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Abstract: The distribution process is one of the processes that
occur in all industries, including the pharmaceutical industry.
The distribution of medicines in the pharmaceutical industry is
the most important to provide quality pharmaceutical products to
patients or consumers. With several problems that occur in the
distribution of drugs in things that currently should be considered.
This happens a lot due to the many drugs that disagree with the
provisions or such illegal or false drugs. This research investigates
the use of blockchain technology for drug distribution in
Indonesia. This research uses a systematic literature review
method with related literature. The results of this research found
54 blockchain factors that were used to improve nine aspects of
good distribution practices and to ensure the good quality of
medicines distributed to consumers.
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I. INTRODUCTION

At this time, the World Health Organization classifies that
the problem of counterfeit medicines is a problem that occurs
in several countries worldwide to provide a consequence of
phenomena that represent a significant risk to the
life-threatening public. [1], [2]. Another phenomenon that
occurs in pharmaceutical companies loses due to the loss of
part of the money from the sale of drugs produced so that it
suffers losses. [2]. This problem drives the pharmaceutical
industry to strengthen the supply chain, which is done by
strengthening the drug distribution system that is carried out
to consumers. [3], [4].

Distribution is part of the primary driver of profitability in a
company, and this is because the distribution has a direct
impact on logistics costs and customer experience. [5]. In
distribution, several people and entities are generally
responsible for the handling, storage, and distribution of these
products. [5], [6].
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The existing activities in the distribution process are one of
the processes that occur in all industries, including the
pharmaceutical industry. The distribution process is an
important part of the supply chain process that deals with
producers and customers. [6]-[8]. In the process of
distributing the entities involved and responsible for the
elements functioning correctly, guidelines are needed. This
guide aims to help ensure the quality and identity of the
product during the end-to-end distribution process.
Guidelines for good distribution that have been regulated by
the government include acquisition, purchase, storage,
distribution,  transportation, repackaging, re-labeling,
documentation, and record-keeping practices [9]. These
distribution guidelines, known as good drug distribution
methods (GDP), establish appropriate steps to help meet the
responsibilities involved in various aspects of the distribution
process in the supply chain.

The GDP process is used to overcome the problem of the
circulation of counterfeit medicines to maintain the chain of
drug safety that describes the need for ways that can be
operated in the distribution of pharmaceutical industry drugs
to consumers. This GDP system must be built with the support
of information technology for supply chain management in
order to prevent counterfeiters from replacing medicines in
packages with counterfeits or carrying out the circulation
process.[2]. Information technology that uses Blockchain
technology emerged to address the need for a solution to
verify the authenticity of the drugs that circulate in the market
[10]-[12].

Blockchain technology is a technology introduced by
Satoshi Nakamoto for the first time with his ledger
distribution system, consensus, peer to peer, and hashing
security system [13]. The changes made to this blockchain
technology can provide the performance of an information
system for better and reliable [2], [14]-[16]. Blockchain
technology provides sophisticated information technology
solutions by providing an inter-organizational network that
provides distributed, decentralized, and real-time accounting
information processes that provide control and traceability in
the drug distribution supply chain. [17]. In this research, it has
an agenda in finding blockchain factors that support the drug
distribution process in Indonesia in accordance with good
drug distribution guidelines (GDP).
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Il. FOUNDATION THEORY

A. Good Distribution Practice (GDP)

The distribution process carried out in Indonesia has been
determined in Regulation of BPOM number HK
03.1.34.11.12.7542 of year 2012 [9], [18]. This regulation
has 9 essential aspects among which:

1. Quality management.

The quality system developed must be fully documented and
its effectiveness monitored. A change control system must be
included in the system that includes the principles of quality
risk management.

2. Organization, management, and personnel.

The proper implementation and management of a quality
management system and the correct distribution of drug
and/or drug ingredients are highly dependent on the personnel
who carry them out. There must be sufficient and competent
staff to carry out all tasks that are the responsibility of the
distribution facility. Management must designate a person in
charge of distribution facilities. The person in charge must be
a pharmacist who meets the requirements and competencies in
accordance with legal regulations. Pharmaceutical workers
who have been delegates are required to report their activities
to the person in charge.

