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Polymorphism
“Polymorphism is the phenomenon in which the same chemical substance exhibits 

different internal crystal arrangements.”
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Polymorphism
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Polymorphism Universe of Solid Forms
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DSC and TGA of Form 1 (hydrate)

Batch A (jet-milled)

Form 1
water release / melting

Form 1
water release / melting

Batch A (jet-milled)

↑exo
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DSC of Form 1 (hydrate)
A new polymorph appears (Form 2)

Form 2
crystallization / melting

Form 1
water release / melting

Batch B (jet-milled)

↑exo
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↑exo

DSC and Hot Stage Microscopy of Form 1 (hydrate)
A new polymorph appears (Form 2)
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Batch C, Particle Size Distribution (PSD) and DSC of Form 1 (before jet-milling)

? J/g

54.3 J/g
1.5 J/g

2% from Hf Form 2

Impact of Milling on Crystallization of Form 2

↑exo
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Batch C, Particle Size Distribution (PSD) and DSC of Form 1 (jet-milled, sample 1)

5.6 J/g

8.6 J/g
11% from Hf Form 2

57.5 J/g

↑exo

Impact of Milling on Crystallization of Form 2



11

16.7 J/g

20.9 J/g
26% from Hf Form 2

54.9 J/g

Batch C, Particle Size Distribution (PSD) and DSC of Form 1 (jet-milled, sample 2)

↑exo

Impact of Milling on Crystallization of Form 2
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20.2 J/g

32.4 J/g
41% from Hf Form 2

59.6 J/g

Batch C, Particle Size Distribution (PSD) and DSC of Form 1 (jet-milled, sample 3)

↑exo

Impact of Milling on Crystallization of Form 2
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45.2 J/g

48.4 J/g
61% from Hf Form 2

46.0 J/g

Batch C, Particle Size Distribution (PSD) and DSC of Form 1 (jet-milled, sample 4)

↑exo

Impact of Milling on Crystallization of Form 2



14

Acknowledgements

■ DSC & TGA
Benoit Ackermann
Louise Fonné
Nikolaus Martin

■ Hot Stage Microscopy
Anna Tomas
Dennis Dimo Enkelmann
Flavio Lack

■ Particle Size Distribution
Anne-Sophie Javelot
Nathalie Bernigal



15

Take Home Message

■ In the study of polymorphism, DSC is an indispensable tool for characterization as well 
as for the identification of new polymorphs.

■ The interplay between particle size distribution and crystallization during DSC has 
enabled us to understand the nucleation and growth kinetics of this new polymorph.
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Doing now what patients need next
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