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Pancreatic Islet Biobanking Facilities in India: The 
Need of the Hour to Deal with Diabetes?

1 Introduction
The pancreas is a dual-function organ, account-
able for exocrine as well as endocrine roles. The 
exocrine function includes producing pancreatic 
enzymes that include amylase, lipase, and pro-
tease which help in food digestion. The endo-
crine function of pancreas involves production 
of hormones, i.e., insulin, glucagon, and soma-
tostatin, which primarily maintain blood glucose 
homeostasis.

Uncontrolled blood glucose levels in conjunc-
tion with various metabolic pathophysiologic 
pathways can cause diabetes which is responsible 
for considerable morbidity and mortality.8 Dia-
betes can be categorized into type-1 and type-2 
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Abstract | Endocrine pancreas regulates glucose homeostasis and pre-
vents diabetes. Type-1 diabetes is characterized by destruction of the 
insulin secreting β-cells within the endocrine pancreatic islets, resulting 
in lower insulin release. People with type-1 diabetes can be transplanted 
with pancreatic islets obtained from deceased donors which restores the 
β-cell function. There are around 70 human islet isolation centers around 
the world which mostly collect endocrine pancreas from deceased 
donors. They assess the islet yield, functionality, viability, secretory 
capacity, and purity for transplantation and distribute this to donors. 
They also distribute a part of the pancreatic tissue for research, so that 
the cellular mechanisms in the human pancreatic tissue can be under-
stood. This is crucial since human islet tissue has a unique cytoarchi-
tecture compared to murine counterparts and therefore islet research 
with murine islets does not give complete picture of diabetes in humans. 
India is poised to take the mantle of the diabetes capital of the world in 
the near future. Despite this, there are no human islet isolation centers 
which can facilitate islet transplantation and diabetes research in India. 
This article highlights the glaring gap in the current infrastructure for dia-
betes care and provides critical insights into the role and potential of set-
ting up islet tissue banks in the most populous country of the world.
Keywords: Type-1 diabetes, Human pancreatic islets, Islet cells, Islet hormone secretion
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diabetes (T1D, T2D) based on pathology, clinical 
manifestations, and prognosis. T1D (also called 
as insulin-dependent diabetes) is characterized by 
destruction of the insulin secreting β-cells due to 
endoplasmic reticulum stress within the pancre-
atic islets, leading to low insulin release.1 T2D, on 
the other hand, is mostly due to insulin resistance 
where blood glucose is not metabolized, which in 
turn has profound effects on human β-cell func-
tioning within the pancreas.2,3 The end result, 
however, in both types of diabetes, is altered 
blood glucose levels in the fasting and fed states. 
Recent discoveries have shown modifications 
in the human pancreatic α-cells4,5 and δ-cells6 
leading to loss of paracrine control within islets, 
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thereby altering glucose homeostasis during fast-
ing state too. Studies on human islets which have 
a very different cyto-architecture compared to the 
murine  islets7 have led to better understanding of 
diabetes in humans. The organized arrangement 
of β-cells in the core and other cells at the periph-
ery of murine islets is different from the human 
islets where these cells are interspersed (Fig. 1). 
This cyto-architectural difference necessitates 
human islet-focused research to understand the 
harsh effects of diabetes (both T1D and T2D) in 
humans.

Pancreatic islet transplantation: a possibility - It 
is imminently conceivable that human islets are 
an indispensable resource for diabetes treatment 
and research. T1D population can be treated by 
transplantation of islets which restores the β-cell 
function.9 Transplantation is performed by isola-
tion of pancreatic islets from the deceased donor, 
purified, to transplant by percutaneous catheteri-
zation of the portal vein of the T1D patient.10 
This allows the transplanted β-cells within the 
islet to produce insulin which is then released 
into the bloodstream, thus restoring glucose 
homeostasis.11 This process is followed by insulin 
treatment until the patient becomes insulin inde-
pendent. There are enough data to show success-
ful treatment wherein patients no longer depend 
on exogenous insulin for up to 5 years after trans-
plantation. In addition, improvement in meta-
bolic control and significant decrease in diabetic 
complications have also been demonstrated in 
various studies.10,12,13

Distribution of transplantation facilities across 
the world - There are more than 70 human islet 
isolation centers around the world, apart from 
multiple small, coordinated distribution setups 
facilitating distribution of islets for transplanta-
tion and research. They are distributed mainly 
across North America and Europe. Such facilities 
also exist in Australia, Argentina, Brazil, China, 

Iran, Japan, Singapore, and South Korea.14 There 
is a need for more such centers to facilitate bet-
ter research and treatment strategies for diabe-
tes. India being the most populous country has a 
huge potential of developing such islet transplan-
tation facilities. Such large facilities can provide 
islets of better yield, functionality, viability, and 
 purity14 for transplantation in T1D patients and 
for diabetes research in India (Fig. 2).

However, setting up islet banks come with 
their own challenges. Apart from obvious ethical 
and logistical concerns, a centralized governance 
for such a facility is an absolute essential. A cen-
tralized facility may keep track of the following 
details:

(a) Monitor quality by assessing islet structure, 
cell composition, cell arrangement, gene 
expression, islet secretory function, islet cell 
electrical activity, islet response to injury, 
stress, islet cell proliferation, identity, vascu-
lature, and innervation.15

(b) Maintain patient’s medical data 
(anonymized), isolation procedure, stream-
line protocols, maintain infrastructure for 
islet isolation, islet acquisition, develop 
islet patient derived cell lines, monitor islet 
distribution and shipment where there is 
requirement within the limits of globally 
accepted ethical standards.9

For a large country like India, a hub-and-
spoke model can be adopted with the setting 
up of several sub-centers which can help with 
islet acquisition and protocol driven distribu-
tion across the country. Central monitoring 
of such sub-centers would mean a sustained 
workflow across the country, maintain funding 
and accomplishment of the objectives listed in 
(a) and (b). This will lead to better treatment 

Figure 1: Differences in the cyto-architecture of murine and human islets. In murine islets, β-cells at the 
core are surrounded by a mantle of α- and δ-cells compared to human islets where no such arrangement 
is observed and the different cells are interspersed.
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strategies for diabetics and better opportunities 
for diabetes research. It is crucial to incorpo-
rate hospitals as partners and major sub-cent-
ers as they provide avenues for collection and 
preservation of pancreatic islets from deceased 
donors. This could be the starting point to over-
come the limitations of availability of islets for 
both research and transplantation. For research 
purposes, initially, the tissues in the biobank 
can be paraffin embedded for longer storage 
and easy shipment. One of the more important 
functions of the tissue bank will be to integrate 
critical clinical data into the workflow for tissue 
acquisition and additionally, maintain secure 
databases which can inform clinical research 
and in turn health policy in the future.

Such islet biobanking facilities could be poten-
tial game-changers for diabetes management and 
research. The sheer scale of diabetics and pre-dia-
betics in a country like India provides for an ideal 
platform for tissue banks to create a palpable and 
meaningful impact on global health development 
goals and, thereby, pave the way for a healthier 
tomorrow.16
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Figure 2: Isolation of human islets for tissue bank. Human islets isolated from the deceased donors can 
be used for transplantation into type-1 diabetic (T1D) patients or for diabetes research.
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