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DM<? Automated Sessile Drop Experiment Overview

« Tablet disintegration can be described as the Compactlon A
combination of four interconnected processes: Simulator |
liquid absorption, swelling, the breaking of
Interparticle bonds and excipient particle —_—pp
dissolution. B|end starts

« These mechanisms are related to the raw material here
properties of the tablet as well as its composition
and manufacture.

 Understanding these relationships is important for
optimising the formulation and manufacture of a
tablet.

« The sessile drop experiment is a simple yet
effective tool for testing the liquid absorption and
swelling characteristics of a tablet. The following
Introduces a method for extracting and analysing \ .|
the data obtained from the sessile drop ;
experiments in real-time (building on the work of |
[1]) using a combination of feature extraction, Hardness
classification and regime detection. Tester
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Information fed back to
update manufacturing
conditions/formulation
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Sessile Drop Experiment

Experimental Data Extraction Using Machine Learning

VGG-16 Feature
Griseofulvin/MCC/Mannitol/MgSt Extraction [2] Image Segmentation Result
Random Forest Classification
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on extracting edges and feature vector with a 1 if it is part S < o the tangent to a
contrasts which makes these of the tablet or droplet and O - § fitted elllpse
features useful for segmentation otherwise. _ g and the tablet
[ surface
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ldentifying Absorption and Swelling Model Fitting
« Surface area curve can be divided into Liquid absorption can then be formally characterised by: 035
three regimes: liquid absorption, <] S(t) — S(ta,i) 030-
transition and swelling identified by £ 1 y(t) = S(t ) g 025
considering the change in surface g ] Wt % .
area [1] 8 ° and modelled by a power law: <
+ The classification into the different 5 y(t) = kt™ g "
regimes is done by training a oz | | | Y
Seg2Seq model [3] T e where t, ; is the absorption start time, and k, m are 0.05-
e Often used for |anguage trans|ati0n’ flttlng parameters determining the rate of I|qU|d 0.00 -
Seq2Seq models encode one i /,_i ) /,_l X absorption and the linearity of the process, respectively. : : ] : ; 5 :
! L vy | ime [s
sequence into a context vector which .GRU | | [GRU | [ GRU | o L _
is then decoded into a set-length o= = ) Similarly, swelling Is given by:
sequence of value =neoder B ; a(t) = S(t) — S(ts;)
» In this case, the surface area at each Context |
time is the sequence which is encoded P e T TN T 7 and modelled by the Schott model [4]:
and the decoded sequence identifies | g s 4 P
: : : f | GRU | | GRU | | | GRU | £ 5 . r
the liquid absorption, transition and _—— — | 3 o(t) = & —t)
swelling phases of the sessile drop e l ————— {—*’ S 2 A+ /e,
experiment - Y . o | - |
+ The encoding and decoding is o 0] - — where A is the multiplicative reciprocal of the initial swelling
achieved through the use of gated ‘fgj_ . | | | oo Mo rate, o, IS the swelling rate at infinite time and ¢, Is the time
recurrent uni_t (GRU) netvvprks which § . 5 10 " - 2] 20 50 gﬁa/(vﬁrin the start of swelling and when the swelling becomes
use information from previous g, '
timepoints as well as information given @ * This method is 180x faster than not using machine learning allowing for deployment in the
about the current time to make S S automated lab setup.
predictions about the data Time [s] « [1] showed that tablet disintegration time negatively correlates with both liquid absorption
fitting parameters and the initial swelling rate (1/4), while being positively correlated with the
The main output of the Seq2Seq model are the time where start time of the swelling, ¢, ;. The efficiency of this framework will allow rapid analysis of
absorption ends, ¢, (. and the time where swelling begins, ¢ historical data stores to uncover more correlations between model and disintegration
» La,f y Ls,ie
. . . arameters.
This allows us to split the surface area into these two processes P . . .. . .
and fit mechanistic models to them * Once the relationships between model and disintegration parameters is better understood,
' they can be used to update the manufacturing conditions in real-time to produce tablets with
optimal disintegration conditions as part of the automated tabletting setup.
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