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I n t r o d u c t i o n

Everyday Cyborgs – or integrated persons – are persons with attached and implanted
medical devices, such as pacemakers, insulin pumps, limb prostheses, and
neuroprostheses. The increasing integration of these devices with persons blurs the
boundaries between bodies, minds, persons, things, and the world in general. Given
this, the integration of these technologies raises difficult legal, philosophical, and
other questions. Although these devices are clearly things before they are implanted,
once they are implanted and integrated into people’s bodies and minds, they play
similar roles to body parts or organic mental capacities. The question then arises:
should we consider these devices body parts, parts of our minds, mere things, or
something else entirely?  

In October 2023, the Everyday Cyborgs 2.0 and Hybrid Minds projects co-hosted the
Beyond Boundaries workshop. The event at Gladstone’s Library, Hawarden, brought
together an interdisciplinary group of scholars including lawyers, clinicians,
sociologists, and philosophers to explore the implications of this blurring of  
boundaries consequent on recent advances in bio- and neuro-technologies. 

The workshop sought to address questions such as: 

Does the law need to uphold traditional distinctions and boundaries? 

What might the consequences be of dissolving different (conceptual and other)
boundaries? 

How and where should the boundaries be drawn? 

Could they be reconceptualised in novel ways? 

What novel categories might be required? Is categorisation strict or flexible?

Is it exclusive, pluralistic, and/or context specific?

 What are real legal problems that require an answer? 

What are the pressing ethical concerns? 

Are there pragmatic legal solutions to the more theoretical abstractions and
concerns?

And, if so, what might these look like?
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N e d  B a r k e r  –  H y b r i d  B o d i e s  i n  P a i n :  R a i s i n g  S o m e  S o c i a l ,  E t h i c a l ,
a n d  L e g a l  C o n s i d e r a t i o n s

T u g b a  B a s a r a n  A k m a z o g l u  –  F r o m  P e r s o n s  a n d  T h i n g s  t o  t h e
S y m b i o s i s  o f  P e r s o n s  a n d  S m a r t  T h i n g s :  A n t i c i p a t i n g  t h e  L e g a l

C o n c e p t u a l i z a t i o n  o f  B C I - c o n t r o l l e d  P r o s t h e s e s  

Our bodies are increasingly monitored. Fitness trackers measure our heartbeats and
count our steps. They assist us in exercise and at work. In his presentation, Dr Barker
considered how the increasing integration of technology with our bodies forces us to
consider the question of how to live well as bio-hybrids though the medium of a short
film produced in collaboration with a video-artist. He then reflected on how pain
features in our relationships with technology. Drawing on sociological and
ethnographic resources, he provided an account of pain and its significance. 

Dr Barker argued that pain transcends traditional boundaries in that it is neither
completely bodily nor entirely mental, manifesting as both. When pain does manifest,
it is hard to ignore for the person experiencing it. At an ethical level, pain is frequently
moralised. Pain is (generally) bad, and causing it is often wrong. Pain, however, is
often invisible to others. There are thus difficult epistemological problems
surrounding how we can establish whether someone is in pain (or how much pain
they are in). This has important implications for the law. In some legal situations (such
as those involving awarding damages), it is important we establish the magnitude of
pain someone is experiencing (as this might influence damages, for example).
However, doing so is difficult because pain responses seem to be inherently
subjective. 

Brain Computer Interfaces (BCIs) are becoming increasingly prevalent and capable.
People who use these technologies become deeply enmeshed with them. These BCIs
can become incorporated into their body schemas and affect their sense of self. When
these devices become integrated in this way they challenge the boundaries between
people/things and organic/inorganic.

Brain Computer Interfaces (BCIs) are becoming increasingly prevalent and capable.
People who use these technologies become deeply enmeshed with them. These BCIs
can become incorporated into their body schemas and affect their sense of self. When
these devices become integrated in this way they challenge the boundaries between
people/things and organic/inorganic.

