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a  b  s  t  r  a  c  t

Biomaterials  have  played  an  increasingly  prominent  role  in  the success  of  biomedical
devices  and  in  the  development  of tissue  engineering,  which  seeks  to  unlock  the  regen-
erative  potential  innate  to  human  tissues/organs  in a  state  of deterioration  and  to restore
or reestablish  normal  bodily  function.  Advances  in  our  understanding  of  regenerative  bio-
materials  and  their  roles  in new  tissue  formation  can  potentially  open  a new  frontier  in the
fast-growing  field of  regenerative  medicine.  Taking  inspiration  from  the  role  and  multi-
component  construction  of  native  extracellular  matrices  (ECMs)  for cell  accommodation,
the  synthetic  biomaterials  produced  today  routinely  incorporate  biologically  active  compo-
nents  to  define  an  artificial  in  vivo  milieu  with  complex  and dynamic  interactions  that  foster
and  regulate  stem  cells,  similar  to the  events  occurring  in a  natural  cellular  microenviron-
ment.  The  range  and  degree  of  biomaterial  sophistication  have  also  dramatically  increased
as more  knowledge  has  accumulated  through  materials  science,  matrix  biology  and  tis-
sue engineering.  However,  achieving  clinical  translation  and commercial  success  requires
regenerative  biomaterials  to be not only  efficacious  and  safe  but also  cost-effective  and
convenient  for  use  and  production.  Utilizing  biomaterials  of  human  origin  as  building
blocks  for  therapeutic  purposes  has  provided  a  facilitated  approach  that closely  mimics  the
critical  aspects  of  natural  tissue  with  regard  to its physical  and  chemical  properties  for  the
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orchestration  of  wound  healing  and  tissue  regeneration.  In  addition  to  directly  using  tissue
transfers  and  transplants  for repair,  new  applications  of  human-derived  biomaterials  are
now focusing  on  the use  of naturally  occurring  biomacromolecules,  decellularized  ECM
scaffolds  and  autologous  preparations  rich  in growth  factors/non-expanded  stem  cells  to
either target  acceleration/magnification  of the  body’s  own  repair  capacity  or use  nature’s
paradigms  to  create  new  tissues  for restoration.  In  particular,  there  is  increasing  interest
in separating  ECMs  into  simplified  functional  domains  and/or  biopolymeric  assemblies  so
that  these  components/constituents  can  be discretely  exploited  and  manipulated  for  the
production of bioscaffolds  and  new  biomimetic  biomaterials.  Here,  following  an  overview
of tissue  auto-/allo-transplantation,  we discuss  the  recent  trends  and  advances  as  well
as the challenges  and  future  directions  in  the  evolution  and  application  of  human-derived
biomaterials  for reconstructive  surgery  and tissue  engineering.  In  particular,  we  focus  on  an
exploration  of  the  structural,  mechanical,  biochemical  and  biological  information  present
in native  human  tissue  for bioengineering  applications  and  to  provide  inspiration  for  the
design  of  future  biomaterials.

©  2015  Elsevier  Ltd.  All  rights  reserved.
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