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Abstract

Transdermal microneedle medicinal patches containing homeopathic medicine represent a
groundbreaking advancement in drug delivery, merging traditional homeopathic approaches with
modern microneedle technology. This novel delivery system leverages micron-sized needles to create
microchannels in the skin, facilitating efficient and painless administration of highly diluted
homeopathic treatments directly to the dermal tissue. Microneedle technology bypasses the stratum
corneum barrier, enhancing the bioavailability of homeopathic substances and potentially improving
therapeutic outcomes. Applications of these patches extend across pain management, cosmetic therapy,
and even cancer treatments, illustrating their versatility. Despite promising prospects, challenges
related to regulatory acceptance and safety validation remain, particularly within the context of
homeopathic applications. Continuous research on optimizing microneedle design and materials could
catalyze wider clinical adoption, potentially bridging the gap between alternative and conventional
medicine.
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Introduction

Transdermal Microneedle Medicinal Patches Containing Homeopathic Medicine are an
innovative drug delivery system that merges traditional homeopathic practices with cutting-
edge microneedle technology. This method employs micron-sized needles to create
microchannels in the skin, allowing for the efficient and painless administration of
homeopathic treatments directly to the dermal tissue. This approach has garnered attention
for its potential to enhance patient compliance and optimize therapeutic outcomes by
improving the bioavailability of homeopathic substances, which are typically administered in
highly diluted forms. The integration of homeopathy with transdermal microneedle systems
represents a notable advancement in both fields. Homeopathy, founded in the late 18th
century, relies on the principles of "like-cures-like" and the "law of infinitesimals" to treat
various ailments, but its efficacy remains a topic of debate within the medical community 4,
Microneedle technology, characterized by its minimally invasive nature, has been recognized
for its ability to bypass the stratum corneum barrier, thereby facilitating the absorption of
therapeutic agents that would otherwise be poorly delivered through conventional methods
3

Research in this domain is rapidly evolving, with ongoing studies focused on optimizing
microneedle design, materials, and formulations to enhance drug delivery. Prominent
applications include pain management, cancer therapy, and cosmetic treatments, which
highlight the versatility of microneedle patches in diverse medical fields 1.

However, challenges related to the regulatory landscape and safety assessments continue to
influence their adoption, particularly in the context of homeopathic applications, where
skepticism regarding efficacy and safety persists among healthcare professionals and
regulatory bodies [>©l,

Overall, transdermal microneedle patches containing homeopathic medicine represent a
promising intersection of traditional and modern therapeutic approaches, with the potential to
transform how homeopathic treatments are delivered. As research progresses, these systems
may play a crucial role in bridging the gap between alternative and conventional medical
practices, although ongoing scrutiny and rigorous validation will be essential for their
widespread acceptance and use [ &,
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Advancements in Transdermal Delivery Systems

As the field of homeopathy evolved, advancements in drug
delivery methods became critical. The development of
transdermal drug delivery systems (TDDS), particularly
microneedle technologies, marked a significant innovation.
These systems utilize ultra-small needles to create pores in
the skin, enhancing the delivery of therapeutic substances
with minimal invasiveness and improved patient compliance
[3,4]

Microneedle patches, which can incorporate homeopathic
medicines, emerged as an effective and pain-free method for
delivering medications through the skin. They offer several
advantages over traditional transdermal methods, such as
controlled release of active ingredients and the potential to
deliver larger biomolecules that would otherwise struggle to
penetrate the skin barrier [5 61,

Current Trends and Future Directions

The integration of homeopathic medicine with microneedle
technology represents a growing trend in transdermal
therapeutics. Research is ongoing to optimize the materials
and fabrication techniques for microneedles to enhance their
efficacy for various applications, including the treatment of
skin diseases and chronic conditions [ 6. As these
technologies mature, they may offer novel solutions that
bridge the gap between traditional homeopathic practices
and modern medical advancements.

