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Introduction
In resource-limited settings, access to essential healthcare services is 

often a challenge. Factors such as inadequate infrastructure, scarcity of medical 
supplies and geographical barriers contribute to the difficulty in providing proper 
medical care to underserved populations. However, advancements in medical 
technology, particularly in drug delivery systems, offer promising solutions to 
address these challenges. Among these innovations, intradermal drug delivery 
stands out as a potential game-changer in improving healthcare delivery in 
resource-limited settings. Intradermal drug delivery involves administering 
medications directly into the dermis layer of the skin, bypassing the need for 
traditional routes such as oral ingestion or intravenous injection. 

Unlike intravenous injections, which require trained healthcare 
professionals for administration, intradermal injections can often be safely 
administered by less skilled personnel, including community health workers 
or trained volunteers. This feature is particularly advantageous in areas 
where there is a shortage of qualified medical staff. The skin's rich network of 
blood vessels and immune cells allows for efficient absorption of medications 
delivered intradermally. Consequently, lower doses of drugs can achieve 
therapeutic effects compared to oral administration, where a significant portion 
of the drug may be metabolized before reaching the bloodstream. Many 
vaccines and medications are susceptible to degradation when exposed to 
heat, light, or improper storage conditions. Intradermal delivery can enhance 
the stability of these compounds, as the skin provides a protective barrier 
against environmental factors, thereby reducing the risk of spoilage and 
wastage [1].

Description
Intradermal injections typically involve the use of smaller needles and 

shallower penetration depths compared to intramuscular or subcutaneous 
injections. This results in reduced pain and discomfort for patients, making it 
a preferred option, especially for children and individuals with needle phobia. 
Vaccination campaigns are crucial for preventing the spread of infectious 
diseases, yet they often face logistical hurdles in remote or underserved 
areas. Intradermal delivery of vaccines, such as those for measles, influenza 
and tuberculosis, has shown promising results in terms of dose sparing and 
improved immune response. This approach facilitates mass immunization 
efforts, even in areas with limited refrigeration and transportation infrastructure 
[2].

Treatment of Neglected Tropical Diseases (NTDs) disproportionately 

affect populations in resource-limited settings, where access to conventional 
healthcare interventions is limited. Intradermal drug delivery offers a promising 
avenue for administering treatments for diseases such as leishmaniasis, 
schistosomiasis and lymphatic filariasis, which often require repeated dosing 
over extended periods. In regions where access to healthcare facilities is 
limited, managing chronic conditions such as diabetes, hypertension and HIV/
AIDS can be challenging. Intradermal delivery of long-acting medications, 
including insulin and antiretroviral drugs, can simplify treatment regimens and 
improve medication adherence among patients who may struggle to access 
healthcare services regularly. During humanitarian crises or natural disasters, 
rapid deployment of medical assistance is crucial. Intradermal drug delivery 
devices, such as pre-filled syringes or microneedle patches, offer convenient 
and portable solutions for delivering essential medications and vaccines in 
emergency situations, where traditional healthcare infrastructure may be 
disrupted [3].

Initial investment in infrastructure and training may pose financial 
challenges for resource-limited settings. However, cost-effectiveness analyses 
have demonstrated that the long-term benefits of intradermal drug delivery, 
including reduced healthcare expenditures and improved health outcomes, 
outweigh the upfront costs. Regulatory agencies play a critical role in ensuring 
the safety and efficacy of intradermal drug delivery devices and formulations. 
Streamlined approval processes and regulatory harmonization efforts can 
facilitate the adoption of these technologies in resource-limited settings. 
Effective implementation of intradermal drug delivery programs requires 
comprehensive training for healthcare providers and community workers. 
Capacity-building initiatives, coupled with user-friendly device designs and 
educational materials, can enhance acceptance and uptake of intradermal 
delivery techniques [4].

Intradermal drug delivery holds immense promise for revolutionizing 
healthcare delivery in resource-limited settings. By leveraging the advantages 
of this innovative approach, healthcare providers can overcome logistical 
barriers and reach underserved populations with essential medications and 
vaccines. However, concerted efforts are needed to address challenges related 
to cost, regulation and training to ensure equitable access to intradermal drug 
delivery technologies worldwide. As we continue to strive for universal health 
coverage, intradermal drug delivery stands as a beacon of hope in narrowing 
the healthcare gap between affluent and disadvantaged communities. 
Implementing intradermal drug delivery programs requires investment in 
basic healthcare infrastructure, including cold chain storage facilities, waste 
management systems and reliable transportation networks. Public-private 
partnerships and international collaborations can help mobilize resources and 
build sustainable healthcare infrastructure in resource-limited settings.

Continued research and development are essential for optimizing 
intradermal drug delivery devices and formulations. Advancements in 
microneedle technology, biodegradable polymers and novel drug delivery 
systems hold promise for enhancing the efficacy, safety and acceptability 
of intradermal delivery methods, particularly in challenging environments. 
Community involvement and participation are critical for the success of 
intradermal drug delivery programs. Engaging local communities through health 
education campaigns, community health worker training and participatory 
decision-making processes can foster trust, acceptance and ownership 
of intradermal delivery initiatives, leading to sustainable health outcomes. 
Robust data collection and monitoring systems are essential for evaluating 
the impact of intradermal drug delivery interventions and guiding evidence-
based decision-making. Implementing digital health solutions, such as mobile 
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health applications and electronic health records, can facilitate real-time data 
collection, monitoring and surveillance, enabling healthcare providers to 
track vaccine coverage, medication adherence and disease prevalence more 
effectively [5].

Conclusion
Integrating intradermal drug delivery services with existing primary 

healthcare systems can enhance accessibility and continuity of care for 
underserved populations. By incorporating intradermal delivery techniques into 
routine immunization schedules, antenatal care programs and chronic disease 
management protocols, healthcare providers can maximize the reach and 
impact of intradermal drug delivery interventions, ensuring equitable access 
to essential healthcare services for all. As the world continues to grapple 
with healthcare disparities exacerbated by the COVID-19 pandemic, there is 
an urgent need for concerted global action to address the health needs of 
vulnerable populations in resource-limited settings. Leveraging the potential of 
intradermal drug delivery as part of a comprehensive strategy for strengthening 
health systems and achieving universal health coverage can help bridge the 
gap between healthcare aspirations and realities in underserved communities 
worldwide.

International organizations, governments, academia and the private 
sector must collaborate to prioritize research, innovation and investment in 
intradermal drug delivery technologies tailored to the needs of resource-limited 
settings. By harnessing the power of innovation, collaboration and equity, we 
can transform the landscape of global health and ensure that no one is left 
behind in the journey towards health and well-being for all. Intradermal drug 
delivery holds tremendous promise as a cost-effective, accessible and patient-
friendly approach to delivering essential medications and vaccines in resource-

limited settings. By addressing challenges, seizing opportunities and fostering 
global collaboration, we can unlock the full potential of intradermal drug 
delivery to improve health outcomes and advance health equity for billions of 
people around the world.
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