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Chemical Mixing Robot

● Developed by MML and NCNR

● Automatically create complex liquids
○ Personal care, biopharmacy, COVID vaccines

● Analyze structure with SANS / SAXS
○ Phase stability mapping

● Train ML network for scattering data 

processing
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Sample Preparation

● Current process very manual
○ Target composition

○ Weigh out reagents

○ Write down quantities

○ Type back into robot

● Human Error
○ Typing/clicking

● Lack of traceability 
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Goals

Web app and Database(s)

● Remove manual input in robot
○ Barcode scanning

● Centralized database view
○ Create, update entries
○ Detailed information

● Integration with already existing codebase
○ Remote entry
○ Chemistry abstractions
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Database Schema

● Component
● Stock
● Sample
● Measurement

Helper Tables

● Stock Component
● Sample Stock
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Creating / Editing Entries
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Data upload/export 
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Remote Requests via JSON

● Convert to JSON
○ Individual entry

○ Entire table

● Make post request
○ Python list of dictionaries
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Barcode Generation / Label Printing

14



Running on NIST hardware
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Possible Future Steps

● Balance serial port interface
○ Further reduce manual input

● Javascript grids
○ More interactive tables

● CSV optimizations
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Questions?
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