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Abstract: 

Managing traditional pharmaceutical products is often a manual and error-prone process; This leads to 

inefficiencies, out-of-stock and expired medications, impacting costs and patient safety. This work addresses 

this gap through cost-effective real-time inventory tracking (RTITS) using radio frequency identification 

(RFID) technology. By analyzing research data on RFID-based RTITS in the pharmaceutical setting, as well 

as reviewing the literature on existing research on RTITS, competition between pharmaceutical products, and 

cost analysis results, we will evaluate the trade-off of positive results (e.g., actual results). Ingest inventory in 

real-time, reduce waste and increase cost efficiency. Finally, this study aims to provide insight to 

pharmaceutical companies considering RTITS. The aim is to contribute to the development of reasonable 

costs and the correct management of products that are beneficial to patient safety, the pharmaceutical 

industry as well as the economy. 
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I. Introduction 

Inventory management is the core of the pharmaceutical supply chain system and involves ordering, 

receiving, storing, issuing and reordering products. It aims to make inventory decisions that minimize total 

inventory cost and optimize quality by using scarce resources to effectively meet actual consumer needs. (1) 

The healthcare industry must successfully manage supply to reduce costs and operate efficiently. In addition, 

inefficient inventory management, such as poor forecasting, can lead to excessive waste and product 

spoilage. (2)  It has become imperative for pharmaceutical companies to use effective inventory management 

techniques to control product flow and maintain optimal inventory levels to serve their customers. (3) The 

eight central roles of the pharmacist described by the World Health Organization and the International 

Pharmaceutical Federation include that the management of the aforementioned resources (money, material, 

manpower, time and knowledge) is a key factor in the professional success of the individual, because just as 

at the organizational level. Effective inventory management plays an important role in pharmacy operations, 

both from a financial and operational perspective. From a financial perspective, effective inventory 
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management improves gross and net income by reducing the cost of purchased drugs and related operating 

costs.(4)  

Many researchers study pharmaceutical supply and inventory management in both hospitals and the 

pharmaceutical industry using traditional and commonly used inventory management methods such as ABC 

analysis, VEN analysis FSN analysis and/or matrix analysis.(5) 

However, there are limitations of the traditional pharmaceutical inventory management systems 

II. LIMITATIONS OF THE TRADITIONAL PHARMACEUTICAL INVENTORY 

MANAGEMENT SYSTEMS: 

 Less efficient method, because it only focuses on the amount of the stock rather than the cost 

 High likelihood of staff oversight and overlooking low stock 

 Doesn’t reflect the actual amount of inventory. It measures inventory at a single point in time 

 Physical inventory is required to generate accurate financial statements  

 Cost and personnel time intensive 

 Requires much record keeping by including all the purchases and sales in the computerized system 

 Fluctuations in supply and demand need to be considered in updating the system on a regular basis 

 Requires moderate staff training in efficient computerized system application  

 Different software and hardware vendors have different systems and associated maintenance policies. (4) 

To overcome these obstacles there is a new system calledReal-time inventory tracking systems (RTITS). 

An automated system that uses artificial intelligence technology to manage inventory can be one solution for 

inefficient storage. AI-powered inventory management solutions can help SMEs (small and medium-sized 

enterprises) adjust their inventory levels, save money on inventory costs and simplify supply chains. These 

systems use advanced algorithms and machine learning to track sales and demand in real-time and adjust 

inventory levels accordingly. (6) 

Our goal in this paper is to explicitly model how different sources of error can lead to inventory depletion 

and thus inventory variances. We then show how inventory management policies can be designed for 

unobserved inventory variances in real-time using only statistical estimates of error sources, such as their 

distributions. The model can then be used to assess the value of visibility into inventory variances, as well as 

the value of eliminating or reducing some of the causes of inventory variances. This model can therefore be a 

step towards the tangible value that technologies such as RFID bring.(7) 
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III. Literature review: 

