
An emerging leader in the field of 
cellular therapies and tissue engineering.

November, 2015 -- New Orleans, LA
At the beginning of this month, New Orleans hosted 
the 13th Annual IFATS Meeting in the heart of the 
city and Lattice Biologics sent its intrepid Product 
Development Manager and resident Ph.D., 
Christopher Bradley, to survey the regenerative 
medicine landscape.  

This is his report.

In a satirical double twist, the conference’s 
name, “IFATS,” aptly stands for its namesake, the 
International Federation for Adipose Therapeutics 
and Science, and also underscores the unique 
cornucopia of local culinary delights and 
corpulence-inducing gluttony that awaited 
conference-goers.  The irony of attending a 
conference celebrating the properties of fat as 
I paused between presentations to indulge with 
my fellow industry mates in regional dishes that 
undoubtedly helped replenish my own fat deposits 
was not lost on me. 

BACKGROUND 
Chewing the Fat 
How did IFATS come to be? My best guess is that 
it arose from the fat transfer procedure utilized by 
plastic surgeons to make some body parts skinnier 
and others more plump.  
The medical blog portal, Medscape, states that 
fat transfer is nothing new and was used as early 
as 1893. 

However, it wasn’t until the 
adoption of liposuction 
in the 1980’s that the 
practice developed into 
what we now know as 
“modern fat grafting.”  
In IFATS’ own words, their 
website describes the 
organization’s role, saying, 
“We are the world’s only 
interdisciplinary fat tissue 
society committed to 
serve as the keystone to 
connect scientists, clinicians, 
associated engineers, and 
biopharmaceutical firms 
focused on the field of fat 
applied technology.”
Slimming and plumping aside, one of the biggest 
qualities that makes fat so special is that it can be 
a rich source of regenerative stem cells.  
Repeatedly, the conference speakers mentioned 
the SVF (“stromal vascular fraction”) portion of fat 
tissue.  Once fat is harvested, its stem cells can 
be separated from the other components (such 
as connective tissue, fat (lipids), and a myriad of 
other naturally-occurring biomolecules).  Due to 
SVF’s ability to provide an abundant and viable 
source of stem cells, is has been spotlighted with 
increasing frequency as a source for regenerative 
tissue and cells that can be directed to differentiate 
as multiple specific tissue types. 
Throughout the following pages, I have provided 
summaries of the talks I attended at IFATS. 
The following descriptions illustrate the current 
state of technologies that are utilizing fat as a 
viable source for regenerative therapies from our 
perspective as a company striving to build better 
allografts and promote superior outcomes in 
patient healing.

EVENT REPORT:
Lattice Biologics attends the 2015 IFATS (International 

Federation of Adipose Therapeutics and Science) 
Conference in New Orleans, November 4-8
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And to the 
scientists go the 
spoils!  Tasso 
butter baked 
oysters with 
roasted jalpeno, 
havarti, and 
herbed bread 
crumbs (and 
the ever-present 
Tobasco sauce, 
of course) at 
Grand Isle 
Restaurant in 
New Orleans



THURSDAY, NOVEMBER 5TH
Special Symposium: Adipose Stem Cells for 
Orthopedic Applications
Welcome Address 
(Rocky Tuan, Ph.D., 
Symposium Chair)
Dr. Rocky Tuan has so many 
titles that I will just say that 
he is affiliated with the 
University of Pittsburgh as 
the Director for the Center 
for Cellular and Molecular 
Engineering, among many 
other distinctions.  
I first became aware of Dr. Tuan’s impressive 
pedigree when I started following him on 
ResearchGate, a social networking site that can 
be best described as “Facebook for scientists.”  
This site has been an invaluable resource in my 
searches for scholarly publications -- and the 
number of papers covering the cutting edge of 
stem cell and tissue engineering technologies 
that are attributable to Dr. Tuan is nothing short of 
mind-blowing.  As such, he was the perfect person 
to kick-off this conference.  
His welcome address featured the following 
highlights: 

• How ADSC (adipose-derived stem cells) are 
currently being utilized in a growing number 
of clinical trials.  Applications for these trials 
include arthritis, soft tissue enhancements, 
and even rotator-cuff repair.  
One such study1 demonstrated that 
autologous (tissue coming from the patient) 
fat-derived mesenchymal stem cell (MSC) 
injections were “effective for reducing pain 
and improving knee function in patients 
being treated for knee osteoarthritis.”  