Law is a living, flexible entity. When confronted with new technologies that blur
traditional boundaries, the law faces a choice. It can either consider BCIs a privileged
form of property or part of a person; neither option is precluded. 
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D e n i s a  B u t n a r u  –  T h e  V u l n e r a b l e  E x p e r t :  O n  E p i s t e m i c
R e d i s t r i b u t i o n s  i n  R e h a b i l i t a t i o n  W o r l d s  w i t h  E x o s k e l e t o n s  

E x o s k e l e t o n s  a r e  e x t e r n a l  d e v i c e s  w o r n  b y  u s e r s  t o  h e l p  t h e m  p e r f o r m
c e r t a i n  m o t o r  f u n c t i o n s .  E x o s k e l e t o n s  a r e  u s e d  i n  a  v a r i e t y  o f  c o n t e x t s .
W h e n  u s e d  i n  t h e  c o n t e x t  o f  t h e  r e h a b i l i t a t i o n  o f  p e o p l e  w h o  h a v e
s u f f e r e d  a  s t r o k e ,  p l a y  a  c l e a r l y  t h e r a p e u t i c  r o l e ,  h e l p i n g  p e o p l e  r e c o v e r
l o s t  m o b i l i t y  a n d  r e c o n c e i v e  w h a t  i s  p o s s i b l e .  I n  o t h e r  c o n t e x t s ,  s u c h  a s
i n d u s t r y  a n d  t h e  m i l i t a r y ,  t h e y  p l a y  b o t h  a n  e n h a n c e m e n t  a n d  p r o t e c t i v e
r o l e ,  e n a b l i n g  p e o p l e  t o  p e r f o r m  t a s k s  s u c h  a s  l i f t i n g  h e a v y  l o a d s  o r
w o r k i n g  o v e r h e a d  m o r e  e a s i l y  a n d  w i t h  a  l o w e r  r i s k  o f  i n j u r y .  

D r  B u t n a r u ’ s  p r e s e n t a t i o n  d r e w  o n  h e r  e x t e n s i v e  e t h n o g r a p h i c  f i e l d w o r k
i n  r e h a b i l i t a t i o n  c e n t r e s ,  t r a d e s h o w s ,  a n d  r e s e a r c h  f a c i l i t i e s .  H e r
e t h n o g r a p h i c  r e s e a r c h  r e v e a l e d  t h a t  c o m i n g  t o  e m b o d y  a n  e x o s k e l e t o n
i s  n o  e a s y  t a s k .  I n  o r d e r  f o r  t h e s e  p r o x i m i t y  t e c h n o l o g i e s  t o  b e  u s e f u l ,
t h e  b o d y  a n d  t h e  d e v i c e  n e e d  t o  a c h i e v e  a  c l o s e  f i t ,  m e a n i n g  t h a t
e x o s k e l e t o n s  o f t e n  n e e d  t o  b e  a d a p t e d  t o  i n d i v i d u a l  u s e r s .  U s e r s ,
h o w e v e r ,  a l s o  n e e d  t o  a d a p t  t o  t h e  t e c h n o l o g i e s ,  a s  t h e  u s e  o f
e x o s k e l e t o n s  c a n  a l t e r  p e o p l e ’ s  p h e n o m e n o l o g i c a l  e x p e r i e n c e  o f  t h e i r
o w n  m o b i l i t y .  

U s i n g  a n  e x o s k e l e t o n  s u c c e s s f u l l y  a l s o  r e q u i r e s  l e a r n i n g  h o w  o n e ’ s  b o d y
i n t e r a c t s  w i t h  t h e  e x o s k e l e t o n ,  l e a d i n g  u s e r s  t o  d e v e l o p  n e w  c o r p o r e a l
r e p e r t o i r e s .  D r  B u t n a r u ’ s  e m p i r i c a l  r e s e a r c h  r e v e a l e d  t h a t ,  f a r  f r o m  b e i n g
a  o n e - w a y  p r o c e s s ,  d e v e l o p i n g  a  s u c c e s s f u l  e x o s k e l e t o n  r e q u i r e s
c o l l a b o r a t i o n  b e t w e e n  r e s e a r c h e r s  a n d  u s e r s .  T h i s  p r o c e s s  i s  n o t  c o n f l i c t
f r e e ,  a s  t h e s e  t w o  g r o u p s  d e v e l o p  d i f f e r e n t  f o r m s  o f  k n o w l e d g e  w h i c h
c a n  b e  h a r d  t o  i n t e g r a t e .  