Overview of Pharmaceutical Industry: Pharmaceutical supply management is one of the key issues in the 

healthcare industry. The pharmaceutical industry engages in innovative research and technological 

development to meet complex medical needs, thereby preventing and reducing morbidity, treating disease 

and improving quality of life. It plays an important role in the development of vaccines and medicines for the 

general population. The main goal of the industry is to provide medicines to maintain health, prevent 

infections and treat diseases in the world's population. The pharmaceutical industry is responsible for 

research and development in the production and distribution of medicines. The pharmaceutical market has 

grown significantly over the past two decades, and global pharmaceutical revenues are expected to reach 

US$1.42 trillion in 2021.(8) 

IV. Methods of Inventory Management: 

Inventory management is defined as the continuous process of "planning, organizing and controlling 

inventory" to "minimize inventory investment while balancing supply and demand." The goal of the process 

is primarily to reduce procurement and transportation costs and to maintain an efficient product inventory 

that meets customer needs and recipes. The management of materials (pharmaceutical products) in this 

process is an integral part of the business model of all pharmacies, especially in community and hospital 

practices. On the other hand, poor inventory management causes unnecessary increases in procurement and 

carrying costs and imbalances in the supply and demand equation. Proper management skills training for 

pharmacy students and pharmacists is an absolute activity. The pharmacy uses the following methods of 

inventory management: 

 Visual Method 

 Simplest method 

 Periodic Method 

 Perpetual Method 

 Hybrid Approach 

The visual method requires the pharmacist (or other designated personnel) to visually compare the inventory 

on hand with the number of products being transported. The pharmacy sends a purchase order if the stock 

falls below the desired amount. The periodic method requires the pharmacy to count inventory and compare 

it to a list of minimum inventory levels at regular, predetermined intervals. If the quantities fall below the 

minimum quantity, the products will be ordered. The continuous inventory management method is the most 

common method in industrialized countries and is the most efficient way to manage pharmacy inventory. It 

includes a computer system that continuously and systematically monitors inventory. In this system, the 

inventory in the warehouse is entered into the computer software, and when a prescription or medication 

order is filled, the corresponding number of products is automatically subtracted from the inventory. 

Pharmacists can use different methods, such as taking annual physical counts (visual and periodic methods) 

while maintaining a computerized system (perpetual method).With this strategy, the pharmacist can compare 

the quantities of products on the computer with the products on the shelves. This approach identifies and 

corrects possible variations due to fluctuations in supply and demand, and evaluates and verifies the accuracy 

of the pharmacy's financial accounting. In addition, pharmacists must comply with the regulations of their 

pharmacy councils/associations regarding the inventory of certain items such as controlled substances, 

vaccines and biological substances. The table below lists the advantages and disadvantages of the three 

methods.(4)  
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Table 1. Comparison of the Inventory Management Methods Commonly Used in Pharmacy. (4) 

These are the strengths and limitations of the traditional methods. To counter this, the Real-Time Inventory 

Tracking Systems (RTITS) will show us the new method. 

 

V. Results of Poor Inventory Management:  

The main causes of medical waste in Ethiopia are poor management, poor documentation, lack of audit 

procedures, transparency and accountability in the medical system, which increases health costs and 

consumes considerable resources of the country's health system. In addition, there are insufficient regulations 

requiring medical facilities to track and report drug waste across the country, no tools or software to 

automatically collect data, and no system requiring healthcare facilities to record and report drug waste. the 

supply chain is directly affected by it. Due to all these factors, Ethiopia is wasting a significant amount of 

medicine, which requires immediate attention and action. 

According to a study conducted in the Awi zone, it showed that the Ethiopian Medicines Supply Agency 

(PFSA) rejected expired products, quantification problems caused by poor data quality, poorly functioning 

Drug and Treatment Committee (DTC), and lack of data during service expansion, problems with the 

consumption data reporting department, the shopkeeper's lack of stock management skills, drug 

ineffectiveness, changing the way of administration, leaving the drug at home when the patient is discharged, 

and referral to a higher level were the main reasons why the drug is not used department. Major contributing 
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factors were near-expired drugs supplied to health facilities, lack of involvement of doctors in drug selection 

and quantification, emergency treatment leading to drug wastage, excessive theft of drugs due to 

misdiagnosis and lack of inventory reporting. wasted medicine. Similar findings were reported in Uganda, 

Tanzania and Ethiopia: short shelf life, incorrect forecasting of demand leading to overstocks, poor storage 

practices, poor inventory management, drug discontinuation/switching, and lack of accountability for 

inventory and drug waste. the most important factors in the waste of large quantities of medicines. This may 

be mainly due to poor communication between the stakeholders of drug managers and the lack of 

involvement of doctors in drug selection and quantification. 

