© July 2025| IJIRT | Volume 12 Issue 2 | ISSN: 2349-6002

Drone Delivery in Healthcare: Global Innovations and
India’s Path Forward

Rehaan Dogra', Kavin Sharma?
12Student, Grade 12, Jayshree Periwal International School, Jaipur

Abstract— Delivering healthcare for hard-to-reach areas
has been a long-standing and unsolvable problem.
Drones have emerged as a potential solution for this
problem. Initial experiments in Africa, US and Europe
have provided promising results, that medical drones
can reduce delivery times and costs by a significant
margin. These results are particularly promising for
emergency care and vaccine distribution. India is in a
similar position with hard-to-reach areas and the unmet
need for emergency care. India also benefits from a
strong telecom and technology infrastructure which can
aid development and deployment of medical drones.

Pilot projects under the “Medicine from the Sky”
initiative in India have completed hundreds of flights for
delivering medical supplies to hard-te-reach
communities, which are documented in the World
Economic Forum report on Indian drone delivery
healthcare. These projects have proven that drones can
help bridge the logistics gaps and infrastructure
bottlenecks involved in surface-based transportation.

Index Terms— Drone, Medical, Delivery, Healthcare,
Critical, Remote, Supply.

[. INTRODUCTION

This report aims to provide a comprehensive review of
initiatives so far in the medical drone delivery space
globally, and provide comparisons for implementation
in India. It also analyses the regulatory landscape, and
training needs in light of the medical use-cases for
India. This report summarizes that, with appropriate
policy support and collaboration between various
stakeholders, a nationwide integrated network for
healthcare delivery can be established in India. It
furthers suggests that training of healthcare personnel
is an important component of this network. It takes
into consideration the vision provided by the Niti
Aayog 2022 [1], to provide recommendations for the
government and industry.
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II. GLOBAL OVERVIEW OF DRONE
DELIVERIES IN HEALTHCARE

According to the NASA Aeronautics Research
Institute [2] - drones provide promising and unique
solutions for healthcare logistics, especially for areas
that are not easily served by traditional transportation.
Multiple pilot projects have been conducted globally,
to demonstrate the value of using unmanned aerial
vehicles (UAVs) to carry critical medical payloads.

A. Rwanda and Ghana (Sub-Saharan Africa)

Drones operated by Zipline have completed over
200,000 medical deliveries to remote clinics in
Rwanda since 2016, including - blood units, vaccines,
and essential medicines. These fixed-wing drones
were launched by catapult and dropped supplies by
parachute, cutting delivery times by 50-60%
compared to road transport. Which meant, delivering
blood products to rural health centers took minutes
instead of hours, a life-saving improvement for
maternal hemorrhage emergencies. With the success
of this experiment in Rwanda, Zipline expanded to
Ghana, where multiple distribution hubs were used to
service hundreds of clinics with on-demand deliveries
of blood and other critical medical supplies using
drones. These drone networks helped reduce transit
time by 60% while improving healthcare accessibility
in remote areas. Other tangible impacts of these pilot
projects include — improved survival rates in obstetric
emergencies, and decrease in vaccine stockouts in
rural clinics [3].

B. Switzerland (Europe)
Drones have also been used to make medical logistics
more efficient, in developed economies. In
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Switzerland, the start-up Matternet' partnered with
Swiss Post to transport laboratory samples between
hospitals and labs. From 2017 to 2022, autonomous
quadcopter drones flew routes over urban areas like
Zurich. This slashed the delivery time for lab
specimens from over an hour by road, to about 7
minutes by drones?. These Swiss networks used
thousands of drone flights to prove the ability to
navigate across urban airspaces and reduce delays for
critical diagnostic tests. This also created the
opportunity to increase sustainability benefits using
drones, as drones could bypass traffic, reducing
emissions impact.

C. United States (North America)

US policy has provided regulatory waivers for
integration of drones into healthcare supply chains.
The first FAA approved beyond-visual-line-of-sight
(BVLOS) medical delivery service was launched by
WakeMed Hospital in North Carolina in partnership
with UPS and Matternet in 2019. Under this program,
blood samples and pathology specimens were carried
across the hospital campus and to nearby labs using
small quadcopter drones. This reduced the delivery
times from an hour by surface to a few minutes by
drones. This also helped improve the hospital
workflows and increased efficiency of the healthcare
staff. Similarly, Zipline began operations in the US
servicing hospitals in North Carolina using its long-
range fixed-wing drones to deliver medical supplies of
up to 1.75 kg in weight and up to 160 kms distance.
These projects demonstrate the potential of medical
drone delivery even in developed countries to enhance
emergency response or to increase efficiency of
medical supply logistics.

III. SUITABLE MEDICAL PRODUCTS AND
TARGET AREAS

Drones have proven most suitable for high-value,
lightweight, and time-sensitive medical supplies, with
most common cargo including - donated blood,
plasma and platelets for transfusions, vaccines

1

https://www.matternet.com/milestones#:~:text=Matternet%
20and%20Swiss%20Post%20launch,by%20the%20Swiss%
20Federal
Zhttps://www.businesswire.com/news/home/202212120050
97/en/Matternet-Launches-Worlds-Longest-Urban-Drone-
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requiring cold-chain handling,
medications  (e.g., anti-venoms, oxytocin for
postpartum bleeding), and diagnostic specimens.
These supplies are often needed urgently and in
relatively small quantities, making them ideal for
drone transport. Larger or less urgent shipments like -
bulk drug supplies, hospital equipment, donated
organs, remain less practical so far, due to current
drone payload limits (usually 2—5 kg) or due to cold
chain requirements.