R o b e r t  C l o w e s  –  I n c o r p o r a t i n g  A I  i n  o u r  C o g n i t i v e  a n d  A f f e c t i v e
L i v e s  a s  E x t e n d e d  M i n d s  a n d  V i r t u a l  P e r s o n a l i t i e s :  A

C o m p a r a t i v e  A n a l y s i s  

P e o p l e  i n c r e a s i n g l y  r e l y  o n  t e c h n o l o g y  t o  s t o r e  a n d  r e t r i e v e  i n f o r m a t i o n ,
r e m e m b e r  t h i n g s ,  a n d  o r g a n i s e  o u r  l i v e s .  A c c o r d i n g  t o  t h e  e x t e n d e d
m i n d  t h e s i s ,  i f  w e  r e l y  o n  t h e s e  i n f o r m a t i o n a l  r e s o u r c e s  i n  t h e  r i g h t  w a y ,
t h e y  b e c o m e  p a r t  o f  o u r  m i n d s .  I n  s o m e  c a s e s ,  t h e  i n f o r m a t i o n  r e l i e d  o n
i s  c o n t r o l l e d  a n d  o w n e d  b y  t h e  p e r s o n  u s i n g  i t  ( e . g .  i n f o r m a t i o n  i n  a
p e r s o n a l  c a l e n d a r ) .  I n  m a n y  o t h e r  c a s e s ,  h o w e v e r ,  t h e  i n f o r m a t i o n  w e
r e l y  o n  i s  c o n t r o l l e d  a n d  o w n e d  b y  o t h e r s .  T h i s  i s  t h e  c a s e ,  f o r  i n s t a n c e ,
w h e n  w e  r e l y  o n  i n f o r m a t i o n  o n  w e b s i t e s  o r  m o b i l e  a p p l i c a t i o n s .
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A n t o n i a  C r o n i n  –  T h e  C a s e  o f  t h e  B i o a r t i f i c i a l  P a n c r e a s :  O n
R e g u l a t o r y  B o u n d a r i e s ,  O v e r l a p s ,  a n d  G a p s  

I n  h i s  p r e s e n t a t i o n ,  D r  C l o w e s  o u t l i n e d  t h r e e  e t h i c a l  i s s u e s  t h a t  a r i s e
w h e n  t h e  i n f o r m a t i o n a l  r e s o u r c e s  w e  r e l y  o n  a r e  c o n t r o l l e d  o r  o w n e d  b y
o t h e r s .  F i r s t ,  t h e r e  a r e  r i s k s  t o  m e n t a l  p r i v a c y .  W h e r e a s  i t  i s  i m p o s s i b l e
t o  a c c e s s  t h e  t h o u g h t s  i n  p e o p l e ’ s  h e a d s ,  t h e  d a t a  s t o r e d  o n  c l o u d
s e r v e r s  i s  m u c h  o p e n  t o  s u r v e i l l a n c e .  S e c o n d ,  t h e r e  i s  t h e  r i s k  o f
m a n i p u l a t i o n .  A l t h o u g h  y o u  c a n  m a k e  p e o p l e  c o m e  t o  h a v e  p a r t i c u l a r
b e l i e f s  b y  i n f o r m i n g  t h e m  o f  s o m e t h i n g  ( o r  l y i n g  t o  t h e m ) ,  t h e  r e c i p i e n t
o f  t h e  i n f o r m a t i o n  h a s  t o  j u d g e  a n d  a c c e p t  i t  i n  o r d e r  t o  f o r m  t h e i r  o w n
b e l i e f .  W h e n  t h e  i n f o r m a t i o n  i s  s t o r e d  o n  a  s e r v e r ,  h o w e v e r ,  i t  i s  m u c h
m o r e  v u l n e r a b l e  t o  b e i n g  i n t e r f e r e d  w i t h  o r  c h a n g e d ,  m a k i n g
m a n i p u l a t i o n  a  g r e a t e r  r i s k .  T h i r d ,  t h e r e  a r e  r i s k s  t o  a g e n c y .  T h e  m o r e
w e  u s e  t e c h n o l o g y  t o  s t o r e  i n f o r m a t i o n ,  t h e  m o r e  w e  b e c o m e  b o u n d  u p
a n d  i n f l u e n c e d  b y  i t ,  p u t t i n g  o u r  s e n s e  o f  a g e n c y  a t  s t a k e .  

