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Abstract:
Pharmaceutical Sector use digital transformation by introducing the digital technologies, by this sector change the model of the production and supply change process of the organization use in the field. By new innovation technique implementation and development digitalization provides new opportunities, Digitalization also gather data for the medicine use and monitoring the safe and efficiency data for the research and development use. Digitalization technology help to collect and process the data from various sources such as manufacturing machine, test labs. It allows to exchange the data between all the stakeholders (Distributors, patients and health professionals) which allow them to take the proper decision relating to therapy and follow-up. Digital service in the pharma sector improves the accessibility of the patient’s health information time manner which help them to take proper care and improve quality of life. Some the digitalization technique like 3D barcode printing on the medicine, Drug reminder device, therapy management, prevention on counterfeit drug in the supply chain. In USA Introduction of the Verification Router Service solution prevent the entry of the counterfeit drug in the supply chain and stop consumption of the counterfeit drug which help patient to get proper medicine and improve life. Introduction of the electronic prescription and referrals help patients, Doctor, Hospitals to access the documents electronically and communicate effectively.
Digital transformation benefitted pharmaceuticals sector lots in every process of manufacturing and distribution, this article articulates the benefit of the digital transformation in the Pharma sector which led to patient life save, timely distribution and minimize the cost.
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Introduction:
In the Pharmaceutical sector innovation are taking place continuously to provide the effective drug supply, reduce side effects. Innovations are based on nanotechnology, innovative drug supply system, manufacturing automation and scaling of production facilities, digitalization, and artificial intelligence use in the analysis the data [1,2]. Improve drug development and patient care in the pharmaceuticals sector got lots of the technique through Digital Innovation and New Technologies [3]. Sharing real time data electronically regarding the patient health between the stakeholders helped to take the decision about the care process of the patent by the respective stakeholders, by this care provides with proper need and based on preference of the patients. Digitization provides the better information and involvement of the patient for their improvement in the health and life [4]. Through the digitalization lots of mobile app and sensors help the patient to monitor the impact of the medicine in daily life and keep reminding them to take proper care in term of consumption of the medicine or taking the therapy. These mobile apps and sensors also share the respective data with the care provide for the safety and the effectiveness of the medical product. This data helps the care provider to check the response of the treatment or its adverse impact in time manner to act sooner [5].
The main objective of the article is to articulate the benefits of the digitalization in the pharmaceuticals industry. Digitalization use to prevent to introduce in the drug supply chain and reduce the use of counterfeit drugs (6). Through the digitalization pharma industry can provide the time base and effective pharmaceutical and health care which will help the patient for the lifesaving treatment and reduce the medicine cost.

Traceability of the Drug Products:

In the pharmaceutical industry supply chain is an integral part of it and having maximum risk for consume the fake/ counterfeit drug as well. The Drug Supply Chain Security Act (DSCSA) has developed a step-by-step implementation plan to secure the supply chain of the drug over the years [7]. The development of an effective strategy for enterprise systems is dependent upon the development of acceptable functionality to meet key attributes of a drug traceability system [8]. As per law, it has been mandated that use of 2D matrix barcode for each individual medicine packet contain a unique product code and unique serial number being use to trace it [9]. The GS1 Data Matrix is a two-dimensional (2D) bar code that effectively allows the encoding and marking of more data in a smaller area and that offers error detection and correction capabilities to improve bar code readability despite irregular packaging or physical damage to a label [10, 11]. Through the law it ensures that all the hierarchy aggregated to the highest level should be shared to the wholesaler and other supply chain partner to ensure the authentication of the drug. Manufacturer, Wholesaler, Distributor, repackage, dispenser need to ensure that all the data of with the hierarchy level should be transfer to the supply chain partner through electronic form only [12].

Counterfeit and illegal drug circulation in the supply chain can be stopped by Implementing digital track and tracing system of pharmaceutical drugs. In the Track and Trace process 2D data matrix barcode should be labelled on every saleable unit which has information about the Product code, Expiry date, Batch number and unique serial number. Due to high volume and higher profits, Pharma sector is soft target for the illegal drug dealer [13]. These dealers used their illegal network to consume the fake or counterfeit drug. This is direct impact on the patient life and treat to patient.