• When it comes to stem cell therapies, 
debate still remains around the 
determination of correct dosage.  

• An appealing reason for health care 
practitioners to consider fat-derived stem 
cells is that the yield appears to be better 
than that for other tissues. 

• Future studies will likely look at combinations 
of stem cells and PRP (platelet-rich plasma), 
which itself has been emerging in sports 
medicine and other venues as a way to 
boost healing capacity.

Lecture: Tissue Engineering of Bone from 
Autologous Adipose Derived Stem Cells for 
Maxillofacial Reconstruction
(Nina Tandon, Ph.D., MBA, 
CEO and co-founder - 
EpiBone)
Dr. Tandon highlights how 
EpiBone has captured 
the imagination of future 
medicine entrepreneurs 
with its novel approach to 
growing custom bone grafts. 
They describe themselves 
as “a revolutionary bone 
reconstruction company that allows patients to 
‘grow their own bone.’”  They’ve been featured 
in the popular scientific press including, Wired 
Magazine, which is where I first read about them. 
This video summarizes the EpiBone approach: 

The company is endeavoring to use patients’ 
own stem cells (derived from fat tissue, no less) to 
grow custom-shaped bone grafts, with the help 
of clinical imaging and 3D printing to generate 
a custom mold. What I didn’t realize prior to 
this presentation is that they are actually using 
a scaffold (essentially, a demineralized bone 
matrix allograft, sourced from animals) that is 
then seeded with the patient’s cells and grown 
to completion in a bioreactor.  It is not clear at 
this time exactly how far their efforts to implant 
these grafts into humans have progressed.  They 
are conducting a number of ongoing animal 
studies and are still seeking to become GLP/GMP 
compliant.  EpiBone has generated extensive buzz 
by attracting prominent investors such as Peter 
Thiel (PayPal co-founder and billionaire). 
You can read more about this exciting NY start-up 
here.3
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1http://www.ncbi.nlm.nih.gov/pubmed/23375182
2http://ideas.ted.com/how-to-grow-a-bone-without-a-body

3http://www.inc.com/magazine/201510/liz-welch/blooming-bones.html

Ted Ideas: How to Grow a Bone without a Body2

http://www.ncbi.nlm.nih.gov/pubmed/23375182
http://www.inc.com/magazine/201510/liz-welch/blooming-bones.html
http://ideas.ted.com/how-to-grow-a-bone-without-a-body


Lecture: Exploring the Translational Potential 
of Adipose-derived Stem Cells for Bone and 
Muscle Regeneration
(Warren L. Grayson, Ph.D. - 
Johns Hopkins Biomedical 
Engineering)
Dr. Grayson’s application of 
scientific rigor to discern the 
factors and forces necessary 
to grow bone from stem cells 
is extensive. Like, EpiBone, he 
is, indeed, a proponent of 
adipose-derived stem cells 
as a source for growing bone 
tissue.  For more information on this, check see his 
publication, “Human adipose-derived cells can 
serve as a single-cell source for the in vitro cultivation 
of vascularized bone grafts.”1 
However, Dr. Grayson has also chosen to focus on 
the need for vascularization to feed and enhance 
newly-formed bone tissue. He described growing 
ADSCs in 3D culture (suspended in a hydrogel as 
opposed to growing as a sheet on the bottom of a 
tissue culture flask). The use of 3D culture is believed to 
more closely mimic the conditions cells experience 
when growing inside the body.  He he has tested 
various approaches with this method to ensure the 
viability of bone tissue grown in the laboratory to 
retain a healthy blood supply. 
Dr. Warren emphasized that molecular signals can 
vary in their importance, depending on the type of 
stem cell used. For example, PDGF (platelet-derived 
growth factor) is important in osteogenesis (bone 
formation) from ADSCs, whereas it is dispensable 
when culturing bone-marrow derived stem cells 
(BMSCs). Also, nutritional components and physical 
parameters can be equally crucial in promoting 
robust tissue growth. For example, although lowered 
oxygen tension levels (called “hypoxia”) enhances 
vascular growth, delivery of oxygen to cells intended 
for transplant often remains unaddressed. 
To that end, his lab used a unique delivery approach 
involving oxygen-loaded “scuba tanks”/“microtanks” 
(tiny microparticles loaded with oxygen) to supply 
transplanted tissues with sufficient stores of oxygen.2  
Well-tuned physical parameters for surface 
roughness, cell adhesion strength, and compressive 
modulus (stiffness of the biomaterial) are also 
important features of successful bioactive scaffolds.