Remote or underserved healthcare facilities such as
rural hospitals, primary health centers (PHCs), and
clinics that lack timely access to central supply stores,
are the most suitable target areas for medical drone
delivery. (e.g., In Rwanda and Ghana, drone deliveries
connect national blood banks to peripheral clinics in
hard-to-reach areas). Also, community pharmacies or

health posts in isolated villages, can be serviced by

emergency

drones to ensure essential medicines are available on
demand. Based on the use-cases observed in
Switzerland and the US, drones can link laboratories
and hospitals/pharmacies, accelerating transport of lab
samples and pharmaceuticals between medical
centers.

On the whole, drones excel at last-mile delivery of
critical healthcare products, especially where roads are
impassable, slow, or non-existent, by reducing transit
times and avoiding infrastructure barriers. Medical
drones contribute to more equitable healthcare access
and more resilient supply chains>.

IV. INDIA’S DRONE DELIVERY LANDSCAPE
IN HEALTHCARE

India presents a fertile ground for medical drone
deliveries given its large geographical spread, multiple
terrains, large rural population and under capacity
healthcare infrastructure. India has initiated multiple
pilot projects for medical drone deliveries, though
efforts are still in nascent stages compared to global
counterparts.

The most prominent program has been the “Medicine
from the Sky” trials, launched via public-private

Delivery-Route-Connecting-Hospitals-and-Laboratories-in-
Zurich-Switzerland

3 https://www.weforum.org/impact/drones-delivering-
vaccines/#:~:text=Building%20upon%20the%20foundation
al%20work,distances%20for%20access%20to%20healthca

re
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collaboration in select states. Telangana was the first
state to host such trials in partnership with Apollo
Hospitals in 2021. This program successfully tested
drone delivery of vaccines and medicines to remote
primary health centers*.

Building on Telangana’s success, the project expanded
to prove drone delivery capabilities in the difficult
Himalayan terrain of Arunachal Pradesh in 2022-
2023. Over 650 drone flights logging more than
15,000 km to deliver 8,000+ medical products, were
used in Arunachal, to deliver — vaccines, blood units,
and critical drugs to remote villages. Seven new health
facilities in the region were incorporated into the drone
network, collectively saving an estimated 10,000
hours in patient travel and sample transport time. In
many cases these patients might not even have made it
through the travel. This pilot project further proved the
technical feasibility of drones in India’s rural context,
and their ability to handle temperature-sensitive
payloads (e.g., COVID-19 vaccines) under real
conditions. This program was duly recognized by the
Arunachal government in August 2023 with a Chief
Minister’s Award for improving public healthcare
delivery.

By 2024 the “Medicine from the Sky” program had
completed over 1050 drone flights and delivered more
than 10,000 medical products to remote clinics across
several states®. The data from these flights provided
evidence that on average and 8-hour journey by road
was cut to approximately 20 minutes by air,
particularly in hard-to-reach areas.

In parallel, the Indian Council of Medical Research
(ICMR) conducted landmark trials in North-East
India, delivering 20,000+ units of vaccines and
medicines across districts in Nagaland and Manipur®.
This ICMR study further proved the possibility of
wider implementation of medical drone delivery in
difficult weather and terrain. The initiative also
showed strong community acceptance of drone
deliveries in rural populations.

4 https://community.nasscom.in/communities/emerging-

tech/drone-delivery-indian-healthcare-new-lifeline-reach-
remote#:~:text=India%20has%20already%20witnessed%2
Othe,highlighting%20their%20role%20in%20diagnostics

5 https://www.weforum.org/stories/2024/10/india-drone-
delivery-healthcare/
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Fig 1: TechEagle Responder drone carrying a secure
medical payload in India. In 2025, Apollo Hospitals
partnered with TechEagle to launch a “10-minute”
diagnostic drone delivery service, underscoring growing
private-sector investment in medical drones

Consequently, public-private partnerships have started

to emerge and scale-up in different parts of the
country. As an example, Skye Air and Redwing have
setup drone corridors in partnership with state health
departments, and large pharmaceutical companies
(e.g., Cipla) to experiment with drone distribution in
mountainous states’. Certain hospital chains have also
partnered in these programs, e.g., Apollo Hospitals’
2025 in collaboration with TechEagle established a
dedicated drone route to transport biopsy samples
between clinics and labs in just minutes?.

These developments have taken medical delivery
drones beyond pilots projects to full scale
implementations ~ with  partnerships  between
government and private players, which fully
appreciate the new possibilities and increased
efficiency, while leveraging the existing healthcare
delivery infrastructure.

V. START-UP ECOSYSTEM AND PRIVATE
SECTOR

The thriving Indian start-up ecosystem is a booster for
technology led business solutions. Multiple start-ups
like Skye Air, TechEagle, and Redwing are working
with government-led initiatives for developing
medical drone corridors and hubs in multiple states.
These firms, often in partnership with state health
departments or hospitals, have been testing regular

6 https://www.newindianexpress.com/good-

news/2023/Jun/15/meds-from-the-sky-drones-to-save-lives-
in-ne-2585183.html

7 https://www.cipla.com/sites/default/files/Press-Release-
Cipla-launches-drone-based-delivery-services-in-
Himachal-Pradesh.pdf

8 https://inc42.com/buzz/techeagle-partners-apollo-
hospitals-to-offer-10-minute-diagnostic-drone-delivery/
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routes for supplying blood, diagnostic samples, and

medicines. Few examples are listed below:

» TechEagle setup a drone delivery hub in Meghalaya
(northeast India) in 2021. Its hybrid Aquila X2
drones used the hub to ferry medicines and vaccines
to remote PHCs in under 30 minutes. This journey
previously took several hours by road’. TechEagle’s
indigenous drones can carry 2-5 kg payloads for up
to 100 km, well-suited for the state’s hilly terrain.

