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Introduction risk of immune rejection. The closer the HLA match, the lower the likelihood
of immune response against the transplanted islets. The islet yield and quality
from the donor pancreas are crucial factors. The islets should have a high
Diabetes mellitus is a chronic metabolic disorder characterized by the  purity level, viability, and sufficient functional capacity to secrete insulin.
inability of the body to regulate blood glucose levels adequately. Pancreatic ~ The scarcity of suitable donor organs is a significant challenge in pancreatic
islet transplantation has emerged as a potential therapeutic option for  slet transplantation. The number of donor pancreases is far lower than the
patients with type 1diabetes or severe type 2diabetes who are unresponsive  demand, leading to a significant gap between the number of patients awaiting
to conventional treatments. This comprehensive review explores the current transplantation and the available organs. Donor organs may suffer from
status and emerging trends in pancreatic islet transplantation, focusing on ischemic damage during the retrieval process, especially when procured from
the challenges and opportunities associated with this promising therapy. The  deceased donors. Ischemic injury can adversely affect the quality and function
review covers various aspects, including donor selection, islet isolation and  of the islets, reducing their viability and engraftment potential. Meeting the
purification, immunosuppression strategies, engraftment and graft function, strict criteria for donor selection can be challenging. Finding a suitable donor
and long-term outcomes. Additionally, it discusses emerging approaches such who meets all the necessary criteria, such as age, BMI, cause of death, and
as stem cell-derived islets and bioengineering techniques. Despite significant HLA compatibility, can be difficult [3].
advancements, several challenges remain, including the scarcity of donor
organs, immune rejection, and the need for lifelong immunosuppression.
However, on-going research and technological innovations offer promising
opportunities to overcome these obstacles. and optimize drug dosing regimens.
The integration of Al and ML in drug discovery holds promise for reducing
costs, improving success rates, and bringing new therapies to patients more
quickly.

Pancreatic islet isolation and purification are critical steps in the process
of pancreatic islet transplantation. Islet isolation involves the extraction of
functional islets from the donor pancreas, while purification aims to obtain a
highly pure and viable islet preparation for transplantation. These steps require
specialized techniques and careful handling to ensure the optimal quality of
the transplanted islets. The process of pancreatic islet isolation begins with
the procurement of the donor pancreas, usually from deceased organ donors.
—— The pancreas is carefully retrieved and transported to the islet isolation facility
Descrlptlon under controlled conditions to minimize ischemic damage. Upon arrival, the

isolation process begins, typically within a few hours of organ recovery. Islet

Diabetes mellitus is a chronic metabolic disorder characterized by elevated ~ isolation techniques involve enzymatic digestion of the pancreas to release the
blood glucose levels due to insufficient insulin production, impaired insulin ~ islets from the surrounding tissue. Digestion is performed using enzymes such
action, or both. The two main types of diabetes are type 1 diabetes (T1D),  as collagenase, which breaks down the connective tissue and liberates the
which results from the destruction of pancreatic beta cells and the subsequent  islets. The digested tissue is then processed through mechanical agitation and
lack of insulin production, and type 2 diabetes (T2D), which arises from insulin  filtration to separate the islets from the remaining pancreatic tissue and debris
resistance and impaired insulin secretion. Conventional treatments for diabetes ~ [4]- Following the isolation process, the obtained islet preparation undergoes

mellitus aim to control blood glucose levels and prevent complications [1]. purification to remove impurities, including acinar cells, ductal cells, and
cellular debris. Purification methods include density gradient centrifugation,

The selection of appropriate donor organs for pancreatic islet  ysing solutions with varying densities to separate the different cell types based
transplantation is critical for the success of the procedure. Several criteria are on their sedimentation rate. This process helps to isolate a higher percentage
considered to ensure the suitability of the donor pancreas and islets. Donor of pure islets and remove unwanted cells.
pancreases from individuals within a certain age range (typically under 50
years) and with a BMI within acceptable limits are preferred. This is because
younger donors tend to have better islet quality and higher islet yield, while a
higher BMI may increase the risk of graft failure. Donor organs obtained from
brain-dead individuals due to trauma or other causes unrelated to the pancreas
(e.g., head injury) are usually preferred [2]. Organ donors with conditions such
as sepsis or malignancies are generally excluded due to concerns about
potential transmission of infections or tumors. Human leukocyte antigen (HLA)
compatibility between the donor and recipient is considered to minimize the

Maintaining stable and optimal glycemic control is crucial for long-term
outcomes. While pancreatic islet transplantation can reduce or eliminate the
need for exogenous insulin, achieving and maintaining stable blood glucose
levels may still require careful monitoring, adjustment of immunosuppressive
medications, and lifestyle modifications. The immune response to transplanted
islets poses a significant challenge in long-term outcomes. Immune rejection
can lead to graft failure and necessitate additional immunosuppression or
graft rescue strategies. Efforts to minimize immunological challenges include
refining immunosuppression protocols, developing tolerance induction
strategies, and exploring alternative cell sources, such as stem cell-derived
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of pancreatic islet transplantation appears bright. Continued collaboration
between researchers, clinicians, and patients will be vital in driving these
advancements forward and realizing the full potential of pancreatic islet
transplantation as a therapeutic option for individuals with diabetes mellitus.
This comprehensive review explores the current landscape of pancreatic islet
transplantation for diabetes mellitus, Highlighting the challenges faced and
the opportunities for further advancements. By addressing these challenges
and capitalizing on emerging trends and technologies, pancreatic islet
transplantation holds significant promise as a therapeutic option for individuals
with diabetes mellitus, potentially offering improved glycemic control, reduced
complications, and enhanced quality of life.
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