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Resealed erythrocytes (RBCs) and
their biomedical application
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o 16.1 Introduction

v The vital function of erythrocytes (rod blood calls, RECS) is not only o supply oxy-
en (0) but also to exchane it with carbon dioxide (CO,) through different parts of
the body (Ohl, 2019). Besides, it also aciltates the exchanige of some other gases such
as a nitric oxide (NO), hydrogen sulfide (H;5), and cytokines. Nevertheless, human
RBCs can also be employed as 3 promising drug carrier system with encouraging fea-
s, for instance, excellent biocompasbilty, highly biodegradabily, and nonimmu-
nogericity. Morcover, they can load a wide range of active molecules with higher
Toading capacity (Rossi et al, 2005). RBC show 4 months of lfe span with an internal
volume of 0 pm” packed with several proteins that help 1o escalate the endurance.
deprived of desteucting (Ingrosso ot al 1997). However, the encapsulation of active
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3D printing as an emerging tool in
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2.1.1 What is 3D printing!

Three-dimensional (3D) printng is the manufacturing methasd that produces 3D objects
in 3 layer-by layer fashion: Several materal an be used in 3D prining such 35 meal,
povwders, phstic, liquids, ceramics, and even living cels. This i also known. 38 sobd fre-
form technology, apid prottyping, and sddiive manufacturing, In 3D printng, the term
“additive mamufacturing’ produces the parts by fusing the ayers of mataal. While
ancther term “subtracive manufscturing’ starts seith the mateial and inishes into the
desired shape (Lu o al, 2020,
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o 4.1 Introduction

jono Several exiting active agents fal to achieve therapeutic values owing to their lack of sol-
ubiity in the aqueous domain (Alves ct al, 2019). In the phammaceutical fidd, among
numerous challonges, improvement in the solubilzing capacity, as well as bioavailabilty of
the drug, is an extremely imporfant aspect to achieve the hightr therapeutic offect of some
hydrophobic drugs at the sife o interest (Alves et al, 2019). However, lack of water solubil-
ity can be one of the utmost crtical features of the substance among all other physicochemi
cal aspects (namely, solubility, stabilty, the dissociation constant, lipophilicity, and
permeability,) during the primary scroening of the molacules (Alsen and Kansy, 2007). The
slow and incomplete dissolution of such drugs in the gastrointestnal (G fuids limits their
oral bioavailability and is a major problem in drug development (Vinarov et al, 2018). The
rocent discoveries highlight the potential of several new synthesized drugs. Although, nearly
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7o The gradual introduction of the blood-based products has significantly enhanced the
diagnosis and life expecancy of patients affected with congenital/acquired cloting ctor
deficiencies (Amiral and Seghatchian, 2017). However, the emergence of recombinant tech-
nology has encouraged companies t produce rocombirant proteins in huge amounts that
generally oxist in blood at a very low concentration (Maheshwari ot al, 2019). This has
improved the risk patiem of the blood-based products, particularly in terms of constant
decrease in the blood-borne fransmission of infectious dieases (Amiral and Seghatchian,
2017). Inadoquate levels of coagulation factor-VIII (EVIID in the blood lead to hemophilia
A, which is a recessive X-linked blecding disorder. About 10,000 more patients of hemo-
philia A have been reported every year globally with an incidence of 1 in 5000 males
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o 14.1 Introduction

7 According to the Interrational Diabetes Federation, approximately 463 million adults
(2079 years) are living with diabetes worldwide. The proportion is increasing in most
countrios and it s estimated to uch 700 million by 2045 (DF Diabetes Atlas, 2019). In the
United State, the yearly expenses on diabetes have been asscssed as high as =100 billion
(Dicleman et a, 2016). Further, diabetes is confirmed by uncontrolled glucose metabolism
due to deficient production or cfficiency of the insulin (a pancreatic hormond) (Latres
ctal, 2019). Diabetes mellitus (DM) s a cluster of metabolic disorders, which is generally
identified by the dlevated production of glucose in the liver. In this condition, the clear-
ance of glucose is diminished and it results in the unusual deposit of glucose in the blood
(The Emerging Risk Factors, 2010). Certin complications that are linked with DM can be
microvascular (neuropathy, retinopathy, and nephropathy) and macrovascular (cercbro-
vascular, peripheral atery, and coronary arery disease) (Hemando and Pablo, 2019).
Further, the prevalence of diabetes is escalating and will further increase across the world
soon (Guariguata ct al, 2014). Morcover, people affected with DM show a higher risk of
illncss and death over the normal population. Globally, it has boon considered one of the
prominent causes of early morbidity and death (Harding et al, 2019).
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