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Abstract : 

 BSC (Blood Supply Chain) is a difficult aspect of the healthcare sector. Treat blood 

flow from donor to patient while ensuring that the patient's demands are met. Due to the 

scarcity of blood products, shortages and waste are unnecessary. As a result, surgery is 

postponed, patients are left untreated, and death is avoided. As a result, BSC process design 

and optimization are critical. The article focuses on bringing sustainability into the BSC 

through book evaluations. It collects data to provide a framework for constructing a long-

term BSC in an unpredictable environment. The following parameters are used to examine 

studies from the last ten years:  

 (1)Blood Supply Chain categorization 

 (2) published applicable models based on tactical and operational-tactical concepts. 

 

Introduction : 

 The management of blood products is a difficult public health issue. The blood supply 

chain (BSC) must be efficient and long-lasting to meet blood demand. Blood is collected 

from a donor before being transfused into a patient in these systems. BSC strives to supply 

blood needs with the lowest possible cost and waste. That is, the availability of blood to suit 

the demands of patients. Platelets (TPL), red blood cells (RBC), and plasma are perishable 
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components with different shelf life found in blood (TPT, 5 days post collection, red blood 

cells, 42 days, plasma, 36 months). 

 The perishability of blood products complicates the supply chain, making it difficult 

to determine the optimal amount of blood available for treatment (eg cancer, anemia), 

organ transplantation, or surgery (eg open heart surgery). ) or emergencies. Besides 

the complexity of blood, the donor rate is uncertain. 

  Limitations and declines in the number of donors (eg due to an aging population) 

make it difficult for blood donors to effectively manage available donors. 

 

Block diagram of Blockchain in Health care : 
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Literature review : 

 According to the authors, the integration of the echelon’s decisions is rare. Osorio et 

al. (2015) refer to the following needs:  

   (1) collection alternatives, optimization of costs, and planning considerations;  

   (2) more discussion about donors’ allocation to collection processes;  

   (3) study of product allocation among facilities, application of blood transshipment, and the 

use of blood substitute products;  

   (4) explore blood products production, as well as, production alternatives;  

   (5) consider different products simultaneously, and, additionally, focus on the influence of 

reducing the shelf-life;  

  (6) the achievement of optimal policies for blood products;  

  (7) add supply constraints in inventory policies;  

  (8) reflect indicators of donors required to meet the demand because it has a relevant role in 

blood bank management;  

  (9) add real inventory features at the same time (e.g., crossmatching rate, release period, 

mismatching);  

(10) designing and modeling the entire process flow.  

 To add a new taxonomy, purposing a categorization (e.g., decision‐making 

environments, presenting issues in BSC design), as well as, highlighting drawbacks, gaps, 

and potential directions (e.g., use of blockchain, big data analysis, machine learning 

algorithms). Also, these authors describe the need for useful practices to manage data, 

complex configurations in an uncertain environment, and efficient solution approaches to deal 

with complexity. Pirabán et al. (2019) mention the need for : 

     (1) forecasting environments based on estimation of demand and supply; 

     (2) study the donors and non‐donors with new algorithms;  

     (3) study comprehensively multiple echelons and respective interactions among them; 

     (4) study the uncertainty effect on SC;  

     (5) design collection policies to avoid inventory levels from surpassing the demand; 

     (6) add alternatives such as a delivery vehicle (e.g., drone) for urgent situations; 

     (7) explore testing and processing phases;  

     (8) study the allocation of staff and resources; and  
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     (9) use of efficient and effective solution methods. 

 

 Regarding the previously cited literature reviews, the topic of sustainability in BSC is 

not translated or addressed. Therefore, our research aims to develop a structure that 

addresses this problem. Matching resistance to these SCs is important to achieve 

optimal blood supply, but also occurs due to high cost, limited 

resources, geographic distribution, and blood loss. 

 

 

Paper No. : 100028 

 

Objective: To inspect the blood loss and supply it to other healthcare sectors. 

