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ABSTRACT: Technology transfer has huge challenges for the pharma industry to make technology transfer secure and
transparent throughout drug production and development. Technology transfer is a critical process during drug
development wherein manufacturers and research institutions share confidential information, knowledge, and
processes. This conventional method of technology transfer generally compromises security and transparency, therefore
resulting in inefficiency and trust loss [1]. This work proposes a Block chain-Cloud based framework to facilitate the
efficiency, security, and transparency of technology transfer activities within the pharmaceutical sector. The fusion of
blockchain's distributed ledger with cloud computing's scalable infrastructure creates a robust mechanism to combat
data tampering, unauthorized access, and information asymmetry [2]. The proposed framework provides the
architecture, key components, and system workflow, along with its benefits and future scope. This study also defines a
case-based methodology to demonstrate the relevance of the framework in real-world scenarios and highlight its
potential to revolutionize technology transfer in the pharmaceutical industry [8].

KEYWORDS: Blockchain Technology, Cloud Computing, Technology Transfer, Pharmaceutical Industry, Data
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L. INTRODUCTION

Technology transfer in the pharmaceutical industry involves the sharing of proprietary information, data, and processes
among manufacturers, research institutions, and regulatory bodies. This is a highly critical process for drug
development but is normally plagued by inefficiency, lack of transparency, and data security breaches. Lack of secure
systems to transfer sensitive data leads to data manipulation, unauthorized access, and loss of trust [1]. Blockchain and
cloud computing technologies offer possible solutions to break these constraints. This paper introduces a new
Blockchain-Cloud integrated framework to automate technology transfer processes while ensuring data security,
transparency, and efficiency.

Pharma Cloud Blockchain

Pharma initiates the transfer.

Request data transfer.

Verifying data integrity.

Data is verified.

Send verified data.
s

Data received securely.

Confirm transfer completion.
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—

Pharma Cloud Blockchain
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II. LITERATURE REVIEW

Existing Technology Transfer Procedures

Technology transfer in the pharmaceutical industry is traditionally done through paper-based documentation and central
systems. Paper-based systems have risks of data loss, tampering, and misuse. New innovation has introduced digital
documentation systems; however, these systems are centralized and hence susceptible to security attacks [2].

Challenges in Technology Transfer

The main issues in technology transfer are data tampering, unauthorized access, non-traceability, sluggish approval
process, and document inefficiency. These issues not only lead to a delay in the manufacturing of the drug but also
increase the operation cost [3]. The absence of a secure and transparent system causes the stakeholders and the
regulatory authority to suffer from the problem of trust [4].

Blockchain and Cloud Computing in Pharma Industry

Blockchain technology offers a decentralized ledger system to ensure data integrity by recording each transaction in an
unchangeable manner [1]. Smart contracts also make contracts automatic, which ensures compliance without the
intervention of man [5]. Cloud computing, on the other hand, offers scalable infrastructure for safe storage and backup
of data that is in line with blockchain's immutability [6]. The integration of both technologies offers a good solution for
technology transfer in the pharmaceutical industry.

Integration of Blockchain and Cloud Computing

The integration of blockchain and cloud computing offers an end-to-end solution with a balance of security and
scalability. Blockchain offers data immutability, whereas cloud computing provides remote access, data backup, and
data storage. This integration allows stakeholders to exchange data securely in real time without breaching data
integrity [7].

Case-Based Methodologies in Technology Transfer

Several case-based methodologies have been described to facilitate technology transfer in pharmaceutical firms. Case-
based systems include the usage of historical facts and experience in solving new problems, providing a systematic
procedure in handling processes. Blockchain-cloud structures expand this approach by confirming historical data and
safe mutual interaction between multiple stakeholders [8].

Proposed Framework
The proposed architecture integrates blockchain and cloud computing to create a secure, open, and effective technology
transfer system. The architecture consists of three layers:

Data Collection Layer
This layer collects data from research facilities and production sites. Before storing data in the cloud, it is encrypted to
ensure privacy [7].

Blockchain Layer
The blockchain layer guarantees data integrity by using cryptographic hashing algorithms. Smart contracts enable
automated authorization of data access and transactions that eliminate the use of intermediaries [1].

Cloud Layer

The cloud layer provides secure storage with access control functions. It has the provision of data backup, recovery,
and scalability and allows stakeholders to view validated data in real-time [6].

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 11936




© 2025 IJMRSET | Volume 8, Issue 8, August 2025| DOI:10.15680/IJMRSET.2025.080801 6

INUNEHP LY EPARE | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

."?‘IN.‘“ '5"'\-‘1:‘,”,‘ - | - - - - -
SARSIYN International Journal of Multidisciplinary Research in
Flehis .
SERSNAST S 2
£y H . . . )
S Science, Engineering and Technology (IJMRSET)
IIMHSET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)
III. FLOWCHART OF PROCESS
Blockchain in Pharma
Pharma Tech Innovations Report.
.
integration?
Can ‘your current systems
adapt to blockchain-based
frameworks?
Case Study

One drug company sought to transfer the formulation details of a new COVID-19 vaccine to a contract manufacturer.
The traditional method employed paper-based documentation and multiple layers of verification, which took over six
weeks. The reason for the delay was primarily because of data mismatches and the need for manual verification.

With the Blockchain-Cloud integrated framework, the company streamlined the technology transfer process. The
approach employed these steps:

Data Collection: The lab collected formulation data and encrypted it before uploading it to the cloud [7].
Blockchain Verification: The information was verified on the blockchain using cryptographic hashing methods [1].

Smart Contract Authorization: A smart contract automatically granted access to data when both parties complied
with pre-defined compliance conditions [5].

Cloud Storage & Retrieval: Authenticated data was maintained on the cloud, and all stakeholders accessed the same
in real-time via secured routes [6].

The entire process reduced transfer time from six weeks to two weeks with transparency and data integrity.
IV. RESULTS AND DISCUSSION

The following table presents comparative analysis between the traditional methodology and proposed framework:

Parameter Traditional Method Blockchain Cloud Network
Data Integrity Low High

Process Time Long Short

Security Moderate High

Transparency Low High

Cost High Moderate
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The results verify that the proposed framework enhances security, transparency, and efficiency through reduced process
time and cost considerably. The framework eliminates unauthorized access and data manipulation by combining
blockchain's decentralized ledger technology with cloud storage capabilities [8].

V. CONCLUSION

The integration of blockchain and cloud computing provides a robust solution to the problems associated with
technology transfer in the pharma industry. proposed model enhances data security, transparency, and process
efficiency and is a future prospects-contender. Smart contract optimization and integration of Al for predictive
analytics can be explored further.
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