Lack of accountability for drug storage and drug wastage in health facilities was also one of the major causes 

of drug wastage mentioned by key informants. Inefficient monitoring and accounting mechanisms, 

corruption and poor accounting are various factors that lead to waste of limited resources through theft, 

bribery and fraud. A study conducted in Ethiopia concluded that inadequate documentation of waste and theft 

and lack of accountability of health institutions for proper documentation and reporting of drug waste are 

likely major reasons for most pharmaceutical management problems. led to various senseless practices and 

waste. (9) 

VI. Real Time Inventory Tracking System: 

Tracking can be described as awareness of what one wants to know; advanced tracking is done to make 

measurements over time that indicate movement toward or away from a target. A monitoring activity can be 

interpreted as an activity that controls or guides all the activities performed by someone. Inspection can be 

done directly by checking incoming goods, outgoing goods etc. At the same time, indirect monitoring takes 

place by examining written reports, observing oral reports or interviewing one of several people involved in 

the activity. The advantage of a business tracking system, especially an inventory tracking system, is the 

knowledge of inventory availability and the ability to quickly generate inventory reports so they can make 

quick decisions. The inventory tracking system could be maximized if the company supports the provision of 

technology and the provision of information in real-time. Logistics service providers can improve their 

operations by adopting logistics service innovations that can be implemented through technology, know-how 

and relational networks. Radiofrequency identification (RFID) is one of the logistics technologies that has an 

important application in logistics operations and supply chain management. The inventory tracking 

information system can replace the existing manual system with a computer one so that the processing of 

tracking information is more efficient and directly controllable, and the information received is better and 

more accurate. (10) 

VII. RFID in warehouses:  

RFID technology is very useful in warehouses. This is because it has the ability to reduce human errors and 

track various activities in warehouse operations, contributing to the supply management toolbox. The 

technology also facilitates the organization of warehouses, which revolutionizes the administrative 

monitoring of the previous paper-and-pencil system. When the shipment arrives, the boxes or trays are fitted 

with an RFID tag or chip. An RFID tag or chip contains internally stored information, which is primarily 

internal storage information collected as boxes move through various processes in the warehouse. Data can 

also be edited during the process when transferred to a central database for further management analysis. 

Most importantly, RFID has revolutionized the previous barcode system in inventory management. Barcodes 

require scanning. This means manual labour is required to read each box. Unlike barcodes, which scan 

information from one product to another, RFID can scan goods hidden behind other products. RFID is 

preferred by warehouse companies due to the accuracy of its data transmission and thus the elimination of 

human errors. The use of RFID in the warehouse promotes immediate because the management software is 
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updated in real-time. It helps to track when the product arrives and leaves the warehouse. Inventory tracking 

is important because it promotes efficiency and effective communication between different departments. For 

example, products equipped with RFID tags can be connected directly to the warehouse at departure and 

arrival, which facilitates the selection and packing process. Technology is useful in inventory management 

because it reduces costs and increases speed by increasing accuracy. Ultimately, this improves the quality of 

customer service. However, to get the most out of the RFID system, the warehouse must identify its most 

important pressure points and then choose the most appropriate options to eliminate them. (11) 

VIII. How does RFID work? 

The rapid development of science is one of the most important reasons for promoting the development of 

intelligent logistics. Among them, the invention of RFID technology greatly improved the efficiency of 

logistics and made a huge impact on this epidemic. First, RFID technology is a wireless communication 

technology that can identify certain objects and read and write related information through radio signals. It 

does not require human intervention in the detection process and can recognize multiple tags at the same 

time, which greatly increases efficiency and reduces potential errors in human eye detection. RFID 

technology has been widely used in smart logistics.(12) 

 

Figure 1: How does RFID asset tracking work? (12) 

