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Evozyne is building the first enzymatic air cathode
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 Sluggish O RR/ O ER re ac t io n s

 Detrimental o xyg e n  rad ic a ls

 Expensive c a ta lysts

W e  a re  lo o kin g  fo r R&D partners to  h e lp  u s  b u ild  m e ta l-a ir b a t te rie s  th a t  w ill u n lo c k a  m o re  su sta in ab le  fu tu re  th ro u g h  ap p lic a t io n s  
ac ro ss  EVs, a ir m o b ility, an d  g rid  s to rag e  w ith  ultra -high density batteries

Fast O RR/ O ER re ac t io n s

Minimal o xyg e n  rad ic a ls

Efficient c a ta lysts
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>2700

$ / kW h
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Learn more about Evozyne & our metal-air battery 
project

Umberto Torresan
Se n io r Dire c to r, Bu sin e ss  De ve lo p m e n t  
5 12-9 9 3 -4 0 4 1
Um b e rto .To rre sa n @e vo zyn e .c o m

FIN D O UT M O RE a t

Evozyne.com



Additional Information
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Making metal-air the gold-standard for rechargeable batteries

Context Problem Solution

 Re c h a rg e ab le  b a t te rie s  a re  
c rit ic a l  fo r e n ab lin g  su sta in ab le  
so lu t io n s  su c h  a s  la rg e -sc a le  
e n e rg y sto rag e ,  d ro n e / a ir taxis  
an d  e le c t ric  ve h ic le s .  

 M e ta l-a ir b a t te rie s  h ave  u p  to  
2 0 x e n e rg y d e n sity a s  lith iu m -
io n  an d  c an  b e  le ss  e xp e n sive

M e ta l-a ir b a t te rie s  h ave  tw o  m a in   
p ro b le m s:

1) Slu g g ish  re ac t io n s  a t  th e  
a ir e le c t ro d e

2 ) Fo rm at io n  o f d am ag in g  
o xyg e n  rad ic a ls

Evo zyn e  is  d e ve lo p in g  an  
e n zym a t ic  a ir c a th o d e  th a t :

 Effic ie n t ly c a ta lyze s  c h a rg in g   
an d  d isc h a rg in g  o f b a t te rie s

 Elim in a te s  th e  fo rm at io n  o f 
o xid e s
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 La c c a se  w e re  firs t  s tu d ie d  in  th e  sa p  o f a  J a p a n e se  
la c q u e r t re e

 Th e y a re  typ ic a lly fo u n d  in  b a c te ria  a n d  fu n g i to  
h e lp  w ith  d e g ra d a t io n  o f lig n in  (w o o d  d e riva t ive s) 
to  e xtra c t  e n e rg y fro m  p la n ts

 La c c a se s  h ave  a lso  b e e n  fo u n d  to  c a ta lyze  
o xid a t io n  re d u c t io n  re a c t io n s

 N atu ra l la c c a se s  a re  n o t  a c t ive  o r s ta b le  e n o u g h  fo r 
u se  in  m e ta l a ir b a t te rie s  – a  la rg e  a m o u n t  o f 
e n zym e  w o u ld  b e  re q u ire d  w ith  fre q u e n t  
re p la c e m e n t

Using nature to solve challenges with metal-air batteries

W e  a re  engineering a more active and stable 
laccase enzyme to  b rin g  b re akth ro u g h  te c h n o lo g y 
to  th e  m arke t

In  n a tu re , th e re  a re  fungal enzymes called laccases 
th a t  h ave  c o p p e r a to m s e m b e d d e d  w ith in  th e m  th a t  
h e lp  w ith  e le c t ro n  t ran sfe r an d  re d o x re ac t io n s , 
m akin g  th e m  efficient electrochemical catalysts

How do Evozyne’s enzymes work?

Mechanism of Action

1) M e ta l an o d e  is  o xid ize d  an d  re le a se s  
e le c t ro n s  to   th e  e xte rn a l c irc u it

2 ) Ele c t ro n s  fro m  th e  c a th o d e   tu n n e l ac ro ss  
to  th e  T1  c o p p e r s ite  in  lac c ase

3 ) Ele c t ro n s  t rave l to   T2 / T3  c lu s te r 
th ro u g h  in t ram o le c u la r  e le c t ro n  
t ran sfe r

4 ) O 2  g e ts  o xid ize d  a t  T2 / T3   c lu ste r 
(O RR), c re a t in g  H2 O   an d  
in c re asin g  p H

5 ) As th e  p H b e c o m e s m o re   n e u tra l, O RR 
e ffic ie n c y  d e c re ase s  d u e  to  in h ib it io n   o f 
T1 s ite  b y O H-g ro u p s;  e n zym e  b e c o m e s 
m o re   ac t ive  fo r O ER

6 ) Up o n  ap p lic a t io n  o f  a  p o te n t ia l 
a c ro ss  th e  e le c t ro d e s , O ER re ac t io n   
is  t rig g e re d

Sc he m atic  re p re se n ta t io n  o f  th e  c o n fig u ra t io n
a n d w o rking p rin c ip le  o f th e  LacTv c a ta lytic  
re c ha rg e ab le Li-a ir b a t te ry