3. Buildings and equipment.

Buildings and equipment to guarantee the protection and
distribution of drugs and/or medicinal materials. Buildings
must be designed and adapted to ensure that good storage
conditions can be maintained, have adequate security and
sufficient capacity to allow good storage and handling of
drug, and the storage areas are equipped with adequate
lighting to allow all. The activities are carried out accurately
and safely.

4. Operational.

All actions taken by the distribution facilities must ensure that
the identity of the drug and/or the ingredients of the drug is
not lost and that its distribution is handled in accordance with
the specifications listed on the packaging. Distribution
facilities must use all available devices and methods to ensure
that the source of the drug and/or ingredients of drug received
comes from the pharmaceutical industry and/or other
distribution facilities that are licensed in accordance with the
laws and regulations for minimize the risk of counterfeit
medicines and/or ingredients by entering the official
distribution chain.

5. Self-inspection

Self-inspection should be carried out to monitor the
implementation and compliance with GDP compliance and to
follow up on the necessary corrective measures.

6. Complaints of drugs and/or drug ingredients that are
returned, allegedly false and withdrawn.

All complaints and other information about the potentially
damaging drug should be collected, reviewed and
investigated in accordance with written procedures. The
responsible personnel must approve the drug to be resold in
accordance with their authority.

7. Transportation

The transport process must apply appropriate transport
methods. The medicine should be transported with storage
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conditions according to the information on the package.
Appropriate methods of transport should be used, including
transport by land, sea, air or a combination of the above.
Whichever transport is chosen, you must be able to ensure
that the drug does not change the conditions during transport
that can reduce the quality. A risk-based approach should be
used when planning transportation routes.

8. Contractual facilities.

All contract activities must be in writing between the contract
grantor and the contract recipient, and each activity must
comply with GDP requirements.

9. Documentation.

Good documentation is an important part of the quality
management system. Written documentation must be clear to
avoid errors in verbal communication and to facilitate
follow-up, including batch history, instructions, and
procedures.

B. Blockchain

Blockchain is a new technology that was originally
introduced by a person or group of people called Satoshi
Nakamoto in 2008. At the beginning of the emergence of the
blockchain used in the cryptocurrency transaction process
which was originally known as bitcoin [13]. Blockchain uses
peer-to-peer networks, time stamp transactions with hashing,
in chains with Markle trees using hash-based proof-of-work
that takes place in consensus, and is recorded using a
distributed ledger to form records that cannot be changed
[12], [13].

I11. METHODOLOGY

This study uses a systematic review of the literature review
to study the blockchain factors associated with a good
distribution of drug (GDP). This study uses keywords that are
relevant to the topic sought: pharmaceutical blockchain
technology, blockchain, and drug distribution and implement
it if the blockchain is in the drug distribution. The SLR
process is carried out with the obtained process seen in Figure
1:

Keywording using Data Extraction and|

Abstracts Mapping Process

\ | I l |

Classification

Conduct Search

Definition of .
’ Screening of Papers|

Research Question

Review Scope All Papers Relevant Papers Systematic Map

Scheme

Figure 1. System mapping process

1. Definition of the research question

In the first stage of this investigation, the mapping of relevant
research questions. This mapping aims to provide an address
from a study of blockchain technology on drug distribution in
the pharmaceutical industry. So, in this study, the main
question can be identified in the blockchain technology
factors that can be applied at each stage of the drug
distribution process and explore why these factors can help
the drug distribution process.
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2. Conduct search

In the second stage, this research is the stage where all
relevant articles are searched. The search method uses the
Boolean logical approach with AND and OR. The keywords
used in this study include Blockchain technology and
distribution pharmacy, Blockchain technology and good
distribution practices, Blockchain technology or drug
distribution, Blockchain technology and drug distribution.
Articles were searched using the most up-to-date article
database, including Emerald, Taylor and Francis, IEEE
Explore and Science Direct, MDPI. This approach is carried
out so that there are no biases in the search for relevant
articles.

3. Review of all documents

At this stage, search for related research articles that have
been searched according to the search keywords. From the
search process, there are still many unrelated articles in the
research questions. At this stage, there are several stages,
among others: The first stage of detection carried out
according to the title of the article found in accordance with
this investigation. The second stage of selection is carried out
in a more abstract reading of each article that has passed the
previous phase and uses specific inclusion and exclusion
criteria to filter each article. This process will obtain a study
of the research that has been directed and relevant depending
on the content of the article.