B i o a r t i f i c i a l  p a n c r e a s e s  a r e  a  r a p i d l y  d e v e l o p i n g  a r e a  o f  t e c h n o l o g y
w h i c h ,  i f  s u c c e s s f u l ,  o f f e r  a  p o t e n t i a l  c u r e  f o r  t y p e  1  d i a b e t e s .  T h e y
c o n s i s t  o f  b o t h  c e l l u l a r  a n d  n o n - c e l l u l a r  c o m p o n e n t s ,  c o m b i n i n g  h u m a n
p a n c r e a t i c  i s l e t s  w i t h  a n  a r t i f i c i a l  s t r u c t u r e  t h a t  s u p p o r t s  t h e i r  g r o w t h .
D e s p i t e  t h e i r  r e v o l u t i o n a r y  p o t e n t i a l ,  t h e s e  d e v i c e s  p o s e  r e g u l a t o r y
c h a l l e n g e s .  

R e g e n e r a t i v e  m e d i c i n e  s o l u t i o n s  s u c h  a s  b i o - a r t i f i c i a l  p a n c r e a s e s  a r e
c u r r e n t l y  r e g u l a t e d  u n d e r  t h e  E U  r e g u l a t i o n s  f o r  A d v a n c e d  T h e r a p y
M e d i c i n a l  P r o d u c t s  ( A T M P s )  a n d  w o u l d  l i k e l y  a l s o  b e  s u b j e c t  t o  E U
m e d i c a l  d e v i c e  r e g u l a t i o n s .  T h e s e  r e g u l a t i o n s ,  h o w e v e r ,  a r e  p o o r l y
a d a p t e d  t o  t e c h n o l o g i e s  s u c h  a s  t h e  a r t i f i c i a l  p a n c r e a s  i n  w h i c h  t h e
f u n c t i o n i n g  o f  t h e  c e l l u l a r  a n d  n o n - c e l l u l a r  c o m p o n e n t s  a r e  c o -
d e p e n d e n t ,  w i t h  n e i t h e r  o n e  b e i n g  m o r e  i m p o r t a n t  t h a n  t h e  o t h e r .  

D r  C r o n i n  a r g u e d  t h a t  t h e  h i g h l y  c o m p l e x  a n d  b u r d e n s o m e  r e g u l a t o r y
r e g i m e  c o u l d  b e  s i m p l i f i e d  b y  a d o p t i n g  a  n e w  c l a s s i f i c a t i o n  o f  h y b r i d
A T M P  w h i c h  f u l l y  c a p t u r e s  t h e  c o m p l e x  i n t e r a c t i o n  b e t w e e n  t h e
b i o l o g i c a l  a n d  d e v i c e  c o m p o n e n t s  o f  b i o a r t i f i c i a l  p a n c r e a s e s .
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L a u r a  D o w n e y  a n d  J o s e p h  R o b e r t s  –  E v e r y d a y  C y b o r g s  &
M e d i c a l  D e v i c e s :  C h a l l e n g i n g  ( t h e  N o r m a t i v e  S i g n i f i c a n c e  o f )

B o u n d a r i e s  &  B o u n d a r y  W o r k  i n  L a w

T a l y a  D e i b e l  –  O n  N e u r o h a c k e r s  a n d  C y b o r g s :  L e g a l  P e r s o n a l i t y
a n d  i t s  O p e n  F u t u r e  

T h e  b o u n d a r y  b e t w e e n  p e o p l e  a n d  t h i n g s  i s  o n e  o f  t h e  f o u n d a t i o n s  o f
o u r  l e g a l  s y s t e m s .  I n c r e a s i n g l y ,  h o w e v e r ,  t h e  f i r m n e s s  o f  t h i s  b o u n d a r y
i s  b e i n g  t e s t e d  b y  r e c e n t  d e v e l o p m e n t s  i n  n e u r o t e c h n o l o g y .  T h e  r e s u l t
i s  a  p l e t h o r a  o f  l e g a l  p r o b l e m s .  T h e  n o t i o n s  o f  p e r s o n h o o d ,  p r o p e r t y ,
a n d  p r i v a c y  f a l l  s h o r t  w h e n  c o n f r o n t e d  w i t h  c y b o r g s  w h o  b l e n d  t h e
b i o l o g i c a l  a n d  t h e  t e c h n o l o g i c a l .  A s  a  c o n s e q u e n c e ,  t h e  t r a d i t i o n a l
l e g a l  r e m e d i e s  w e  r e l y  o n  m a y  n o  l o n g e r  b e  a p p l i c a b l e .  

