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In the field of
MOLECULAR MATERIALS

(i.e. pharmaceutical compounds) :

NO
SYSTEMATIC
INVESTIGATIONS
(theoretical or experimental)




Milling of pharmaceutical compounds
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Molecular compounds specificities

b
Contrast between : . *dgé'

Weak inter-molecular interactions

Strong intra-molecular interactions a

Low Symmetry Molecules
Important size cells (often tricl., mono. or ortho.)

e Low melting temperatures

* Glass transition temperature close of RT =T ;¢
Easy

* Low Kinetics of cryst ~ge———@p- Quench-Vitrification

* \Very sensitive to mechanical and thermal perturbations




Transfo. on milling of pharmaceutical compounds
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Plan of speech
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Characteristics of milling
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Lactose —

ossible solid-state forms

Disaccharid often used in Pharmaceutical and Food industries

2 types of molecules of lactose :

OH OH OH

O O
O

HO&%/ v o )

a-lactose

Various solid-state forms:

* Monohydrated o lactose
(L,-H,O) (stable)

* Hygroscopic anhydrous
a lactose

 Stable anhydrous a lactose
(als)

e Anhydrous [3 lactose

e Molecular compounds o/ with
various stoechiometries




Problems encountered for producing amorphous
lactose

Thermal degradations and caramelization

Mutarotation

&\0} 0 ﬁ
HO y
0

OH\, w'(
(in solution...)

a-lactose B-lactose




Amorphization of alL. under millin
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S

olid-state NMR 13C : characterization in situ %
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Mutarotation during heating of amorphous alL
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Milling amorphization # local melting-guench
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No mutarotation during heating of crystalline al
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Mannitol

Characteristics of Mannitol :

 Acyclic polyol present in seafood, fruits, mushrooms...

» Used as excipient, sweetener, API

A

G :

Adapted from
Burger et al.,
J. Pharm.
Sciences,
2000, 89, 457




Polymorphic transformation under milling of M
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Interpretation of amorphization alLs under milling
as a « Driven system* »

T ) Milling oL
eff
\\ Teff=T(1'|%) 1
T \\ Dch
eff AN
: D.. >D
N\ bal ch
Tmelt N

) o

Teff > Tfusion

]

Amorphization

T

milling

T

*Driven alloys, Martin et al, Solid State Physics, 50, p189 (1997)




Interpretations polymorphic transformations
mannitol under milling as a Driven system

G Adapted from Smgle Teff > Tfusion
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Conclusion
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States reached are stationary states rather than thermodynamic
equilibrium states
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