4. Summary keyword base

At this stage, find documents that are appropriate through the
summary along with the keywords. According to Petersen et

ISSN: 2277-3878, Volume-8 Issue-6, March 2020

al., this process goes through two steps. In the first step, read
the keywords and abstract concepts contained in the article to
identify the contribution of the article. The second step is to
read and better understand the article. Then read the
document selected as a whole. This results in a systematic
map of grouped categories formed from all relevant
documents on the research topic.

5. Data extraction and mapping process

At this stage, the data of the references obtained are extracted
so that the information necessary to answer this research
question can be designed. The data collected may be in the
form. Job title, author's name, author's country, and type/place
of publication. The remaining data items are collected after
reading the article. This data element includes, e.g. study the
objectives and main conclusions of each work. We collect
data elements that are extracted in Excel, which helps us
organize and analyze data so that they can be assigned
according to the purpose.

IV. ANALYSIS AND DISCUSSION

The distribution process carried out in Indonesia has been
determined in the National Agency of Drug and Food Control
(BPOM) regulations. This regulation has nine aspects that are
in the GDP. In the distribution process, many aspects that
affect according to table 1 will be assigned to a blockchain
factor that can be developed and provide a better influence for
the distribution process of this medicine based on the
reference that can then be seen in table 1.

Table 1. Blockchain factor mapping in aspects of good distribution practice

No | Variable Sub Variable Factor Blockchain Improve with blockchain Ref
. . - The efficiency of the processes carried out in the
Quality planning Efficiency quality planning of drug distribution [19]
Quality . . .
improvement Quality Improvement of drug quality can be fulfilled [20]
. . Evaluation in ensuring the whole process of
1 Manggement Quality System Evaluation developing and supplying pharmaceutical drugs [21]
Quality Qualit irol Real-Time Process quality and real-time product monitoring [3]
uality contro
Y Reliability A more reliable monitoring and quality control system | [3]
. N Monitoring ability to ensure the entire process of
Quality Assurance Monitoring developing and supplying pharmaceutical drugs [21]
The ability of an organization to meet or exceed
0 izati q Ability stakeholder expectations in terms of meeting the [22]
Mrz?r?;g;:;nle%r': an resources, production, and delivery of products
Cost-Effective The organization carries out cost savings on drug [23]
supply chains
Organization . . ) The system must protect the privacy of users and
2 | Managementand | Person in charge Privacy Protection organ)i/zations witrF: appropria?e mec);1anisms [24]
Personnel
Personnel Authorization Authority in the supervision of a process [25]
Training Sharing information rser;g:érégsglgghlor}gc;rgatlon for the learning process of [26]
Hygienic Hygienic dHr)l/Jgélsenlc in the process of making and distributing 3]

Retrieval Number: F7181038620/2020©BEIESP
DOI:10.35940/ijrte.F7181.038620

2176

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation




Blockchain Technology Factor for Improve Good Distribution Practice in the Pharmaceutical Industry

No | Variable Sub Variable Factor Blockchain Improve with blockchain Ref
Building Access Traceability Access tracking in buildings can be done easily [21]
Temperature & Temperature
Environmental pera Temperature control in storage [27]
Controlling
Control
Building and . ) Provides open access to all who are entitled to use the
3 Equipment Equipment Open-source access device in the drug distribution process [21]
Computer system Ease of use An easy-to-use tracking system so that it can monitor 28]
the movement of drugs well
Qualification & o The suitability of buildings and equme_nt used V_Vltf'_l
o Suitability the products produced (e.g. storage locations for liquid | [29]
Validation : -
drugs, solid drugs, gassy medicines, etc.)
Supplier . . The authenticity of suppliers who meet the standards
Qualifications Authentic supplier to ensure the distribution process [27]
Customer People Trust Trust with actors (producers, retailers, and customers) [30]
Qualifications P who are certified and registered in the system
Drug Receipt Confirmation .Confn_rmatlon of receipt of drugs sent to improve the [19]
integrity
Drug Storage Accuracy Accuracy in determining the storage of drugs in place | [11]
Drug Separation Accurqcy . Accurately |_dent|fy the determination of the place of [11]
Identification pharmaceutical products
I Extermination .
4 Operational Drug Annihilation Traceability Tracking of drugs that were destroyed [28]
. . Pharmaceutical distributors verify the authenticity of
Taking drug Authenticity the product in the process of taking drugs [22]
Packaging drug Serialization fr;%c;:g:ﬁf;lahzatlon for authentication and [27]
Tracking Track drug distribution in drug supply chains [31]
| A good traceability system for the authenticity of
Drug Delivery . drugs in the process of drug delivery from the
Traceability production chain, logistics, certification, and drug [32]
sales
Export dan import Delivery Trust Trust in the drug delivery process [33]
Independent Independent F_reegiom_ from external interventions in drug [21]
distribution systems
. . P, Generate audit trails available in a format that can be
5 | Self-Inspection | Audit Audit trail visibility read and tracked [34]
. Provide an initial document that was recorded to
Documentation Document provenance s - [28]
facilitate the audit process
Rea"“'?‘e drug Real-time monitoring of drug order complaints [27]
; Drug complaints complaint
Complaints about Transparenc Transparency of drug complaints from claims of drug [27]
the d:ju_g c;r drug parency distribution processes
ingredient are PPra—

