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01.
A Market Pull Story
Specialty Carbohydrates



M a r ke t  P u l l  S t o r y :  s p e c i a l t y  c a r b o h yd ra t e s01.

Introducing HMOs (human milk oligosaccharides):

- 3rd most abundant component in human milk
- Family of complex carbohydrates
- Hot topic in new sciences
- > 15000 hits (Google scholar 2018-2020)



M a r ke t  P u l l  S t o r y :  s p e c i a l t y  c a r b o h yd ra t e s01.

HMOs exert indirect ànd direct bio-activities affecting human health



M a r ke t  P u l l  S t o r y :  s p e c i a l t y  c a r b o h yd ra t e s01.

HMOs (human milk oligosaccharides):

- Clear benefits
- Impossible to economically produce through 

conventional chemistry

 Market Pull
 microbes can do!
 Spin off company:



M a r ke t  P u l l  S t o r y :  s p e c i a l t y  c a r b o h yd ra t e s01.

 Spin off company:



M a r ke t  P u l l  S t o r y :  s p e c i a l t y  c a r b o h yd ra t e s01.
HMOs are a market reality

US, Hong Kong, Singapore, Mexico, Columbia, Saudi, 
UAE, Oman, Kuwait, Bahrain, Vietnam, South Africa, 

Russia, …  

2020 Inbiose© Confidential

Spain, Portugal, Poland, Greece, Hong Kong, Mexico, France, Saudi, UAE, Oman, Bahrain, 
Kuwait, South Africa, US, Vietnam, …

Infant Formula containing HMOsInfant Formula containing HMOs

Dietary Supplements containing HMOsDietary Supplements containing HMOs

…
8



02.
A Market Push Story
Microbial biosurfactants
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S u r fa c t a n t s :  w h e re ?02.
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H o u s e h o l d  d e t e r g e n t s

O t h e r s  ( p a i n t s  &  i n k s ,  o i l f i e l d  
c h e m i c a l s ,  t e x t i l e s , . . . )  

P e r s o n a l  C a r e

I n d u s t r i a l  c l e a n e r s

F o o d  p r o c e s s i n g

A g r i c u l t u r a l  c h e m i c a l s

S u r fa c t a n t s :  w h e re ?02.
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S u r fa c t a n t s :  w h a t ?  02.

SURFace ACT ive AgeNT

Amphiphi l l ic
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S u r fa c t a n t s :  h o w  d o  t h e y  w o r k ?  02.
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S u r fa c t a n t s :  h o w  d o  t h e y  w o r k ?  02.

SURFACTANT

Micelle

Water Oil
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44%52% PA R T LY  b i o b a s e d  s u r fa c t a n t s

+ / - 4 0  %  b i o m a s s  d e r i v e d

F U L LY  b i o b a s e d  s u r f a c t a n t s
>  9 5  %  b i o m a s s  d e r i v e d

O r i g i n  o f  s u r fa c t a n t s  02.

N O N  b i o b a s e d  s u r fa c t a n t s
<  5  %  b i o m a s s  d e r i v e d

4%
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F u l l y  B i o B a s e d s u r fa c t a n t s :  s o u rc i n g ?02.

A n i m a l  w a st e

Ve g e t a b l e  o i l

Fo o d  w a st e

A g r i c u l t u ra l w a s t e

Pa p e r  w a st e
Ta b l e  s u ga r

Et c .

> 9 5 %
B i o m a s s
d e r i v e d



vv

F u l l y  B i o B a s e d s u r fa c t a n t s :  s o u rc i n g ?02.

A n i m a l  w a st e

Ve g e t a b l e  o i l

Fo o d  w a st e

A g r i c u l t u ra l w a s t e

Pa p e r  w a st e
Ta b l e  s u ga r

Et c .

> 9 5 %
B i o m a s s
d e r i v e d

https://www.waste2func.eu/
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Ren ewable  (new)  carb on

Plant  and  animal  der ivates

Exc lud es  foss i l s  raw mate r ia l s  

Assessed by  1 4C  ana lys i s   

Biomass?

02. F u l l y  B i o B a s e d s u r fa c t a n t s :  s o u rc i n g

FULLY
Biobased

>  9 5 %  B i o m a s s
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B i o l o g i c a l  p ro d u c t i o n  o f  b i o s u r fa c t a n t s02.