Enterprise System for Combating Anti-Drug Counterfeit:

Enterprise system also using the anti-counterfeit technology with the high level of the safety, establish standards challenge in reapply and remove, automatic authentication real time authentication and application (14). In the pharmaceutical sector, currently wide range of technologies available which has it pros and cons, these technologies are very helpful to stop the counterfeiting of the drug. Packaging process in the pharma sector if the very critical process in which all the drug saving drug got packaged with correct information on the package. Use of the anti-temper device on the packages determine its integrity and provide us the information about the package open or temper during the supply chain, Use of the anti-temper device make sure supply chain partner is receiving the product in the same condition as it was packaged by the packager [15]. Currently the anti-tempering device giving real time notification or alert customer if there is any tempering has happened [16]. Authentication features can be embedded either on the dose or on packaging of the drugs [17].

Information Sharing:

In the Pharma sector, exchange the data of the manufacturing with the lots of the partners through the Information and communication technologies. Digital technology uses multiple process to store the data in the big data server and with help of systematic process it will exchange the data. Currently organization are using lots of way to exchange the data like EDI (Electronic data interchange), Data Analytics (Big Data Lake), Internet of Thing (IoT). Consumers getting accessibility to buy the critical medicine from genuine source, Healthcare industry getting benefitted by the evolution of the technology and increase globalization about that. [18] This information sharing with the multi partner make the business authentication and it reduce the error for the future process, Same time it will increase the transparency among all the partners in the distribution change of the drug [19]. Data collection with the integration and analyzation of the information help to supply chain team to take the decision for the distributing the drug to their partners. There accurate analysis of the data helps the organization to ensure low-cost distribution and keep its competitive advantage [20]. By Sharing lots of information such as orders, sales forecast, Inventory help organization for their production schedule and making drug as cost effective [21]. Benefit of the information sharing make sure building stable and reliable relationship with the Manufacturer, Distributor, Wholesaler, Retailer and Consumer. So, Supply chain members work effectively via information sharing to achieve the common goal to produce and distribute low-cost drug without compromise the quality of the drug [22, 23]. Pre-define procedure, simple instruction, and proper training on these processes. Currently healthcare industry shares the information through internet based for the precision medicine, Delivery of the healthcare information with telecare and mass customization of medicines required effective integration and information coordination [24]. Sharing the information through the digitalization make sure information deliver time base to make sure development of the drug or enterprise will not hinder due to waiting of the information from the partner [25]. Sharing the market demand, delivery cycle avoid the overstock, scrap drug due to expiration, re-packaging, it will help to lower supply cost and elevate the consumer satisfaction [26]. Lots of the studies showing information sharing critical role in the drug supply chain but same time in the health care industry due to its unique data secrecy and more privacy, this process had lots of validation and check. Due to privacy issue and potential risk of the sharing information with some other source, Drug Organization taking conservative approach and discussing for the advantage and disadvantage for the data sharing extents.
Digital Transformation:

Digital technologies transform the enterprise by integrating the process mapped and optimize the processes, Digital transform represent all the changes made by the digital technologies in a enterprise. Digital transform is key factor for the success of an enterprise. Digital transforms help the organization by aligning the better supply chain, Marketing strategies, analyse consumer behaviour [27, 28]. Currently pharma organization looking for digital transformation as a driving factor for the success for the business. Digital transforms provide the flexibilities to the organization to explore more and improve the product life cycle and keep working on the new ideas for the future innovation [29, 30]. Main success factor in the pharmaceutical industry with the Digital transform are Reduce Production cost by introduce robotics Artificial intelligence, big data analysis, Drug safety process by successful traceability of the product, reduce product cost [31]. Through the digital technologies we can integrate all the processes in the organization to improve operation performance, business process and sharing the data with the business partners [32]. Food and drug industry leveraging the anti-counterfeiting technologies like fluorescence artifacts, security threads, special printing [33]. Market for the online medicine with online consultation, Purchase, Payment and track the delivery of the medicine done by e-commerce with the use of the digital transform. By the e-commerce customer can get the medicine as their convenient, cost effective and efficiently [34, 35]. As pharmaceutical market is now more competitive, Digital transform giving the edge to the organization for their creating greater profit margins, deliver the drug at low cost, improve the supply chain. By the Digital transform, Pharma industry turn in the more competitive way and consumer is getting the product at low cost and better quality.
Conclusion
The study about the digital transformation in the pharma industry confirm that there is positive impact of the digital transform on the pharmaceutical manufacturing and supply chain. Lots of studies show that supply chain improves to much more extent by using the digital transformation. Through the finding it suggest that with use of Internet of thing (IoT), big data lake, blockchain and other technologies pharmaceuticals organization accelerate the business in the competitive market with low cost of supply chain and maintain the quality of the drug. Results also clearly demonstrate that use of the digital technologies with traceability of the drug help the consumer to get the genuine medicine and it significantly reduce the injection of the fake drug in the supply chain. It also shows the as health care sector is working on the direction of implement the regulation of the stringent drug safety which had direct impact on consumers life and health.
Reference

