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Abstract:

Acne vulgaris is a common skin condition affecting millions of individuals worldwide,
characterized by the formation of comedones, papules, pustules, and nodules on the face, neck,
chest, and back. The conventional treatments for acne often involve the use of topical and
systemic medications, which may have adverse effects and limited efficacy. Herbal
formulations have gained attention as alternative or adjunctive therapies due to their perceived
safety, efficacy, and potential for fewer side effects. This review paper aims to provide a
comprehensive overview of herbal formulations for the treatment of acne vulgaris. The review
encompasses various herbal ingredients and formulations used in the management of acne
vulgaris, including plant extracts, essential oils, and traditional herbal remedies. It explores
the pharmacological properties of these herbs, including anti-inflammatory, antimicrobial,
and sebostatic effects, which contribute to their efficacy in acne management. Additionally, the
review discusses the mechanisms of action of herbal ingredients in targeting key pathogenic
factors involved in acne development, such as sebum production, inflammation, and bacterial
proliferation. Furthermore, the paper highlights the clinical evidence supporting the use of
herbal formulations in ache management, including findings from randomized controlled
trials, systematic reviews, and meta-analyses. It discusses the safety profile of herbal
treatments and potential adverse effects, as well as considerations for patient selection and
monitoring. Overall, this review provides valuable insights into the role of herbal formulations
as alternative or adjunctive therapies in the management of acne vulgaris. It underscores the
need for further research to elucidate the mechanisms of action, optimize formulations, and
establish standardized guidelines for the use of herbal treatments in clinical practice.
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Introduction

Acne vulgaris, commonly referred to as acne, is a multifactorial skin disorder characterized by
the presence of comedones, papules, pustules, and nodules. It affects individuals of all ages
and can have significant psychosocial impacts, leading to embarrassment, low self-esteem, and
even depression [1]. While conventional treatments such as topical retinoids, antibiotics, and
oral medications are available, they are associated with potential side effects and limitations.
In recent years, there has been growing interest in alternative approaches to acne management,
including the use of herbal formulations. Herbal remedies have been used for centuries in
traditional medicine systems for various skin conditions, and their potential benefits in acne
treatment are increasingly being recognized. Acne vulgaris is a prevalent dermatological
condition affecting millions of individuals worldwide, irrespective of age, gender, or ethnicity
[2]. It is characterized by the formation of comedones, papules, pustules, and nodules on the
skin, primarily on the face, neck, chest, and back. Acne can have significant physical and
psychological impacts, leading to scarring, hyperpigmentation, and psychosocial distress [3].
While various factors contribute to acne development, including hormonal imbalances, genetic
predisposition, and environmental triggers, the underlying pathophysiology involves follicular
hyperkeratinization, excess sebum production, bacterial colonization by Propionibacterium
acnes, and inflammation.

Conventional treatments for acne typically include topical agents such as retinoids, benzoyl
peroxide, and antibiotics, as well as oral medications like oral contraceptives, antibiotics, and
isotretinoin. While these treatments can effectively reduce acne lesions and inflammation, they
are often associated with adverse effects such as dryness, irritation, photosensitivity, and
antibiotic resistance. Additionally, not all individuals respond adequately to conventional
therapies, leading to a growing interest in alternative and complementary approaches to acne
management [4].

Herbal formulations have been used for centuries in traditional medicine systems, including
Ayurveda, Traditional Chinese Medicine (TCM), and Unani, to treat various skin disorders,
including acne. These formulations typically consist of plant-derived ingredients such as
botanical extracts, essential oils, and herbal powders, which are believed to possess therapeutic
properties beneficial for skin health. In recent years, scientific research has begun to elucidate
the mechanisms of action and efficacy of herbal remedies in acne treatment, leading to
increased interest among healthcare professionals and consumers alike [5].

Pathophysiology of Acne: Understanding the pathophysiology of acne is crucial for
elucidating how herbal formulations exert their therapeutic effects [6]. We can delve deeper
into the multifactorial nature of acne, discussing key contributing factors such as sebum
overproduction, follicular hyperkeratinization, inflammation, and Cutibacterium acnes
proliferation. By exploring the intricate interplay between these pathogenic factors, we can
elucidate the rationale behind targeting multiple pathways with herbal ingredients to achieve
comprehensive acne control [7].

