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So you want to store frozen samples…

Scientific need
• Analysis of biological tissues in mass 

spectrometers

• Requirements:

‣ Frozen or dehydrated

‣ Ultra-high vacuum compatible

• High-pressure freezing leads to 

vitrification

-> Everything stays in place!

Storage of these valuable samples 

before analysis?
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Quite a few components are needed!

2



Quite a few components are needed!
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Overview of all instruments and controls

Control board

Baking Cooler safety Flowmeter Light Valves Dock
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ReTerminal DM

instrumentRs via Moxa
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controller
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LAN

LANUSB

Poststation (USB)
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Home-built electronics via RaspberryPi Pico2

• Control lights, valves, baking

• Read flowmeter, valve state

• Hardware safety:

‣ Cooler hardware interlocked

‣ Transfer valve closing 

disallowed when dock is 

connected

• Rust-based firmware:

‣ Async executor embassy

‣ USB communication with host 

computer via postcard-rpc
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https://embassy.dev
https://docs.rs/postcard-rpc/latest/postcard_rpc/


Instrument communication: instrumentRs

• “Serial”: RS-232, RS-485

‣ Connected to host via Moxa 

server

‣ serialport crate

• OPCUA: Pump stand

‣ Event based communication

‣ opcua crate

• Standardize instrument control 

using instrumentRs

• All “serial” instruments are 

regularly polled for their status

instrumentRs example

let port = "/dev/ttyACM0"

let interface = new_serialport(port)

  .open()

  .unwrap();

let mut inst =

  Lakeshore336::new(interface);

let temp_a = inst

  .channel(Input::InA)

  .get_temperature();

println!("Ch A: {}", temp_a.unwrap());
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https://docs.rs/serialport/latest/serialport/
https://docs.rs/opcua/latest/opcua/
https://docs.rs/instrumentrs


Host software and UI

• UI based on Slint

‣ Ideal for touch interface

‣ Rust-inspired DSL to write UI

• Slint/Tokio collaboration for 

runtime

‣ Listen for user interactions 

via UI

‣ Poll instruments regularly

‣ Listen to control board 

broadcast

• Control board communication via 

Poststation
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https://slint.dev/
https://poststation.rs
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Rust is wonderful for lab integrations!

• Full stack in Rust: Firmware, communications, host software, and UI

• The type system allows development without connected hardware

instrumentRs v0.2.0
• Overhaul how instrument driver can be written

• Idea gathering repo: github.com/trappitsch/instrumentRs2

• blog.galactic-forensics.space

• Feedback is very welcome!

More information
• Code, Docs: github.com/trappitsch/cryostorage

Thanks to Rust our samples stay safe, cool, and do not oxidize!
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https://github.com/trappitsch/instrumentRs2
https://blog.galactic-forensics.space/tags/instrumentrs/
https://github.com/trappitsch/cryostorage
https://trappitsch.github.io/cryostorage/
https://github.com/trappitsch/cryostorage
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