Mechanism of Action

Transdermal microneedle patches operate by utilizing
micron-sized needles to penetrate the outer layer of the skin,
facilitating drug delivery directly to the dermal tissue. The
microneedles, which measure between 10-2000 pum in
height and 10-50 um in width, create microchannels in the
stratum corneum without causing significant pain, allowing
for efficient and safe drug administration [ 91,

Types of Microneedles

Microneedles can be categorized into several types based on

their structure and function, including solid, coated, hollow,

dissolving, and hydrogel microneedles [* 17,

e Solid Microneedles: Primarily used for creating
microchannels for drug permeation.

e Coated Microneedles: These have a drug coating that
dissolves upon contact with the skin, releasing the
therapeutic agent.

e Hollow Microneedles: Designed to deliver liquid
formulations directly into the dermal layer.

e Dissolving Microneedles: Made from biodegradable
materials that dissolve in the skin, releasing the drug as
they degrade &9,

e Hydrogel Microneedles: Capable of swelling upon
contact with moisture, which can enhance drug release
properties [191,

Drug Release Mechanism

The mechanism of action for microneedle patches involves
both physical and chemical processes. When the
microneedles penetrate the skin, they create microchannels
that bypass the stratum corneum, which is typically a
significant barrier to drug absorption. This direct access to
the dermis enhances the bioavailability of various agents,
including macromolecules like proteins, RNA, and even
vaccines &9,
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Once inserted, the formulation within the microneedles can
be either released through passive diffusion or be actively
delivered using external pressure or electrical stimulation.
This is particularly beneficial in the administration of
homeopathic medicines, which often require precise dosing

and rapid absorption to maximize their therapeutic effects
[11,9]

Safety and Efficacy

Safety assessments for microneedles focus on infection
risks, sterility, and the potential for deeper tissue damage.
Studies ensure that the microneedles maintain sterility and
are manufactured to minimize risks associated with
micropuncture sites, such as contamination and microbial
growth 0% 8 Additionally, the design and material of
microneedles are tailored to optimize drug delivery while
enhancing patient comfort, leading to their growing
application in both therapeutic and cosmetic fields & 9,

Applications

Transdermal microneedle (MN) patches are emerging as a
versatile platform for the delivery of various therapeutic
agents, including homeopathic medicine. Their applications
span multiple domains, each capitalizing on the unique
properties of microneedle technology.

A. Pain Management

Microneedles are being explored for pain management
applications as well. Research indicates that MN patches
can deliver analgesics efficiently, which is particularly
beneficial for patients experiencing chronic pain conditions
[11]

For instance, studies have demonstrated the feasibility of
using MN patches for the targeted delivery of analgesic
compounds to alleviate neuropathic pain 4,

B. Drug Delivery

Microneedles facilitate efficient transdermal drug delivery
by creating microchannels in the skin, thereby bypassing the
stratum corneum barrier that typically limits drug absorption
[11]

This method has been extensively researched for various
drugs, including peptides and proteins, as it enhances
bioavailability and reduces pain associated with traditional
injection methods ™,

For instance, dissolving microneedle arrays have been
developed for the self-administration of dihydroergotamine
mesylate (DHE), demonstrating significant improvements in

bioavailability compared to conventional delivery systems
[11]

C. Cosmetic Therapy

The application of microneedles in cosmetic treatments has
gained popularity due to their ability to improve skin
conditions such as acne scars, wrinkles, and
hyperpigmentation I,

Clinical trials have shown that microneedling can enhance
the local action of cosmetic agents like eflornithine for
reducing facial hirsutism, and it has effectively stimulated
hair regrowth in patients with alopecia areata (111,

The increasing demand for minimally invasive cosmetic
procedures has spurred the development of microneedle
patches specifically designed for skin rejuvenation and scar
treatment 41,

~296 ~


https://www.homoeopathicjournal.com/

International Journal of Homoeopathic Sciences

D. Cancer Therapy

Recent advances have also seen the integration of
microneedle technology in cancer therapy. Microneedles
loaded with therapeutic agents like melittin have been
developed for localized treatment of conditions such as
rheumatoid arthritis, showing promising results in controlled
drug release and effectiveness (1,

These innovations highlight the potential of microneedles
not only for drug delivery but also for addressing complex
medical challenges in oncology.

Safety and Toxicology

While the applications of microneedle patches are
expansive, safety assessment remains critical. Studies focus
on the potential toxicity and chemical leaching from
microneedle materials, as well as the possibility of allergic
reactions in sensitive individuals (%41,

Regulatory bodies are increasingly involved in evaluating
the safety and efficacy of these devices, ensuring they meet
stringent clinical standards before widespread use [,

Advantages

Transdermal microneedle (MN) medicinal patches present
several benefits that enhance the efficacy and patient
compliance of drug delivery systems.

