Case Stuay

The smallest opnhthalmic endoscope
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The smallest ophthalmic endoscope

Scope

Development and Production of an optical system for oph-

thalmic endoscope.
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Demands of surgery

Phase One

Violations of the eye need to be kept very low during surgical interventions.
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Therefore, focus of development is on the size of instruments — the smaller
the better.
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1. Working distance between endoscope and retina varys. No constant focal
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plane can be assumed because it is hard to guess the mentioned distance. Ciary uscl
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2. The path of image transmission needs to be much longer than the diameter
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of the eyeball.
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ecnnical specitications

Phase One

By means of delivered informations, a feasibility study with dif-
ferent optical concepts was worked out to evaluate advantages
and disadvantages referring production, assembly and service at

a very early time.

The specifications were defined after choosing the best concept.




No.

<~ O U1 D

System

Objective

Path of image transmission

Requirement

Property Value
Object distance 0,56 -4,0mm
Field of view 0 - 60°
Diameter 0,5 mm

optic tube
Length optic tube 45mm

Low brightness difference center - edge
Bright optic
Endoscope gets tilted during surgery

Specification

Property Value
Focal length objective 0,28 mm

Diameter optics (0,49 +0,005) mm

Total length optics (43.0 £1.5) mm
Vignetting <b%
NA > 0,055

Rod lenses to minimize vignetting



feinwerkoptik ziind




NV,

dl1c

dlr t dt

surgeries In the eye

With this optic of ophthalmic endoscope a new

scale of rod lenses has been achieved.

This optic defines proverbial the core of the smallest endoscope.
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to reopen central retinal artery

It the central retinal artery is blocked the blood is impound and Li-

quid trickles out of artery into surrounding tissue. The retina can be

damaged. Typically, a sudden, painless loss of vision happens.

At surgery, the ophthalmic endoscope enters the eye and advances
to central retina artery. The block of central retina artery is going

to be displayed through the optic to the screen.
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Technical data

Field of view (FOV) 50 - 60°
Working distance 0,56 -4,0mm
Diameter optics 0,49 mm

Total length to intermediate
image of eyepiece 43 mm
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Synergies cleverly used
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Project analysis
With ambition and will to innovate medical appli-
cation with highest quality, the existing partner-
ship has been existing since more than two

decades.

Due to lots of experience in development of fein-

werkoptik ziind this project could be managed and
finalized with only a few adjustments. The result

s big and the product is tiny.
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2013 2015
Q Fall 2013: First conceptual ideas for an ophthalmic endoscope
9 January 2014: Establishing of requirements to the optical system
G March 2014: Definition of concept by means of different optical designs
Q April 2014: Finalizing development and production start.

G June 2014: Optics assembled and tested
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R & D (Research and Development) Production
Defining reguirements 2 Spherical optics - Non- optical glass
Defining specifications - Plano optics Color glass
Development of optical system - Optical assembly - Filter
Development of optomechanical system Optomechanical assembly Prototyping

Development of production process ' Electrooptomechanical assembly Serial production



