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NPLIN-4-drug  
Non Phototchemical Light Induced Nucleation for drugs 
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Goals and tasks of the project 

1.	  SelecWon	  of	  perWnent	  
compounds	  

2.	  Development	  of	  the	  
experimental	  devices	  and	  
NPLIN	  experiments	  

3.	  CharacterizaWon	  of	  the	  polymorphs	  
and	  relaWve	  stability	  of	  some	  
compounds	  

4.	  High	  resoluWon	  X-‐ray	  diffracWon	  

5.	  ModelisaWon	  

6.	  Conclusion	  on	  polymorphism	  
of	  a	  given	  compound	  

7.	  Conclusion	  on	  the	  feasibility	  of	  
NPLIN	  on	  drugs	  

PotenWality	  and	  feasibility	  of	  NPLIN	  on	  drugs	  
Compound	  1	  

Compound	  2	  

Compound	  3	  

1	  

demonstrated	  using	  drugs	  for	  which	  polymorphism	  is	  sWll	  a	  real	  challenge 

Polymorphism studies important in the industrial pharmaceutical context 

Method developped on urea [1],  glycine [2], L-histidine [3], Hen Egg White 
Lysozyme [4], Pentyl cyanobiphenyl [5], KCl [6], protein [7]!
1] Garetz B.A. et al. Phys. Rev. Lett. 1996,16, 3475-3476; Yoshikawa H.Y. et al. Jpn J. Appl. Phys. 2006; Yoshikawa H.Y. et al. Cryst. Growth Des. 2006, 6, 302-305; Yoshikawa 
H.Y. et al. Jpn J. Appl. Phys. 2006, L23-L26. [2] Zaccaro J., et al. Cryst. Growth & Des. 2001, 1, 5-8; Garetz B.A. et al. Phys. Rev. Lett. 2002,17; Matic J. Ph.D. 2005;  Matic, J. et 
al. Cryst. Growth Des. 2005, 5, 1565-1567; Sun X.Y. et al. Cryst. Growth Des. 2006, 6, 684-689; Sugiyama T. et al. Chem. Lett. 2007, 12,1480-1481; Sun X.Y. Ph.D. 2008; 
Sugiyama T. et al. Chem. Lett. 2009, 15, 482-483. [3] Sun X.Y. et al. Cryst. Growth Des. 2008, 5, 1720-1722. [4] Lee I.S. et al. Cryst. Growth Des. 2008, 8, 4255-4261. [5] Sun X.Y. 
et al. Phys. Rev. Lett. 2009, 2. [6] Alexander A.J. et al. Cryst. Growth Des. 2009, 9, 958-963; Duffus A.J. et al. J. Am. Chem. Soc. 2009, 131, 11676-11677; Ward M.R. et al. Phys. 
Rev. Lett. 2009, 481, 25-28. [7] Murai R. et al. Appl. Phy. Lett. 2010, 96. Context 

CP 

LP 

• Co-existence of clusters of polarisability tensors of different symmetry: « disk-
like » or « rod-like » 
• Role of the induced dipolar 
moment depending on the  
clusters type 

Possible mechanism : Kerr effect 

NPLIN new experimental device (task 2.1, 2.2, 2.3) 

YAG-Nd laser λ = 532 nm, focalization under N2, 
exposition time = 1 mn, energy density = 0,766 GW/

cm2 
Single crystals obtained after 1 or 10 hours 

 • γ glycine 
 crystals 

• Switch window size depending on the laser  intensity • Essay of crystallization of an anti-epilectic highly polymorphic 

1 2 3 

• Three different crystals of carbamazepine polymorph III 
•  1 and 2 obtained by NPLIN, 3 is a spontaneous crystallization 

Glycine (task 2.4) Carbamazepine (task 2.4) 
Piracetam  
(task 4.) Lidocaïne / menthol (task 3.3 3.4) 

Form I 

Form II 
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NPLIN old experimental devices 


