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  2003	
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Table-­‐top	
  Talbot-­‐Lau	
  Interferometer	
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X-­‐ray	
  Source	
  

Detector	
  

Sample	
  in	
  
water	
  bath	
  

X-­‐ray	
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   Mo	
  rotaLng	
  anode	
  

40	
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   70	
  mA	
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   100	
  μm	
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  2013	
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Comparison	
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  et	
  al	
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  PLosONE	
  |	
  2013	
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  prepara:on|	
  2016	
  	
  



Improving	
  Image	
  Quality	
  
High	
  Resolu:on	
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  High	
  Sensi:vity	
  (Rat	
  Brain)	
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AbsorpLon	
  contrast	
   Phase	
  contrast	
  

5	
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Resolu:on:	
  29	
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  photon-­‐coun:ng	
  Detector;	
  Viermetz	
  et	
  al	
  |	
  in	
  prepara:on|	
  2016	
  	
  



Lehrstuhl	
  für	
  Biomedizinische	
  Physik	
  |	
  Franz	
  Pfeiffer	
  

dark-­‐field	
  contrast	
  mammography	
  for	
  	
  
classifica:on	
  of	
  micro-­‐calcifica:ons	
  

Scherer	
  et	
  al	
  |	
  submiYed|	
  2016	
  

absorp:on	
  

dark-­‐field	
  



Lehrstuhl	
  für	
  Biomedizinische	
  Physik	
  |	
  Franz	
  Pfeiffer	
  

dark-­‐field	
  contrast	
  mammography	
  for	
  	
  
classifica:on	
  of	
  micro-­‐calcifica:ons	
  

Scherer	
  et	
  al	
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  2016	
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dark-­‐field	
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Our	
  Dream:	
  BeMer	
  Clinical	
  X-­‐Ray	
  DiagnosLcs	
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  results	
  	
   Clinical	
  X-­‐ray	
  CT	
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First	
  small-­‐animal	
  phase-­‐contrast	
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Tapfer	
  et	
  al	
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  Med	
  Phys	
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  2011	
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  et	
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  PNAS	
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From	
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•  temperature	
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•  breathing	
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  2011	
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TranslaLon	
  to	
  in-­‐vivo	
  experiments	
  

absorpLon	
  image	
   phase-­‐contrast	
  image	
   dark-­‐field	
  image	
  

Bech	
  et	
  al	
  |	
  Nature	
  Scien:fic	
  Reports	
  |2013	
  

total	
  exposure	
  :me:	
  20	
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  total	
  dose:	
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  3.5	
  mGy	
  



X-­‐ray	
  Dark-­‐Field	
  Imaging	
  &	
  Lung	
  Diseases	
  

COPD:	
  „Chronic	
  obstrucJve	
  pulmonary	
  disease”	
  

ranked	
  as	
  the	
  fourth/	
  fi^h	
  leading	
  cause	
  of	
  death,	
  with	
  tendency	
  to	
  increase	
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  2015	
  



@TUM	
  PC-­‐CT	
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  2015	
  

first	
  in-­‐vivo	
  small-­‐animal	
  dark-­‐field	
  CT	
  images	
  



MulLmodality	
  for	
  materials	
  science	
  

Damage	
  in	
  cement/mortar	
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Structure	
  of	
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  Hardening	
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  Research	
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Collabora:on	
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  Non-­‐
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  (TUM)	
  

32	
  



Cement/	
  Concrete	
  Hardening	
  	
  

Collabora:on	
  with	
  Prof.	
  C.	
  Grosse/Chair	
  for	
  Non-­‐
destruc:ve	
  Tes:ng	
  (TUM)	
  

Prade	
  et	
  al	
  |	
  Cement	
  and	
  Concrete	
  Research	
  74	
  |	
  2015	
   33	
  



Cement/	
  Concrete	
  Hardening	
  	
  

Prade	
  et	
  al	
  |	
  Cement	
  and	
  Concrete	
  Research	
  74	
  |	
  2015	
   34	
  



Conclusions	
  

Phase-­‐Contrast	
  CT	
  for	
  	
  
Biomedical	
  and	
  Materials	
  Research	
  

Dark-­‐Field	
  Radiography	
  	
  
for	
  Materials	
  Characteriza:on	
  

Resolving	
  internal	
  structures	
  	
  
below	
  the	
  image	
  resolu:on!	
  

Dark-­‐Field	
  for	
  beYer	
  Diagnos:cs	
  

Classifica:on	
  of	
  calcifica:ons	
  in	
  	
  
Breast	
  and	
  Kidney!	
  



Acknowledgements	
  

...E17	
  group	
  @	
  TUM,	
  especially	
  Marian	
  Willner,	
  Lorenz	
  Birnbacher,	
  Manuel	
  Viermetz,	
  	
  
Kai	
  Scherer,	
  Friedrich	
  Prade	
  and	
  Franz	
  Pfeiffer	
  	
  



Acknowledgements	
  

P.	
  Noel,	
  T.	
  Baum,	
  R.	
  Braren,	
  J.	
  Bauer,	
  A.	
  Fingerle,	
  D.	
  Muenzel,	
  E.	
  Rummeny	
  
Department	
  of	
  Radiology,	
  Klinikum	
  rechts	
  der	
  Isar	
  TUM	
  

S.	
  Auweter,	
  H.	
  HeMerich,	
  F.	
  Meinel,	
  S.	
  Grandl,	
  K.	
  Hellerhoff,	
  F.	
  Bamberg,	
  	
  
K.	
  Hellerhoff,	
  B.	
  Ertl-­‐Wagner,	
  T.	
  Saam,	
  M.	
  Reiser	
  
Ins@tute	
  for	
  Clinical	
  Radiology,	
  Klinikum	
  Grosshadern	
  &	
  LMU	
  Munich	
  

F.	
  Koch,	
  J.	
  Meiser,	
  T.	
  Schroeter,	
  D.	
  Kunka,	
  M.	
  Amberger,	
  M.	
  Walter,	
  	
  
J.	
  Schulz,	
  J.	
  Mohr	
  
J.	
  Maisenbacher,	
  J.	
  Gibmeier,	
  A.	
  Wanner	
  
Karlsruhe	
  Ins@tute	
  for	
  Technology	
  &	
  microworks,	
  Karlsruhe	
  

F.	
  Yang,	
  R.	
  Kaufmann,	
  M.	
  Griffa	
  
Empa	
  -­‐	
  Swiss	
  Federal	
  Laboratories	
  for	
  Materials	
  Science	
  and	
  Technology	
  

Funding	
  by:	
  



Biomedizinische	
  Physik	
  I	
  |	
  A.1	
  Röntgendiagnos:k	
  |	
  A.1.3.	
  Detek:on	
  von	
  Röntgenstrahlen	
   	
   	
  	
  	
  	
  38	
  

THANK	
  YOU	
  VERY	
  MUCH	
  	
  
FOR	
  YOUR	
  ATTENTION	
  !	
  


