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>20	
  Years	
  of	
  experience	
  with	
  Par$cles	
  and	
  Microreactors	
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Synthesechemie!
Development of  

MicroJet Reactor!
by Dr. Penth!

Synthesechemie!
Production of BaSO4 Particles!

 with 15-20 nm Size!

1996! 2000! 2010!

leon nanodrugs GmbH 
Development !

Nanopharmaceuticals !

Instillo GmbH!
Technology Development!
and Exploitation of MJR!

MJR-Reactor Patent!

nanoSaar AG!
Development!

Non-pharmaceuticals!

2011! 2013!

MJR PharmJet GmbH !
Transfer of operational 
business from Instillo!

Quasaar GmbH!
QC and GMP 

Services!

2014! 2015!

nanoSaar Lab 
GmbH!

New company 
site at 

Überherrn!

-  12000 m² total area; 5000 m² premises 
-  350 m² offices; 1000 m² laboratories (expandable) 
-  500 m3 ICH-stability storage (expandable to 2000m3) 

Instillo Group 
Ø  >40 employees at Überherrn 
Ø  >10 employees at Munich 
Ø  3 employess at Starnberg 
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  cm	
  
High	
  quality	
  	
  
Nanopar$cles	
  

From	
  simple	
  par<cles	
  to	
  highly	
  complex	
  systems	
  

High	
  Throughput	
  &	
  
easy	
  Scale-­‐up	
  	
  

by	
  numbering	
  up	
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Unique	
  features	
  of	
  Par$cles	
  with	
  Microreactors	
  



All	
  around	
  par<cles	
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Emulsions	
  

Liposomes	
  

Solid	
  lipid	
  nanopar<cles	
  

Inorganic	
  nanopar<cles	
  

Naked	
  API	
  nanopar<cles	
  

Polymeric	
  nanopar<cles	
  

Extended	
  release	
  par<cles	
  

Oral	
  

Parenteral	
  

Pulmonary	
  

Topical	
  

Med.	
  products	
  

Diagnos$cs	
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Micro Reactor for Small Scale Production (GMP)!Micro Reactor for R&D Lab!

From	
  Lab	
  Scale	
  to	
  Produc<on	
  Scale	
  



Nanoformula<ons	
  from	
  R&D	
  to	
  GMP	
  
Challenges	
  to	
  overcome:	
  
	
  
•  Par<cle	
  range	
  defined	
  in	
  regulatory	
  guidelines	
  (>100	
  µm,	
  absence	
  of	
  par<cles	
  >10	
  µm)	
  does	
  not	
  

cover	
  state-­‐of	
  the-­‐art	
  par<cle	
  technology	
  (10	
  nm	
  –	
  1000	
  nm)	
  	
  
•  Not	
  all	
  relevant	
  methods	
  /	
  equipment	
  for	
  characteriza<on	
  of	
  nanopar<cles	
  are	
  established	
  in	
  

GMP	
  
•  Thoroughly	
  characteriza<on	
  of	
  par<cles	
  are	
  important,	
  because	
  of	
  great	
  impact	
  of	
  par<cle	
  

characteris<cs	
  on	
  drug	
  product	
  performance,	
  bioavailability	
  and	
  efficacy	
  
•  Need	
  for	
  own	
  valida<on	
  and	
  qualifica<on	
  concepts	
  or	
  development	
  of	
  dedicated	
  equipment!	
  
•  Long-­‐term	
  stability	
  effects	
  of	
  par<cles	
  must	
  be	
  evaluated	
  (agglomera<on,	
  disintegra<on,	
  leakage	
  

effects…)	
  

•  Toxicological	
  effects	
  of	
  par<cles	
  must	
  be	
  inves<gated	
  /	
  defini<on	
  of	
  uncri<cal	
  par<cle	
  size	
  ranges	
  

6	
  Development	
   GMP	
  



Combined	
  therapy	
  for	
  Glioblastoma	
  

SPION	
  can	
  be	
  used	
  simultaneously	
  
o  As	
  drug	
  delivery	
  vehicle	
  	
  
	
  	
  	
  	
  	
  	
  	
  =	
  >	
  Moved	
  by	
  magne<c	
  forces	
  
o  Control	
  of	
  par<cles	
  at	
  tumor	
  side	
  
o  For	
  Hyperthermia	
  therapy	
  

	
  	
  	
  	
  	
  	
  Combina<on	
  of	
  several	
  therapies	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  increases	
  the	
  pa<ent	
  compliance	
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Polymeric	
  cover	
  

Drug	
  

Fluorescence	
  dye	
  

Polyca<ons	
  

SPION	
  

Complex	
  structure	
  of	
  
SPION	
  needed	
  
Coa<ng	
  of	
  SPION	
  

•  Using	
  various	
  polyanions	
  or	
  
rather	
  polyca<ons	
  

•  Using	
  various	
  silans	
  
•  Molecular	
  imprin<ng	
  

Func<onaliza<on	
  of	
  SPION	
  
•  Disintegra<on	
  of	
  	
  polymeric	
  

cover	
  
o  pH-­‐dependent	
  
o  Temperature-­‐	
  dependent	
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In-­‐vitro	
  diagnos<cs	
  with	
  magne<c	
  nanopar<cles	
  
Ferrofluid	
   Nanoferrit	
  

Advantage	
  of	
  Microreactor	
  method	
  
•  High	
  volume	
  produc<on	
  of	
  controlled	
  par<cle	
  size	
  
•  Coa<ng	
  with	
  various	
  surface	
  agents	
  possible	
  
•  Func<onalisa<on	
  of	
  surface	
  with	
  various	
  molecules	
  possible	
  

Advantage	
  of	
  magne<c	
  nanopar<cles	
  
•  Easy	
  visualisa<on	
  by	
  MRT	
  or	
  EM	
  
•  Moving	
  of	
  par<cles	
  in	
  magne<c	
  field	
  (lab	
  on	
  a	
  chip)	
  
•  Easy	
  separa<on	
  of	
  par<cles	
  by	
  magne<c	
  field	
  
•  Easy	
  quan<fica<on	
  of	
  bound	
  substrate	
  by	
  Magnet-­‐Relaxometry	
  

Transfer	
  of	
  therapeu<c	
  par<cles	
  to	
  diagnos<cs	
  



Drug	
  elu<ng	
  stents	
  with	
  nanopar<cles	
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Advantage	
  of	
  polymeric	
  nanopar<cles	
  
•  Homogenous	
  coa<ng	
  of	
  stents	
  
•  Extended	
  release	
  of	
  API	
  
•  Controlled	
  applica<on	
  of	
  API	
  
•  Op<mal	
  API	
  dosing	
  
•  Enhanced	
  stability	
  

Advantage	
  of	
  Microreactor	
  method	
  
•  High	
  API	
  loading	
  into	
  polymeric	
  systems	
  
•  Homogenous	
  release	
  through	
  homogenous	
  par<cle	
  size	
  



Contact:	
  

	
  	
  
	
  

Dr.	
  Bernd	
  Baumstümmler	
  
General	
  Manager	
  

	
  
Ins<llo	
  GmbH	
  
Comotorstr.	
  2	
  
66802	
  Überherrn	
  
Germany	
  
	
  
Phone:	
  	
  	
  	
  	
  +49-­‐6836-­‐9691100	
  
E-­‐Mail:	
  	
  	
  	
  	
  b.baumstuemmler@ins<llo.de	
  
Web:	
  	
  	
  	
  	
  	
  	
  	
  www.ins<llo.de	
  
	
  


