp is such a widely used instrument,
the cost of a measuring instrument can be reduced
considerably by making use of the mechanical and
optical elements of the slit lamp. The most popular
example is the applanation tonometer used to
measure the intraocular pressure. Further examples
are attachments for measuring the thickness of the
cornea, the depth of the anterior chamber as well as
length and angle measurements on the cornea. These
instruments will be covered in detail in section 5.

The slit lamp, however, is not only used as
examination instrument. The corneal microscope, can
assist in, for example, minor operations on the cornea,
such as the removal of foreign bodies. With the slit
illuminator the affected area can be appropriately lit.
Thanks to the large working distance between
microscope and eye, procedures are simplified.



d. Documentation of findings.

Fig. 19
Model 020
Video Compact Camera

Fig. 20
VISUPAC Software

Fig. 21
TV-attachment
with 3CCD camera

4.1 Video documentation

In recent years, video documentation has gained
general acceptance for slit lamp examinations
because a "still" photograph is much less meaningful
than a dynamic film record. Only with this technique
can the progress of slit lamp examination be repre-
sented realistically as the examiner sees it or he is
used to seeing it: as a complex picture.

Further advantages over photographic records
include lower light levels for the patient as well as the
fast availability of results. As film development is not
necessary, costs are also reduced. Often it is useful to
explain to the patient, findings or the condition and fit
of a contact lens during an examination. This saves
time-consuming theoretical explanations later. This
modern technique is well suited for documentation,

information and educational purposes.

For the SL 115 Classic, SL 120/130 various options of
video documentation are available.

For SL120/130 Slit Lamps:

- Commercial 1/2" TV cameras mounted via a
50/50 beam splitter with a sliding prism, TV adapter
f=75 mm and TV coupling (standard C thread/
C mount). Cf. Fig. 21. For special requirements a
3CCD camera can also be fitted easily.

- The Model 020 Video Compact Camera constitutes
a decisive milestone in the development towards an
integrated video documentation system. It mounts
directly between the microscope body and binocular
tube without the need for an intermediate piece or
TV adapter. This miniature camera has an outstand-
ing resolution. Due to its low weight, it does not im-
pair the mobility and ease of handling of the slit
lamp.

- Retrofitting of the SL 115 Classic with a 1/2" mini-

ature camera mounted via a video compact adapter.
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In addition to slit illumination, fill-in illumination
should be used to achieve better illumination of the
whole eye.

To fully utilise the available image quality a
TV system that transmits and records the colour and
synchronising signals separately is used, such as S-VHS
or HI 8 (Y/C). A complete video system for slit lamps
consisting of Model 020 Video Compact Camera,
monitor, video recorder and video printer is shown in
Fig. 22.

The VISUPAC digital image recording and editing
system for slit lamps rounds off the range of
documentation options.

4.2 Digital image recording
and editing

VISUPAC

The VISUPAC digital image recording and editing
system for slit lamps (Fig. 20) allows convenient stor-
age, editing and management of images obtained with
the slit lamp. The integration of a professional SQL
database ensures fast access to all data at high system
stability. Besides, the functionally designed graphic

user interface adds to fast operation.

Software features include extensive image editing
functions such as sharpening, blurring, zoom, invert-
ing, contrast and brightness adjustment, slide show,
etc., thus providing optimum postprocessing of
images.

Graphic and text elements are easily created and
inserted. These elements are part of a layer overlaid
to the image. They may at any time be revealed or
hidden, edited and deleted.

Another function allows transfer of a contour,
such as a circle or rectangle, from one image to other
images for comparison of a region of interest. Refer-
ence marks ensure geometrically correct transfer of
the contour in terms of position, size and orientation.

For data import and export, of course, the DICOM
standard (Digital Imaging and COmmunications in
Medicine) can be used. This allows patient informa-
tion to be included and transferred along with the
image file.

Fig. 22

SL 120 Slit Lamp with
video recording equipment
and video printer



Fig. 23
AT 020
Applanation Tonometer

5. Accessories.

The uses of a slit lamp can be extended by
a wide range of accessories for measurement,
examination and documentation.

The most widely used accessories are:

Applanation tonometers
for measurement of intraocular pressure

Micrometer eyepieces
for length and angle measurements on the eye,
particularly for contact lens fitting

Contact lenses
for examination of the iridocorneal angle, central
and peripheral fundus

TV cameras, co-observation tubes
for the documentation of findings and for
educational and training purposes

Digital image archiving
for the documentation of findings,

image processing and storage

5.1 Measurement of intraocular

pressure

The most widely used accessory for the slit lamp is
the Goldmann applanation tonometer. It is used for
measuring the intraocular pressure. Today, compared
with other techniques, this method is characterised by
high accuracy, reliability and simplicity. The design and
measuring principle of this instrument is well known
as many papers have heen published on it.

In practical use it is important that the tonometer is
correctly mounted on the slit lamp. For routine meas-
urements, it must be possible to move the applana-
tion tonometer into a working position quickly and
easily. On the other hand, it should not hinder normal
work with the slit lamp. These requirements are met by
the applanation tonometer models AT 020 (Fig. 23)
and AT 030 (Fig. 24) that have been specially designed
for the slit lamps SL 120/130. With an appropriate
tonometer holder however, the AT 020 Applanation
Tonometer may also be used on earlier slit lamp
models and the SL 115 Classic Slit Lamp.

Tonometer measurement

Before the measurement of the intraocular pressure
the illumination of the slit lamp must be adjusted:
maximum illuminated field, open slit, a blue filter, and
the slit projector swung out laterally to about 50°, 8x
or 12x microscope magnification.

The patient's eyes must be anaesthetised as usual,
and to avoid blinking, both eyes should be anaesthe-
tised. If necessary, the fixation light should be used to
fix the gaze. Next, a drop of sodium fluorescein solu-
tion is to be dripped into the conjunctival sac of both
eyes, if necessary, by means of a strip of blotting
paper.

The patient should look about 6° to the right.
During measurement, the patient's eyes must be wide
open. The examiner can assist in this by opening the
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Fig. 24
AT 030 Applanation Tonometer

patient's eyelids with thumb and forefinger.

Care should be taken however not to exert inad-
vertent pressure on the globe by the fingers which
should rest only on the bony eye socket.

The measuring body of the applanation tonometer
contains an image doubling prism. With this prism, the
lachrymal film ring between measuring body and
cornea is divided into two green fluorescing
semicircles.

Both semicircles must be the same size.

The corresponding vertical adjustment is performed
with the slit lamp.

The width of the rings should be about 0.2 - 0.3 mm
and should oscillate with the pulse beat.

For measurement, the measuring cell is brought into
contact with the cornea. The pressure on the cornea
is increased, starting from scale division 1 on the mea-
suring drum, until the inner edges of the rings just
contact each other (Fig. 25). The corresponding value is
then read from the measuring drum and converted to
kPa using a conversion table.

It is advisable to take a trial measurement first on
both eyes. Then three measurements are taken
successively on each eye to cover short-term variations
of the intraocular pressure. Finally, the mean value
should be calculated.

If the measurement takes too long, the corneal epi-
thelium will dry out to a greater or lesser extent and in
this case, measurements will be invalid. Therefore, the
measuring time should be short and measurements
should be taken on each eye alternately. Any
symptoms caused by drying out will disappear quickly
without further treatment.

