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The OpenFlexure Microscope

openflexure

microscope
Motorised, digital,
laboratory-grade microscope

Mechanical stage is 3D printed

Design optimised for plastic (not
a cheap imitation)

Anyone can reproduce the design,
all project information is open

Focus on medical, research, and
educational use.



3D printing a microscope?

Traditional microscopes use
dovetails
Requires precision machining
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dovetails

Requires precision machining

We use 3D printed flexures
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3D printing a microscope?

A single 3D print can create a 3D mechanism.
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3D printing a microscope?

A single 3D print can create a 3D mechanism.
Add stepper motors for 100nm control.




3D printing a microscope?

Mount easily available optics and camera

|




3D printing a microscope?




Microscopy for everyone

Do | need a microscope?
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Microscopy for everyone

Do | need a microscope?

Probably not.

But you better hope your doctor has one!



Why do we need a medical microscope?




Why do we need a medical microscope?

3280 px

xd 9tz




Why do we need a medical microscope?




Why build another medical microscope?

How much does a commercial microscope cost?

! Purchase cost ~€30,000

\ Maintenance: Parts cost + engineer travel
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Key question

Can we design a microscope that is:
e Understandable by many
e Community can suggest changes
e Has variations for different purposes
e Useful for hobbyists, researchers, and education
e Can be used in a medical product across the world



Medical device Quality Management

Medical device design requires:
e Clear version control

e Control of what goes into the design

Design risks assessed

e Clear, concise, up-to-date technical documentation



Medical device Quality Management

Medical device design requires:
e Clear version control

e Control of what goes into the design

Design risks assessed

e Clear, concise, up-to-date technical documentation

How hard is it to do this in the open?



Remote hardware design collaboration is hard!

Most PLM software is proprietary and eye wateringly expensive...



Remote hardware design collaboration is hard!

Most PLM software is proprietary and eye wateringly expensive...

but if we use code CAD we can use Git!
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Remote hardware design collaboration is hard!

HardOps

® Project management (Milestones, Assingees, etc)
® Issues (Actionable items) i
® Version controlled/auditable minutes Offline

© Cl automation

@ Version tracking
® Merge requests discussion and review [ C{'eate issues/incident report
® Display bundled documentation © Discuss open merge requests



Automation helps!

Repository ~ Quality Build/Package Deploy to
Testing openflexure.org
flexure- r—
i O I

OpenSCAD STLs\ Renders Documentation

openflexure- .-}ﬁ J'

server
Python  JavaScript

Préen ﬂ
openflexure.org
stl-selector Il E:

Interactive selector



Automation helps!
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Automation helps!

Assemble the actuators

There is one "actuator column" for each of the three axes of the OpenFlexure Microscoy
stage. These allow you to move the sample in X and Y, or focus the microscope by moving in 2

For this section you will need:
Printed Parts

« 3 feet - Each actuator has its own labelled foot.
« 3large gears

Printed Tools

« 1 band ool
+ 1 band tool cover

* 1 nuttool

Sub-Assemblies
« 1 prepared main body

Consumables

« 3 drops of lightoil - Don't skip this or you wil damage the screws
Mechanical Components

+ 3 M3 brass nut

* 6 M3 stainless steel washers

+ 3 M3x25mm stainless steel hex bolt

+ 3 Viton O-ring (30mmx2mm) - "Viton band"







Clear instructions allow replication and modification




Clear instructions allow
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Adapting the 3D-printed Openflexure microscope enables

computational super-resolution imaging [version 1; peer review:
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Figure 3. Fluorescence imaging of 90 nm nanodiamond
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Optical sectioning robotic microscopy for
everyone: the structured illumination
microscope with the OpenFlexure stages
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Clear instructions allow replication and modification




Demo time!

Over to Joe



So, what does
this look like in
practice?
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What can OpenFlexure do for Global Health? | OFM, Baylor and Rwanda
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W OpenFlexure has
been built or used
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