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Each year, the top papers in Annals of Biomedical
Engineering (ABME) are selected for editorial awards
that are presented at the annual Biomedical Engi-
neering Society (BMES) meeting. During the 2021
BMES Annual Meeting, a total of five awards were
presented: one award for the most citations,4 one
award for the most downloads,5 and three editor’s
choice awards.6,7,11 These papers were selected from a
total of 225 papers published in 2020. While the cita-
tion and download awards were selected purely
quantitatively, the editor’s choice awards were selected
by the Editor-in-Chief and Deputy Editors-in-Chief
based on overall impact and quality of the papers. The
awards covered a wide range of topics in tissue engi-
neering and regenerative medicine, biomechanics, and
additive manufacturing.

Cramer and Badylak reviewed extracellular matrix-
based biomaterials derived from mammalian tissue for
tissue regeneration.4 Tissue-derived extracellular ma-
trix has the appropriate microstructure for tissue
regeneration,8 but clinical outcomes following
implantation are highly dependent on the source of the
tissue and bioscaffold preparation methods. The
source of the tissue can vary in species, anatomic site,
and donor age. Preparation methods including decel-
lularization and post-decellularization processing
influence the immunogenicity, cell recruitment, and
application of the bioscaffold. Since commercial
products vary in tissue source and preparation meth-
ods, a wide range of clinical outcomes have been
documented.

Donnely et al. provided an overview of tissue engi-
neering approaches to breast reconstruction.5 Breast
cancer is the most frequently diagnosed cancer in wo-
men, and most women undergo surgical removal of the
primary tumor after diagnosis.1,10 Breast reconstruc-
tion following mastectomy or lumpectomy to remove
breast cancer most commonly involves either an
autologous tissue flap or implant. Breast reconstruc-
tion with tissue engineering constructs has shown
promise for minimizing complications that occur with
conventional methods. Most studies to date have been
in vitro or animal models evaluating either bioscaffolds
or synthetic scaffolds. Stem cells and growth factors
have been added to scaffolds to improve tissue regen-

eration, but adequate vascularity remains a major
challenge for large tissue volumes.

Kim et al. developed a gelatin methacryloyl stiffness
gradient hydrogel to study stem cell mechanosensation
and differentiation, and the influence of substrate
stiffness on cell type and morphology.6 Substrate
stiffness is known to influence cell differentiation and
behavior.12 Hydrogel stiffness was correlated with cell
aspect ratio, mechanomarker expression, and stiffness.
The hydrogel developed here showed promise for
screening stem cell behavior as a function of substrate
stiffness.

Liu et al. evaluated the laboratory performance of
five instrumented mouthguards frequently used by
researchers.7 Instrumented mouthguards have become
increasingly common in studies of head impact biome-
chanics in sports.2,9 The authors simulated football
impacts with a pneumatic ram and instrumented dum-
my head, and found that all mouthguards accurately
measured head kinematics. Error in measurements
varied by impact location but not impact speed. Addi-
tionally, mouthguards with a long enough sampling
window during impact could be used to predict brain
strain with a convolutional neural network brainmodel.

Tejo-Otero et al. reviewed applications of additive
manufacturing to preoperative surgical planning.11

Printing techniques currently used in medicine were
summarized, along with advantages and limitations of
each technique. 3D printed prototypes for surgical
planning can be used for surgical simulations before
the procedure if the prototype has appropriate material
properties.3 Models can also be used for visual plan-
ning by the surgeon, or patient education. As 3D
printing technologies improve, their applications to
surgical planning can contribute to shorter procedure
times, better outcomes, and enhanced patient educa-
tion.

All papers published in ABME during 2021 will be
considered for awards to be presented at the 2022
BMES Annual Meeting. Awardees will be notified in
July, and invited to receive their awards in person
during a plenary session at the meeting. We look for-
ward to recognizing the authors of our most impactful
papers at BMES in San Antonio next year, while we
also celebrate the 50th anniversary of ABME.
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