Fig. 25
Measuring patterns of
applanation tonometer



Fig. 26
Micrometer eyepiece
(eyepiece field of view)

Fig. 27
Slit lamp
with co-observation tube

5.2 Length and

angle measurement

Not only for the ophthalmologist, but also for the
contact lens fitter it is of great advantage that he
can take length and angle measurements on the
SL 115 Classic/ 120/130 Slit Lamps with the appro-
priate accessories. It is possible, for example, to
measure the diameter of cornea and pupil or the
height of the palpebral fissure, and to determine the
axis of a toric contact lens. These measurements are
taken with a special eyepiece (Fig. 26) that fits into the
binocular tube of the slit lamp in place of the standard
eyepiece. To take measurements a medium magnifi-
cation of 12x should be selected.

Accessories

1 Reticle

2 Linear scale, 0.2 mm interval
3 Tabo angle scale, 2° interval
4 Front window

5 Reading ball

6 Eyepiece socket

The image scale in the eyepiece plane is then 1x.
With other magnifications, an appropriate scale factor
must be applied. The eyepiece contains a reticle with a
linear diameter scale of 15 mm graduated in 0.2 mm
intervals. The angular scale of 360° for the
measurement of the inclination angle is graduated in
2° intervals. The artificial horizon required for the
angle measurement is provided by a gravity ball.

For the measurement of the inclination angle the
image scale does not matter, it is only important that
the object field is sufficiently large for setting the
magnification on the slit lamp.

Additionally 10x

available. The reticle in this eyepiece has a 10 mm

micrometer eyepieces are
linear scale graduated in 0.1 mm intervals. For routine
check-ups it is also possible to take survey length
measurements by placing an appropriately sized slit on
the object to be measured and the slit length read
from a scale (SL 115 Classic/120/130).

5.3 Miscellaneous

Beside the wide range of accessories for the slit
lamp discussed above, the co-observation tube should
be mentioned as it is particularly useful for edu-
cational and training purposes (Fig. 27).



6. History of the slit lamp

and development of the photography of the optical section

As important as the slit lamp is for today's
ophthalmologic practice, as interesting, is the history
of its development allowing its special technical
features to be understood by those who are familiar
with the function and operation of the modern slit
lamp.

In judging the historical development of the slit
lamp one must consider that the introduction of the
instrument always had to be accompanied by the
introduction of new examination techniques. These,
however, were influenced not so much by the work of
the engineers but rather by the efforts and foresight of
the ophthalmologists involved. In other words, it was
not so much the quality and performance of a slit lamp
that was important for its general acceptance, but
rather the practicability of the relevant examination
methods.

Accordingly there were two conflicting trends in the
development of the slit lamp. One trend originated
from clinical research and aimed at an increase in
functions and the introduction and application of
increasingly complex and advanced technology. The
other one originated from ophthalmologic practice and
aimed at technical perfection and a restriction to
useful methods of application.

Diseases of the eye are best diagnosed by visual
inspection than by palpation. For visual inspection of
the outer eye, magnifying aids had been used in the
past. However, it was not as easy to observe the inner
eye, particularly the fundal retina and choroid.

The first to succeed in this was Hermann von
HELMHOLTZ (1850) with the invention of the
ophthalmoscope. This is regarded as the birth of
modern ophthalmology. Up to this fundamental
invention, it had been a long road for medicine and
especially for ophthalmology.

Fig. 28
Carl Zeiss

Fig. 29
Ernst Abbé

Fig. 30
Allvar Gullstrand



Fig. 31
Large Gullstrand
Opthalmoscope (1911)

In ophthalmology, the term "slit lamp" is almost the
only one used today. It would be more correct,
however, to call it a "slit lamp instrument”. Today's
instruments are a combination of two separate devel-
opments, that of the corneal microscope and that of
the slit lamp. The corneal microscope is the older
instrument.

Magnifying visual aids — even binocular ones — were
known, of course, before the eighties of the previous
century, such as the sphere loupe (approx. 50 D) by
HARTNACK.

Periscopic "plug lenses" (Steinheil-Coni; about
1866) were the predecessors of telescopic spectacles.
They could, however, also be used as a loupe after
HARTNACK. Around the turn of the century, these
devices were followed by assorted types of binocular
loupe. Before 1872, LIEBREICH used a monocular
microscope as

cornea microscope. The first

History of the slit lamp

independent development in this field however was
the "corneal loupe" the Rostock mechanic WESTIEN
made for W.v. ZEHENDER in 1886. It enjoyed great
popularity and underwent several technical changes.
Its optics classified the instrument as telescopic
spectacles with a power of 10x. In ZEISS, at this time a
GREENOUGH type reflected light microscope was
made. In 1899, the Jena physicist CZAPSKI developed a
new stand with an illumination system for horizontal
use. Soon it was fitted with an arc guide permitting the
instrument to be swivelled and a wooden cross-slide
stage with face frame. By changing eyepieces and
objectives, magnifications between 13x and 35x could
be selected.

The major difference compared with the instrument
of v. ZEHENDER was the image reversing prism system
according to the French engineer PORRO. Because of
this, it was possible to use the astronomical KEPLER
telescope system that allows higher magnifications.
On corneal microscopes, the magnification is
intentionally limited to 40x to avoid the problems of
patient movement. Today's cornea microscopes are
mostly a combination of a KEPLER telescope with a

GALILEAN magnification changer.

The first concept of a slit lamp dates back to 1911
and the great ophthalmologist Alvar GULLSTRAND and
the "large reflection-free ophthalmoscope"”. In the
same year, GULLSTRAND was awarded the Nobel prize.
The instrument was manufactured by ZEISS. It con-
sisted of a special illuminator that was connected by a
small stand base through a vertically adjustable
column. The base was freely movable on a glass plate.
The illuminator employed a Nernst glower which was
converted into a slit through a simple optical system.
This slit was imaged into the eye by an aspheric oph-
thalmoscopic lens. A binocular telescopic lens was
used for observation. The ophthalmoscope lens and
telescopic lens were both held in one hand. Image
contrast arose from differences in light scattering from
different media. This instrument, however, did not
receive further attention. The term "slit lamp" did not
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appear again in the literature until 1914.

There is no description of slit lamp findings by
GULLSTRAND himself. The first relevant description
was found in 1914 in the "Klinische Monatsblatter"
written by ERGGELET.

In the period after 1912, also the first retina camera
was developed after NORDENSON. The first photo-
graphs are known to have been published by
NORDENSON in 1915. In 1925, the first retina camera
containing an arc lamp as a high-intensity light source
was produced at ZEISS by closely following the princi-
ples of the "large reflection-free ophthalmoscope" of
GULLSTRAND.

Up until 1919, various improvements to the
GULLSTRAND slit lamp were made by HENKER, VOGT
et al. First, a mechanical connection was made
between lamp and ophthalmoscopic lens. This
illumination unit was mounted to the table column
with a double articulated arm. The binocular
microscope was supported on a small stand and could
be moved freely across the tabletop. Later, a cross-
slide stage was used for this purpose. VOGT introduced
KOEHLER illumination, and the reddish shining Nernst
glower was replaced with the brighter and whiter
incandescent lamp (nitra lamp).

In 1914, Henker devised an experimental setup
whose principle was rejected at first but regained
importance in a modified form many years later. With
this system the double articulated arm of the
microscope illumination system was not fixed to the
table spindle but to the microscope column. This was
the first combined connection of microscope and
illumination system for co-ordinate motion.

Special mention should also be made of VOGT's
experiments between 1918 and 1920 with a
GULLSTRAND slit lamp produced by ZEISS. On this
instrument, the nitra lamp was replaced with a carbon
arc lamp with a liquid filter. At this time the great
importance of colour temperature and the luminance
of the light source for slit lamp examinations was

recognised and the basis created for examinations in
red-free light.