The RFID system consists of 3 main components as follows: 

1. RFID Tags: The RFID tags are attached to the inventory items. They contain information about the 

item, such as the item ID, quantity, and location.(RFID tags) 

2. NodeMCU: The NodeMCU is an IoT device that is used to read the RFID tags and to send the data to 

the cloud server.(RFID reader) 

3. Blynk IoT Platform: The Blynk IoT platform is a cloud-based platform that is used to store the 

inventory data and to provide a user interface for accessing the data.(Computer Database) 

The system works as follows: 

a. The RFID reader reads the RFID tags attached to the inventory items. 

b. The NodeMCU sends the data read by the RFID reader to the Blynk IoT platform. 
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c. The Blynk IoT platform stores the data and provides a user interface for accessing the data. (14) 

RFID stands for radio frequency identification and data acquisition. It recognizes objects by itself using 

radio waves. Collect information about them. Involves a person manually entering information into a 

computer system. Keeping a large inventory is essential for efficient and trouble-free production, and 

stocks must be kept at ideal levels. The use of RFID technology can be useful in the inventory 

management process of pharmaceutical units. RFID tags can store a significant amount of information 

about quarantined products, such as product name, manufacturer, supplier, lot, production date, 

expiration date, etc. To avoid accidentally using the wrong material class, the raw material status label 

can also show the material (authorized, rejected or under testing). Inventory information contained in 

RFID tags can be used to determine inventory levels, including multiple inventory levels such as 

minimum inventory, security level, reorder level, or threat level. Therefore, RFID tags can be a practical 

and efficient replacement for traditional and complex inventory methods. Other advantages of RFID 

technology over barcodes are also being explored in pharmaceutical inventory management. Unlike 

barcode technology, it enables accurate real-time visibility, which in turn enables multiple process 

improvements. The practice in the field of controlling clothes in health institutions is thoroughly 

discussed. Analytical analysis was used to determine when RFID systems outperform barcode systems in 

reducing the required margin of safety. A numerical study on the benefits of RFID is presented, which 

completely ignores the shrinkage problem and differs by focusing more on shrinkage due to content 

ageing. In radiology practice, empirical research and analytical comparison of routine and continuous 

review principles are combined to identify operational issues that can be addressed with RFID 

technology. Since a large amount of information can be stored and read quickly on an RFID tag, several 

pharmaceutical processes have used this technology. Applications may include supply chain 

management, telemedicine, access control, inventory management, and anti-counterfeit products. Despite 

the fact that actual inventory is different from inventory, which is a threat to both inventory accounting 

and good inventory management, inventory tracking is often considered correct. The three main causes of 

physical inventory are shrinkage, misplacement and transaction errors. The most popular way to maintain 

inventory accuracy is through regular inventory checks. The pharmaceutical industry presented its 

inventory management procedures and launched an Arena simulation program that determines industrial 

processes and production times and the use of radio frequency identification technology (RFID) in 

inventory management.(18) 

 

Figure 2: The communication between Tag and Reader. (19) 
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IX. Model and simulation: 

In the pharmaceutical industry, this technique allows you to see what works with the simulation method, 

because management often uses modelling and simulation tools to study or analyse the operational behaviour 

of a system or process. Models are useful and powerful tools for analysing and designing systems, and 

models can show how an operation works and prompt the user to think about how to improve or improve it. 

A model is a logical description of how a system works or how components interact with each other. 

Modelling the system facilitates analysis. Simulation is a technique used to imitate functions or processes in 

a system using computer equipment. Simulation is based on certain assumptions for the scientific study of a 

system, and simulation imitates the behaviour of real systems or certain realities. Simulation is intended for 

training, studying system behaviour, entertainment or games. (10) 

X. Methods and Conceptual Model: 

For example, in hospitals, we can use the RFID and Real-time inventory management system as shown in the 

figure below.  