Herbal Ingredients in Acne Management: This section can be expanded to provide a
comprehensive overview of the herbal ingredients commonly used in acne management,
including their botanical sources, phytochemical constituents, and pharmacological properties
[8]. We can discuss the evidence supporting the efficacy of individual herbs such as neem
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(Azadirachta indica), turmeric (Curcuma longa), tea tree oil (Melaleuca alternifolia), aloe vera
(Aloe barbadensis), and licorice (Glycyrrhiza glabra) in reducing acne lesions, suppressing
inflammation, and inhibiting bacterial growth. Moreover, we can explore emerging herbal
remedies with promising anti-acne properties, such as green tea extract, rosemary oil, and
chamomile extract, highlighting their mechanisms of action and potential clinical applications
[9].

Herbal Formulations in Traditional Medicine Systems: Traditional medicine systems such
as Ayurveda, Traditional Chinese Medicine (TCM), and Unani medicine have long recognized
the therapeutic potential of herbal formulations in managing skin conditions, including acne
[10]. We can delve into the historical use of specific herbs and botanical extracts in traditional
healing practices, highlighting their traditional indications, preparation methods, and cultural
significance [11]. By exploring the rich heritage of herbal medicine across different cultures
and civilizations, we can appreciate the diverse pharmacopeias and therapeutic paradigms that
inform contemporary approaches to acne treatment [12].

Pharmacokinetics and Pharmacodynamics of Herbal Ingredients: Understanding the
pharmacokinetic and pharmacodynamic properties of herbal ingredients is essential for
optimizing their clinical efficacy and safety [13]. We can elucidate the absorption, distribution,
metabolism, and excretion (ADME) profiles of key phytochemical constituents, discussing
factors influencing their bioavailability, tissue distribution, and elimination kinetics [14].
Additionally, we can explore the mechanisms of action underlying the pharmacological effects
of herbal compounds, including receptor binding, enzyme inhibition, signal transduction
modulation, and gene expression regulation [15]. By integrating pharmacokinetic and
pharmacodynamic principles into the evaluation of herbal formulations, we can enhance our
understanding of their therapeutic mechanisms and facilitate rational drug design and
optimization [16].

Preclinical Models and Experimental Studies: Preclinical models provide valuable insights
into the efficacy, safety, and mechanisms of action of herbal formulations in acne management
[17]. We can review experimental studies conducted in cell culture systems, animal models,
and ex vivo skin models to evaluate the anti-acne properties of herbal extracts, fractions, and
isolated compounds [18]. By summarizing findings from in vitro assays (e.g., cell viability
assays, enzyme inhibition assays, cytokine profiling assays) and in vivo experiments (e.g.,
animal behavior studies, histopathological analyses, immunohistochemical staining), we can
elucidate the preclinical evidence supporting the therapeutic potential of herbal remedies for
acne treatment [19].

Clinical Trial Design and Methodological Considerations: Designing rigorous clinical trials
is essential for generating robust evidence on the efficacy, safety, and tolerability of herbal
formulations in acne management [20]. We can discuss key methodological considerations
such as patient selection criteria, outcome measures, treatment protocols, randomization
procedures, blinding techniques, and statistical analyses [21]. By adhering to established
guidelines such as the Consolidated Standards of Reporting Trials (CONSORT) statement and
the International Conference on Harmonization (ICH) guidelines, researchers can ensure the
validity, reliability, and reproducibility of clinical trial findings, thereby facilitating evidence-
based decision-making in clinical practice [22].
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Meta-analysis and Systematic Reviews: Meta-analysis and systematic reviews provide
valuable tools for synthesizing and interpreting the collective evidence on herbal formulations
for acne treatment [23]. We can discuss the principles of meta-analysis, including literature
search strategies, study selection criteria, data extraction methods, and statistical pooling
techniques. By conducting a comprehensive search of electronic databases, gray literature
sources, and trial registries, researchers can identify relevant studies and assess their
methodological quality and risk of bias [24]. By quantitatively synthesizing effect sizes and
conducting sensitivity analyses, meta-analysts can derive summary estimates of treatment
effects, explore sources of heterogeneity, and generate evidence-based recommendations for
clinical practice [25].

Adherence and Persistence in Herbal Therapy: Adherence and persistence are critical
determinants of treatment success in acne management [26]. We can explore factors
influencing patient adherence to herbal therapy, such as treatment complexity, dosing
frequency, perceived efficacy, and side effect profile [27]. By employing patient-centered
approaches such as motivational interviewing, cognitive-behavioral therapy, and health
coaching, healthcare providers can address barriers to adherence and enhance treatment
engagement [28]. Additionally, we can discuss strategies for monitoring treatment adherence,
including patient-reported outcomes, medication adherence scales, electronic monitoring
devices, and pharmacy refill records, thereby optimizing treatment outcomes and improving
patient satisfaction [29].