A. Improved Patient Compliance

The painless nature of microneedle administration and the
reduced need for frequent dosing contribute to enhanced
patient compliance, making it a favorable option for chronic
disease management [, With advancements in MN
technology, including the use of biodegradable materials
and innovative formulations, there is potential for more
widespread adoption in clinical settings, ultimately leading
to better patient outcomes ™I,

B. Enhanced Drug Delivery

One of the primary advantages of MNs is their ability to
facilitate the painless and efficient delivery of therapeutics
through the skin. Unlike conventional hypodermic needles,
which can cause discomfort and require skilled personnel
for administration, MNs create microchannels that allow for
direct delivery to the target site without significant pain or
trauma to the skin [, This method can effectively bypass
the stratum corneum barrier, improving drug absorption and
bioavailability for both small and large biomolecules,
including proteins and therapeutic genes [* 1,

C. Customizable Dosing

The dosage of drugs delivered via MNs can be customized
to maximize therapeutic effects while minimizing toxicity.
By adjusting the formulation and configuration of MNs,
healthcare providers can target specific dosages suitable for
individual patient needs, thereby avoiding issues related to
overdose or underdosing that are commonly associated with
other administration routes 1.

D. Non-invasive and Patient-Friendly

MNs represent a non-invasive alternative to traditional
parenteral routes, which are often associated with pain,
anxiety, and patient non-compliance. The ease of
administration provided by MNs increases patient
acceptance, especially in populations that may be sensitive
to needles, such as children and elderly patients 1,
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E. Versatility in Treatment Applications

MNs can be used in a variety of therapeutic applications,
including the treatment of chronic diseases such as diabetes
and cancer. For instance, MNs can facilitate the controlled
release of drugs like doxorubicin and docetaxel for cancer
therapy, allowing for targeted delivery that maintains drug
levels below the minimum toxic dose while ensuring
sustained therapeutic effects [*3, This versatility makes MNs
a promising option for delivering a range of bioactives,
including vaccines and nucleic acid-based therapeutics 1.

Overcoming Limitations of Other Delivery Methods

In contrast to oral drug delivery, which suffers from issues
like first-pass metabolism and low bioavailability for
lipophilic drugs, MNs provide a direct pathway into the
systemic circulation, enhancing overall drug effectiveness
(11 Additionally, MNs can address challenges faced by
other transdermal techniques that may lead to skin irritation,
providing a more tolerable option for patients [l,

Current Research and Developments

Recent advancements in microneedle (MN) technology have
garnered significant attention in the field of transdermal
drug delivery systems, particularly for their application in
homeopathic medicine. The microneedle method utilizes
micron-sized needles that can penetrate the epidermis,
allowing for efficient and painless delivery of therapeutic
compounds directly to the dermal tissue 3 €,

This innovative approach has been categorized into four
primary types: solid microneedles (SMNs), hollow
microneedles (HMNs), dissolving microneedles (DMNSs),
and coated microneedles (CMNs). Each type exhibits
unique properties and advantages, making them suitable for
various applications, including the delivery of drugs,
vaccines, and other biomolecules 3 81,

Advancements in Materials and Methods

With the rapid development of fabrication techniques,
researchers are exploring various nontoxic materials for the
production of microneedles. Recent studies have highlighted
the use of natural polysaccharides, such as chitosan and
alginate, which offer promising options for reducing
production costs while maintaining efficacy [ 81,
Additionally, innovations in microfabrication methods are
enabling the production of microneedles that can achieve
enhanced skin penetration and controlled release of drugs,
thereby improving therapeutic outcomes for patients [ 11,

Clinical Applications and Trials

Microneedle patches are currently undergoing extensive
research and clinical trials, demonstrating their potential for
treating a variety of health issues, including chronic skin
conditions like psoriasis [3 451,

Notably, successful Phase IlI clinical trials have indicated
exceptional safety and efficacy, paving the way for broader
clinical application of microneedle technologies in the
pharmaceutical and biomedical markets [ 121,

Furthermore, recent findings suggest that the combination of
microneedle delivery systems with advanced nanocarriers
can significantly enhance drug delivery efficiency, targeting
capabilities, and patient compliance B,