T h e  s i t u a t i o n ,  h o w e v e r ,  i s  n o t  u n p r e c e d e n t e d .  I n  h e r  p r e s e n t a t i o n ,  D r
D e i b e l  a r g u e d  w e  s h o u l d n ’ t  u n d e r e s t i m a t e  t h e  l a w ’ s  a b i l i t y  t o
c o m p r o m i s e .  P r i v a t e  l a w  i n  p a r t i c u l a r  h a s  a  l o n g  h i s t o r y  o f  m a k i n g  n e w
d i s t i n c t i o n s  i n  t h e  f a c e  o f  u n c e r t a i n t y  a n d  s o c i e t a l  c h a n g e ,  i n c l u d i n g
d i s t i n c t i o n s  t h a t  r e p l a c e  o r  t r a n s c e n d  p r e v i o u s  b o u n d a r i e s .  T h e  n o t i o n
o f  b e i n g  a  p e r s o n ,  f o r  i n s t a n c e ,  w a s  n o t  o r i g i n a l l y  c o - e x t e n s i v e  w i t h
b e i n g  h u m a n .  B e i n g  a  p e r s o n ,  i n  R o m a n  l a w ,  w a s  i n t r i n s i c a l l y  t i e d  t o
t h e  s t a t u s  o f  b e i n g  a n  o w n e r ,  a n d  t h e  n o t i o n  e x c l u d e d  w o m e n  a n d
s l a v e s .  

I n s t e a d  o f  s e e k i n g  t o  h o l d  o n  t o  e x i s t i n g  d u a l i s t i c  b o u n d a r i e s ,  D r  D e i b e l
a r g u e d ,  w e  n e e d  n e w  s t a r t i n g  p o i n t s .  S o l v i n g  t h e s e  b o u n d a r y  p r o b l e m s
w i l l  r e q u i r e  f o c u s i n g  o n  d e v e l o p i n g  a  n e w  p l u r a l i s t i c  m e t h o d o l o g y  t o
d e a l  w i t h  t h e  i n c r e a s i n g  h y b r i d i t y  t h a t  t h e  e v e r y d a y  c y b o r g  r e p r e s e n t s .  

B o u n d a r i e s  p l a y  a  v i t a l  r o l e  i n  l a w ,  p a r s i n g  t h e  w o r l d ,  a n d  e s t a b l i s h i n g
d i s t i n c t i o n s  b e t w e e n  t h i n g s ,  i n c l u d i n g  l e g a l l y  i n f l e c t e d  o n e s .  H o w e v e r ,
t h e s e  b o u n d a r i e s  d o  n o t  a l w a y s  s t a n d  u p  t o  s c r u t i n y .  T h e  a c t u a l i t y  o f
t h e  e v e r y d a y  c y b o r g ,  f o r  i n s t a n c e ,  c h a l l e n g e s  t h e  t r a d i t i o n a l
d i s t i n c t i o n s  b e t w e e n  p e o p l e  a n d  t h i n g s ,  a n d  t h e  t a n g i b l e  a n d  t h e
i n t a n g i b l e .  

I n  t h e i r  p r e s e n t a t i o n ,  D r  D o w n e y  a n d  D r  R o b e r t s ,  e x p l o r e d  h o w  l a w ’ s
b o u n d a r y  w o r k ;  t h a t  i s ,  h o w  t h e  l a w  u t i l i s e s  a n d  i n c o r p o r a t e s  s u p p o s e d
o n t o l o g i c a l  a n d  m o r a l  b o u n d a r i e s  i n t o  i t s  s t r u c t u r e  a n d  n o r m s .  
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A n d r e a  M a t w y s h y n  –  E x p l o i t  M a c h i n a