» Skye Air Mobility has conducted trials in North
India — in Uttarakhand, Skye Air’s VTOL drones
delivered tuberculosis medications from AIIMS
Rishikesh to a mountain village 14 km away in
under 15 minutes, a trip that would take hours by
winding roads!.

» Skye Air and Redcliffe Labs also set up a pilot route
in Uttarkashi to transport lab samples to Dehradun,
cutting an 8-12 hour road trip down to about 1 hour
by drone, demonstrating huge time savings in the
Himalayas'!.

* Redwing (backed by ICMR and incubators) and
Marut Drones have run vaccine delivery pilots
projects in central India and the northeast, further
extending the geographic reach of drone
experiments.

* A few large pharmaceutical players have also
embraced this technology though initial pilot
projects. For example, Cipla conducted trials for
drone transport of medicines in the hilly region of
Himachal Pradesh.

» Few large hospitals like AIIMS (Bhubaneswar and
Rishikesh) and JIPMER Puducherry have also
partnered with drone start-ups for test flights, which
indicates growing institutional interest.

VI. GEOGRAPHIC FOCUS AND POTENTIAL IN
INDIA

So far, as expected drone delivery initiatives in India

have focused on certain areas with challenging

topography or poor connectivity, these areas clearly

provide the highest potential for value-addition.

A.  Hilly and mountainous regions

9 https://www.techeagle.in/projects/meghalaya-drone-

delivery-
network#:~:text=As%20the%20solution%2C%20TechEagl
¢%?20shall,a%20better%20place%20t0%20live

10 https://www.itln.in/cargo-drones/skye-air-aiims-
rishikesh-team-up-to-deliver-tb-medicine-
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The Northeast states, Himalayan north, and tribal
hinterlands, are prime targets for medical drone
delivery, as drones can shorten the transit time and
reduce costs for critical medical supplies. But drones
can also fly over landslides, floods, or washed-out
roads to reach remote villages. For example,
Meghalaya’s West Khasi Hills saw India’s first drone
medicine delivery for exactly this reason — to leapfrog
the difficult terrain and serve a remote clinic in
minutes [4].

B. Islands and forested areas

Areas like - the Andaman & Nicobar or Sundarbans
regions are also suitable for medical drone deliveries.
Though, so far significant projects have not been
launched due to low population density.

C. Disaster-hit regions

Disaster-hit regions are most suitable for delivering
relief medical supplies when ground transport is cut
off. This is a use-case proven in other countries during
cyclones and earthquakes.

D. States with high population density and large
rural base

Drones are being tested to support rural healthcare
centers that are far from district hospitals. As an
example, the Medicine from the Sky trials in
Telangana, connected central vaccine stores to PHCs
in remote parts of the state, ensuring timely
immunization stock replenishment. This presents huge
potential for the regions with poor road infrastructure
but existing healthcare outposts, like - the Northeast,
parts of Central India, and high-density rural belts
where drones can bypass congestion and distance.

With over 60% of Indian population living in rural
areas and an uneven distribution of healthcare
facilities, last-mile delivery is a critical challenge. The
initiatives so far have proven that drone/UAVs can
bridge this gap by rapidly connecting urban centers
(where labs and blood banks are located) to far-flung
communities. The next step is to create the network to

1348045#:~:text=Skye%20Air%2C%20AIIMS%20Rishike
sh%20team,kilometers%20in%20under%2014%20minutes
Uhttps://www.healthcareradius.in/features/technology/redcl
iffe-skye-air-launch-drone-pilot-flights-in-
uttarakhand#:~:text=Redcliffe%2C%20Skye%20Air%201a
unch%20drone,road%20and%2012%20hours
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expand these successes from small pilots to routine
operations across India’s diverse geographies.

VII. WHY INDIA LAGS: GAP ANALYSIS OF
CHALLENGES AND BOTTLENECKS

Despite the promising pilot projects, India’s adoption
of drone delivery in healthcare remains behind global
leaders. Several interrelated gaps explain why
nationwide implementation has been slow:

A.  Regulatory Bottlenecks

One of the impediments in the application of drones
for medical delivery has been the rigid regulations.
Until recently, India only allowed drone flights within
visual line of sight, with BVLOS (Beyond Visual Line
of Sight) operations heavily restricted'?. All long-
range medical delivery drone flights required case-by-
case approvals from the central government, making it
impossible to scale services widely. While this
cautious approach was driven by safety and security
concerns, but it significantly stifled innovation. India
also lacks a robust unmanned traffic management
(UTM) system to coordinate UAV flights. Large scale
operations are not viable in the absence of clear air
traffic rules for drones, creating uncertainty and risk.
This contrasts to countries like Rwanda which forged
ahead with supportive policies. India’s drone rules
setup in 2021 are still evolving, with multiple on-going
amendments being made to enable routine medical
BVLOS flights. This regulatory lag has kept most
projects in pilot mode.

