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New way to grow blood vessels could boost
regenerative medicine
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Lab-engineered human capillaries (in green) derived from stem cells are
“making contact” with the sprouts protruding from a rat aorta (in red).

Growing tissues and organs in the lab for transplantation into patients
could become easier after scientists discovered an effective way to
produce three-dimensional networks of blood vessels, vital for tissue
survival yet a current stumbling block in regenerative medicine.

In addition the technique to grow the blood vessels in a 3D scaffold cuts
down on the risk of transplant rejection because it uses cells from the
patient. It was developed by researchers from the University of Bath's
Department of Pharmacy and Pharmacology, working with colleagues at
Bristol Heart Institute.

The study is published in Scientific Reports.

So far the shortage of adequate patient-derived scaffolds that can
support blood vessel growth has been a major limitation for regenerative
medicine and tissue engineering.

Other methods only allow limited formation of small blood vessels such
as capillaries, which makes tissue less likely to successfully transplant
into a patient. In addition other methods of tissue growth require the use
of animal products, unnecessary in this technique which uses human
platelet lysate gel (hPLG) and endothelial progenitor cells (EPCs) — a
type of cell which helps maintain blood vessel walls.

Dr Giordano Pula, Lecturer in Pharmacology at the University of Bath
and head of the research team making the discovery, said: "A major
challenge in tissue engineering and regenerative medicine is providing
the new tissue with a network of blood vessels, and linking this to the
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patient's existing blood supply; this is vital for the tissue's survival and
integration with adjacent tissues.

Dr Paul De Bank, Senior Lecturer in Pharmaceutics at the University of
Bath and co-author of the paper, said: "By embedding EPCs in a gel
derived from platelets, both of which can be isolated from the patient's
blood, we have demonstrated the formation of a network of small
vessels. What is more, the gel contains a number of different growth
factors which can induce existing blood vessels to infiltrate the gel and
form connections with the new structures. Combining tissue-specific
cells with this EPC-containing gel offers the potential for the formation
of fully vascularised, functional tissues or organs, which integrate
seamlessly with the patient.

"This discovery has the potential to accelerate the development of
regenerative medicine applications."

Professor Peter Weissberg, Medical Director of the British Heart
Foundation, said: "Over a half a million people in the UK are living with
heart failure, a disabling condition which can leave people unable to
carry out everyday activities such as climbing the stairs or even walking
to the shops. This regenerative research brings the British Heart
Foundation's goal to mend a broken heart and beat heart failure one step
closer.

"All living tissues, including new heart muscle, need a blood supply. One
of the fundamental goals of regenerative medicine is to find ways to
grow a new blood supply from scratch. Previous attempts at this using
human cells and synthetic scaffolds have met with only limited success.

"The beauty of this new approach is that components of a person's own
blood could be manipulated to create a scaffold on which new blood
vessels could grow. This increases the likelihood that the new tissue will
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be integrated into the patient's body which, if proven successful with
more research, could improve the lives of people affected by heart
failure."

The study was supported by funds from the University of Bath, the
Biotechnology and Biological Sciences Research Council (BBSRC), the
Royal Society and the British Heart Foundation.

More information: Tiago M. Fortunato et al. Platelet lysate gel and
endothelial progenitors stimulate microvascular network formation in
vitro: tissue engineering implications, Scientific Reports (2016). DOI:
10.1038/srep25326
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