Applied.machine learning

Machine learning for
foods, beverages, and FMCG

For foods, drinks, and fast moving consumer goods, such as
cosmetics and personal care products, formulation
development is critical. The success of a product and its

cost, safety, and sustainability all depend on getting the right
combination of ingredients and processing steps.

This presents formulation teams with a complex
optimisation problem in which they need to balance the
impact of formulation changes on varied outputs such as
taste, texture, rheology, stability, appearance, and the costs
and energy usage associated with raw materials and
processing. Getting this right usually relies on costly, time-

consuming experimental programs. Data often has gaps (is
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'sparse’) or is noisy, making it hard to analyse with

' conventional machine learning methods.
-\l?
s Alchemite™ is advanced machine learning software that can
build models from real-world, sparse, noisy experimental and
h\__ ) process data, where other machine learning methods fail.

Identify vital relationships in the data. Design new
Example analytic - understanding which chemistries and formulations. Propose optimal process
ingrediengmpact key taf?{gfomn‘ies parameters. And guide planning of experimental projects to

o dramatically reduce cost and time.
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Case studies and white papers

Global dairy products leader, Yili used Alchemite™ to better understand their UHT whipped cream
formulations. "We relatively quickly could drop out a number of the ingredients we had been testing... This
wasn't obvious if you just looked at them one-by-one, because you always have some cross-interactions.
This was a big learning and helped speed up development.” intellegens.com/yili

Flavours and fragrances producer, IFF used the Alchemite™ method to study the sensory properties of
compounds by analysing physicochemical and sensory data. “Its reliable uncertainty estimates gave us
confidence to make critical project decisions". J Comp-Aided Molecular Design 35, 1125-1140 (2021).

Adaptive design of experiments — As well as proposing optimal candidate formulations, Alchemite™ is
used iteratively within experimental programs to suggest which set of experiments should be done next in
order to most efficiently explore parameter space. This adaptive design of experiments has been shown to
reduce experimental workloads by up to 90%. White paper at intellegens.com/experiment

Alchemite™ for formulated products

With the Alchemite™ software, formulators, chemists, and data scientists can:

o Gap-fill and validate sparse, noisy data from suppliers, experiment, simulation, and production
e Auto-generate models that identify key ingredient-property-process relationships

¢ Quantify uncertainty to support a rational business case for key decisions

¢ Design experimental programs, reducing the number of experiments by up to 90%

¢ Identify new or improved formulations and optimise process parameters

e Capture knowledge of formulation recipes as models for sharing and re-use.




