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Background - Microscopes

Surgical Microscope iIPhone

e Very high resolution e High resolution

e Depth perception e Minimal depth perception
e Expensive e Lessexpensive

e Uncommon e Commonly accessible
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Background - Past Design

e Mirrors send two
Images to camera
sensor side by side,
allowing for
stereoscopic vision

e Prototype was taped
onto iPhone over the
camera

e Mirrorswere
difficult to align and

Figure 1: (Left) Optic simulation. Light from the subject gets reflected by the outer mirrors (2), (3) onto the inner mirrors vision in h ea d S et

(4), (5). Then, light will be directed through the camera lens (1), forming two identical views of the subject. (represented WwWas b | urr
by two upside-down arrows). Arrows will be converted upright by the camera lens. (Right) Prototype from last semester. y
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Competing Designs (Nicholas)
o Orbeye 4K 3D Orbital Camera System

26x magnification

» Stereoscopic camera and display

o Removes the constraints of an optical
microscope [1]

. Mitaka MM51

o Optical Microscope

« Non-stereoscopic display for viewing
subject

« More restrictive for the surgeon [2]

Figure 3.
Mitaka MM51
Optical
Microscope
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Problem Statement

« Design a cost-effective microsurgical training
system that utilizes a smartphone camera and

outputs a stereoscopic image.

o Currentimaging technologies are expensive
o Not readily available for a large amount of trainees
e Unable to be brought home for practice
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PDS Summary

Design Requirements

e Mounted on a adjustable stand

o Light Weight; <4.5kg

e Transmit video footage from camera to a stereoscopic display
Performance Requirements

e Createsimage with high zoom and resolution to see sutures (0.070 mm in
diameter) clearly [3]

e Streaming resolution of at least 10.2 megapixels

e Stream delay of no more than 0.5 seconds




Presenting: Emma

Grey Pro Resin

Precise, 50 microns[4]
Inexpensive, $0.26/mL[5]
Lightweight, 1.08g/cm” 3[6]
2.6GPa Tensile modulus[4]
Repeated use

Smooth Finish

Figure 4. Example of 3D printed Grey Pro Resin from Formlabs

[4]
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Tough 1500 Resin

Precise, 50 microns|7]

Inexpensive, $0.26/mL [5]
Lightweight, 1.07g/cm”* 3 [6]
Tensile Modulus: 1.5 GPa[7]

Pliable
Not recommended for fine features

Figure 5:examples of Tough 1500 Resin from Formlabs

[7]
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Laser Cut Acrylic

More Precision (10.5microns)[8]

More expensive, $10.75 (18x25 x1/4)[9]
Lightweight, 1.19g/cm”3[10]

Young’s Modulus: 2.8GPa[11]

Manually assemble

UNIVERSAL

Figure 6: Universal Laser Systems [LS95.150D [8]
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Design Matrix

- Grey Pro Resin (Foamlab) Tough 1500 Resin (Foamlab) Acrylic (Laser Cut)

Criteria
it fowseors | Seore | Rawscore | Scoe__Tow e |__Seors

ualit
I 30 4/5 24 4/5 24 1/5 6

(Precision)

Durability
25 5/5 25 3/5 15 5/5 25

(Strength)

Ease of
- 20 3/5 12 3/5 12 5/5 20

Fabrication
Cost 15 4/5 12 4/5 12 2/5 6
Stability 5 5/5 5 5/5 5 1/5 1
Safety 5 4/5 4 4/5 4 5/5 5

Table 1: Design matrix of proposed materials. The criteria assigned with a full score are highlighted in
yellow. And the highest total score is highlighted in green.

e a2
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Future Work

« Durable housing for

enses

« Decrease the blind
spots/gap between
mirrors

. Allow for easy
attachment to phone
camera

« Finalize lens angles and

Figure 7: Visual of workspace through lens with rectangles outlining

sta bl I ize thel I the slight blind spot in the middle of the image
positioning

/



Presenting: Frida Albiter

Acknowledgements

We would like to thank Dr. Avida Hai and Dr. Alireza Ousati
Ashtiani for their assistance advising us this semester in continuing
to improve our prototype and guiding us through the design
process.

We would also like to thank Dr. John Puccinelli for planning and
setting up this class to allow us to work as a BME design team.

And of course, we would like to thank Dr. Ellen Schaffrey, Dr.
Samuel Poore, and Dr. Weifeng Zeng for the opportunity to work
with them on designing this prototype to help the future of
microsurgery trainees! |



Presenting: Frida

References

[1]“ORBEYE 4K 3D Digital Video Microscope | Olympus Medical Systems,” www.olympus.co.uk.
https://www.olympus.co.uk/medical/en/Products-and-solutions/Medical-specialities/Neurosurgery/ORBEY E.html [accessed Oct. 15, 2021].
[2]“Highest Resolution Microsurgery Microscope | MM51,” Mitaka USA. https://mitakausa.com/mm51/ [accessed Oct. 15, 2021].

[3] D. J. Langer, T. G. White, M. Schulder, J. A. Boockvar, M. Labib, and M. T. Lawton, “Advances in INTRAOPERATIVE

Optics: A brief review of Current Exoscope platforms,” Operative Neurosurgery, vol. 19, no. 1, pp. 84-93, 2019.

[4] Using Grey Pro Resin. Customer v2. (n.d.). Retrieved February 25, 2022, from
https://support.formlabs.com/s/article/Using-Grey-Pro-Resin?language=en US

[5]3D printers. UW Makerspace. (n.d.). Retrieved February 25, 2022, from https://making.engr.wisc.edu/3d-printers/

[6]FedorDering, & Erikzweigle. (2020, July 21). Density of cured resins. Formlabs Community Forum. Retrieved February 25, 2022, from
https://forum.formlabs.com/t/density-of-cured-resins/28310

[7] Using Tough 1500 Resin. Customer v2. (n.d.). Retrieved February 25, 2022, from
https://support.formlabs.com/s/article/Using-Tough-1500-Resin?language=en US

[8] 11s9.150D platform. ULS. (n.d.). Retrieved February 25, 2022, from https://www.ulsinc.com/products/platforms/ils9150d

[9]Welcome to the Minimart. UW Makerspace. (n.d.). Retrieved February 25, 2022, from https://making.engr.wisc.edu/mini-mart/

[10] Material Safety Data Sheet - Tap Plastics. (n.d.). Retrieved February 25, 2022, from
https://www.tapplastics.com/image/pdf/MSDS%20Acrylic%20Sheet-New.pdf

[11] Physical properties - builditsolar: Solar energy projects ... (n.d.). Retrieved February 25, 2022, from
https://www.builditsolar.com/References/Glazing/physicalpropertiesAcrylic.pdf




