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HYPERSPECTRAL BIO-MEDICAL IMAGING: UNFILTERED FLUOROPHORE IMAGING
Improve workflow efficiency and reduce experiment time by detecting and discriminating multiple fluorophore emissions on a 

micro or macro scale from a single scan without the use of channel filters.

HYPERSPECTRAL IMAGING

H y p e r s p e c t r a l  i m a g i n g  c o m b i n e s  i m a g -
i n g  a n d  s p e c t r o s c o p y .  E v e r y  s p a t i a l  p i x e l 
i n  a  h y p e r s p e c t r a l  i m a g e  h a s  a n  e n t i r e 
s p e c t r u m ;  t h e r e f o r e ,  u n i q u e  s p e c t r a l  s i g -
n a t u r e s  c a n  p r o d u c e  i m a g e  c o n t r a s t  r a t h e r 
t h a n  t h e  i n t e n s i t y  w i t h i n  a  f i x e d  b a n d -
w i d t h .  T h i s  p o w e r f u l  f e a t u r e  a l l o w s  h y -
p e r s p e c t r a l  i m a g i n g  t o  s e p a r a t e  t h e  s i g n a l 
f r o m  f l u o r o p h o r e s  w i t h  o v e r l a p p i n g  e m i s -
s i o n  s p e c t r a .  T h e r e f o r e ,  h y p e r s p e c t r a l  i m -
a g i n g  c a n  s i m u l t a n e o u s l y  d i s t i n g u i s h  a  v i r -
t u a l l y  u n l i m i t e d  n u m b e r  o f  f l u o r o p h o r e s .

Laser Line Excitation Emission Filter Pass-Band

Produced using Fluorescence SpectraViewer on Thermofisher.com

Gel electrophoresis on proteins tagged with Alexa Fluor 
488, 514, and 532 – standard imaging

False color image of the same gel produced with Head-
wall’s proprietary classification algorithm

Fluorescence emission spectra of Alexa Fluor 488, 514, 
and 532. The overlapping emission spectra cannot be 
separated with bandpass filters without significant 
bleed or loss of signal.

UNFILTERED 
HYPERSPECTRAL 

FLUOROPHORE IMAGING (UHFI)

I t  i s  c o m m o n  p r a c t i c e  f o r  b i o  a n d  m e d i -
c a l  r e s e a r c h e r s  t o  s t a i n  t i s s u e  s a m p l e s , 
e x c i t e  t h e  s a m p l e s  w i t h  v a r i o u s  l a s e r s  o r 
U V  s o u r c e s ,  t h e n  v i e w  f l u o r o p h o r e  e m i s -
s i o n s  t h r o u g h  c h a n n e l  f i l t e r s .  C a r e  m u s t 
b e  t a k e n  t o  s e l e c t  f l u o r o p h o r e s  w i t h o u t 
o v e r l a p p i n g  e m i s s i o n  s p e c t r a  ( a s  s h o w n 
t o  t h e  r i g h t ) .  I f  m u l t i p l e  e m i s s i o n s  o c c u r 
w i t h i n  a  g i v e n  c h a n n e l ,  i n f o r m a t i o n  c a n  b e 
l o s t  d u e  t o  a  l a c k  o f  d i s c r i m i n a t i o n  w i t h i n 
t h e  c h a n n e l .   I n  t h e  f i g u r e  b e l o w ,  U H F I 
s p e c t r a ,  e a c h  d e r i v e d  f r o m  a  s i n g l e  i m a g e 
p i x e l ,  d e m o n s t r a t e s  t h e  a b i l i t y  t o  s e p a r a t e 
o v e r l a p p i n g  e m i s s i o n s  w i t h  H e a d w a l l ’ s  H y -
p e r s p e c t r a l  F l u o r o p h o r e  I m a g i n g  S y s t e m .
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PRODUCTS SUITABLE FOR THIS  APPLICATION

IMAGING SENSOR DESCRIPTION SPECTRAL RANGE SPATIAL PIXELS

Nano-Hyperspec®

VNIR 400-1000nm 640

Micro-Hyperspec®

VNIR A-Series 400-1000nm 1,004

Micro-Hyperspec®

VNIR E-Series 400-1000nm 1,600

Laboratory 
Scanning Kits various various

Scanning 
Hyperspectral 

Microscope
various various
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THE HEADWALL ADVANTAGE

• Simultaneously measure and separate all fluorophore emissions between 400-1000 nm
• Separate and identify fluorophore emissions that are ≥ 4nm apart
• Proprietary separation algorithm
• Imaging processing expertise and custom software
• World leader in original holographic grating production (the heart of the UHFI Imager)
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Manufactured by Headwall Photonics, distributed in the UK and Ireland by analytik.
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