Artificial Pancreas Group Outline
Presentation:
Introduction/Background/Relevance
Who cares? Why is it relevant?
Research/Process/Applications/Tests
Issues/Concerns
Conclusions
References

Slides:
Slide 1: Introduction Slide/Main topic
Slide 2: Introduction to Tissue Engineering -> Artificial Pancreas (optional: Relevance/Challenges)
Slide 3: Relevance/ cont. Of relevance to medical field + Challenges associated with Artificial pancreas
Slides 4-6: Process/Processes of engineering an artificial pancreas
Slides 7-8: Results/Repercussions of the product - Tests on other patients of Diabetes
Slides 9-10: Concerns/Issues with the Artificial Pancreas (Safety/Ethics, Cost, Materials required, environmental impact)
Slide 11: Conclusions (Looking forward, what to expect, what other research must be done, etc.)n
Slide 12: Citations/References/Bibliography 

Written Report:
Abstract (200+ words): motivation for review paper (brief of the problem, brief of tissue engineering), brief overview of what you found on important things you found in research, a one sentence version of the conclusion.
Introduction (1-2 pages): Expand on the main challenge, talk more about tissue engineering, why we chose tissue engineering, how is this related to human health, why is it important for engineers to take on this problem, engineering principles used in the papers chosen to study in the problem. 
Research Papers Summary (about 1 page on each paper/what did they do/ were they successful/ what are some concerns with their process/why is their process unique/interesting):
Conclusions (200 words): Summary on the research papers, what was most important from the research, what should be the next steps for research?
Works Cited page.

Conclusion: looking forward, summary, most important from research

As a side note there are two major areas of research in artificial pancreata, coordinating insulin pumps and blood sugar level monitors using a single platform (such as raspberry pi), or actually growing the cells required to create the organ. The most advanced is the former. - Jason

Research Papers:
Engineering insulin-secreting cells (islets): https://www.sciencedirect.com/science/article/pii/S0167779918300283?via%3Dihub
Engineering beta cells to regulate glucose levels: https://www.nature.com/articles/gt201493
Engineering the biochemical pathways that grow the pancreas: https://www.sciencedirect.com/science/article/pii/S1534580720300162?via%3Dihub
3D printing of biological pancreas for regenerative medicine in diabetes.
https://www.sciencedirect.com/science/article/pii/S1043276021001223?via%3Dihub
Artificial Pancreas treatment for patients with type 1 diabetes. The systematic review and meta analysis:
https://www.bmj.com/content/361/bmj.k1310

4)    Steps Toward the Research Project, the Abstract:
Please write up a summary with the following elements included:
a.     Name of team and team member list.
b.     Final research topic idea.
c.     Rough outline of your research paper. Here are some examples: http://www.austincc.edu/tmthomas/sample%20outline%201.htm
d.     A list of 3-5 papers you have found so far to use for your research project. (this can be modified later, but I want to get a sense of where you’re looking).
e.     A first draft of your abstract.  Make this between 250-500 words.
f.      A tentative list of roles, tasks for each team member.  i.e. Bob will do X, Y, Z, Susan will do A, B, C.  Perhaps some of you prefer to do more of the writing, whereas others prefer to do more of the presentation aspects. This is up to you.  However, I will expect that each team member will be well versed in the project and able to answer questions as part of the presentation.
Your team may work on this together, and turn in the same report.  However, please make sure that each team member includes the report in their homework.  If necessary, please make a note if some team members do not participate.  Keep in mind that this assignment isn’t a contract to me – you can change the items above up until the project due date – this is just meant to get you started on your project.
Team name: Team Kinetics and PCR
Research topic: Tissue Engineering of an Artificial Pancreas
Rough Outline:
· Abstract (200+ words): motivation for review paper (brief of the problem, brief of tissue engineering), brief overview of what you found on important things you found in research, a one sentence version of the conclusion.
· Introduction (1-2 pages): Expand on the main challenge, talk more about tissue engineering, why we chose tissue engineering, how is this related to human health, why is it important for engineers to take on this problem, engineering principles used in the papers chosen to study in the problem. 
· Research Papers Summary (about 1 page on each paper/what did they do/ were they successful/ what are some concerns with their process/why is their process unique/interesting):
· Conclusions (200 words): Summary on the research papers, what was most important from the research, what should be the next steps for research?
· Works Cited page.
Research papers:
· Orive, Gorka et al.  “Engineering a Clinically Translatable Bioartificial Pancreas to Treat Type I Diabetes”. Trends in Biotechnology, Volume 36, Issue 4, 2018, Pages 445-456, ISSN 0167-7799, https://doi.org/10.1016/j.tibtech.2018.01.007 
· Engineering beta cells to regulate glucose levels: https://www.nature.com/articles/gt201493
· Seymour, Philip A et al. “Jag1 Modulates an Oscillatory Dll1-Notch-Hes1 Signaling Module to Coordinate Growth and Fate of Pancreatic Progenitors”. Developmental Cell, Volume 52, Issue 6, 2020, Pages 731-747.e8, ISSN 1534-5807, https://doi.org/10.1016/j.devcel.2020.01.015 
· Soetedjo, Andreas A et al. "Tissue engineering and 3D printing of bioartificial pancreas for regenerative medicine in diabetes". Volume 32, Issue 8, 2021, Pages 609-622, ISSN 1043-2760, https://doi.org/10.1016/j.tem.2021.05.007 
· Bekiari, Eleni et al. “Artificial pancreas treatment for outpatients with type 1 diabetes: systematic review and meta-analysis”. BMJ, 2018, 361. https://doi.org/10.1136/bmj.k1310 
· Bioartificial pancreas review and breakdown:
· Iacovacci, Veronica et al. “The bioartificial pancreas (BAP): Biological, chemical and engineering challenges”. Biochemical Pharmacology, Volume 100, 2016, Pages 12-27, ISSN 0006-2952, https://doi.org/10.1016/j.bcp.2015.08.107 


