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Italy Locks Down Much of the Country’s North
Over the Coronavirus

The restrictions affect Milan and the regions that serve as ltaly’s economic
engine, and are the most sweeping measures outside China.
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day after the Italian government imposed a lockdown on much
the coronavirus. ¢ ®
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Microfluidic self-assembly of liposomes
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Total number of measurements: 3518

+ Cur

Total measurements after 131 ambimn ST

. . 8 ml/min
trimming to n < 6: 2mi/min

- Cur therapeutic
loading ﬁot:ltraalte ""}g‘i"
Number of unique [Day 0] 218 ! mifmin
formulations: i
o 14

Total number of [Day 0] 779 S min i
measurements: PaSmETErs
Number of unique monodisperse 72
[Day 0] formulations: -
Total number of monodisperse 236

6:1

[Day 0] measurements:
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* Plotting only formulations with Pdl < 0.220.

Aqueous:organic ratio

Total flow rate (ml/min)



Supervised machine learning with
scikit-learn

Support-Vector Machine
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‘Pedregosa F, et al. J. Mach. Learn. Res., 12: 2825-2830 (2011)
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Predicted liposome dispersity

Ratio (Va/V,)

10 mg/ml 20 mg/ml 30 mg/ml

40 mg/ml

8 120 4 8 120
Flow rate (ml/min)

monodisperse . polydisperse

DITECNOLOGIA
NANOTECHNOLOGY
FOR PRECISION MEDICINE

3 ISTITUTO ITALIANO
=

l o
=

iny-

iny +



ISTITUTO ITALIANO

Predicted Iiposome dispersi’cy iit gi DI TECNOLOGIA

Ratio (V./V,)
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Flow rate (ml/min)
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cross-validation accuracy: 92 + 5%, measured accuracy: 92%
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Liposome Pdl over time

Ratio (V,/V,)
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Predicting li

Ratio (V./V,)

posome stability fit:
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Predicting li

Ratio (V/V,)

posome stability fit:

10 mg/ml 20 mg/ml 30 mg/ml 40 mg/ml

8 120 4

Flow rate (ml/min)
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cross-validation accuracy: 82 + 5%, measured accuracy: 82%
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Artificial neural network (ANN) to predict diameter
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4
ANN are a field of that employ learning networks which “mimic” the behavior of

the human brain to recognize patterns and solve problems.
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ANN diameter prediction heatmaps’
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ANN diameter prediction heatmaps’
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Use the inputs below to select desired Total Flow Concentration Aqueous:Organic Predicted Absolute
liposome properties. Click 'Submit' when you Rate (ml/min) (mg/ml) Volume Ratio  Diameter (nm) Offset (nm)
are finished to get appropriate formulations.
1.50 10 5.50 75.00 0.00
Press 'Reset' o start a new prediction.
1.00 10 7.00 75.16 0.16
Desired diameter (nm) 1.00 10 6.75 75.16 016
= 184 1.00 10 6.50 75.17 0.17
""""“,“""""" 1.00 10 6.25 75.20 0.20
23 40 57 74 91108 125 142 159 17€I84
2.00 10 3.50 75.22 0.22
Submit || Heset 1.00 10 6.00 75.25 0.25
150 10 5.75 7474 0.26
1.00 10 5.75 75.33 0.33
150 10 5.25 75.34 0.34
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