B. Infrastructural and Technical Gaps

Implementing scalable drone delivery operations
requires robust infrastructure that India needs to
develop. For example, there is a need for drone ports
or landing zones at health facilities, maintenance and
charging stations, and command-and-control centers
to monitor flights. Many rural clinics lack even basic
internet or electricity, complicating the setup of drone
endpoints and real-time tracking systems. Digital
connectivity  is  required  for
communication links (via cellular or satellite

continuous

networks) which is essential for safe BVLOS drone

https://economictimes.indiatimes.com/tech/technology/dr
one-firms-push-for-easier-rules-to-soar-beyond-
bvlos/articleshow/119820169.cms?from=mdr#
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operations. But remote areas in India often have poor
cellular ~ network  coverage, and  satellite
communication is still highly regulated for
government use only. Connectivity blackspots hinder
route planning as a drone flying beyond signal range
could pose safety risks. GPS and radio signals also
interfere with terrain obstacles like mountains or dense
forests, requiring more advanced navigation solutions
than those currently available. Limited range and
payload capacity of available drones is another
important challenge. While newer hybrid drones can
cover 80-100 km, most readily available drones in
India have ranges of only 10-20 km and carry at most
2-4 kgs. This restricts the distance and quantity of
supplies per trip unless newer and customized high-
end drones are deployed. Without investment in better
equipment and supportive infrastructure (like
communication relays, navigation aids), drone
networks cannot cover the vast rural expanses safely
or effectively. Consequently, even successful pilot
projects remain limited in scope and are unable to
interconnect or scale up.

C. Financial Constraints

The economics of drone delivery are challenging due
to the small scale of the pilot projects. Initial trials
have shown that per-delivery costs can be quite high
when factoring in the capital expense of drones,
training, and regulatory compliance. A World Bank
review noted that pilot programs globally have
reported per-delivery costs ranging from $20 up to
several hundred dollars, far more expensive than
traditional transport on a per-trip basis in some cases
[5]. In India, early vaccine delivery trials were largely
subsidized by state government departments or
international organizations, so a commercially viable
business model is still to be proven. Operating drones
requires skilled staff and maintenance, and until there
is high volume, the cost per delivery remains high. The
capital investment required, is also significant —
drones with medical-grade payload systems, cold-
chain boxes, etc., can cost tens of thousands of dollars
each, especially if sourced internationally. This cost
can be significantly reduced if the drones are
manufactured in India, by customizing to Indian
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requirements. Further capital investment is required in
setting up distribution hubs. State health departments
in India have tight budgets to service a large
population, and providing funds for drone programs
can mean diverting funds from other services which
are essential. This may be hard to justify without clear
cost—benefit data. Also, many insurance and liability
questions are still unresolved. For example, who bears
the cost if a drone crashes with valuable vaccines?
Private drone companies in India are still seeking
revenue models which are viable, and many have
turned to government contracts or CSR-funded
projects. But these projects can be sporadic. Until the
per-trip cost comes down through scale or innovation,
mainstream adoption will be financially challenged.
On the positive side, analyses suggest that in remote
areas with poor roads, drones can eventually reduce
per-delivery costs by ~50% compared to vehicle
routes, as long as the upfront investment is made and
the drone fleets can maintain high utilization.

D. Administrative Hurdles

There are certain other regulatory or administrative
issues that exist, apart from lack of BVLOS rules,
which hamper operational implementation and
growth. Customs and certification requirement for
importing advanced drones or spare parts can be quite
cumbersome. Until 2021, heavily bureaucratic
processes like — requirement of drone pilot licenses
and each drone requiring a unique ID, made it slow for
start-ups to procure and deploy new drones. Approval
for each flight path is still required in many cases via
the Digital Sky platform, which can delay operations.
The learning curve for officials is steep, and local
administrators may be unfamiliar with drone
regulations, causing additional red tape for
implementations. Certain liability and legal questions
also exist, like — permissions for airspace, and privacy
laws, that remain unresolved. These administrative
factors in India lead to risks for the drone operators,
compared to countries where drone regulations are
more streamlined.

E.  Socio-Cultural and Acceptance Factors

Any new technology adoption has to deal with
acceptance issues, drones are no different. Medical
drones face the same trust and acceptance challenges.
Most healthcare workers and local community leaders
in India are unfamiliar with drone capabilities. This
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leads to hesitation in trusting the drones with sensitive
medical cargo. The commercial usage of drones is
mostly associated with recreational purposes like
photography. Other common concerns shared by
healthcare workers relate to the security and privacy
issues such as — crashing of the drone or the cameras
on drones violating privacy [6]. This lack of correct
information and confidence in the technology leads to
resistance by healthcare workers, e.g., village nurses
prefer the certainty of a road courier over a drone drop
for delivering blood, until the technology repeatedly
proves itself. Some communities even fear drones,
considering them as risky flying machines, or unsafe
for privacy. Building public confidence requires
operators to engage with the community and provide
transparency through information dissemination
which is many times overlooked in tech-driven pilot
programs. Also, there are concerns that drones might
replace drivers or health workers’ transport duties. So,
it is important to allay these fears by introducing
campaigns for awareness and pilot projects which
demonstrate the potential that drones can aid the
healthcare workers and enrich their jobs. It is
important to manage perceptions and public opinion,
as even a single crash or mishap can quickly lead
people to distrust the technology. While Indian pilots
have had strong safety records so far, widespread
implementation might be closely watched by the
public and media.

Though the success of pilot projects has established
the potential and benefits of the use of medical
delivery drones in India - policy inertia, infrastructure
deficits, cost hurdles, and human factors, have led to
limited progress in application of drone based delivery
for medical supplies. Concerted policy support and
investment in infrastructure is important to unleash
this potential. Private investments and community
adoption will naturally follow, since the possibilities
offered by these solutions are unique.