Challenges and Future Prospects
Despite the promising developments, several challenges
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remain in the widespread adoption of microneedle
technologies. Issues such as the complexity of the
fabrication process, economic considerations, and the
regulatory hurdles for clinical use must be addressed [** %1,
As the number of research teams and publications in this
field continues to rise, the future of microneedle technology
appears bright, with ongoing studies focusing on its
integration into various therapeutic areas, including
homeopathic medicine 91,

Comparison with Other Delivery Methods

Overview of Delivery Routes

Transdermal drug delivery systems (TDDS), particularly
those utilizing microneedles (MNs), have gained
prominence due to their unique advantages compared to
conventional routes such as oral and parenteral
administration. Oral drug delivery, while widely accepted
due to its ease of use and patient compliance, presents
challenges such as first-pass metabolism and low
bioavailability for certain lipophilic drugs, which can
diminish therapeutic effectiveness 41,

Parenteral injections, although providing rapid onset and
high bioavailability, are often associated with patient

discomfort and anxiety, along with potential adverse effects
[11]

Advantages of Transdermal Systems

MNs represent a promising advancement in TDDS by
creating microchannels in the skin that facilitate the painless
delivery of drugs directly into the bloodstream,
circumventing the issues associated with the gastrointestinal
tract 1. The transdermal route is favored for its non-
invasive nature and improved patient adherence, eliminating
the pain typically associated with hypodermic needles [ %1,
Furthermore, MN-based systems allow for sustained drug
release, which can lead to improved therapeutic outcomes
with lower doses of medication [% 41,

Challenges and Limitations

Despite their advantages, transdermal systems face hurdles
related to the stratum corneum barrier, which restricts the
permeation of larger molecules such as proteins and
therapeutic genes ™. To enhance permeability, various
techniques such as electroporation and iontophoresis have
been explored, yet they often come with risks of skin
irritation and require specialized equipment . In contrast,
while MNs are a less invasive option, the passive nature of
their delivery may still pose risks related to overdose or
underdosing, making it crucial to develop more responsive
systems 5],

Alternative Treatments

In comparison to microneedling and transdermal patches,
other treatment modalities like lasers, chemical peels, and
dermal fillers also exist. Each of these methods offers
distinct benefits and risks; for instance, laser treatments can
effectively stimulate collagen but may cause skin irritation
or require downtime for recovery 1%, Similarly, chemical
peels can improve skin texture but may also result in
adverse reactions such as peeling and redness.
Microneedling, by contrast, has been shown to be as
effective as laser resurfacing in enhancing collagen
production, making it a viable alternative for various skin
conditions 4. Moreover, combining microneedling with
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treatments like Platelet Rich Plasma (PRP) can further
enhance outcomes by delivering growth factors directly to
the skin (4,

Future Directions

The development of transdermal microneedle (MN) patches
represents a promising frontier in drug delivery systems,
particularly for homeopathic medicine. As research
progresses, several critical areas warrant attention to
enhance the efficacy and commercial viability of MN
technologies.

Customization and Scalability

The customization of drug doses in MN patches allows for
the maximization of therapeutic benefits while minimizing
toxicity risks M. To achieve this, the pharmaceutical
industry must focus on developing cost-effective and
reliable MNs adhering to current good manufacturing
practices. Encouraging industries and research entities to
advance MN technology will be pivotal as many MN
products are currently in the early stages of clinical trials,
providing a modern approach to managing a range of health
conditions [,

Integration of Advanced Drug Delivery Systems
Innovative strategies such as incorporating drug-loaded
nanoparticles (NPs) within MN patches have shown
promise, particularly for small molecular weight drugs with
short half-lives [,

Research by Ramadan et al. has demonstrated that MN-
mediated drug delivery can significantly enhance skin
penetration and stability of formulations, underscoring the
potential for improved therapeutic outcomes [4.,

Expanding on these findings could lead to breakthroughs in
targeted drug delivery and increase the acceptance of MN
technologies in diverse medical applications.