[1] Stefanova R, Dimova A. The Quality Management System as a Factor for the Competitiveness of the Bulgarian Pharmaceutical Manufacturers. Health Economics and Management. 2019;19. 
[2] Baines D, Nørgaard LS, Babar ZU, Rossing C. The Fourth Industrial Revolution: Will it change pharmacy practice? Res Social Adm Pharm. 2020;16(9):1279-81. 
[3] Sarkar, S. (2022). Digital Traceability of pharmaceutical drugs in supply chain. International Journal of Advance Research in Computer Science and Management Studies, 10 (2), 39–44.
[4] Gopal G, Suter-Crazzolara C, Toldo L, Eberhardt W. Digital transformation in healthcare – architectures of present and future information technologies. Clinical Chemistry and Laboratory Medicine (CCLM). 2019;57(3): 328-35.
[5] Sarkar, S. (2023). An Integrated On-demand Technology for Pharmaceutical Drug Traceability in the US. Advanced Concepts in Pharmaceutical Research, 1, 79-88.
[6] Kumar, G. (2023). Securing pharmaceutical supply chain using digital drug serialization. World Journal of Advanced Engineering Technology and Sciences, 10(01), 015–020.
[7] Hara, L., Guirguis, R., Hummel, K., & Villanueva, M. (2017). More than bar codes: integrating global standards-based bar code technology into national health information systems in Ethiopia and Pakistan to increase end-to-end supply chain visibility. Global Health: Science and Practice, 5(4), 678-685.
[8] Kumar, G. (2023). Critical Success Factors of Adopting an Enterprise System for Pharmaceutical Drug Traceability. Universal Journal of Pharmacy and Pharmacology, 3-10.
[9] Sarkar, S. (2023). Serialized Barcode Printing Solution for Drug Traceability: An Architectural Design and Approach. Journal of Applied Life Sciences International, 26(5), 58-65.
[10] Chambliss, W. G., Carroll, W. A., Kennedy, D., Levine, D., Moné, M. A., Ried, L. D., ... & Yelvigi, M. (2012). Role of the pharmacist in preventing distribution of counterfeit medications. Journal of the American Pharmacists Association, 52(2), 195-199.
[11] Alfaro, J. A., & Rábade, L. A. (2009). Traceability as a strategic tool to improve inventory management: A case study in the food industry. International Journal of Production Economics, 118(1), 104-110.
[12] Kumar, G. (2023). Optimizing pharmaceutical supply chain with digital technologies. International Journal of Science and Research Archive, 09 (02), 727–731.
[13] Klein, K.; Stolk, P. Challenges and Opportunities for the Traceability of (Biological) Medicinal Products. Drug Saf. 2018, 41, 911–918.
[14] Betcheva, L.; Erhun, F.; Jiang, H. OM Forum—Supply chain thinking in healthcare: Lessons and outlooks. Manuf. Serv. Oper. Manag. 2021, 23, 1333–1353 