VIII. ENABLERS AND SOLUTIONS FOR
SCALING UP THE USE OF DRONES FOR
HEALTHCARE IN INDIA

To overcome the above outlined barriers, India can
pursue a multi-pronged strategy, aligning policy
reforms, technological upgrades, and stakeholder
collaboration:
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A. Regulatory Streamlining

The government must continue to refine drone
regulations to enable safe but simpler approval
processes for medical deliveries. A dedicated BVLOS
regulatory framework is essential — defining clear
standards for — drone hardware, operator training, and
risk mitigation. This will allow authorities to certify
long range medical drone operations at scale. The
Drone Rules 2021 and subsequent 2022 amendments
were a positive step in this regard, drastically reducing
paperwork (e.g., abolishing drone pilot licensing fees
and easing import rules). Building on these, India’s
aviation regulator (DGCA) should finalize standards
for delivery drones and BVLOS flight permissions.
For instance, specifying technical requirements (like
redundant communication links, collision avoidance
systems) for drones to fly beyond sight. This will give
manufacturers a clear target for certification.
Similarly, establishing drone corridors — predefined
low-altitude routes for drones will create safe lanes for
frequent deliveries between medical facilities. Some
states are already demarcating such corridors (e.g.,
between distribution centers and PHCs) under pilot
programs. These need to be coordinated nationally, to
ensure a consistent countrywide standard for
operation, just like aerial routes. Indian government
has been formulating an Unmanned Traffic
Management (UTM) policy. Rapid implementation of
a UTM system will enable real-time tracking of drones
and provide a safe airspace without air conflicts. With
a robust UTM and simplified BVLOS approvals,
operators could launch regular drone flights without
the current bureaucratic delays. Such regulatory agility
to balance safety with innovation is an imperative for
scaling up. Policymakers should also consider
sandboxes or fast-track permissions for drones
dedicated to healthcare, given the clear public benefit.

B. Public-Private Partnerships (PPP)

Given the sensitive nature of critical healthcare, as
well as aerial operations, this sector is a fertile ground
for close collaboration between government agencies
and private operators. This will help in accelerating
deployment while keeping all the safeguards in place,
as well as prioritizing critical care vs purely
commercial interest. The government can leverage the
expertise and agility of start-ups while providing them
with necessary support (funding, permissions,
infrastructure). Public-private partnerships could take
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the form of service contracts where drone firms deliver
medical goods for state health departments for a
contracted fee. Telangana’s ‘Medicine from the Sky’
and other pilots were PPPs involving state
governments, the World Economic Forum, and start-
ups, which have already paved the way for such
collaboration. Formalizing such models, states could
run competitive tenders for drone delivery services in
defined areas, ensuring accountability and cost-
effectiveness. PPPs also enable sharing of costs — for
example, a state might build drone launch pads at
hospitals, while a company operates the drones on a
per-delivery payment model. The Drone Shakti
initiative announced by the central government is
geared towards facilitating adoption of drone solutions
in partnership with industry. This approach ensures
government oversight to align initiatives with public
health needs, while tapping into private sector
efficiency and innovation. It also provides opportunity
for non-profit organizations (NGOs) and international
donors (e.g., WHO, UNICEF) to fund projects
involving drones for immunization or tuberculosis
programs, as part of multi-stakeholder alliances.

C. Advancing Drone Technology (Focus on Hybrid
VTOL)
Since India has varied terrain and infrastructure
constraints, choosing the right drone designs for
India’s use-case is crucial. Thus, vertical take-off and
landing (VTOL) drones are highly desirable. VTOL
drones (including multirotor designs and hybrid fixed-
wing VTOL) do not require runways, allowing them
to launch and land in tight spaces like - village clinics
or hospital rooftops. They also combine range and
speed, for instance — hybrid drones used in Meghalaya
can fly up to 100 km at ten times the speed of road
vehicles. Adoption of such hybrid eVTOL drones that
offer a balance of long range, sufficient payload (2-5
kg), and precise delivery to the doorstep of healthcare
facilities, can make medical supplies delivery in India
safer and lower cost — both in terms of capital expense
as well as operational expense. Investment in
indigenous R&D to manufacture these drones should
be able to drive the costs down and provide the
opportunity for India to be a leading provider of robust
drone solutions. The government’s Production Linked
Incentive (PLI) scheme for drones launched in 2021
and other incentives under Drone Shakti aims to boost
local production and innovation. Drones need to be
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technically rugged for India’s environment and able to
fly in monsoon rains, high winds, and hot
temperatures. Collaborations for research between -
drone manufacturers, operators and academic
institutions (IITs, NITs, etc.) can help develop new
battery technology to increase flight times, and
improve safety features (e.g., autonomous parachutes
or collision-avoidance sensors suited for jungles and
mountains). Load capacity enhancements would also
expand use-cases, as even an extra 1-2 kg could enable
transport of larger medical kits or multiple units of
blood. By adopting drones which are tailor-made for
healthcare (e.g., with insulated payload boxes for cold-
chain), operators can address the challenge of
technology being a limiting factor. Thus, the right
drone tech — long-range, VTOL, weather-resistant, and
medical grade — is an essential enabler for success.

D. Infrastructure Development

Robust infrastructure is the core of an effective

medical delivery drone network. The key elements of

this infrastructure include:

*  Drone logistics hubs at locations which are
strategic. These hubs could be based at district
hospitals or blood bank facilities, serving as
launch and landing points for drones that radiate
out to smaller clinics. The hubs would house
charging stations, spare parts, and possibly a fleet
of drones maintained on-site. India’s first such
hub in Meghalaya (Jengjal Sub-divisional
Hospital) provides a model, where a centralized
drone station services a radius of clinics in hard-
to-reach areas'®.