B i o l o g i ca l  
p r o d u c t i o n

P l a n t  
e x t r a c t i o n

B i o c a t a l y s i s  
( E n z y m a t i c a l l y )

F U L L Y
B i o b a s e d

> 9 5  %  
b i o m a s s  

F U L L Y
B i o b a s e d

> 9 5  %  
b i o m a s s  

M i c r o b i a l
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B i o l o g i c a l  p ro d u c t i o n :  m i c ro b i a l02.

B i o l o g i ca l  
p r o d u c t i o n M i c r o b i a l

F U L L Y
B i o b a s e d

> 9 5  %  
b i o m a s s  
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A d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s02.

F U L L Y
B i o b a s e d

> 9 5  %  
b i o m a s s  
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M i c ro b i a l  b i o s u r fa c t a n t s02.

S t a r m e r e l l a  
b o m b i c o l a

Meet our workhorse:



vvvvvv

S t a r m e r e l l a b o m b i c o l a02.

S t a r m e r e l l a  
b o m b i c o l a
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S t a r m e r e l l a b o m b i c o l a02.

S t a r m e r e l l a  
b o m b i c o l a



3 0 ° C

M i c ro b i a l  B S s  ex a m p l e :  s o p h o ro l i p i d s

Source:
www.ecover.com
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• Acidic or lactonic form
• Acetylation: 0, 1 or 2 groups
• Unsaturated bounds: 0, 1 or 2
• Fatty acid chain length: C16-C18
• Position of hydroxylation: ω of ω-1

I n t ro d u c t i o n :  S o p h o ro l i p i d s a  c o m p l ex  m i x01.
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D i s a d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s02.

= =
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D i s a d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s02.

= =
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M i c ro b i a l  b i o s u r fa c t a n t s :  m a r ke t02.

PA R T LY  
b i o b a s e d  s u r fa c t a n t s

N O N  
b i o b a s e d  s u r fa c t a n t s

F U L LY  
b i o b a s e d  s u r fa c t a n t s

M i c r o b i a l  b i o b a s e d  
s u r f a c t a n t s :  <  0 . 1  %
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02.

S o l u t i o n :  I n t e g ra t e d  B i o  p ro c e s s  D e s i g n  t o  b r i n g   I B  t o  m a r ke t  

Microbial 
biosurfactants

Genetic
Engineering

Process development 
(& sample generation)

D i s a d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s
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02.

S o l u t i o n :  I n t e g ra t e d  B i o  p ro c e s s  D e s i g n  t o  b r i n g   I B  t o  m a r ke t  

Microbial 
biosurfactants

Genetic
Engineering

Process development 
(& sample generation)

D i s a d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s

U n i f o r m

P u r e

C h e a p

U n i f o r m

Va r i a t i o n

C h e a p
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02.

S o l u t i o n :  I n t e g ra t e d  B i o  p ro c e s s  D e s i g n  t o  b r i n g   I B  t o  m a r ke t  

Microbial 
biosurfactants

Genetic
Engineering

D i s a d va n t a g e s  o f  M i c ro b i a l  b i o s u r fa c t a n t s

U n i f o r m

Va r i a t i o n

C h e a p
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Acidic SLs

Lactonic SLs

Battery of new S. bombicola
strains

100 %

100 %

Increasing uniformity:

02. I B D  a p p ro a c h :  s t ra i n  e n g i n e e r i n g
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02.

Increasing variety 

02. I B D  a p p ro a c h :  s t ra i n  e n g i n e e r i n g



https://www.bbi.europa.eu/projects/waste2funchttps://www.bbi.europa.eu/projects/waste2func

M i c ro b i a l  b i o s u r fa c t a n t s :  a  m a r ke t  p u s h  s t o r y02.

 2nd Spin off company (July 29th 2021):



https://www.bbi.europa.eu/projects/waste2funchttps://www.bbi.europa.eu/projects/waste2func

M i c ro b i a l  b i o s u r fa c t a n t s :  a  m a r ke t  p u s h  s t o r y ? ? ? ?02.
 Market push?



Thank you!
w w w. u g e n t . b e
h t t p : / / i n b i o . b e
h t t p s : / / i n b i o s e . c o m /
h t t p s : / /a m p h i - s t a r. b e /

https://www.waste2func.eu/