Image source: Energy Environ. Sci., 12/17/19, 144-151.
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Evozyne is solving key problems with metal-air batteries
Laccases catalyze oxidation reduction reactions through a one -step reaction – this makes the reaction more 

energetically favorable and avoids the formation of peroxides 

Current Challenges with Metal -Air Batteries

Reaction Efficiency

Damaging By -products

Catalyst

Formation of Oxygen Radicals

O xyg e n  e le c tro c h e m istry typ ic a lly re su lts  in  th e  
fo rm a tio n  o f re ac tive  sp e c ie s su c h a s p e ro xid e s 
w h ic h le a d to c a ta lyst a n d  e le c tro d e  c o rro sio n

Advantages of Evozyne’s enzymatic air cathode

Expensive Inorganic Catalysts

Th e  u se  o f e xp e n sive  c a th o d e  c a ta lysts  is  
h in d e rin g  c o m m e rc ia liza t io n  o f m e ta l a ir 
b a t te rie s

Sluggish Reactions at the Air Electrode

Th e  kin e t ic s  o f o xyg e n  re d u c tio n re ac t io n (O RR)
a n d  o xyg e n  e vo lu t io n  re ac t io n  (O ER) are
n o to rio u sly slo w , n e c e ssita t in g  la rg e su rfac e  a re as
and / o r slo w e r c yc le s

Elimination of Oxygen Radicals

La c c a se s have c lu ste rs o f c o p p e r a to m s w ith in  th e  
s tru c tu re  th a t  c a n  c a ta lyze  o xyg e n w ith o u t
c re a t in g h a rm fu l su p e ro xid e s a n d p e ro xid e s

Optimized ORR and OER Reactions

Evo zyn e  is  e n g in e e rin g  e n zym e s c a lle d  la c c a se s   
th a t  a re  c o va le n t ly a t ta c h e d  to  th e  c a th o d e  to   
e ffic ie n t ly a n d  re ve rs ib ly  c a ta lyze  O RR a n d  O ER

Efficient enzymatic catalyst

Th e  b i- fu n c t io n a lity o f Evo zyn e ’s e n zym a tic  
c a ta lys t  m in im ize s  d e g ra d a t io n  o f a c t ivity a n d  
s ta b ility d u rin g  c h a rg e -d isc h a rg e  c yc lin g
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$250

<$50 <$25

Performance Targets
Lowest p rojection for 
lithium ion by 2030 1

Naturally 
Occurring Enzyme

$350

$300

$250

$200

$150

$100

$50

$0

$100/kWh 
target

Evozyne enzyme 
100x per f ormance

Evozyne enzyme 
10x performance

* M o d e l b u ilt  b a se d  o n  a  lith iu m  b a tte ry b u t th e  te c hno lo g y c a n  b e  ta ilo re d to o th e r m e ta ls.
** In te rna l c o st m o d e l. | 1 N a tio na l Blue p rin t fo r Lith iu m Batte rie s 2 0 2 1–2 0 3 0 , J u n e 2 0 2 1, FC AB.

Projec t ed Ene rgy Densit y, Wh/ kg

Lithium - ion 260

Evozyne  
lithium -air 2,700+

O ur cost m od e l* ind icate s <$50/kWh 
fo r lithium  air b atte rie s with just 10x 
improvement in  e nzym e  p e rfo rm ance  

W ith g re ate r im p rove m e nts, we  could  
se e  costs <$25/kWh 

Evozyne’s lithium -air b atte ry would  have  
10X the energy density o f the  b e st
lith iu m -io n b atte ry to d ay

Projected Battery Cost**, $/kWh
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Investors Include:

More on Evozyne & the work we do

We are is embracing revolutionary science, technology, and artificial intelligence to solve 
some of the toughest societal challenges

Evo zyne is a h ig h -im p ac t , b io te c h c o m p an y w ith a m iss io n o f c re a t in g  n o ve l p ro te in s  th a t  c a n so lve  c o m p le x h u m a n a n d  so c ie ta l 
p ro b le m s.

Ba se d  o n  o ve r 2 0  ye ars o f re se a rc h , Evo zyne  h e lp s  c u sto m e rs so lve  th e ir u n so lvab le  p ro b le m s w ith b re akth ro u g h  
ad van c e m e n ts  in  h o w p ro te in s a re m a d e  a n d w h a t th e y c a n d o . W e d e live r p ro te in  d e s ig n s  th a t  a re
h ig h  p e rfo rm an c e  a n d  ad ap tive , w ith  e xc e p tio n a lly ad van c e d  fu n c tio n a lity in  e ve n th e  m o st e xtre m e c o n d it io n s .

Evo zyne w as fo u n d e d b y J e ff Aro n in o f Parag o n Bio sc ie n c e s  a n d Ra m a  Ran g an a th an  M .D., P h D w ith  th e m iss io n
o f u sin g sc ie n c e  a n d te c h n o lo g y to fin d answ e rs to c rit ic a l g lo b a l c h a lle n g e s in e n viro n m e n ta l a n d life  sc ie n c e s .

To  FIND OUT MORE visit evozyne.com 
o r c o n tac t  Um b e rto  To rre san  a t  

umberto.torresan@evozyne .com o r 
512.993.4041
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