*  Designated landing zones (DLZs) need to be
prepared at the receiving sites — for example, a
clear patch of ground or a rooftop heliport at a
rural PHC. Some trials have used improvised tarp
landing pads; scaling up will require more
permanent solutions, potentially even drone
postboxes (secure boxes for drones to drop
packages, e.g., Jedsy in other countries).

o Integrated command-and-control centers. These
centers would help monitor drone flights in real
time, manage scheduling, as well as handling of
contingencies like rerouting during bad weather.
Integrating these centers with the healthcare

3 https://meghssp.org/meghalaya-drone-delivery-

network#:~:text=Meghalaya%20Drone%?20Delivery%20N
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logistics systems that exist (e.g., linking to
hospital inventory software) can allow automatic
dispatching of drones when supplies are short.
The NITI Aayog and MOHFW can work together
to set up pilot command centers in regions like
northeast India, which coordinate all drone flights
for medical deliveries in that region. Upgrading
digital infrastructure is vital, including 4G/5G
network coverage or satellite communication for
health facilities which are remote. This will
enable reliable drone control links.

*  Unmanned Traffic Management  Systems
including radar and tracking servers might be
installed initially in high-traffic corridors to safely
handle multiple drones in the air. Although these
investments are significant, they pay off by
making drone operations integrated and scalable
rather than ad-hoc. Without addressing such
infrastructural bottlenecks, delivery drones risk
remaining isolated pilot projects instead of being
part of a seamless healthcare delivery system.

E.  Making Operations Affordable

Cost considerations must be dealt with a multi-

pronged approach to make drone deliveries viable in

the long-term. Potential solutions include:

*  Drone-as-a-Service (DaaS) model — rather than
each state buying its own fleet, governments can
lease equipment or contract services from drone
companies. Leasing or outsourcing to start-ups
can reduce upfront capital expenditure as well as
ensure supply of spare parts and expert and
maintenance, which is well-suited for the public
sector. For example, a state health department
could pay a monthly fee or per-delivery charge to
a provider who handles the drone operations,
which is similar to hiring an ambulance service.
This model enables the private sector operator to
maintain a large fleet of drones with high
utilization rates. Which helps in optimizing the
costs and operational efficiency.

*  Sharing of resources. Neighboring districts or
different departments within the same district or
state could share drone logistics infrastructure to
increase utilization. Higher volume will drive

etwork%20,emergency%?20deliveries%200f%20medical %2
Osupplies
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down the marginal cost per delivery (e.g., health,
meteorological and postal departments could
share the same drones and infrastructure for
logistics and gathering of weather data). As seen
globally, costs drop significantly when drones are
flying full schedules rather than sporadic trips.

*  Government subsidies or viability gap funding in
the early stages for critical healthcare services can
help establish viability until other commercial use
cases emerge. Certain level of subsidy is justified
to ensure equity (much like postal services or
ambulances are often subsidized in rural areas).
The central government’s Drone Shakti program
includes provisions to support start-ups and
catalyze demand, which can help offset initial
losses until operations reach scale.

*  Promoting local manufacturing via the PLI
scheme and R&D grants can lower drone costs,
reduce import dependency, and even -create
opportunities for export. Over time, as hardware
costs fall and more players enter the market,
competition will further improve affordability.

*  Dedicated drone corridors can help develop a
dense network of drone routes bringing about
economies of scale to eventually bring down per-
trip costs for drone deliveries. This synergistic
benefit can also be offset by reducing the cost of
maintaining roads and vehicle fleets for remote
deliveries by surface.

*  Exploring innovative financing such as, corporate
sponsorships or CSR initiatives for funding
medical drones for certain regions, or integrating
costs into healthcare budgets treating drone
logistics as part of essential health services, can
ensure financial sustainability. A creative mix of
funding sources — government, private
investment, and even fees per delivery from end-
user hospitals could be used to build a sustainable
economic model.

14 https://igrua.gov.in/drone-training
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F.  Training and Capacity Building
Having drone pilots, cargo operators, drone traffic
controllers and trained healthcare workers is as

important as deploying the required equipment and
infrastructure. The government has announced
ambitious plans to train thousands of new drone
pilots'* by establishing drone training schools in every
state and even training one pilot per village in the long
run [6]. Initiatives like Drone Shakti support the setup
of certified Remote Pilot Training Organizations
(RPTOs), which are now expanding curricula to
include medical logistics and cold-chain handling
modules. By investing in local skills development,
authorities can ensure a pipeline of qualified operators
to safely fly medical drones and troubleshoot technical
issues on the ground even in rural areas. Equally
important is upskilling healthcare workers to integrate
drones into everyday healthcare delivery. Since most
health professionals initially lack awareness or trust in
drone technology [7], hospitals and health agencies
need to organize workshops and live demonstrations
for doctors, nurses, and medical logisticians. Frontline
staff who become familiar with drone operations are
more likely to request and utilize drone services. In
fact, incorporating drone protocols into emergency
response training - for instance, teaching how to
summon a drone for urgent blood supplies will
normalize the practice. As healthcare teams gain
confidence with drones, they can fully incorporate
drone delivery into their workflows, ensuring that the
technology is used to its fullest life-saving potential.