It seems that KOEPPE was the first to really recog-
nise the value of the invention of GULLSTRAND. He
was the author of the most important publications in
GRAEFE's archive between 1916 and 1919. His
research work culminated in the book "Mikroskopie
des lebenden Auges" (1920; 2nd vol. 1922).

In 1920, KOEPPE also tried to use the slit lamp for
examination of the posterior segments of the eye hy
introducing contact lens examination of the fundus
and compared the technique with the more advanced
methods of ophthalmoscopy. In co-operation with
HENKER, he also complemented the GULLSTRAND slit
lamp with a binocular corneal microscope to form a
slit lamp instrument.

About 1926, the slit lamp instrument was re-
designed again. The vertical arrangement of the slit
projector (slit lamp) made it an easy to handle
instrument. With this instrument ZEISS made a
comparatively small, compact instrument — the slit
lamp after COMBERG (1933). For the first time, the
axis through the patient's eye was fixed as the
common swivelling axis for both slit lamp and

Fig. 32

Slit lamp after Gullstrand
with corneal microscope
after Koeppe (1911)
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Fig 33

Bausch & Lomb
slit lamp after
Koeppe (1926)

microscope — a fundamental principle that was
adopted for every slit lamp instrument developed later.
The instrument, however, did not yet have a co-
ordinate cross-slide stage for instrument adjustment
but only a laterally adjustable chin rest for the patient.
The importance of focal illumination had not yet been
fully recognised.

On this instrument, the advantages of the
GULLSTRAND slit lamp were restricted by the fixed
connection between microscope and illumination
system.

In 1926, BAUSCH&LOMB built a slit lamp based on
KOEPPE's investigations with some advanced features,
but this instrument nevertheless did not gain
acceptance by the market. It had a common swivel axis
for the microscope and the illumination system below
the patient's eye and a common horizontal adjusting
facility with cross slide for both these subassemblies.

The vertical adjustment of illumination system

History of the slit lamp

and microscope had to be performed with the table
spindle with the headrest remaining fixed. Here,
although rather awkwardly, the coupling of the
microscope and illumination system was achieved for
the first time with regard to adjustment of the
instrument in all three co-ordinates.

In 1927, ZEISS introduced the iris stereo camera
developed by HARTINGER. This camera constituted a
considerable step forward compared to the commonly
used home-made instruments.

The documentation of findings at that time was still
confined to drawings. It must be said, however, that
the atlases and textbooks were dominated by mas-
terly drawings by ophthalmologists or specially trained
scientific artists (e.g. the slit lamp atlas by
MEESMANN, 1927). Without the illustrations of the
painter BREGENZER which are equally instructive even
today, the standard work of VOGT "Lehrbuch und
Atlas der Spaltlampenmikroskopie” (1931) would have
been only a dry representation of precisely
observed changes, requiring a lot of imagination by
the reader.

In 1930, about 20 years after the introduction of the
first slit lamp by GULLSTRAND, Rudolf THIEL presented
the first optical section photographs ("photographed
slit images") to the 48th Session of the Deutsche
Ophthalmologische Gesellschaft. This was the
beginning of slit lamp photography. For illumination,
THIEL used an arc slit lamp customary at that time, the
photographic apparatus consisting of a photo-
micrographic eyepiece and a ZEISS Biotar lens
(f=4cm, 1:1.4 aperture). Using a tube socket, he
obtained a camera extension of 20 cm, so that the
image on the screen could be observed with a
magnification of 3.5 to 4x. The exposure time was
1/25 s at a slit width of 0.5 mm. By narrowing the slit
to 1 to 1.5 mm, the exposure time could be reduced to
1/50s.

Although the depth of field was very low, the
photographs of the crystalline lens made visible fine
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structures such as opacities with Cataracta coerula.
With photography of the optical section THIEL hoped
to develop an objective method for recording
particularly lens opacities and their progression. This
would provide information allowing him to contribute
to the disputed question of medicinal treatment of the
grey cataract.

Shortly after this, the Argentinian PAVIA, who had
worked particularly on fundus photography from 1929
also showed photographs of the optical section. Simi-
larly he also used a slit lamp with an arc light source.
With "ultrasensitive" photographic plates and very
short exposure times he succeeded in presenting the
Tyndall phenomenon in the anterior chamber and took a
photograph of the individual layers of the crystalline lens.

Around 1930, LEITZ introduced a telescopic loupe on
the market that was built on the principle of the
GALILEAN telescope; improvements such as an
increased working distance and wider field of view
were included. The longer path needed was reduced by

a prism system. This principle was used until recently.

For the focusing loupe that was initially hand held
HENKER made a holding bracket in Jena. And for the
loupe itself, ARRUGA had a fine adjustment mecha-
nism made in 1925. The diaphragm tube located in
between was recommended by KOEPPE to reduce
scattered light. Later he mounted a disk with colour
filters in front of this tube. In 1936, the colloidometer
after RONNE was made as an accessory for
comparative assessment of opacities of aqueous
humour.

From 1933 onwards, further development of the slit
lamp was stimulated in a decisive manner by
GOLDMANN, his ideas being put into practice by
HAAG-STREIT. Horizontal and vertical co-ordinate
adjustment being performed with three control
elements on the cross-slide stage. Here, too, the
common swivel axis for microscope and illumination
system was connected to the cross-slide stage, which

allowed it to be brought to any part of the eye to be

examined.

A further improved slit lamp made by the same
company was launched on the market in 1938. On this
instrument a control lever (joystick) was used for the
first time to allow for horizontal movement. The
instrument had no double articulated arm for the
illumination system or other facilities for separate
adjustment, which are considered superfluous today. It
is one of GOLDMANN's merits to have discovered the
importance of focal illumination in the examination of
the ocular media, and as a result, stimulated
improvements in the instrument and the simplification
of its operation.

In relation to fundus examination by means of addi-
tional lenses, advancements were made by VALOIS and
LEMOINE in 1933, and by HRUBY in 1941. Similarly the
pyramid gonioscope after VAN BEULEN should be
mentioned, and finally the three-mirror contact lens
introduced by GOLDMANN in 1948.

In 1939, realising the importance of the close rela-
tionship between the depth of field and photographic
representation, GOLDMANN introduced an instrument
that allowed a sharp slit photograph to be taken of
cornea and crystalline lens simultaneously. The
instrument was based on a sequential method where
the slit movement and a film advance were coupled
mechanically. This method was developed to begin
with for measuring purposes. With this instrument
GOLDMANN and his pupils opened up the field of
photographic measurements on the eye and in the
following years expanded it further.

In 1940, HEINZ was the first to report on substan-
dard cine film records of the optical section. Later (in
1951) JONKERS also turned to slit lamp
cinematography. On the whole, however, this method
did not gain wide acceptance.

After World War Il the slit lamp after COMBERG was
developed further by CARL ZEISS in Jena. On this
instrument, the slit projector could be swivelled

continuously across the front of the microscope.



Fig. 34
Zeiss slit lamp after
H. Littmann (1950)

Among the microscopes, first the PM XVI preparation

microscope (1946 — 1949) and later the SM XX
stereomicroscope with a Galilean magnification
changer was used (from 1949/1950 onwards). Despite
modern ZOOM optics, the principle of a magnification
drum and a telescope system is still used for slit lamps
and surgical microscopes.