 

Technology Used : 

 Information Hiding technique  

 

Experimental Method : 

 Blood should be transported for testing after the collection phase. These 

vehicles are designed to transport fresh blood from a CS (fixed or mobile facility) to a BC 

facility and distribute the blood after testing at the BC facility to areas of demand at the end 

of each day. However, carbon emissions come from loading/unloading times. Blood is tested 

in a laboratory to determine the blood type of each product and to ensure that the blood is 

safe. Screening for different types of infections (eg, HBV, HCV, HIV) is performed to ensure 

that all blood donations are disease-free. 

  

Finding / Results : 

 Implications of this study: (1) The authors review BSC and address 

the problem of translating sustainability into BSC. Here, key planning issues explore in 

previous 

s work and categorized according to each sustainability dimension of the framework.  

(2) Identified planning decisions can now contribute to improving current or future BSCs 

at various levels of decision-making (strategic, tactical, or operational), depending on 

uncertainty.  
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(3) The developed outline adds insight when designing, and planning to 

optimize the sustainable contribution of the BSC. 

 

Limitations : 

1. Age of transfused blood 

2. Decrease mortality 

3. Staff treatment 

4. Decrease cost to supply the best service 

5. Decrease wastage 

 

Proposed Methodology: 

 Depending on the needs and directives required by the hospital, can be mechanically 

separated into appropriate blood components (WHO, 2021). In general, the 

processing step takes 1-2 days (Civelek et al., 2015; Duan and Liao, 2013; Ensafian and 

Yaghoubi, 2017; Katsaliaki et al., 2014). Blood components are stored 

in BC for inventory and/or blood is sent to the demand node after the processing 

stage. Extraction of blood components from WB increases the number 

of available blood products. However, excess blood products can increase storage, 

handling, and waste costs. 

  

 The Collected blood is stored for transfusions. As a result of the donation, blood 

products are distributed as stocks. The inventory phase ensures that the blood 

and related blood products needed to meet demand are available. Typically, the 

inventory phase takes place in the business center. The main functions of the BC are to 

process, store, distribute, and supply blood to the nodes that need it. The point of service 

evaluates the inventory and forwards the request to the customer service center at the end of 

the day (Osorio et al., 2017). As a result, the inventory management process is the 

most complex and studied BSC stage. Various models have been created 

to establish inventory levels to determine blood ordering strategies to 

achieve improvement between shortages and losses in BC and hospitals. 
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Architecture Diagram:  

 

 

Experiment : 

 The blood collection and transportation phases, consider temporary and fixed 

facilities. It was assumed as critical the epistemic uncertainty of the input data, e.g, the 

number of donations and demands. They involved the fleet size of mobile, the selection of 

transportation links/routing decisions, and the location decisions (of mobile/ temporary and 

fixed facilities), but also the distribution of donors to open facilities and the respective 

assignment to demand nodes. These authors formulated a single objective MILP model for 

blood collection systems over a multi‐period horizon, by applying robust possibilistic 

programming. Their aim concentrates on the economic sustainability pillar, by minimizing 

the total costs (e.g., opening costs of blood collection facilities, relocation costs) and the 

distance coverage ratios among facilities, capacity restrictions assuming several groups of 

donors in each region. 

 

Result and Discussion: 

 The model takes into account meetings with donors and collection 

methods. Other important environmental aspects (e.g. impacts related to blood loss) or 

social issues (e.g., unequal geographic access may affect donated amounts; how 

apheresis may reduce potential delays in patients in need of this blood) possible, etc.) are not 

taken into account. to different collection strategies). In summary, the authors developed a 

model and approach to creating columns for donation studies without distinction of blood 

products and without considering the important social and environmental aspects described 

above. 
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Conclusion : 

 Blood is perishable and the supply and demand for these products are highly 

uncertain. This is the main reason that complicates BSC modeling. Simulation is intended to 

improve the design and planning of BSC by supporting the implementation 

of coordination that can improve network performance. These adjustments 

can prevent shortages and save lives. Since 1960, the research community has been 

paying attention to the BSC. 

 

Future Work: 

 This section briefly presents some practical implications and explores possible future 

research directions based on the analysis. Implications of this study: 

(1) The authors review BSC and address the problem of translating sustainability into BSC. 

Here, key planning issues were explored in previous work and categorized according to 

each sustainability dimension of the framework. 

(2) Identified planning decisions can now contribute to improving current or future BSCs 

at various levels of decision-making (strategic, tactical, or operational), depending on 

uncertainty. 
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