T h e y  c o n s i d e r e d  w h e t h e r  a n d  h o w  t h e  c a t e g o r i e s  o f  p e r s o n ,  t h i n g ,
t a n g i b l e ,  a n d  i n t a n g i b l e  c o u l d  b e  e x p a n d e d  o r  s u p p l e m e n t e d  t o  b e t t e r
a c c o u n t  f o r  m e d i c a l  d e v i c e s  w h i c h  s t r a d d l e  t h e  b o u n d a r i e s  b e t w e e n
t h e m .  T h e y  c o n c l u d e d  t h a t ,  a l t h o u g h  i t  m i g h t  b e  t e m p t i n g  t o  r e - d r a w
t h e  o n t o l o g i c a l  b o u n d a r i e s ,  i f  o u r  g o a l  i s  e n s u r i n g  w e  p r o p e r l y  a c c o u n t
f o r  p e o p l e ’ s  i n t e r e s t s  i n  a t t a c h e d  a n d  i m p l a n t e d  m e d i c a l  d e v i c e s ,  i t
m a y  b e  m o r e  f r u i t f u l  t o  c h a l l e n g e  t h e  n o r m a t i v e  s i g n i f i c a n c e  o f  t h e
b o u n d a r i e s  b e t w e e n  p e o p l e / t h i n g s  o r  t a n g i b l e / i n t a n g i b l e .  I n  o t h e r
w o r d s ,  i n s t e a d  o f  d e t e r m i n i n g  w h a t  r i g h t s  p e o p l e  s h o u l d  h a v e  o n  t h e
b a s i s  o f  w h i c h  s i d e  o f  t h e s e  b o u n d a r i e s  t h e y  f a l l ,  w e  s h o u l d  f o c u s
d i r e c t l y  o n  t h e  n o r m a t i v e  q u e s t i o n  o f  w h a t  p r o t e c t i o n s  p e o p l e  d e s e r v e
o v e r  t h e i r  m e d i c a l  d e v i c e s .

A l l  c o d e  h a s  b u g s  a n d  s e c u r i t y  v u l n e r a b i l i t i e s .  A s  m o r e  a n d  m o r e  o f  o u r
s o f t w a r e  e n a b l e d  d e v i c e s  b e c o m e  i n t e r n e t  c o n n e c t e d ,  t h e s e
v u l n e r a b i l i t i e s  b e c o m e  i n c r e a s i n g l y  s i g n i f i c a n t .  M e d i c a l  d e v i c e s  a r e  n o
e x c e p t i o n .  M a n y  m e d i c a l  d e v i c e s  r u n  s o f t w a r e ,  c o l l e c t  d a t a ,  a n d
t r a n s m i t  i t  w i r e l e s s l y .  R e c e n t  h a c k s  o f  U S  a n d  U K  h o s p i t a l s  s h o w  u s
t h a t ,  i f  t h e  s o f t w a r e  c o n t a i n s  b u g s ,  t h e s e  d e v i c e s  a r e  a t  r i s k  o f  b e i n g
l o c k e d  d o w n ,  o r  t h e  d a t a  t h e y  c o n t a i n  b e i n g  s t o l e n  o r  i n t e r f e r e d  w i t h .

I n  h e r  p r e s e n t a t i o n ,  P r o f e s s o r  M a t w y s h y n  a r g u e d  t h a t  w e  s h o u l d  b e
e s p e c i a l l y  c o n c e r n e d  a b o u t  t h e  c y b e r s e c u r i t y  o f  m e d i c a l  d e v i c e s  a s  t h e
c o n s e q u e n c e s  o f  a  c y b e r s e c u r i t y  i n c i d e n t  a r e  l i k e l y  t o  b e  m u c h  m o r e
s i g n i f i c a n t  t h a n  t h e  c o n s e q u e n c e s  o f  a  h a c k  o f  o t h e r  i n t e r n e t  e n a b l e d
c o n s u m e r  p r o d u c t s .  A s  w e l l  a s  t h e  e c o n o m i c  h a r m s  t h a t  c o m e  f r o m
h a v i n g  t o  r e p l a c e  a  c o m p r o m i s e d  p r o d u c t ,  i n  t h e  c a s e  o f  m e d i c a l
d e v i c e s  t h e r e  a r e  a l s o  r i s k s  o f  b o d i l y  i n j u r y  f r o m  m a l f u n c t i o n i n g  o r
b r i c k e d  d e v i c e s ,  a n d  h a r m s  t o  p e o p l e ’ s  m e n t a l  h e a l t h .  