[15] Sarkar, S. (2022). Pharmaceutical serialization: Impact on drug packaging. International Journal of Advance Research in Computer Science and Management Studies, 10(3), 21–26.
[16] Therapeutic Goods Administration. Guideline for the Tamper-Evident Packaging of Medicines, Complementary Healthcare Products and Medical Devices. http://www.tga.gov.au/pdf/archive/packaging-tamper-evident-guideline-001222.pdf
[17] Sarkar, S. (2023). Blockchain for Combating Pharmaceutical Drug Counterfeiting and Cold Chain Distribution. Asian Journal of Research in Computer Science, 16 (3), 156–166.
[18] Kumar, G. (2023). Blockchain in Enterprise Application for Pharmaceutical Drug Traceability. International Journal of Science and Research, 12(8), 130-134.
[19] Khan, A.A.; Abonyi, J. Information sharing in supply chains-Interoperability in an era of circular economy. Clean. Logist. Supply Chain 2022, 5, 100074 
[20] Saberi, S.; Kouhizadeh, M.; Sarkis, J.; Shen, L. Blockchain technology and its relationships to sustainable supply chain management. Int. J. Prod. Res. 2019, 57, 2117–2135.
[21] Rejeb, A.; Keogh, J.G.; Zailani, S.; Treiblmaier, H.; Rejeb, K. Blockchain technology in the food industry: A review of potentials, challenges and future research directions. Logistics 2020, 4, 27.
[22] Kumar, M. (2022). Blockchain Technology – A Algorithm for Drug Serialization. Universal Journal of Pharmacy and Pharmacology, 1(1), 61– 67

[23] Jäger-Roschko, M.; Petersen, M. Advancing the circular economy through information sharing: A systematic literature review. J. Clean. Prod. 2022, 369, 133210.
[24] Sarkar, S. (2023). Drug Counterfeiting: Key Factors Affecting Vulnerable People in the World. Journal of Advances in Medical and Pharmaceutical Sciences, 25(7), 27–34. 

[25] Xu, M.; Ma, S.; Wang, G. Differential game model of information sharing among supply chain finance based on blockchain technology. Sustainability 2022, 14, 7139.
[26] Hayrutdinov, S.; Saeed, M.S.; Rajapov, A. Coordination of supply chain under blockchain system-based product lifecycle information sharing effort. J. Adv. Transp. 2020, 2020, 1–10.
[27] Kraus, S.; Jones, P.; Kailer, N.; Weinmann, A.; Chaparro-Banegas, N.; Roig-Tierno, N. Digital transformation: An overview of the current state of the art of research. Sage Open 2021, 11, 21582440211047576. 
[28] Kraus, S.; Durst, S.; Ferreira, J.J.; Veiga, P.; Kailer, N.; Weinmann, A. Digital transformation in business and management research: An overview of the current status quo. Int. J. Inf. Manag. 2022, 63, 102466.
[29] Kim, Y.; Atukeren, E.; Lee, Y. A new digital value chain model with PLC in biopharmaceutical industry: The implication for open innovation. J. Open Innov. Technol. Mark. Complex. 2022, 8, 63.
[30] Hartley, J.L.; Sawaya, W.J. Tortoise, Not the hare: Digital transformation of supply chain business processes. Bus. Horiz. 2019, 62, 707–715.
[31] Kumar, M. (2023). Emerging Digital Technologies for Pharmaceutical Drug Traceability. Universal Journal of Pharmacy and Pharmacology, 2(1), 34– 40.

[32] Stroumpoulis, A.; Kopanaki, E. Theoretical perspectives on sustainable supply chain management and digital transformation: A literature review and a conceptual framework. Sustainability 2022, 14, 4862.
[33] Kumar, G. (2023). Pharmaceutical Drug Packaging and Traceability: A Comprehensive Review. Universal Journal of Pharmacy and Pharmacology, 2(1), 19-25.
[34] Ma, J.Y.; Song, P.T.; Kang, T.W. A study on the influence of telemedicine service characteristics on intention to use in China-The moderating effect of on-line word-of-mouth. China Area Stud. Assoc. Korea 2022, 9, 173–197.
[35] Ma, J.Y.; Kang, T.W. A study on the effects of service quality of pharmaceutical e-commerce on customer satisfaction -Mediating effect of perceived value. Korean-Chin. Assoc. Soc. Sci. Stud. 2021, 19, 185–205.
[image: image1.emf]