Lecture: Our Fat Future: Understanding and 
Translating ASC for Clinical Applications
(Elizabeth Loboa, Ph.D., 
Biomedical Engineering - 
University of North Carolina, 
Chapel Hill)
Dr. Loboa’s lecture provided 
a more comprehensive 
treatment of the use of ADSCs in 
creation of scaffolds for wound 
healing and tissue engineering.  
She offered two reasons to 
explain the increased interest 
in adipose as a source for mesenchymal stem/
stromal cells (MSCs) as compared to the traditional 
favorite, bone-marrow derived stem cells (BM-MSCs). 
Adipose-derived stem cells are increasingly 
believed to possess similar therapeutic potential to 
BM-MSCs, but have several distinct advantages:
1. They are derived from an otherwise generally 

undesired and excess tissue source: fat tissue. 
This allows ADSCs to be obtained in large 
quantities for this purpose from minimally 
invasive procedures. 

2. Furthermore, researchers are increasingly using 
ADSCs in clinical trials. In the past 5 years, the 
number of clinical trials using h(human)ADSCs 
has rapidly risen—from 18 to 152 studies1. 

As a result, the future looks bright for ADSC-derived 
therapies, but the push is on to standardize and 
define the conditions necessary to differentiate 
stem cells to create bone, cartilage, or other 
tissues. Whereas the vast majority of studies utilize 
conventional cell biology and tissue culture 
techniques, such as customizing the mix of 
chemical reagents in cell environments, Dr. Loboa’s 
lab appears more interested in using quantifiable 
physical methods, such as the application of 
mechanical strain or electrical stimulation to cells. 
Although my personal familiarity with these 
approaches is woefully naïve, I do imagine a more 
engineering-centric approach may help unlock 
some secrets of biology. As an example, I offer her 
publication titled, “Application of low-frequency 
alternating current electric fields via interdigitated 
electrodes: effects on cellular viability, cytoplasmic 
calcium, and osteogenic differentiation of human 
adipose-derived stem cells.”4  
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1http://www.ncbi.nlm.nih.gov/pubmed/22903929
2http://www.researchgate.net/publication/273207257_

Oxygen_delivery_from_hyperbarically_loaded_
microtanks_extends_cell_viability_in_anoxic_

environments
3January 1, 2010 to March 9, 2015; http://clinicaltrials.gov  

4http://www.ncbi.nlm.nih.gov/pubmed/20367249

Dr. Grayson’s “microtanks”
(“Oxygen Delivery from 
Hyperbarically Loaded 
Biomaterials Enhances Cell 
Survival Under Anoxia” 
| http://prgmobileapps.
com/AppUpdates/
ors2015/Abstracts/
abs1128.html)
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She also covered more unconventional (but 
also non-invasive) methods of analysis, such as 
Electrochemical Impedance Spectroscopy (EIS), 
to distinguish unique cell signatures between 
different tissue donors in an attempt to correct 
for donor-to-donor variability. The ASU Biodesign 
Institute explains the technology here1. 
Diving into Dr. Loboa’s interdisciplinary research 
illustrates that the most promising regenerative 
medicine encompasses a wide variety of experts 
from all corners of the world of science.  In order to 
develop the next generation of medical devices 
and therapies, we can leave no stone unturned 
if there is any potential that stem cell research 
can be improved. Case in point: Dr. Loboa’s lab 
personnel includes not only bioengineers and 
cell biologists, but also a research scientist with a 
Master’s in Textile Science and a Ph.D. in Fiber & 
Polymer Science.2