 

Figure 3: Custom smart consignment Inventory Management (SCIM) Platform for Hospitals 

The figure above shows the working and conceptual model of how this technology works with perks: - 

1. Automatic replenishment order 

2. Automatic Invoices 

3. Expire Date Management 

The gives the following Benefits: 

 Improved customer satisfaction 

 More efficient operations 

 Increased sales and revenue (13) 
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XI. Case Study of Froedtert Hospital Implements UHF RFID 

The following is the case study of Terso Solutions and TrackCore, Inc.’s implemented UHF RFID enclosures 

and inventory management software at Froedtert Hospital. Froedtert's inventory visibility was limited, 

resulting in lost products and time. The combined solution created a fully automated inventory management 

system that was fully integrated with Epic. Learn more about how this proven solution helped Froedtert 

transform the way it manages its inventory, giving hospital staff peace of mind and time back to work. (15) 

The challenge at Froedtert Hospital found that their current manual tracking process was unsustainable and 

research led them to use an automated inventory management system to improve their processes. To that end, 

Froedtert Hospital adopted TrackCore Operating Room, tissue and implant tracking software from 

TrackCore Inc., and in 2015 installed RAIN RFID-enabled enclosures from Terso Solutions. The 

implementation of this technology perfectly automated the tracking process at Froedtert Hospital, removing 

the burden of record-keeping from nurses and other hospital staff. 

Froedtert Hospital has a total of nine (9) cold storage RAIN RFID-compatible refrigerators in surgical cores, 

including four ultra-low temperature (ULT) freezers (-86 to -50 °C), two compact freezers (-25 ... - 15 °C) 

and three refrigerators (2-8 °C). With this newly implemented workflow, a nurse can access a locked RFID 

enclosure with a personal ID, grab the necessary RFID-tagged items, close the door, and return to the 

operating room. All products are tagged with RFID tags before storage. RFID boxes automatically track who 

took the item, the time it was taken out, and the temperature of the product when it was taken out of the 

warehouse. This transaction data is sent directly to TrackCore's back-office software, which automatically 

follows the chain of custody and verifies the integrity of the product. Froedtert Hospital is no longer 

dependent on manual processes and data entry with the new automated system. The hospital can now track 

goods quickly and accurately. Goods stored in the hospital can be quickly identified and the staff who last 

handled them can be easily identified. Inventory is recorded using TrackCore operating room software, 

making tracking and reconciliation easy and efficient. Prior to the implementation of the TrackCore 

operating room with RFID technology, Froedtert Hospital had three full-time employees who tracked and 

tracked biological and other valuable inventory. in the operating room. The simplified process now requires 

only one employee. An automated system allows staff to spend more time on the tasks they want to do – such 

as further evaluating drugs and medical products, which can help improve disease management and improve 

patient safety and outcomes. (16) 

XII. Benefits of the Real Time Inventory Tracking System (RTITS) using RFID  

The real power of RFID technology in retail comes from combining the tags stored on an RFID tag with 

other interesting product-related information from database fields. Just a few examples of retail 

applicationbenefits include: 

 Date of manufacture 

 Time spent in transit 

 Location of the distribution centre holding the item 

 Name of the last person to handle the item 

 Amount for which the item was sold 

 Payment method used in buying the item 
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 Expiration date 

 Last date of service 

 Warranty period 

Although most of these fields are stored in a computer system separate from the tag, some RFID tag 

technologies allow additional information to be written to the tag itself and erased.(17)  

For Retailers: 

 Improved Inventory Management:RFID provides real-time inventory data, helping to prevent 

stockouts, locate misplaced items, and optimize pricing strategies. 

 Reduced Labour Costs:Automating tasks like stock checks in receiving, stocking, checkout, and 

inventory counting frees up staff for other tasks. 

 Enhanced Loss Prevention:RFID can detect unauthorized removal of items, deterring theft and 

improving inventory accuracy. 

Integrated Marketing Opportunities: 

 Personalized Customer Experiences:RFID data can be used for targeted promotions and 

recommendations, increasing sales. 

For Consumers: 

 Lower Prices:More efficient supply chains with RFID can lead to lower product costs for consumers. 

 Improved Product Quality and Safety:RFID can track product freshness and identify counterfeit 

drugs, ensuring consumers get genuine and safe products. 

 Faster Recalls:RFID simplifies product recalls, removing potentially harmful items from the market 

quicker. 

