The nucleation of molecules in solution
using shear flow
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In crystallizer WITHOUT diameter constriction, changing

Q : flow rate
r : internal radius
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Theoretical shear-rate analysis

J _ F(R*)
Jin = N jZe” BT [s7]

Free enerqy w

From the classical expression as spherical nucleus :

® —
/Y . —
1) Shear induces an increase of the internal energy due to 3 ‘
stretching IS = 47 R? -
—

2) Volume is conserved but not the surface !
F (R* ) X ’)/ : Increase of the energy barrier with shear rate (unfavorable)

Successful aggregation rate
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Theoretical shear-rate analysis
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For molecular
aggregation
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Why ?

* Low nucleus scale ( ~ 1 nm [10))
 Rigid glycine nucleus (G ~101°Pa [11])

— Deformation effect << mass transfer effect
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Theoretical shear-rate analysis

1.2 — Molecular assemblies (clusters) exist in undersaturated
conditions ! (11
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Theoretical shear-rate analysis
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Conclusion

‘ ® Aucune @ ER=4 ‘

Initial point realized at 1 SE+08
~5000 [57] |
1,3E+08
=7 1,1E+08 * ‘}
» Adding supplementary shear through the constrictions £, 905407 }

— drop of nucleation after 3 000 [s!]

» Brivaracetam, similar structures already observed [13].

* What about Aspirin ?

* Brivaracetam # Glycine # Aspirin :
Different physico-chemical properties (G, v, Ap) of the clusters
—> change the position of the optimum ?
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