6 suspected to be Return drug ?gf;'r]:ca“on drug Verifying returned drugs [35]
false and the D ted t Identification of d that ted to be false t
withdrawal rugs suspected to entification of drugs that are suspected to be false to
process be fake Drug Allegedly improve the safety and security of drug supply chains [31]

Withdrawal / Recall | Tracing recall process | Tracking the drug withdrawal process [27]
antract o Digital identity Dlg_ltal identity Contract giver/recipient in the supply [3]
Giver/recipient chain
Dist_r?b_ution Security contract SeCL_Jrlt_y of_contra_ct_s_m checking contracts conducted [3]
7 Facilities Based at distribution facilities
Contract . . i
on Contrac Contract scope Medicinal properties The contract is used to detect products that cannot 3]
meet drug efficacy standards
Drug Quality Contracts are used to monitor drug quality [3]
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No | Variable Sub Variable Factor Blockchain Improve with blockchain Ref
Documentation Digitalize documents The digitized documents are used and distributed [36]
Form together.
Storage Decentralized A decentral!zed database system for storing [21]
documentation data
Relevant Interestgd parties can access _mformatlon that is [37]
appropriate for making decisions
_ Timeliness Info_rmatl_on shared among supply chain partners is [38]
8 Documentation received in a timely manner.
_ _ Accuracy Accurate information is shared among supply chain [38]
Information quality partners
Comprehensiveness Comp[eteness and accessmlllt_y _of data t.o support [38]
operational processes and decision making
Information used for use by stakeholders in the drug
Usefulness distribution process (e.g., drug production [37]
information)
Traceability vehicle Vehicle data traceability, road safety, and driver data | [38]-[
. data help the distribution process 40]
Transportation &
Products in Transit | Traceability schedule | Tracking schedules to reduce potential disruptions to
- A : [38]
delivery the distribution process. (e.g., delivery schedule)
. . . All stakeholders in the supply chain can access the
Drug in Delivery Identity product identity of the drug being distributed [38]
Contalr_\er, Data antamer, Data or container information is available so that they
Packaging, and Packaging and b itored and dbvth ties involved [22]
9 Transportation Labeling Labeling can be monitored and accessed by the parties involve
. Monitoring data of Monitoring data of drugs that have special conditions
Drug Transportation - L . -
- - special conditions during transportation (e.g., Temperature and [22]
Special Conditions =
drug humidity)
Vehicles & Vehicle & equipment | Digital identity data related to vehicles and equipment [22]
Equipment data can be tracked and secured during transportation
Temperature_ Controlling data The quality of temperature control data can be verified
Control During . [41]
- temperature by the parties concerned
Transportation

This study provides an overview of the blockchain factor that
can better improve the entire drug distribution process. The
blockchain factor found 54 factors. Of each factor, blockchain
technology has been assigned to each secondary aspect of
each aspect of GDP, so it clearly improves:

1. Management Quality aspects improve when determining
the quality of a drug that will then be distributed from the
pharmaceutical industry to consumers.

2. The organizational management and personnel aspects that
improve the organization and the pope who directs the
distribution process will be good, hygienic, and profitable.