T h e s e  p r o b l e m s  a r e  e x a c e r b a t e d  b y  i n d u s t r y ’ s  e c o n o m i c  m o d e l  b a s e d
o n  b u i l d i n g  t h i n g s  q u i c k l y  a n d  s h i p p i n g  t h e m  t o  c o n s u m e r s  w i t h o u t
a d e q u a t e  s a f e t y  t e s t i n g .  P r o f e s s o r  M a t w y s h y n  a r g u e d  t h a t  t h e r e  a r e  t w o
m a i n  a p p r o a c h e s  t o  m i t i g a t i n g  t h e s e  r i s k s .  F i r s t ,  w e  c o u l d  m a n d a t e
t h r e a t  m e t a - m o d e l l i n g ,  a  p r o c e s s  w h e r e b y  t h e  s e c u r i t y  o f  e a c h
i n d i v i d u a l  c o m p o n e n t  o f  a  s y s t e m  i s  a s s e s s e d .  S e c o n d ,  w e  c o u l d
e s t a b l i s h  n e w  t e c h n o l o g y  s a f e t y  r e g u l a t o r s  t o  e n s u r e  t h e  c y b e r s e c u r i t y
o f  d e v i c e s .  
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M e l i k e  S a h i n o l  -  S o c i o - B i o - T e c h n i c a l  C o n s t e l l a t i o n s  i n  C y b o r g
A c t i o n

A i s l i n g  M c M a h o n  -  P a t e n t s  o v e r  N e u r a l i n k  B r a i n  C o m p u t e r
I n t e r f a c e  ‘ T e c h n o l o g y ’  a n d  R i g h t s h o l d e r ( s ) ’  G o v e r n a n c e

F u n c t i o n s :  A  B l u r r i n g  o f  t h e  ‘ T e c h n o l o g i c a l ’  a n d  H u m a n  B o d y
w i t h  S i g n i f i c a n t  B i o e t h i c a l  I m p l i c a t i o n s

T e c h n o l o g i e s  l i k e  N e u r a l i n k  a n d  o t h e r  B C I s  h a v e  t h e  p o t e n t i a l  t o
i m p r o v e  l i v e s  b y  h e l p i n g  p e o p l e  c o m m u n i c a t e  w i t h  b o t h  o t h e r  h u m a n s
a n d  m a c h i n e s .  H o w e v e r ,  t h e y  a l s o  b l u r  t h e  b o u n d a r y  b e t w e e n  a  p e r s o n ’ s
b o d y  a n d  a  t h i n g .  I n  h e r  p r e s e n t a t i o n ,  P r o f e s s o r  M c M a h o n  c o n s i d e r e d
w h e t h e r  t e c h n o l o g i e s  l i k e  B C I s  a r e  p a t e n t a b l e  t e c h n o l o g i e s .  I n  g e n e r a l ,
p a t e n t s  a r e  a v a i l a b l e  i n  a l l  a r e a s  o f  t e c h n o l o g y .  H o w e v e r ,  E u r o p e a n
i n t e l l e c t u a l  p r o p e r t y  l a w  s t a t e s  t h a t  t h e  h u m a n  b o d y  i t s e l f  i s  n o t
p a t e n t a b l e .  T h i s  r a i s e s  a  n u m b e r  o f  q u e s t i o n s  s u r r o u n d i n g  t h e
p a t e n t a b i l i t y  o f  t e c h n o l o g i e s  l i k e  B C I s  w h i c h  a r e  s o  i n t i m a t e l y
c o n n e c t e d  w i t h  t h e  h u m a n  b o d y .  

O n e  r e a s o n  a  t e c h n o l o g y  c a n  b e  e x c l u d e d  f r o m  p a t e n t a b i l i t y  i s  i f  i t  i s
c o n t r a r y  t o  p u b l i c  o r d e r  o r  m o r a l i t y  ( A r t i c l e  5 3 ( a )  E u r o p e a n  P a t e n t
C o n v e n t i o n ) .  M a k i n g  a  c a s e  t h a t  B C I s  a r e  c o n t r a r y  t o  m o r a l i t y ,  h o w e v e r ,
i s  l i k e l y  t o  b e  d i f f i c u l t  a s  t h e  t e s t  e s t a b l i s h e s  a  h i g h  t h r e s h o l d .  T o  b e
e x c l u d e d  f r o m  p a t e n t a b i l i t y ,  t h e  i n t e r v e n t i o n  m u s t  b e  s o  a b h o r r e n t  t h a t
t h e  p u b l i c  i n  g e n e r a l  w o u l d  r e g a r d  p a t e n t i n g  i t  a s  u n c o n s c i o n a b l e .  T h e
a s s o c i a t e d  g u i d e l i n e s  f o r  a p p l y i n g  t h e  p r o h i b i t i o n  s u g g e s t  i t  m u s t  b e
u s e d  o n l y  i n  t h e  m o s t  e x c e p t i o n a l  c i r c u m s t a n c e s ,  a n d  n o  p a t e n t s  h a v e
b e e n  d e n i e d  o n  t h i s  b a s i s  t o  d a t e .  T h e r e f o r e ,  i t  i s  u n l i k e l y  t h a t  B C I s
s u c h  a s  N e u r a l i n k  w o u l d  b e  e x c l u d e d ,  m e a n i n g  B C I s  a r e  l i k e l y
p a t e n t a b l e .  