Overall, RFID technology offers significant advantages for both retailers and consumers, improving 

efficiency, security, and the overall shopping experience.(19) 

 

XIII. Benefits of RFID over Bar Codes: 

A significant difference between labels and barcodes is the ability of the label to both transmit and store new 

information, meaning that updates can be written to the label/product as it moves through the distribution 

process (Freidman, 2003). These features of RFID systems appear to add value to a number of retail 

operations, which are discussed below. A feature of RFID that barcodes do not provide is the ability to link 

the product's receipt date to the RFID date. sale By implementing RFID readers at reception desks and stores, 

retailers can learn when certain products arrived in the store and when they were sold (Rutner, Waller, & 

Mentzer, 2004). In the case of perishable products, such as food, it allows to reduce losses due to spoilage. 
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By placing RFID scanners in the store, merchants can better understand which products are sold in which 

location. For example, batteries are located in three locations in a store, but barcodes do not allow us to know 

which store location had the most sales. (17) 

 

Table 2: Comparison between RFID and Barcode (19) 

Radiologyused barcode technology to track contrast vial inventory. Most of the process was managed by a 

technician who checkedphysician records, scanned vial barcodes before administration, manually counted 

vials in stock, and ordered weekly. These manual processes caused major operational problems 

(1) study mismatch (i.e., doing work on the wrong patient), 

(2) adverse effects (e.g., incorrect dosing), 

(3) inventory and billing problems, and  

(4) shrinkage (e.g., out-of-date content, a previously opened vial is not used). 

Unlike barcodes, RFID provides accurate real-time visibility of the inventory status at the individual product 

level, since each product has a unique identifier and thus a corresponding unique inventory. When inventory 

data is imprecise and lacks real-time visibility (i.e. not barcode technology), organizations must use manual 

counting and regular inventory checks to match actual inventory with manual inventory. Conversely, if 

inventory tracking is accurate and timely, managers can implement automatic counting and continuous 

inventory. In addition, the possibility of individual identification of each product ensures that all changes in 

product status are automatically recorded in the inventory system (e.g. immediate expiration of a partially 

used medicine bottle).The warehouse manager can therefore also use RFIDautomatic counting, practical 

improvement (for review regular to continuous) and benefits of contraction monitoring. However, the real 

practices ofRFID implementation in the health sector show thatmost value is only automatic calculation and 

thus misses the opportunity for greater savings. Our paper shows how cost savings due to policy upgrading 

and shrink tracking are more important than automatic calculation alone by comparing two scenarios: 

inventory management let’s say it (1) uses old operating strategies and settles for only reducing inventory 

Sr. 

No 

Name of 

Technology 

Data Readability Implementation Cost Safety 

1 

RFID Large 

amount 

Many can be read at once, 

they can be read at long 

distances, even if they are 

dirty and made by various 

materials. 

More complicated Higher 

per tag 

Difficult to access 

data, almost 

impossible to copy 

and change 

2 

Barcode Small 

amount 

One read at a time, they 

must be visible, clean and 

undamaged. 

Easy Very 

cheap 

Very easy to read and 

possible to copy or 

change 
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costs, or (2) also benefits by converting the inventory management system from regular review (PR) 

technology to continuous review (CR) and reduces shrinkage by monitoring obsolescence. Option (1) costs 

less than the current use policy, while option (2) uses business process reengineering (BPR) to take full 

advantage of RFID. (20) 

XIV. Cost Benefit Analysis of Implementation of RFID Tech for Real-Time Inventory 

Tracking System 

Let's say a retail store uses part-time workers to stock shelves. For example, fixed costs were found to be 

$312,000 per year and variable costs were $0.75 per fill.Fixed costs can be estimated using regression costsof 

the number of shelves filled. However, this regression is only possible if relevant historical data is available. 

Another way to estimate fixed and variable costs is toestimate the total cost at the expected maximum 

number of additions per year and the total cost at the minimum.The two estimates can be adjusted to obtain a 

directfixed value. and variable costs. Variable costs are usuallypart-time employee salaries,depending on 

workload and consumable costs.A company may find that the fixed cost of RFID implementation is$750,000 

(per year) and the variable costs are low. costs $0.10per fill. 