3. The building and equipment receive improvements
Tracking access in buildings can be done easily, Control
storage temperature, Provide open access to all who have the
right to use the device in the drug distribution process, System
Tracking that is easy to use so you can monitor the movements
of drug correctly, Compliance buildings and equipment used
with the product produced (for example, storage locations for
liquid drug, solid drug, gas drug, etc.)

4. Improvement of operational aspects Authenticity of the
supplier that meets the standards to guarantee the distribution
process to obtain producers, retailers, and customers that are
certified and registered in the system. Confirmation of the
receipt of drugs sent to improve integrity, Accuracy In
determining the storage of medicines in the place, precise
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identification of the location of pharmaceutical products that
facilitate a good traceability system for the authenticity of
medicines in the process of sending medicines from the
production chain, logistics, certification and sale of medicines
to rely on the process of sending medicines of each of the
interested parties.

5. The aspects of self-inspection are improved from the free
side of external interventions in the drug distribution system,
providing an audit trail available in a format that can be read
and tracked and supported by the initial document registered
to facilitate the audit process.

6. It is suspected that complaints about the drug or drug
ingredient are false and the appearance of the withdrawal
process is improved in real-time monitoring, transparency,
and identification of drug claims, which are returned to
improve the security of the drug supply chain.

7. Distribution facilities based on the contract receive an
aspect improved digital identity for each giver/recipient of the
contract in the supply chain, the security of the contract when
examining the contracts made in the distribution facilities and
the contracts used to control the quality of the drug.
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8. Documentation aspects receive improvement documents
that have been digitized so that they can be distributed and
stored in a decentralized database system so that interested
parties can access the appropriate information for
decision-making. Information shared between supply chain
partners is received on time. Accurate information is shared
between partners in the supply chain, integrity and
accessibility of data to support operational processes and
decision making, information used for interested parties to
use in the drug distribution process (for example, drug
production information).

9. The transport aspect improves traceability with digital
identity data related to vehicles and equipment so that you can
access vehicle data, road safety, and driver data to help the
distribution process so that it can be tracked and secured.
during transport, schedules can then be tracked to reduce the
possibility of interference with distribution process (e.g.
delivery schedule) and can access, monitor the identity of the
medicines distributed through the data or information of the
available container, monitor data on drug that have special
conditions during transport (for example, temperature and
humidity).

V. CONCLUSION

This study provides an overview of the blockchain factor
that can better improve the entire drug distribution process.
The blockchain factor found 54 factors can be improved each
aspect di GDP. Of each factor, blockchain technology has
been assigned to each sub-aspect of each aspect of GDP, so
that the drug distribution process is well implemented and
properly and properly controlled from the pharmaceutical
industry to the consumer. The industry provides quality
assurance of the drug

REFERENCES

1. P.Sylim, F. Liu, A. Marcelo, and P. Fontelo, “Blockchain technology
for detecting falsified and substandard drugs in distribution:
Pharmaceutical supply chain intervention,” J. Med. Internet Res., vol.
20, no. 9, 2018.

2. S. Vruddhula, “Application of on-dose identification and blockchain
to prevent drug counterfeiting,” Pathog. Glob. Health, vol. 112, no. 4,
p. 161, May 2018.

3. S. Chen, R. Shi, Z. Ren, J. Yan, Y. Shi, and J. Zhang, “A
Blockchain-Based Supply Chain Quality Management Framework,”
Proc. - 14th IEEE Int. Conf. E-bus. Eng. ICEBE 2017 - Incl. 13th
Work. Serv. Appl. Integr. Collab. SOAIC 207, pp. 172-176, 2017.

4, J.-H. H. Tseng, Y.-C. C. Liao, B. Chong, and S. W. Liao, “Governance
on the Drug Supply Chain via Geoin Blockchain,” Int. J. Environ. Res.
Public Health, vol. 15, no. 6, p. 1055, May 2018.

5. X. Yang, “A review of distribution related problems in logistics and
supply chain research,” Int. J. Supply Chain Manag., vol. 2, no. 4, pp.
1-8, 2013.

6.  W. Chung and T. W. NG, “The Roles of Distributor in the Supply
Chain — Push-pull Boundary,” Int. J. Bus. Manag., vol. 3, no. 7, pp.
28-39, 2008.