B r a i n - C o m p u t e r  I n t e r f a c e s  a r e  a t  t h e  f o r e f r o n t  o f  n e u r o s c i e n t i f i c
r e s e a r c h  h a v e  t h e  p o t e n t i a l  t o  i m p r o v e  t h e  l i v e s  o f  c h r o n i c  s t r o k e
p a t i e n t s .  T h e s e  d e v i c e s  e n a b l e  u s  t o  b o t h  e s t a b l i s h  a  d i r e c t
c o m m u n i c a t i o n  p a t h w a y  b e t w e e n  t h e  b r a i n  a n d  a n  e x t e r n a l  d e v i c e ,  a n d
a l l o w  u s  t o  m e a s u r e  a n d  s t u d y  t h e  b r a i n  a c t i v i t y  o f  t h o s e  w h o  h a v e
t h e m  i m p l a n t e d .  U s i n g  t h e s e  d e v i c e s ,  h o w e v e r ,  r e q u i r e s  a  s o c i o - b i o -
t e c h n i c a l  a d a p t a t i o n  p r o c e s s .  D r a w i n g  o n  h e r  e x t e n s i v e  p a r t i c i p a t o r y
o b s e r v a t i o n  a n d  e t h n o g r a p h i c  s t u d i e s  o f  n e u r o s c i e n c e  r e s e a r c h
e n v i r o n m e n t s ,  D r  S a h i n o l ’ s  p r e s e n t a t i o n  p r o v i d e d  a n  a n a l y s i s  o f  t h e
m i c r o - p r o c e s s e s  i n v o l v e d  i n  e n s u r i n g  t h e s e  d e v i c e s  w o r k  f o r  u s e r s .  
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H e r  e t h n o g r a p h i c  r e s e a r c h  i n  h o s p i t a l s ,  n e u r o l o g i c a l  r e s e a r c h  c e n t r e s ,
a n d  s u r g i c a l  s e t t i n g s  r e v e a l e d  t h a t ,  f a r  f r o m  b e i n g  p a s s i v e  r e c i p i e n t s  o f
t h e s e  t e c h n o l o g i e s ,  p a t i e n t s  a n d  n e u r o s c i e n t i s t s  h a v e  t o  w o r k  t o g e t h e r
t o  c a l i b r a t e  t h e  d e v i c e s .  D o i n g  s o  t a k e s  t i m e  a n d  r e q u i r e s  a  p r o c e s s  o f
m u t u a l  a d a p t a t i o n s .  P a t i e n t s  h a v e  t o  l e a r n  h o w  t o  i m a g i n e  t h e  r i g h t
a c t i o n s  t o  g e n e r a t e  t h e  r i g h t  b r a i n w a v e s ,  a  p r o c e s s  w h i c h  r e c o n f i g u r e s
a  p e r s o n ’ s  b r a i n  a n d ,  t h e r e f o r e ,  t h e i r  s u b j e c t i v i t y .  T h e  m a c h i n e ,  i n  t u r n ,
n e e d s  t o  l e a r n  t o  r e c o g n i s e  t h e s e  b r a i n w a v e s  i n  o r d e r  t o  p r o d u c e  t h e
r i g h t  m o v e m e n t s .  D e l v i n g  d e e p  i n t o  t h e  r e a l i t i e s  o f  u s i n g  a  B C I  t h u s
s e r v e s  t o  d i s p e l  m y t h s  a b o u t  c y b o r g  a c t i o n ,  r e v e a l i n g  t h e  p r o c e s s  t o  b e
s y m b i o t i c  a n d  a  s i t e  o f  v u l n e r a b i l i t y  f o r  u s e r s .  
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