In 1950, at ZEISS in Oberkochen the slit lamp was
redesigned by LITTMANN. He also adopted the control
mechanism after GOLDMANN and the vertical
illumination path of rays bent through a prism
according to COMBERG. During observation, the slit
illumination system could be swivelled through in
front of the microscope. Additionally the stereo
telescope system with a common objective and
Galilean magnification changer was used.

Following state-of-the-art photography, other
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methods followed in the photography of optical
sections, firstly, black/white stereo photography, colour
photography and later stereo colour photography.

In 1952, BELMONTE-GONZALEZ was the first author
to report on experiments in biomicroscopic stereo
photography. He placed a stereo camera (ICA 45/107
with Tessar lens of 1 : 4.5 and f = 6.5 cm) directly to
the eyepieces of a microscope of a LITTMANN slit
lamp. An additional light source served to illuminating
the area surrounding the slit. The photographs were
taken with a 16x magnification. At 1/5 to 1 s, the
exposure times were comparatively long.

NORTON (1964) also coupled a twin-lens stereo
camera to the eyepieces of a slit lamp. Later, LEE-
ALLEN developed a similar system by coupling two
cameras with the optical system of a slit lamp. The
transparencies, that were obtained as single images
had to be placed very accurately side by side however,
to yield the stereoscopic effect.

In 1961, MATTHAUS however preferred a beam
splitting attachment in combination with a multi-
purpose instrument manufactured by IHAGEE/Dresden.
The set-up additionally had an annular flash and an
SM XX slit lamp, on to which the camera was mounted
in place of the microscope.

At the same time, various authors (PRINCE in 1965,
LOISILLIER, SCHIFF-WERTHEIMER in 1957, DUGAGNI
in 1957, STEPANIK in 1959, and OSSWALD in 1959)
worked on replacing the incandescent lamp illu-
mination with an electronic flash for photography.

In 1965, based on the slit lamp after LITTMANN, the
Model 100/16 Slit Lamp was produced, followed by the
Model 125/16 Slit Lamp in 1972. Both models only
differ by their working distances of 100 mm and 125 mm.

With the development of the photo slit lamp the
first instrument was launched onto the market in
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1966. This instrument, being a normal slit lamp with
an integrated flash lamp, enabled photographs of slit
images to be taken both monoscopically and, by a
simple switch, stereoscopically. The same objective
was used for photography and observation. This
instrument was further developed in 1970 with the
introduction of the Model 69 Slit Lamp for routine
examinations.

At the same time, a photo slit lamp model was
introduced with which photography (monoscopic) was
possible only via a camera adapter. On this instru-
ment, stereo photographs could be only taken via an

optical beam splitter accommodating 2 cameras.

In 1976, with the development of the Model 110 Slit
Lamp and the 210/211 Photo Slit Lamps an innovation
was introduced whereby each instrument was
constructed from standard modules allowing for a
wide variety of different configurations to be
produced. At the same time the illumination systems
were converted to halogen lamps, which deliver a
considerably brighter light of near daylight quality.

The 10 SL Slit Lamp was also launched in 1976. This
simple slit lamp, when fitted with an ophthalmometer
attachment, resulted in the combination model
10 SL/0. This instrument was followed by the 30 SL Slit
Lamp in 1977 and as the model 30 SL/M it became
universally applicable in measurements of the eye. In
1977/1978 the 75 SL Slit Lamp was introduced,
specially designed for clinical research and education
and was further developed in 1987 to provide the
Model 40 SL/P Photo Slit Lamp. In 1988, the Model
20 SL Slit Lamp was introduced to the professional
This
considerably assisted in the daily work of the
ophthalmologist.

world. comfortable routine instrument

From 1994 onwards, the new slit lamp range was
launched by CARL ZEISS including the simple slit lamp
SL 105, the routine slit lamp SL 120 and the universal

slit lamp SL 160.

In 1996, this range was complemented by the
SL 130 Slit Lamp that made the advantages of the new
slit lamp optics accessible to users working in the field
of laser treatment.

In 1999, CARL ZEISS introduced the SL 115 Classic
Slit Lamp as ideal instrument for routine examinations
and contact lens fitting.

The primary field of application of the slit lamp is
the inspection of the anterior segments of the eye
including crystalline lens and the anterior vitreous
body and with a contact lens, deeper lying eye
segments become visible, particularly the iridocorneal
angle that cannot be seen via a direct optical path.

The development of the applanation tonometer for
the measurement of the sitting patient's intraocular

Fig. 35
Model 69 Slit Lamp (1970)



Fig 36
SL 115 Classic Slit Lamp
(1999)

pressure has extended the range of applications of a

former pure observation instrument, the "slit lamp",
into a measuring instrument. Further accessories for
measuring cornea thickness and the distance between
cornea and crystalline lens (anterior chamber depth)
further extend this trend. A special attachment for the
inspection of the corneal endothelium has made the
slit lamp an even more indispensable tool than before.
In 1918, VOGT was already able to see the corneal
endothelium in vivo with a magnification of 40x by
examining the surface structure of the reflecting layer,
the so-called area of specular reflection.

Reticles are used for measurements on the anterior
segment of the eye and for assessing tissue and cell
structures. A special eyepiece serves for length and
angle measurements. Ports for connecting co-
observation tubes and TV cameras complete the range
of accessories for education and research.

History

of the

slit

lamp
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Motorized Instrument
table MTO2

Technical information

Height

Elevating speed

Lifting capacity

Weight

Height adjustment mechanism
Height adjustment control

Power supply

Min 65 cm
Max 105 cm
Elevating - 40 cm

25 mm/s

100 kg

38 kg

Electrical
UP/DOWN switch
~115/230V 50/60Hz

Motorizuotas Instrumentinis staliukas MTO1

" Motorized Instrument

table MTO1
Technical information
Height Min 63 cm
Max 103 ecm
Elevating — 40 cm
Elevating speed 30 mm/s
Lifting capacity 50 kg
.f\uI\Sié('!)hrgguh::\'m-..1 mechanizmas 18 kg .
Height adjustment mechanism Electrical =
Height adjustment control UP/DOWN switch
Power supply ~115/230V 50/60Hz

UAB ,Medinstrus”
Kruciy g. 9, Kruciy k.
LT-89327 Mazeikiy r.
Lithuania

Tel: +370 443 25451

Fax: +370 443 25455
E-mail: info@medinstrus.it
Web: www.medinstrus.it




IAET Ref.

1
EU Declaration of Conformity
in accordance with Regulation (EU) 2017/745 on Medical Devices
2 Manufacturer: Carl Zeiss Meditec AG, Goeschwitzer Strasse 51-52, 07745 Jena, Germany
3 Authorised representative: n/a
4 Single Registration Number: DE-MF-000007732
5

We, the manufacturer, herewith declare under our sole responsibility that the following Medical Device(s) meet(s) the
Requirements of the European Regulation (EU) 2017/745.