G. Building Public Trust and Awareness

Building community acceptance is an important
though long-drawn effort in effective delivery of
medical drone benefits. Early acceptance requires
concerted effort to introduce the benefits of medical
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drones though - public demonstrations, consultations,
and feedback forums in villages and through trust local
physicians. This can help demystify the technology,
and to accept its risks against the possibilities it brings
to fore. As an example, the Medicine from the Sky
pilot in Arunachal Pradesh was praised for involving
local communities in the planning and ensuring they
understood the safety measures and benefits'.
Positive storytelling and media coverage can help the
public see drones as life-saving allies by highlighting
success stories (e.g., a drone that saved a new-born by
delivering an antivenom to a remote area in time). At
the same time, transparency about safety and privacy
concerns based on data and disclosures can help
address concerns. Clearly, such disclosures require
maintaining a solid safety record through meticulous
operations. Eventually, the initial skepticism is likely
to fade, as it has for telemedicine or mobile health apps
over the years.

The enablers identified above can break down the
barriers to drone delivery adoption, and accelerate
implementation. Policy think-tanks like NITI Aayog
and agencies like ICMR have already published
guidance on using drones for healthcare and called for
greater public-private collaboration to ensure
healthcare equity in challenging areas [4]. Now the
pilot lessons need to be turned into scalable programs
that make drones an integral part of India’s healthcare
system.

IX. OUTLOOK AND RECOMMENDATIONS

Rapid evolution of drone technology particularly in
Defence and commercial operations is convincing to
make medical drone a mainstream component of
medical logistics within the next decade. This section
outlines a forward-looking vision and key
recommendations for realizing that outcome:

Transformative Impact: A scaled-up national network
of medical drones could dramatically improve
healthcare delivery in India on several fronts.

A. Emergency response
The unprecedented speed, on-demand availability and
unrestricted access though aerial routes, provided by

5 https://www.weforum.org/impact/drones-delivering-

vaccines/#:~:text="
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medial drones is unparalleled. In post-disaster
scenarios drones can quickly ferry first-aid supplies,
vaccines, or even carry an automated external
defibrillator to a cardiac arrest patient in a remote area.
The value of timely delivery of primary care in such
life-saving situations in invaluable. Any other form of
transportation is likely to take longer, or not even be
feasible when large areas are submerged in water or
devastated after earthquakes, or even contaminated
after radioactivity or biological spread. An integrated
drone network could cut emergency response times by
50% or more, and ensure that blood for trauma or anti-
snake venom reaches rural clinics in time. This would
directly translate into reduced mortality in cases of
hemorrhage, sepsis, and other acute conditions.

B.  Efficiency in supply chain

Medicines and diagnostics take long transit times and
face frequent stockouts at rural clinics, especially for
supplies which are high value or perishable and cannot
be stocked. This can be eradicated or minimized with
faster turnaround including on-demand lab tests.
Combined with telemedicine and remote diagnostics
this delivers almost 80% of specialized healthcare for
patients right at the local hubs, with only invasive
surgical and in-patient treatments requiring physical
presence at specialty or district hospitals. The aligned
benefit of this network is to increase the effective
reach of existing healthcare infrastructure without
massive new construction of roads or clinics,
effectively bringing the services of urban hospitals to
the doorsteps of remote communities. There are also
potential cost savings through reduced wastage of
expired or overstocked supplies by delivering just-in-
time inventory, and lower personnel costs due to fewer
long-distance trips by health workers. A modelling
study in one region showed that shifting vaccine
deliveries to drones saved about 20% in logistics costs
when factoring in the elimination of dedicated trips by
jeeps and motorbikes [3]. When scaled across India’s
vast public health system with scarce funding to cover
the entire rural population, even a 20% logistics cost
reduction could free substantial funds for patient care.
Timely care also prevents multiple complications via
faster drug/test delivery, saving costs for patients and
the system.
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Fig 3: Union Information and Broadcasting Minister
of India, Shri. Anurag Singh Thakur flagging of the
‘Drone Yatra 2.0’, in Chennai 6 Dec 2022
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C. Government and Policy Recommendations

Drones need to part of the national heath strategy
rather than good-to-have gizmos. A clear policy
roadmap for drone integration possibly led by NITI
Aayog in coordination with the Ministry of Civil
Aviation and Health Ministry, can help deliver this'®.
Ambitious targets like “By 2030, every district in hilly
and northeast states will have at least one drone
delivery hub™'’, can provide the vision and rally
support from private and international partners.
Aligning drone initiatives with existing schemes will
also accelerate acceptance — for example,
incorporating drones into the National Health Mission
for last mile delivery, or using drones in programs like
Universal Immunization Program to reach all villages.
Expansion of government funding via initiatives like
the PLI scheme and Drone Shakti, will incentivize
local manufacturing and innovation in medical drones.
To deliver the required regulatory support, India
should consider creating a special fast-track for
healthcare drones under DGCA. Policymakers should
also invest in drone pilot training programs at scale
(e.g., drone pilot courses for youth in ITIs and
Polytechnics, creating local employment and
expertise). Finally, it would help to institutionalize
data collection and research on drone projects to
measure health outcomes, cost-benefit, and share best

https://static.pib.gov.in/WriteReadData/specificdocs/docu
ments/2025/jan/doc202513480101.pdf
Yhttps://www.pib.gov.in/PressReleasePage.aspx?PRID=18
81169
18 https://www.unmannedairspace.info/latest-news-and-
information/drone-federation-of-india-calls-for-drone-
traffic-management-system-and-bvlos-framework/
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practices, so that the evidence can be used to guide
policy refinement and mass communication.