Multifunctional Applications

MNs exhibit unique properties that make them suitable for
various pharmaceutical and biomedical applications [,
Their capability to deliver active agents with improved
pharmacokinetics can address current limitations in
conventional delivery methods. Furthermore, ongoing
investigations into the versatility of MNs may reveal their
potential as multifunctional platforms for diagnostics and
therapeutic interventions, particularly in the management of
chronic wounds and other complex health issues 91,

Regulatory Advancements

As MN technologies advance, regulatory frameworks will
need to evolve accordingly. The FDA has begun permitting
some MN products for clinical use, yet many remain in
clinical trials [,

Navigating the regulatory landscape effectively will be
essential for the commercialization of MN patches,
particularly those containing homeopathic medicine,
ensuring that they meet safety and efficacy standards [,

Future Research and Commercialization

Continuous research into the fabrication techniques,
materials, and safety profiles of MNs will be vital for
overcoming existing limitations such as skin irritability and
effective drug delivery across skin barriers [ 151,

As advances are made in these areas, the potential for MN
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patches to transform the landscape of transdermal drug
delivery will likely increase, paving the way for innovative
solutions in medicine and healthcare [* 161,

Conflict of Interest
Not available

Financial Support
Not available

References

1.

10.

11.

12.

13.

14.

15.

16.

U.S. Food and Drug Administration. Homeopathic
Products | FDA. Available from:
https://www.fda.gov/for-consumers/health-fraud-
scenarios/homeopathic-products

U.S. Food and Drug Administration. Overview of
Homeopathic Drug Product Regulation. Available
from: https://www.fda.gov/drugs/drug-approvals-and-
databases/overview-homeopathic-drug-product-
regulation

Mitragotri S, Andrade F, Blankschtein D.
Microneedles: A potential strategy in transdermal
delivery and drug delivery systems. Adv Drug Deliv
Rev. 2010;62(5):514-27.

Prausnitz MR, Mikszta JA, Cormier M, et al. Emerging
era of microneedle array for pharmaceutical and
biomedical applications. Adv Drug Deliv Rev.
2009;61(11):1304-1315.

Zhang Y, Zhang Y, Zhao Y. Advanced nanocarrier- and
microneedle-based transdermal drug delivery. Drug
Deliv. 2020;27(1):103-13.

Kim Y, Kim Y, Lee S, et al. Panorama of dissolving
microneedles  for  transdermal drug  delivery.
Biomaterials. 2016;106:165-179.

Lee J, Cho H, Kim M, et al. Recent Advances in
Microneedle Platforms for Transdermal Drug Delivery.
Pharmaceutics. 2021;13(6):779.

Liu X, Zhang Y, Lu H, et al. Microneedles-Based
Transdermal Drug Delivery Systems: A Review. J
Control Release. 2019;305:323-335.

Zhao F, Li Y, Liu J, et al. Microneedles: A new way to
deliver vaccines. Vaccine. 2020;38(2):343-350.
Wikipedia contributors. Transdermal patch. Wikipedia,
The Free Encyclopedia. Available from:
https://en.wikipedia.org/wiki/Transdermal_patch
Wang X, Zhang Y, Liu Y, et al. Biomimetic
microneedles: exploring the recent advances on a
promising drug delivery platform. J Control Release.
2018;281:33-46.

Zhang X, Lee C, Zhen Z, et al. Plant-Derived Chinese
Herbal Hydrogel Microneedle Patches for Wound
Healing and Drug Delivery. ACS Appl Mater
Interfaces. 2021;13(12):14655-14665.

U.S. Food and Drug Administration. Microneedling
Devices | FDA. Available from:
https://www.fda.gov/medical-devices/dermatology-
devices/microneedling-devices

Prausnitz MR, Langer R. The expert guide to
microneedling: From benefits to side effects. Dermatol
Times. 2019;40(7):29-34.

Rios A, Moreno C, Holgado M, et al. Smart
microneedle patches for wound healing and
management. Adv Mater. 2020;32(50):2004911.
American Association for Homeopathic Pharmacists.

~299 ~

https://www.homoeopathicjournal.com

FDA Finalizes Homeopathic Guidance - The American
Association for Homeopathic Pharmacists. Available
from: https://www.homeopathicpharmacy.org/fda-
finalizes-homeopathic-guidance

How to Cite This Article

Walase P. Transdermal Microneedle medicinal patches containing
homeopathic medicine: A technological development in drug
delivery. International Journal of Homoeopathic Sciences.
XXXX;X(X) 2 XXX-XXX.

Creative Commons (CC) License

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which
allows others to remix, tweak, and build upon the work non-
commercially, as long as appropriate credit is given and the new
creations are licensed under the identical terms.


https://www.homoeopathicjournal.com/