Product identification

Slit Lamp

7 Medical Device Name / Trade Name SL 115 Classic

8 Models/Reference SL 115 Classic

9 Part Number(s) n/a

10 Accessories IT 760.i, IT 1060.i, SL Imaging Solution, AT 020

11 Medical Device Class Class |

12 Conformity Assessment Procedure Annex Il and Il of Regulation (EU) 2017/745

13 Scope of Application This Declaration of Conformity is valid for all products
manufactured until 2022-03-07

14 UMDNS classification 12-281

15 GMDN Code 35148

16 Basic UDI-DI 4049471_SL0001_YV

17 Notified Body n/a

18 Certificate Number n/a

19 The device is also in conformance with Directive 2011/65 EU (RoHS)

20 Any Modification to the Product not authorized by the manufacturer will invalidate this Declaration.

o -
i.V. Dr. Hans-J im Miesner
V. B Director Regulgtory Affairs
H and Clinical Affairs Active Devices

Jena, 2021-07-08

Carl Zeiss Meditec AG, Goeschwitzer Strasse 51-52,

07745 Jena, Germany
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Translation Matrix - EU Declaration of Conformity
(Language according to IATE abbreviation)

bg

1) E-E-C AeKxnapauva 3a cLOTBeTCTBMe cnopel pernamenT (EC) 2017/745 oTHOCHO
MEAHUMHCKHTE MIAeNUA
2) Npanasoguren

3) YnunHoMoujeH npegcrapiren

4) EanHeli perucTpauvones Homep

5) Hue, npoM3BOAUTENAT, C HACTOALIOTO AeKNapHPaMe Ka CBoA coBCTBeHa oTroBOPHOCT,
ye cneaHoTo(MTeE) MeauUMHCKo(M) Uanenue(R) oTroBaps(T) HA HIHCKDAHMATA Ha
esponeiickua Pernament (EC) 2017/745.

6) ETukeT Ha npeaykta

7) UMe Ha MeauuuHckoTo

freproacko
8) Mogenu/PedrepeHuna

9) ApTukynen(u) Ne

10) MpuHaaNeXHacTH

11) Knac Ha meguiiMHcKoTo H3enue
12) Mpayenypa 3a oyeHanaHe Ha

CLOTASTCTBVETO

13) Obixear

14) UMDNS knacudmkaymus
15) GMDN xopg
16) Ba3sos UDI-DI

17) HotudmyupaH oprax
18) Homep Ha cepruchukara

19) YpeabT cblyo Taka CbLOTBETCTBA Ha

20) Beutixkn MoAKGUKALHN N0 NPOAYKTA, KOWTO
He ca YNbNHOMOWEHH OT MPOHIROAUTENS, Le
HaNpasAT HacToRUWATa Aeknapauus

(2]

1) EU prohlaZenl o shadé podle naflzeni (EU) 2017/745 o zdravotnickych prostfedcich
2) Vyrobce
3) Zplinomocnény zastupce

4) Jediné registraéni &lslo

5) My, vyrobce, timto prohlasujeme na svou vyhradnl odpovédnost, 2e nasledujfcl
d ické p y spliiuji p ky P naflzenf (EU) 2017/745.
6) Oznadenf prostiedku

7) Nézev zdravotnického prostfedku / obchodni nazev
8) Modely / odkaz

9) Cislo(a) artiklu
10) Plisludenstvi
11) Tida zdravotnického prostiedku

12) Postup posuzovani shody

13) Oblast pusobnosti
14) Klasifikace UMDNS
15) Kéd GMDN

16) Zakladni UDI-Di

17) Oznémeny subjekt

18) Clslo cortifikity

19) Zafizenl je rovnéz ve shodé s

20) Jak&koli (prava produktu, kter4a nenl

vyrabcem, zneplaln( foto
prohl&3enl.

da

1) EU-overenssternmelseserklering iht. forordningen (EU) 2017/745 om medicinsk udstyr

2) Producent

3) Auloriseret reprasentant
4) Enkelt registreringsnummer

5) Vi som producent erklarer hermed pa eget ansvar, al felgende medicinske udstyreri
overensstemmelse med kravene i EU's forordning (EU) 2017/745.

G) Produktidontifikation

7) Del medicinske udstyrs navn / handelsnavn

8) Modeller / reference

9) Atikelnummer/-numre

10) Tilbehar
11) Medicinsk udstyrsklasse

17) Bemyndige! organ
18) Certifikatnummer

18) Udstyret er ligeledes konform med
20) Enhvar sendring af produkiel, som ikke er

12) Overer fsesvurderir

13) Anvendelsesomrade
14) UMDNS-klassificering
15) GMDN-kode

16) Grundlaeggende UDI-DI

g afp ten, vil gere denne
erklzaning ugyldin.

de

1) EU-Konforr g (EV) 2017/745 ber
Medizinprodukte

2) Hersteller

rkldrung entsp d

3) Bevoliméchtigter
4) Einmalige Registrierungsnummer

5) Wir, der Hersteller, erkliren unter unserer alleinigen Verantwortung, dass das/die
nachfolgend bezeichnete(n) Medizinprodukt(e) den Anforderungen der Verordnung (EU)
2017/745 entspricht.

0) Produkikennzeichnung
7) Name des Medizinproduktes / Handelsname
8) Modelle / Referenz

9) Adikelnummer(n)

10) Zubehor
11) Medizinprodukteklasse

12) Konformi

fahren

13) Gellungsbereich

14) UMDNS Klassifizierung
15) GMDN Code
16) Basic UDI-DI

17) Benannte Stelle

18) Zertifikatsnummer

19) Das Gerat ist ebenso konform mit

20) Alle Anderungen am Produkt, die nicht vom
Hersteller autorisiert sind, bewirken das
Edgschen dieser Erkldrung.

0 i C i 1ce wil fon (EL 15 i = N
en 1) E_U of yin with Regulation (EU) 2017/745 on Medical 0) Part Number(s) 17) Notified Body
Devices
2) Manufacturer 10) Accessories 18) Certificate Number
3) Authorised representative 11) Medical Device Class 10) The device is also in conformance with
20) Any Modification 1o the Product not
4) Singla Registration Number 12) Conformity Assessment Procedure authorized by the manufacturer will invalidate
this Declaration.
5) We, the manufacturer, herewith declare under our sole respansibility that the following 13) Scope of Application
Medical Device(s) meel(s) the Requirements of the European Regulation (EU) 2017/745. B! PP
8) Product identification 14) UMDNS classification
7) Medical Device Name / Trade Name 15) GMDN Code
8) Models/Reference 16) Basic UDI-DI
1) EL vast: mete médruse (EL) 2017/745 kohaselt 8) Tootenumber(-numbrid 17) Teavitatud asutused
€
2) Tootja 10) Abiseadmed 18) Sentifitseerimisnumber

3) Volilatud esindaja

4) Unikaalne registresrimisnumber

5) Meis kinnitame tooljana oma ainuvastutusel, et jargnev meditsiiniseade on koaskdlas
Euroopa méaruse (EL) 2017/745 nouetega.
6) Toote margistus

11) Meditsiiniseadme klass
12) Vastavushindamismenetus

13) Kohaldamisala

14) UMDNS-klassifikatsioon

19) Seade vastab ka

20) Mis tahes modifikatsioonid seadmel, mida
tootja ei ole heaks kiitnud, muudavad selle
deklamtsiooni kehtetuks.

7) Meditsiini nimi / kaub 15) GMDN Code
8) Mudelid/viitenr 16) Pohi-UDI-DI
— p—
1) EU-vaati uutu laitteista annelun aseluksen (EU) : " i
ﬁ 20171745 mukaisesti 9) Tuolenumero(t) 17) limoitettu laitos

2) Valmistaja
3) Valluutettu edustaja

4) Yksiltllinen rekisterinumero

S) Valmistaja ilmoittaa yksinomaisella vestuullaan, elt4 seuraava ladkinndliinen laite on
(scuraavat laakinnalliset laitteet ovat) eurooppalaisen aseluksen (EU) 2017/745
vaatimusten mukainen (mukaisia).