D. Recommendations for Drone Companies
Drone companies in India should prioritize safety and
compliance, as 1near-perfect safety track record is of
utmost importance to convince regulators and
customers, even while other project performance
indicators  still need improvement. Proactive
engagement with DGCA to help shape BVLOS
standards through industry bodies like the Drone
Federation of India are will also ensure that
regulations are realistic and supportive'®. Companies
should aim to develop turnkey solutions for healthcare
use cases rather than just selling a drone. As project
implementation requires end-to-end service including
maintenance, training, and integration with hospital
supply systems. This makes it simpler for a hospital or
state government to adopt the service. Partnering with
established logistics and pharma companies can also
help. Drone firms should continue to innovate around
payload delivery mechanisms — for example, devising
secure winch systems or drop boxes that can be used
even when no trained person is on the ground to
receive the package. They should also develop
specialized drones like - larger drones for organ
transport between cities, or swarm systems for disaster
relief. Lastly, companies should engage in community
outreach and user training as part of their projects to
ensure smooth operations and build goodwill for their
services. Drone Federation of India has outlined an
ambitious Bharat Drone Stack vision 2030 in this
regard [8].

E.  Recommendations for Healthcare Providers
Hospitals, clinics, and health NGOs in India should
play an active role in adoption of drone usage in their
operations. Large hospital networks can start by using
drones to link their lab facilities or blood banks with
peripheral centers, as was done in the Bengaluru area
and North East pilots!®. Healthcare administrators
should identify critical gaps with the possibility for

19 https://www.itln.in/cargo-drones/skye-air-aiims-

rishikesh-team-up-to-deliver-tb-medicine-
134804 5#:~:text=Skye%20Air%2C%20AIIMS%20Rishike
sh%20team,kilometers%20in%20under%2014%20minutes
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drones to fill the need (e.g., a frequently out-of-stock
medicine at a rural clinic). By documenting
improvements, in terms of - faster treatments, fewer
stockouts, lives saved in ambulances due to quicker
blood delivery etc., healthcare providers can build a
case for more investment in drone deliveries. The
frontline healthcare workers can provide useful design
inputs on practical issues like - how to package
samples for drone transport, or best times to schedule
flights to improve service delivery. Moreover,
integrating drones with telemedicine efforts could
multiply impact: for example, a telemedicine
consultation could end with the doctor dispatching
needed medicines or test kits via drone to the patient’s
location. Health systems should prepare for such
workflows by updating protocols. Medical institutions
should collaborate in consortia to jointly invest in a
drone network to serve their region, sharing costs and
maintaining high utilization for the investments.

X. LONG-TERM VISION FOR
MAINSTREAMING DRONES IN INDIAN
HEALTHCARE

If the above laid out steps are executed, the next 5-10
years could see drones transitioning from
experimental pilots to a ubiquitous solution in India’s
healthcare arsenal. One can envision a scenario where
state-wide drone networks operating daily emergency
drone dispatches are a routine part of 108 ambulance
services. Government medical stores would be using
drones to restock remote PHCs every week, and
patients in isolated areas can receive prescription
refills at their local clinic via drone in a matter of
hours. Drones can also carry-out enhanced deliveries
like — transporting organs for transplant between cities
to save time in the “golden hours” for organ viability,
or delivering point-of-care diagnostic devices (like
portable lab kits) to villages and returning with
samples. There could also be larger cargo drones or
drone pods that can carry 20-50 kg, enabling group

20 https://www.weforum.org/impact/drones-delivering-
vaccines/#:~:text=,0f%20technology%20for%20social %20
impact

2L https://www.weforum.org/press/2022/05/drones-to-save-
lives-by-providing-urban-grade-healthcare-in-rural-areas-
of-india/
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deliveries or mobile clinic setups. Advancements in Al
and automation could also enable a single control
center to oversee hundreds of drone flights across a
region, with route and time optimization. All of this
will contribute to a more equitable healthcare system
— one where location no longer dictates the quality of
care one can receive. As Indian President Droupadi
Murmu remarked regarding drone programs, such
technology can ensure healthcare access “to the
remotest of places,” truly leaving no one behind?.

XI. FUTURE OUTLOOK

The trajectory of drone delivery in healthcare points to
a transformative decade ahead. We can expect to see a
dense network of drone corridors connecting blood
banks, labs, and health centers by 2030, especially in
regions where roads are poor or distances vast.
Improvements in technology from longer-range hybrid
drones to precision drop systems will enable transport
of heavier payloads. For patients in remote Himalayan
or desert communities, routine medicines and test
samples may arrive via autonomous aircraft, on-
demand and within the hour. This integration would
effectively bring advanced healthcare to the doorstep
of villages that once took days to reach?!. Stakeholders
also envision using drones as telemedicine hubs,
where a drone might deliver supplies and also carry
telehealth devices to facilitate remote consultations®2.
This mainstreaming of medical drones will yield
system-wide benefits. By 2030, it is expected that
medical drones will deliver significant cost savings
through more efficient inventory management and
reduced waste?’. Emergency response times in rural
areas could drop by 50-70%, improving survival rates
for trauma, snakebites, and cardiac arrests. India’s
commitment to becoming a global drone hub by 2030
means continued policy support and innovation
funding, which will further accelerate progress®*.
Continuing this momentum, can position India to lead
the world in demonstrating the deployment of

22 https://community.nasscom.in/communities/emerging-
tech/drone-delivery-indian-healthcare-new-lifeline-reach-
remote
Bhttps://www.worldbank.org/en/news/feature/2023/07/18/
drones-deliver-medicines-to-distant-health-centers-in-rural-
meghalaya
Zhttps://www.pib.gov.in/PressReleasePage.aspx?PRID=19
64799
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unmanned aircraft systems to save lives, improve
health outcomes, and build a more equitable
healthcare system for all.
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