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Diagnostic point-of-
care testing

Specifics: 
- Use photonic sensor 

chips
- Disposable cartridge
- Easy to use
- Low-Cost

Image from Ian Humes/Flickr, CC BY-NC-NDImage from: https://www.healthdirect.gov.au/urine-tests

Image from https://www.bd.com/assets/images/our-

products/microbiology-solutions/veritor-plus-

system_RC_DS_DT_1116-0001.png

https://www.flickr.com/photos/ianhumes/3263620112
http://creativecommons.org/licenses/by-nc-nd/4.0/


Consortium

2 Research Groups Saxion

1 University

9 Companies

2 Branche organisations

Qurin BV



AutoCUE projectChoice:

Active components not
in cartridge

→
accurate alignment

required

Image from https://www.bd.com/assets/images/our-products/microbiology-solutions/veritor-plus-system_RC_DS_DT_1116-0001.png



Passive alignment

511/6/2024 Adapted form l.chang@utwente.nl

Hamamatsu s8558 Si 

PIN photodiode array
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High Accuracy Needed

Low Accuracy Needed



Two stageConcept

Passive Alignment Active Alignment

Design of cartridge 

and acceptor

Design of stage

and algorithms

First light Measurement



Photonic ChipsWhich accuracy is 
needed



Alignment tolerances for optical 
coupling between lens and laser

Which accuracy is 
needed

Laser

Waveguide



First lightWhich accuracy is 
needed

Measurements by: A. Jans



3-2-1 positioningHow to achieve the 
accuracy by passive
alignment of 
cartridge?



Design by: 3S students 2021, support IMS



Which accuracy is 
achieved

Image by: A. Jans



Results

• Depending
• Production method
• Material

1. FDM generic (4x)
2. SLA generic (4x)
3. FDM high 

resolution (2x)

Measurements by: A. Jans

Re-insertion deviation



FDM High Resolution performed the best.

Best FDM High Resolution cartridge (value in µm)

Note: Highly depending on the production method of the cartridge to get close to first 
light.

Results cartridges

DeviationFWHM

x 3,59 40

y 1,57 4

z 9,02 3



Active alignment



WP4 
Active Alignment

Labview

Demonstration and research
Newport translation stage MLT25 (XYZ)

Light source Thorlabs 850 nm 

PM101 Thorlabs power meter

Spiral Algorithm





Active alignment

• Inital MAP of a 100x100 µm area

• Followed by a spiral algorithm



Repeatability

Y-deviation: 1.3 µm

Z-deviation: 0.8 µm

Repeatability: 10 insertions, 1 cartridge

Y-deviation: 1.6 µm

Z-deviation: 1.8 µm



Questions ?

Contact: c.a.j.damen@saxion.nl

Please also visit the demonstrator setup
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