6) Tuotetunniste

7) Ladkinnallisen laitteen nimi / kauppanimi

8) Mallit / viite

10) Lisdvarusteet
11) Laakinnallisten laittelden luokka
12) Vaatimustenmukaisuuden

arviointimenelelma

13) Sovellamisala

14) UMDNS-luokitus
15) GMDN-koodi
16) Yksildllinen UDI-Di-tunnisto

18) Sextifikaolin numero

19) Laitteen muu vaatimustenmukaisuus:

20) Tuotleeseen ilman valmistajan valluutusta
tehdyl muutokset mitatsivat timéan
vakuutuksen.
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Translation Matrix - EU Declaration of Conformity
(Language according to IATE abbreviation)

fr

1) Déclaration de canformité UE en respect du réglement (UE) 2017/745 relalit aux
disposilifs médicaux
2) Fabncant

3) Mandataire

4) Numéro d’enregistrement unique

5) Nous, le fabricant, déclarons par la présente sous notre seule responsabilité que le(s)
disposilif(s) médical/ux suivant(s) satisfaiUsalisfont fes exigences du réglement européen
(UE) 2017/745

6) Etiquetage du produit

7) Nom du dispositif médical / Nom commercial

8) Modéle / Référence

9) Numéro(s) d'article

10) Accessoires

11) Classe du dispositif médical

12) Procédure d'évaluation de la conformité

13) Champ d'application

14) Classification UMDNS

15) Code GMDN
10) IUD-ID de base

17) Crganisme notifié

18) Numéro du certificat

19) L'appareil est ¢galement conforme &

20) Toute modification apportée au dispositif et
non autorisée par le fabricant invalidera la
présente déclaration.

1) AfjAwon auppdpewang EE oopguva pe Tov Kavoviopo (EJ 20177745 yia1a

el 1ATpaTEXVOAOYIKA TTpOToVIa 9) Kwdixég(ol) poidviog 17) Koivotroinptvog opyavigpds
2) Karaokevaarig 10) E¢aprqpara 18) ApiBud¢ micTowoInTIKal
3) E¢oualodornpévag avinipoowTrog 11) Karnyopia iatpoicxvoAayixol wpoléviog  19) H guakeun ouppopewveral emvlong pe
20) Orroladiirale TpoTroTainagn ato Mpoiév
4) Eviaiog apiBuag karaxpiong 12) Awadikaoia eXTIUNONG TN¢ SUppGpewong  rou Sev £xel eykpiBel ammd Tov karaakevaoin
xafiard dkupn 1nv wapovga SijAwan.
5) Epelg, n karaokevaaniki etaipela, SnAdvoupe 8ia 1ou Tapdvrag e amokAeioTikg pag
cuBivn 611 1o akbAhouBo 1aTpoTexvoAoyIkG Tpoidv TANpal TI¢ amairiocig 1o Eupwaikod 13) Medlo epappoyig
KavoviagpoU (EE) 2017/745.
6) Emouavan mpoldvrag 14) Tagivéunon UMDNS
7) Ovopa 1arpore Xy ohoyikol TpoiovIog/epmopiki| ovopacia 15) Kwdiké¢ GMDN
8) Moviého/Avagopd 16) Baowé UDI-DI
P e f segun 3 S S
es 1) Declaracion de conformidad segun el Reglamenlto (UE) 2017/745 sobre los productos 9) Nimero(s) d articulo(s) 17) Organisina notificado

sanilarios
2) Fabricante

3) Representante autorizado
4) Ntmero de registro Cnico

5) Nosolius, el fabricante, declaramos bajo nuestra responsabilidad que los siguientes
productos sanitarios cumplen los requisitos del Reglamento europeo (UE) 2017/745
6) Identificacion del producto

7) Nombre del producto sanitario/nombre comercial

8) Modelo/referencia

10) Accesorios

11) Clase de producto sanitario

12) Procedimientos de evaluacién de la
conformidad

13) Ambito de aplicacion

14) Clasificacién UMDNS

15) Cédigo GMDN

16) UDI-DI basico

18) Nurnero de certificado

19) El dispositivo también cumple

20) Cualkquier modificacién del producto no
autonizada por parte del fabricante anularé esta
declaracion.

ga

1) Dearbht Comhréireachta AE de réir Rialachén (AE) 2017/745 maidir le Feisti Leighis
2) Monarair

3) lonadai daraithe
4) Uimhir aonair chlarichéin

5) Leis seo, dearbhaimid, an déan\dir, faoin bhfreagracht ata againn amhain, go
gcombhlionann an Fheiste/na Feisti Leighis a leanas Riachtanais an Rialachain Eorpach
(AE) 2017/745.

6) Lip£ad an tairge

7) Ainm an bhfetste leighis / Trédainm

8) Leaganacha / Tagairt

9) Uimhir (uimhreacha) na mire
10) Oiritinti

11) Aicme an [heisle leighis
12) Nés imeachla um meastnu
comhiéireachla

13) Raon feidhme

14) Aicmitad UMDNS
15) Céd GMDN
16) UDI-DI buntsach

17) Comhlachl a dtugtar fégra do

18) Uimhir an deimhnithe

19) Clolonn an feiste chomh maith le

20) Ma dhéantar aon Mhionathr( ar an Té&rge
gan Odand 6n déantéir, beidh an Dearbhl seo
neamhbhaili

hr

1) Izjava o sukladnosti EU-a sukladno Odredbi (EU) 2017/745 o medicinskim proizvedima
2) Proizvodac

3) Ovlasteni zastupnik

4) Jedinstven registarski broj

5) Mi, proizvodag, ovime izjavljujemo pod viastitom odgovornoscéu da sljedeci medicinski
proizvad(i) ispunjava(ju) zahtjeve Uredbe (EU) 2017/745

0) Oznaka proizvoda

7) Naziv medicinskog proizvoda / trgovacko ime

8) Model / upuéivanje

9) Broj artik(a)la

10) Pribor

11) Razred medicinskih proizvoda
12) Postupci ocjenjivanja sukladnosti
13) Podruije pnmjena

14) UMDNS klasifikazija
15) GMDN $ifra
16) Osnovni UDI-DI

17) Prijavijeno tijelo
18) Broj certifikata
19) Uredaj je takoder sukladan s

20) Svakom izinjenom pmizvoda Koju nije
odobrio preizvodac ponidtit ¢e se ova izjiava.

hu

1) EU-megfeleldségi nyilatkozat az Eurépal Parlament és a Tanacs (EU) orvostechnikai
es52k6z0Kral sz616 20177745 rendelete szerint

2) Gyano

3) Meghatalmazott képviseld

4) Egyedi regiszlracios szam

5) Alulirott gyané, ezuton kizarélagos feleldsséglnk tudatiban kijelentjuk, hogy az aldbbi
orvostechnikai eszkéz(tk) megfelel(nek) a 2017/745. sz. EU-rendelel eldirasainak.

6) Termak cimkéje

7) Az orvostechnikai eszkoz neve / Kereskedelmi név

8) Modell / hivatkozasi sz&m

9) Cikkszam(ok)

10) Tartozék
11) Orvostechnikai eszkoz oszidlya

12) Megleleloséaértékelési eljaras

13) Hatdly

14) UMDNS osztalyba sorolis
15) GMDN kod
16) Alapvets UDI-DI

17) Bejelentett szervezel

18) Tanisitvany szama

19) Az eszkoz a kovetkezéknek is megfelel:
20) A terméken a gyané altal nem
engedélyezett médositasok érvénylelenitik a
jelen nyilatkozatot.