Fixed costs include computer hardware, RFID-related equipment, RFID days, wages of full-time workers 

and wages of (less)part-time workers. The load estimation formulas in Part VI can help estimate the cost of 

computer hardware. Variable costs are again the costs of consumables. The use of RFID tags can reduce 

shoplifting, which would otherwise go unnoticed. The use of RFID is expected to reduce shoplifting losses 

by $3,650 per year ($10/day). Another significant savings from the use of RFID is the savings at checkout 

terminals, where the checkout process is faster. As a result, the store needs fewer cash registers and fewer 

cash registers. Let the estimated savings in POS be $24,000 per year. The cost accounting department can 

estimate the total cost to carry inventory and order books\return quite accurately. Annual carrying costs 

include the cost of shelf space, which would be quite high. This includes rental, operations and maintenance 

costs in the area where the shelves are stored. Assume that the total innovation cost (TIC) is $980,000 per 

year. We can check the cost analysis in the following manner. 

F = Fixed cost, FRFID = Fixed Cost of RFID, BSL= Benefits due to reduction in shoplifting, BPOS= Reduction 

in the cost of checkout due to RFID, TIS= Total inventory cost. 

FRFID < F + BSL + BPOS + TIC * √1 − 𝑣RFID/𝑣 

The calculation from the above example is as follows, 

$750,000 < $312,000 + $3650 + $24,000 + $980,000 x √1 − 0.10 ∕ 0.75 

it is limited to verifying that $750,000 is smaller than (<) $961,805. Since the inequality is true, we claim that 

the RIFD Implementation is useful. In addition, savings are expected. 

$961,805 - $750,000 = $211,805 this is the amount saved yearly. 

The previous example illustrates the advantages of RFID applications. The exact cost and cost of 

implementing RFID varies by implementation. However, the main focus of this article is on analyticalmodels 

that managers can use to determine if RFIDimplementation is beneficial to their organization. For Detailed 

information about all of the implementation costing and upfront cost examples follow the reference. 

http://www.ijrti.org/
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The example in this section illustrates the use of patterns and is not intended as an argument for or against 

RFID applications. (21, 22, 23)    

XV. Results: 

Our investigation yielded compelling evidence regarding the limitations of traditional inventory management 

practices within the pharmaceutical industry. The analysis revealed a clear correlation between these methods 

and inefficiencies, including stockouts, expired medications, and discrepancies in inventory data. 

The research explored Real-time Inventory Tracking Systems (RTITS) with Radio Frequency Identification 

(RFID) technology as a potential solution. Examining existing research alongside a case study 

implementation of RFID in a hospital setting, the results substantiate the significant advantages of this 

approach. The key findings demonstrate that RTITS with RFID offers real-time data on inventory levels, 

location, and expiration dates. This translates to a measurable improvement in accuracy, streamlined 

processes for stock replenishment, and a reduction in expired medications and overall waste. The only 

notable concern identified surrounds the upfront costs associated with implementing RTITS with RFID 

technology. However, as this research demonstrates, the long-term benefits hold immense promise, 

potentially outweighing the initial investment. 

XVI. Conclusion: 

In conclusion, this research has exposed the vulnerabilities of traditional inventory management in the 

pharmaceutical industry, highlighting its contribution to stockouts, expired medications, and operational 

inefficiencies. To address these shortcomings, this paper proposes the implementation of Real-time Inventory 

Tracking Systems (RTITS) utilizing Radio Frequency Identification (RFID) technology. By analysing 

existing research alongside a practical case study, this work demonstrates the significant advantages of 

RTITS with RFID, including real-time data access on stock levels, location, and expiration dates. This 

translates to improved accuracy in inventory management, streamlined processes for stock replenishment, 

and minimized waste. While an initial investment is required, the long-term benefits hold immense promise. 

The adoption of RTITS with RFID has the potential to revolutionize pharmaceutical inventory management, 

leading to cost savings, improved efficiency throughout the supply chain, and ultimately, a more patient-

cantered healthcare system by ensuring the timely availability of essential medications. 
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