Abstract (the very very very very first draft):
The pancreas is a simple yet essential organ necessary for maintaining human health. It plays a vital role in treating diseases like cystic fibrosis, hyperglycemia, pancreatic cancer, and most importantly, DIABETES. So you should care because I just mentioned the word DIABETES, which should obviously trigger a sense of urgency to care about the pancreas. However, research suggests that a potential solution to most of these diseases may actually exist and may already be implemented as of right now, and it relies on a fascinating new wave of experimentation: tissue engineering.
Tissue engineering is a field of engineering that works to restore or improve damaged tissues and organs. To synthesize or mend tissues, scientists and engineers study how cells interact, signal, and organize, and then learn how to manipulate these processes for their own use. Often, tissue engineering is started by building a scaffold, which is a three-dimensional extracellular matrix, to allow cells to grow and develop tissues by themselves. Scaffolds can be both natural or synthetic, but can also be donated from an organ. After the scaffold is constructed, it can be seeded with different types of cells that will create the tissue. One use for tissue engineering is the engineering of an artificial pancreas, which helps treat diabetes. The pancreas is an organ that aids in digestion, as well as blood sugar regulation with the hormones insulin and glucagon. The disease diabetes occurs when the pancreas either fails to regulate glucose levels, or fails to produce enough insulin needed to absorb glucose. Tissue engineering regarding pancreas is broad, and involves both acellular and cellular components, such as polymers or supplementary cells. One method that can be used is the engineering of islets, which secrete insulin. Another method synthesizes beta cells to regulate glucose levels. Lastly, cells can be grown to synthesize the organ as a whole, which can then be transplanted into the patient. These methods can be achieved through 3-D printing and stem cell growth to achieve a successful structure and function. 

Roles:
· Big picture - Jason
· Risks/Drawbacks - Pauline
· Tissue engineering on a general basis - Connor
· Process of engineering a pancreas - Jonathan
· Experiments/Treatment of pancreas - Rohan
· Conclusion/Abstract - We work together
· Organizing the presentation - We work together

Next meetings:
· Sunday the 21st: 2 PM on Zoom (FINISH PRESENTATION)
· Tuesday the 23rd: 6/6:30 PM @The CRIB (TBD)
· Sunday the 28th: 5 PM @The CRIB (TBD)
· Presentation Day 29th.
· Meet once/twice during the week 30th-3rd Dec (TBD)
· Sunday the 5th: 2 PM on Zoom. (research paper finishing final draft)
· Papers due 6th.

Zoom link: posted on groupme; below:

Topic: ChE 220 group 2 meeting
Time: Nov 21, 2021 02:00 PM Eastern Time (US and Canada)

Join Zoom Meeting
https://umass-amherst.zoom.us/j/92566015705 

Meeting ID: 925 6601 5705


Thanksgiving Break: 24th - 29th. 