7. R. Whewell, Supply Chain in the Pharmaceutical Industry. Gower
Publishing Limited, 2010.

8. E. Fernando, Surjandy, H. L. H. S. Warnars, Meyliana, R. Kosala, and
E. Abdurachman, “Critical Success Factor of Information Technology
Implementation in Supply Chain Management: Literature Review,”
Proc. - 2018 5th Int. Conf. Inf. Technol. Comput. Electr. Eng.
ICITACEE 2018, pp. 315-319, 2018.

9. BPOM RI, Petunjuk pelaksanaan cara distribusi obat yang baik.
BPOM R, 2015.

10. H. D. Zubaydi, Y.-W. Chong, K. Ko, S. M. Hanshi, and S.
Karuppayah, “A Review on the Role of Blockchain Technology in the
Healthcare Domain,” Electronics, vol. 8, no. 6, p. 679, 2019.

11. S. R. Bryatov and A. A. Borodinov, “Blockchain technology in the

Retrieval Number: F7181038620/2020©BEIESP
DOI:10.35940/ijrte.F7181.038620

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

2179

pharmaceutical supply chain: Researching a business model based on
Hyperledger Fabric,” CEUR Workshop Proc., vol. 2416, pp. 134-140,
2019.

R. Beck, M. Avital, M. Rossi, and J. B. Thatcher, “Blockchain
Technology in Business and Information Systems Research,” Bus. Inf.
Syst. Eng., vol. 59, no. 6, pp. 381-384, 2017.

S. Nakamoto, “Bitcoin: A Peer-to-Peer Electronic Cash System,”
Www.Bitcoin.Org, p. 9, 2008.

M. Swan, O’Reilly - Blockchain. Blueprint for a New Economy -
2015, First Edit. United States of America: O’Reilly Media, Inc., 2015.
Manav Gupta et al., “A Survey of Blockchain Security Issues and
Challenges,” Int. J. Netw. Secur., vol. 1919, no. 55, pp. 653-659,
2017.

E. Fernando, Meyliana, H. L. H. S. Warnars, and E. Abdurachman,
“BLOCKCHAIN TECHNOLOGY FOR PHARMACEUTICAL
DRUG DISTRIBUTION IN INDONESIA : A PROPOSED MODEL,”
ICIC Express Lett., vol. 14, no. 2, pp. 1-8, 2020.

R. B. Da Silva and C. A. de Mattos, “Critical success factors of a drug
traceability system for creating value in a pharmaceutical supply chain
(PSC),” Int. J. Environ. Res. Public Health, vol. 16, no. 11, 2019.
BPOM RI, Peraturan Kepala Badan Pengawas Obat dan Makanan
Republik Indonesia Nomor HK.03.1.34.11.12.7542 Tahun 2012
Tentang Pedoman Teknis Cara Distribusi Obat Yang Baik. 2012.

R. Y. Garankina, E. R. Zakharochkina, I. F. Samoshchenkova, N. Y.
Lebedeva, and A. V. Lebedev, “Blockchain technology and its use in
the area of circulation of pharmaceuticals,” J. Pharm. Sci. Res., vol.
10, no. 11, pp. 2715-2717, 2018.

F. Jamil, L. Hang, K. H. Kim, and D. H. Kim, “A novel medical
blockchain model for drug supply chain integrity management in a
smart hospital,” Electron., vol. 8, no. 5, pp. 1-32, 2019.

A. A. Siyal, A. Z. Junejo, M. Zawish, K. Ahmed, A. Khalil, and G.
Soursou, “Applications of Blockchain Technology in Medicine and
Healthcare: Challenges and Future Perspectives,” Cryptography, vol.
3, no. 1, p. 3, Jan. 2019.

Y. Chang, E. lakovou, and W. Shi, “Blockchain in global supply
chains and cross border trade: a critical synthesis of the state-of-the-art,
challenges and opportunities,” Int. J. Prod. Res., pp. 1-18, Aug. 2019.
P. K. Medhi, “Role of Blockchain Enabled Transparency in Risk
Management and Sustainability of the Complex Global Supply
Chains,” SSRN Electron. J., 2019.

M. S. Ferdous, K. Biswas, M. J. M. Chowdhury, N. Chowdhury, and
V. Muthukkumarasamy, Integrated platforms for blockchain
enablement, 1st ed., vol. 115. Elsevier Inc., 2019.