Demonstrating the benefits of an interdisciplinary 
approach, tissue engineering has borrowed the 
use of “electrospinning” from the textile industry 
to create scaffolds with distinct porosities and 
topographies.  This allows cells to stick and respond 
to mechanical forces much like those presented 
by the natural Extracellular Matrix (ECM) within the 
body. 

Lecture: Decellularized Cell Matrix and 
Cartilage Generation
(Ming Pei, M.D., Ph.D., 
Orthopaedics - West Virginia 
University)
Dr. Ming Pei’s fascinating work 
relates to chondrogenesis 
(differentiation of cartilage-
producing cells) and the 
stem cells responsible for the 
complexity in cartilaginous 
tissue environments. 

In his opinion, two major obstacles stand in the 
way achieving clinical success in regenerating 
cartilage:
1. Generating articular cartilage producing 

chondrocytes that do not end up in a state 
of hypertrophy (an increase in cell size) once 
terminally differentiated.  

2. Preventing stem cell de-differentiation and 
enhancing proliferation and chondrogenic 
capacity during in vitro cell expansion. 

These challenges are daunting, as the 
environment in which cartilage is generated 
remains poorly understood, as does the repertoire 
of growth factors and receptors produced by 
resident stem cells.  Both the Extracellular Matrix 
(ECM) that comprises the cellular environment 
for cartilage production and the residential 
secretome (the cell-secreted biomolecules that 
can influence growth and repair) appear to be 
highly  specialized. 
However, encouraging results from Dr. Pei’s 
studies show that ECM deposited by synovium-
derived stem cells (SDSCs) not only enhances 
cell proliferation, but also promotes expanded 
cell chondrogenic potential instead of (or even 
against) hypertrophy.  Furthermore, cells cultivated 
on this particular ECM also exhibit an enhanced 
anti-oxidant capacity, which may suggest they 
are well-suited for a role in repairing tissues that 
are damaged due to free-radical accumulation 
or even inflammation, as is seen in osteoarthritic 
joint environments.  
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1https://biodesign.asu.edu/news/new-microscopy-
method-opens-window-previously-unseen-cell-features

2http://cml.bme.unc.edu/?page_id=2
3https://youtu.be/SGXR14a3nRI 

4http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3265606

Electrospinning rainbow

Electrospinning Technique3

Electrospinning
This video does a good job of explaining and 
showing the practice in action: 
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Dr. Pei’s publications, such as, “Extracellular 
Matrix Deposited by Synovium-Derived Stem 
Cells Delays Replicative Senescent Chondrocyte 
Dedifferentiation and Enhances Redifferentiation,”4 
add to the growing understanding of how we will 
eventually come to rebuild and repair cartilage, 
and thereby relieve suffering in our aging and 
arthritic populations.

I hope you have enjoyed these summaries and, 
like me, perhaps learned something new about 
the exciting advances being made in this fantastic 
field.

Stay tuned for our future reports 
from the IFATS 2015 New Orleans 
meeting.  
Together, we will learn more from the “World of 
Fat”… everything you always wanted to know 
about regenerative medicine as seen from the 
perspectives of the cells, the matrix, and the milieu!                  
Until then!
- Christopher Bradley, Ph.D.
Lattice Biologics Inc.
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“Advances in Mesenchymal Stem Cell-based Strategies for 
Cartilage Repair and Regeneration”1

1Toh W., Foldager  C., Pei M.,Hoi Po Hui J. “Advances 
in Mesenchymal Stem Cell-based Strategies for 
Cartilage Repair and Regeneration” Stem Cell 
Reviews and Reports (Impact Factor: 2.77). 05/2014; 
10(5):686-696.
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