1) Dichiarazione di conformita UE ai sensi al regolamento (UE) 2017/745 relativo ai
dispositivi medici
2) Produtiore

3) Mandatario

4) Numero di registrazione unico

5) Con la presente, si dichiara in qualita di produtiore & sollo la propria esclusiva
responsabilita che ili seguente/i dispositivo/i medico/i soddisfa/soddisfano i requisiti del
Regolamento Europeo (UE) 2017/745

B) Etichettatura del prodotio

7) Nome del dispositivo medico/Denonimnazione commerciale

8) Modello/Riferimenta

9) Codicefi aticolo
10) Accessori

11) Classe dispositivo medico

12) Procedura di valutazions della conformita

13) Applicabilita

14) Classificazione UMDNS
15) Codice GMDN

16) UDI-DI di base

17) Organismo notificato

18) Numero di certificazione

19) Il dispositivo & conforme anche a

20) Qualsiasi modifica apportata al prodotto
senza l'autorizzazione del produttore invalida la
e Dichiarazione
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Translation Matrix - EU Declaration of Conformity
(Language according to IATE abbreviation)

1) ES albilstibas deklaracija saskana ar Regulu (ES) 2017/745 par medicinas iericém
2) Razolajs

3) Pilnvarotais parstavis

4) Vienotais registricijas numurs

5) MEs, razotajs, ar 5o apliecinam un uznemamies atbildibu, ka alak mingta(-s)
Mediciniska(-s) ierica(-s) atbilst Eiropas Regulas (ES) 2017/745 prasibam.
6) Izstradajuma etikete

7) Medicinas ierfces nosaukums / lirdzniecibas nosaukums

8) Modeli / atsauce

9) Artikula numurs / artikulu numuri

10) Piederumi

11) Medicinas iericu klase

12) Albilstibas novartésanas procediras
13) lecelianas tvErums

14) UMDNS Klasifikacija

15) GMDN kods

16) Pamata UDI-DI

17) Pazinota struklara
18) Serfifikdta numurs
19) lurice atbitst arl

20) Jebkuras produkta izrnainas, ko nav
apstiprindjis raotajs, atcel So deklaraciju.

1) ES alitikties deklaracija pagal Reglamenla (ES) Nr. 2017/745 déf medicinos priemoniy
2) Gamintojas

3) |galiotasis atslovas

4) Unikalusis registracijos numeris

5) Mes, kaip gaminlojas, atsakingai pareikSiame, kad $i (<os) medi
alitinka Europos Reglamento (ES) 2017/745 reikalavimus
6) Gaminio Zymena

pnemone (-¢s)

7) Medicinos priemonés pavadinimas / Prekybinis pavadinimas
8) Modeliai / Nuoroda

9) Gaminio numeris (-iai)
10) Priedai

11) Medicinos priemones klasé
12) Albilstibas novértésanas proceddras

13) Darbibas joma

14) UMDNS klasifikavimas
15) GMDN kodas

16) Bazinis UDI-DI

17) Notifikuotoji jstaiga

18) Seifiknlo numeris

18) Prielaisas laip pat atitinka

20) Bet koks gaminio modifikavimas, kuriam
gamintejas nedave leidimo, panaikina §ios
deklaracijos galiojima.

@ a formita tal- g I 1 (UE) 2017774 ara
mt riﬂ)e?iié:amzzpm ta’ Kontonmita tal-UE skonl ir-Regolament (UE) 2017/745 dwar Apparali ) Numru(i) tal-Parti 17) Korp Notifikat
2) Manifattur 10) Adcessorji 18) Numru ta¢-Certifikat
3) Rapprezentant avttonzzat 11) Klassi tal-Apparat Mediku 19) L-apparat huwa wkoll konformi ma’
20) Kwalunkwe Modifika fil-Prodott mhux
4) Numru ta' Registrazzjoni Uniku 12) Pro¢edun ta' valutazzjoni tal-konformita awlorizzata mill-manifattur tinvalida din id-
Dikjarazzioni.
5) Ahna, il-manifattur, b'dan niddikjaraw taht ir-responsabbilta unika taghna li IF-Apparat() i ;s
Mediku(éi) li gejiin) jissod: ir-Rekvitit tar-R Ewmopew (UE) 2017/745. 13) Kamp 12" Applikazzioni
Q) Tikketta tal-prodott 14) Klassifikazzjoni UMDNS
7) Isem tak-Apparat Mediku / Isem Kummeréjali 15) Kodi¢i GMDN
8) Mudelli / Referenza 16) UDI-DI Baziku
U - ing overeenkomstl r = 4 atreffe
nl 1) EU-sonfam 9 komstig Verorlening|(EL) 2017/745 betrefferide 9) Artikelnummer(s) 17) Aangemelde instantic
medische hulpmiddelen
2) Fabrikant 10) Toebehoren 18) Certilicaatnummer
3) Gemachtigde 11) Klasse van medische hulpmiddelen 10) Het apparaat is eveneens conform
20) Elke wijziging aan dit product die niet door
4) Uniek registraticnummer 12) Conformiteitsbecordelingsprocedure de fabrikant is goedgekeurd, maakt deze
verklaring ongeldiq
5) Wij, de fabrikant, verklaren hierbij geheel onder eigen verantwoordelijkheid dat het
volgende medische hulpmiddel voldoel aan de vereisten van de Europese Verordening 13) Werkingssfeer
(EU) 2017/745
§) Etiket van het hulpmiddel 14) UMDNS-classificatie
7) Naam van het medische hulpmiddel/handelsnaam 15) GMDN-code
8) Modellen/referentie 16) Basic UDI-DI
no 1) EU-samsvarserklanng i samsvar med forordning (EU) 2017/745 om medisinsk utstyr 8) Delenummer 17) Varslet organ

2) Produsent

3) Autorisent representant
4) Enkelt registreringsnummer

S) Vi, produsenten, erklerer med detle pa eget ansvar al det folgende medisinske utstyret
oppfyller kravene i den curopeiske forordningen (EU) 20171745

6) Produklidentifikasjon

7) Navn/handelsnavn pa det medisinske utstyret

8) Modellerireferanse

10) Tilbahor
11) Medisinsk utstyrsklasse

12) Prosedyre for sumsvarsevaluenng

13) Bruksomtang
14) UMDNS-klassifisering
15) GMDN-kode
16) Basic UDI-DI

18) Sertifikatnummer

19) Utstyret er ogsa 1 samsvar med

20) Enhver endring pa produktet som ikke er
autoriserl av produsanten, vil gjore denne
erklazningen ugyldin.

pl

1) Deklaracja zgodnoéci UE zgodnie z rozporzadzeniem (LE) 2017/745 o vwyrebach
medycznych
2) Producent

3) Upowazniony przedstavdciel
4) Niepowtarzalny numer rejestracyjny

5) My, producent, niniejszym oSvaadczamy, na nasza wyticzng odpowiedzialnosé, 2e
ponizszy wyréb medyczny spelnia wymagania rozporzadzenia eurapejskiego (UE)
2017/745

6) Oznakowanie produktu

7) Nazwa wyrobu medycznego / nazwa handlowa

8) Modele / Cdniesicnie

9) Numer(y) artykulu

10) Wyposazenie

11) Klasa wyrobu medycznego

12) Procedura oceny zgodnosc

13) Zakres stosowania

14) Klasyfikacja UMDNS
15) Kod GMDN
10) Basic UDI-DI

17) Jednostka notyfikowana

18) Numer certyfikatu

18) Urzadzenie jest wige zgodne z

20) Wszelkio modyfikacje produktu
nicautoryzowane pizez producenta povioduja
uniewaznienie niniejsze| deklaracii.

