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From a 3D stem cell printer through to stem cells in space, I take a look at 3 incredible applications for stem cells.

1. 3D printing with stem cells


The advent of the 3D printer has sparked something of a second industrial revolution, with engineers and designers to printing all manner of three-dimensional objects, from jewellery through to aeroplane parts. Now scientists at Heriot-Watt University in Edinburgh, in partnership with Roslin Cellab, have developed a 3D printing technique that is able ‘print’ layers of human embryonic stem cells (hESCs). The key to the breakthrough lies in the development of an adjustable “microvalve” that is able to handle the delicate stem cells sensitively enough for them to be printed.

The hESCs were loaded into two separate reservoirs and then deposited onto a plate in a pre-programmed pattern, and the opening and closing of the microvalve allowed for precise control of cellular printing. The researchers examined whether the hESCs maintained pluripotency after printing, and also the concentration, characterisation and distribution of the hESCs to assess the accuracy of the printing method. The researchers claim the valve-based method was gentle enough to maintain high stem cell viability, and the hESCs maintained their pluripotency.

Dr Will Shu, of Heriot-Watt’s Biomedical Microengineering group, said “To the best of our knowledge, this is the first time that these cells have been 3D printed. The technique will allow us to create more accurate human tissue models which are essential to in vitro drug development and toxicity-testing. Since the majority of drug discovery is targeting human disease, it makes sense to use human tissues. In the longer term, we envisage the technology being further developed to create viable 3D organs for medical implantation from a patient’s own cells, eliminating the need for organ donation, immune suppression and the problem of transplant rejection.”

2. Stem cells board SpaceX mission


Stem cells were aboard the SpaceX mission to the International Space Station that took off on March 1st 2013. Docking at the space station two days later, the SpaceX Dragon cargo capsule carried freezers filled with mouse stem cells. The project, called the Study on the Effect of Space Environment to Embryonic Stem Cells to Their Development, will be used to estimate the effect of space radiation on humans on long-haul space flights.

Since mice only live for two years, researchers have instead sent frozen embryonic mouse stem cells to the space station where they will remain for three years. The stem cells will then be returned to Earth where they will be injected into mouse-8-cell embryos and implanted into female mice. The subsequent development of the offspring will be analyzed with the aim of identifying any developmental issues that may arise in humans following long-term space exploration.

3. iPS cells used in medical trials



 HYPERLINK "http://www.nature.com/news/stem-cells-cruise-to-clinic-1.12511" 
A team of researchers in Japan
 are for the first time planning to test the medical potential of induced pluripotent stem (iPS) cells in humans. Masayo Takahashi, of the RIKEN Center for Developmental Biology in Kobe, Japan, is planning to trial iPS cells by transplanting them into patients suffering from age-related macular degeneration. If the study is approved and goes ahead, Takahashi plans to take a sample of skin cells from the upper arm and reprogram them into iPS cells. The iPS cells will then be coaxed into forming retinal cells that can then be placed under the retina. Theoretically the retinal cells should grow and repair the pigment epithelium. However, the concern with trialling iPS cells is that they may instead either multiply uncontrollably and form tumours, or trigger an immune reaction. As such, there’s been some concern that such a study would be moving the medical application of iPS cells along too fast.

Dr Robert Lanza (see where he appears in Total BioPharma’s Top 50 Global Stem Cell Influencers) and a team at Advanced Cell Technology (ACT) are also this year planning a clinical trial involving iPS cells. However, the ACT trial would instead inject healthy patients with platelets derived from iPS cells. The lack of nucleus in a platelet, says Dr Lanza, should mean there is no risk of forming tumours.