K. Who and M. Schedule, “An Overview of Personnel Requirement in
Pharmaceutical Industry As Per Various Regulatory Guidelines,” Int.
J. Pharm. Pharm. Res., vol. 6, no. 4, 2016.

D. J. Skiba, “The Potential of Blockchain in Education and Health
Care,” Nurs. Educ. Perspect., vol. 38, no. 4, pp. 220-221, 2017.

A. Banerjee, “Blockchain with IOT: Applications and use cases for a
new paradigm of supply chain driving efficiency and cost,” in
Advances in Computers, 1st ed., vol. 115, Elsevier Inc., 2019, pp.
259-292.

J. D. Evans, “Improving the Transparency of the Pharmaceutical
Supply Chain through the Adoption of Quick Response (QR) Code,
Internet of Things (loT), and Blockchain Technology: One Result:
Ending the Opioid Crisis,” Pittsburgh J. Technol. Law Policy, vol. 19,
no. 1, 2019.

S. A. Ostrove, Equipment qualification in the pharmaceutical
industry. .

S. Saberi, M. Kouhizadeh, J. Sarkis, and L. Shen, “Blockchain
technology and its relationships to sustainable supply chain
management,” Int. J. Prod. Res., vol. 57, no. 7, pp. 2117-2135, 2019.
S. Benniche, “Using blockchain technology to recycle cancer drugs,”
Lancet Oncol., vol. 20, no. 6, p. €300, 2019.

A. Rejeb and L. Bell, “Potentials of Blockchain for Healthcare : Case
of Tunisia,” World Sci. News, vol. 136, no. October, pp. 173-193,
2019.

J. CANHAM and J. KERSTENS, “BLOCKCHAIN: MAPPING NEW
TRADE ROUTES TO TRUST,” 2018.

W. Charles, N. Marler, L. Long, and S. Manion, “Blockchain
Compliance by Design: Regulatory Considerations for Blockchain in
Clinical Research,” Front. Blockchain, vol. 2, no. November, pp.
1-18, Nov. 2019.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



International Journal of Recent Technology and Engineering (IJRTE)
ISSN: 2277-3878, Volume-8 Issue-6, March 2020

35. S. Healthcare, S. Giehl, and S. Weiss, “How Blockchains Could Save
Patients * Lives,” no. September, 2019.

36. S. E. Chang, H. L. Luo, and Y. Chen, “Blockchain-Enabled Trade
Finance Innovation: A Potential Paradigm Shift on Using Letter of
Credit,” 2020.

37. K. Fan, Y. Ren, and Z. Yan, “Drugledger: A Practical Blockchain
System for Drug Traceability and Regulation,” 2018 IEEE Int. Conf.
Internet Things IEEE Green Comput. Commun. IEEE Cyber, Phys.
Soc. Comput. IEEE Smart Data, pp. 1349-1354, 2018.

38. M. Pournader, Y. Shi, S. Seuring, and S. C. L. Koh, “Blockchain
applications in supply chains, transport and logistics: a systematic
review of the literature,” Int. J. Prod. Res., vol. 0, no. 0, pp. 1-19,
2019.

39. K. A Clauson, E. A. Breeden, C. Davidson, and T. K. Mackey,
“Leveraging Blockchain Technology to Enhance Supply Chain
Management in Healthcare: An Exploration of Challenges and
Opportunities in the Health Supply Chain,” Blockchain Healthc.
Today, vol. 1, no. 0, pp. 1-12, 2018.

40. A.Jeppsson and O. Olsson, “Blockchains as a solution for traceability
and transparency,” pp. 1-102, 2017.

41. C. Agbo, Q. Mahmoud, and J. Eklund, “Blockchain Technology in
Healthcare: A Systematic Review,” Healthcare, vol. 7, no. 2, p. 56,
2019.

AUTHORS PROFILE

I am now is Student Doctorol of
Computer Science . Reseacrh interest in
Blockchain  Technology, = Mobile
Application, Embeded system

Published By:
Blue Eyes Intelligence Engineering
2180 & Sciences Publication Exploring Innovation

Retrieval Number: F7181038620/2020©BEIESP
DOI:10.35940/ijrte.F7181.038620