pt

1) Declaragao de conformidade UE de acerdo com o requlamento (UE) 2017/745 relalivo
aos disposilivos médicos
2) Fabricante

3) Mandatario

4) Ndmero unico de registo

5) Nés, o fabncante, d
0(s) seguinte(s) di:
2017/745

6) Rétulo do dispositivo

laramos pelo presente, sob responsabilidade exclusiva, de que
ivo(s) médico(s) cumpre(m) os requisitos da regulamento (UE)

7) Nome do dispositvo médico / Noeme comercial
0) MoQeI0 / Kelefencia

8) Numero(s) de arligo

10) Acassdrios

11) Classe do dispositvo médico
12) Procedimiento de avaliagao de
conformidade

13) Ambito de aplicagdo

14) Classificag&o UMDNS
15) Cdigo GMDN
18) UDI-DI basico

17) Organismo nolificado

18) Numero de certificado

19) O dispositivo também esta em
conformidade com

20) Qualquar modificagdo ao produto nio
autorizada pelo fabricante invalidara esta
daclarag@o.
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Translation Matrix - EU Declaration of Conformity
(Language according to |ATE abbreviation)

1) Declarafie de conformitate UE, pe baza Regulamentulut (UE) 2017/745 privind

a sre de arti 7) Omanis
ro dispoziiivels madicale 9) Numar/Numere de articol 17) Organismul notificat
2) Producator 10) Accesoni 18) Numar cetifical
3) Reprezentant autorizal 11) Clasa de dispozitive medicale 1¢) Dispozitivul este conform si cu
20) Orice modificare adusa produsului si
4) Numar unic de inregisirare 12) Procedurile de evaluare a conformitdfi neaulorizatd de producétor va anula
valabililatea prezentei declarati.
5) Noi, producatorul, declardm in acest document pe propria rdspundere ci dispozitivul(ele) "
T | de aplies
medical(e) respacla cerinjele Rogulamentului European (UE) 2017/745. 13} Romeniulde gplicare
6) Eticheta dispozitivului 14) Clasificare UMDNS
7) Numale dispozitivului medical / Denumirea comerciald 15) Cod GMDN
8) Model / Referin|a 16) UDI-DI de bazd
sv 1) EU-torsakran om ¢verensstdmmelse enligt torordningen (EU) 2017/745 om 6) Ariikelnummer 17) Anmalt organ

medicintekniska produkier
2) Tillverkare

3) Auktoriserad representant
4) Engéngsregistreringsnummer

5) Vi, lillverkaren, (6rsakrar hdrmed efter eget ansvar all foljande medicintekniska
produkt(er) uppfylier kraven i forordning (EU) 2017/745.
G) Produktidentifiering

7) Namn pa den madicinlekniska produklen/handelsnamn

8) Modelllreferens

10) Tillbehsr

11) Klass av medicinteknisk produkt
12) Process for bedmning av
Gverensstammalse

13) Tillampningsomrade

14) UMDNS-Klassificering

15) GMDN-kod

16) Grundléaggande UDI-DI

18) Certifikatnummer

19) Instrumentet Gverensstammer d@ven med
20) Samtliga modifieringar pa produkten som
inte har godkants av tillverkaren kommer att

oniltipférklara denna forsakran

sk

1) EU vyhlasenie o zhode podfa nariadenia {EU) 2017/745 o zdravotnickych pomockach
2) Vyrobca

3) Splnomocneny zaslupca
4) Jediné registragné &islo

5) My, vyrobca, tymto prehlasujeme na svoju viasinG zedpovednost, 2e nasledujical«
zdravotnicka/-e pomdckal-y spliiafii poZiadavky eurdpskeha nariadenia (EU) 2017/745.
6) Oznatenie pomdcky

7) Nazov zdravotnlckej pomocky/obchodné meno

8) Madely/referenény prvok

9) Cislo(a) vyrobku
10) Prisludenstvo
11) Tneda zdravotnickej pomocky

12) Postup posudzovania zhody

13) Rozsah pdsobnosti
14) Klasifikdcia UMDNS
15) K6d GMDN

16) Zakladny UDI-DI

17) Nolifikovana osoba

18) Cisto certifikatu

19) Prlstroj je taktiez v zhode s

20) Po akejkofvek uprave lohto produktu bez
oprévnenia vyrobcu bude toto vyhlésenie
neplaln¢

sl 1) Izjava EU o skladnosti, ustrezna Uredbi (EU) 2017/745 o medicinskih pripomogkih 9) Stevilka(e) artikla 17) Priglageni organ
2) Proizvajalec 10) Dodatna oprema 18) Stevilka certifikata
3) Pooblasceni predstavnik 11) Razred medicinskega pripomotka 18) Naprava je prav lako skladna s/z
4) Enolna regisliska Stevilk 12) Postopki ugotavijanja skladnosti igls:‘;'zl‘;v::'l:f'?;:‘e;‘:l:'f;:v‘: ki jih ne
2 ot b el g i, do et TS 13 podiwporte
6) Oznaka pripomocka 14) Klasifikacija UMDNS
7) Naziv medicinskega pripomocéka/lrgovsko ime 15) Koda GMDN
8) Modeli/referenca 18) Osnovni UDI-DI
'ti' 1) Tibbi Cihazlaila ilgili (AB) 2017/745 Yonetmeligi uyannca AB Uygunluk Beyani 9) Parga Numarasi(numaralari) 17) Onaylanmig Kurulug

2) Uretici

3) Yelkili temsitci

4) Tek Kayit Numaras)

5) Uretici olarak, isbu belge ile yegane sorumluluk bize ait olmak lizere, agagida belitilen
Tibbi Cihazin (AB) 2017/745 sayilt Avrupa Yonetmeligi'nin gerekliliklerini kargiladigint
beyan ederiz.

6) Urlin tanimi

7) Tibbi Cihazin Adi / Ticari Adi

8) Modeller/Referans

10) Aksesuarlar

11) Tibbi Cihaz Sinifi

12) Uygunluk Degerlondirme ProsedUrQ

13) Uygulama Kapsami

14) UMDNS siniflandirmasi
16) GMDN Kodu
16) Temel UDI-DI

18) Sertifika Numarasi
18) Ayrica bu cihaz su standantiara uygundur

20) Urtn (zerinde treticinin izni olmadan
gergeklestinlen herhangi bir Degigiklik bu
Bayani gegersiz kilar.
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UAB “Medinstrus”

c G Atitikties Deklaracija

Mes, UAB “Medinstrus”, jsikiirusi Kruciy g. 9, Kruciy k. LT-89327 Mazeikiy r., Lietuva,
tel. 00 370 443 25451, faks. 00 370 443 25455

DEKLARUOJAME savo atsakomybe, kad gaminys:

Gaminio tipas: Oftalmologinis staliukas su elektriniu auks¢io reguliavimo
mechanizmu
Modelis: MTO01; MTO02

atitinka sekanciy Europos sajungos direktyvy esminius saugumo rekalavimus:

ZEMOS JTAMPOS direktyva 2014/35/EU

ELEKTROMAGNETINIS SUDERINAMUMAS direktyva 2014/30/EU

pritaikant standartus:

Safety EN 60601-1:2006, EN 60601-1:2006/A1:2013
EMC EN 55011:2009, EN 55011:2009/A1:2010
EN 61000-3-2:2006, EN 61000-3-2:2014

Mazeikiai, 2018m. birZelio 18d.

A7/ s~ Vitalis Baléytis

/ //%fp//) Direktorius

i