Health Economics and Cost-effectiveness Analysis: Assessing the economic implications of
herbal therapy is essential for informing healthcare resource allocation and reimbursement
decisions [30]. We can explore the cost-effectiveness of herbal formulations compared to
conventional acne treatments, considering direct medical costs (e.g., medication costs,
healthcare utilization) and indirect costs (e.g., productivity loss, absenteeism) [31]. By
conducting cost-effectiveness analyses, researchers can evaluate the relative value of herbal
remedies in terms of quality-adjusted life years (QALYS) gained, incremental cost-
effectiveness ratios (ICERs), and willingness-to-pay thresholds. Moreover, we can discuss the
broader societal impact of herbal therapy on healthcare expenditures, patient satisfaction, and
public health outcomes, highlighting the potential role of herbal medicine in promoting
sustainable and affordable healthcare delivery models [32].

Ethical Considerations and Cultural Sensitivity: Addressing ethical considerations and
cultural sensitivity is paramount when researching and prescribing herbal formulations for acne
treatment [33]. We can explore ethical principles such as beneficence, non-maleficence,
autonomy, and justice in the context of herbal therapy, considering issues such as informed
consent, patient autonomy, and respect for cultural beliefs and practices. By engaging in
culturally competent care and shared decision-making, healthcare providers can foster trust,
enhance communication, and promote treatment adherence among diverse patient populations
[34]. Additionally, we can discuss ethical challenges such as conflicts of interest, commercial
bias, and off-label prescribing, highlighting the importance of transparency, integrity, and
accountability in herbal medicine research and practice [35].

Knowledge Translation and Patient Education: Bridging the gap between research evidence
and clinical practice is essential for translating scientific discoveries into meaningful health
outcomes [36]. We can discuss knowledge translation strategies such as clinical practice
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guidelines, continuing medical education programs, academic detailing, and patient education
materials [37]. By disseminating evidence-based information in accessible and culturally
relevant formats, healthcare providers can empower patients to make informed decisions about
their health and well-being [38]. Additionally, we can explore innovative approaches such as
social media campaigns, peer support networks, and community-based participatory research
initiatives that leverage technology and social networks to promote health literacy, facilitate
behavior change, and improve health outcomes [39].

Clinical Evidence and Efficacy Studies: In this section, we can provide a detailed analysis of
clinical studies evaluating the efficacy and safety of herbal formulations in acne treatment [40].
We can categorize the studies based on their design (e.g., randomized controlled trials,
prospective cohort studies, retrospective analyses) and summarize the key findings, including
changes in acne severity scores, lesion counts, and patient-reported outcomes [41]. By critically
appraising the methodological quality of the included studies and addressing potential sources
of bias and confounding, we can offer a nuanced interpretation of the evidence and identify
gaps in the existing literature that warrant further investigation [42]. Elucidating the
mechanisms of action underlying the anti-acne effects of herbal ingredients is essential for
understanding their therapeutic potential and optimizing treatment strategies [43]. We can
delve into the molecular pathways targeted by herbal compounds, such as their ability to
modulate sebaceous gland function, inhibit pro-inflammatory cytokines, neutralize oxidative
stress, and disrupt biofilm formation. By elucidating the mechanistic basis of herbal remedies,
we can provide insights into their synergistic interactions with conventional acne treatments
and identify novel therapeutic targets for future drug development [44].

Formulation Considerations: Formulating herbal remedies into stable, bioavailable
formulations is a critical aspect of product development in acne management. We can discuss
various formulation approaches, such as creams, gels, lotions, foams, and masks, highlighting
their advantages and limitations in terms of drug delivery, patient compliance, and skin
tolerability. Additionally, we can explore innovative formulation technologies, such as
nanoemulsions, liposomes, and micro sponges that enhance the solubility, stability, and
penetration of herbal actives into the skin thereby maximizing their therapeutic efficacy [45].
Safety Profile and Adverse Effects: Assessing the safety profile of herbal formulations is
paramount for ensuring their tolerability and minimizing the risk of adverse effects [46]. We
can review the available evidence on the safety of herbal ingredients commonly used in acne
treatment, summarizing data from preclinical studies, clinical trials, and post-marketing
surveillance reports [47]. By discussing common adverse effects such as allergic reactions,
contact dermatitis, and photosensitivity, we can provide practical recommendations for
monitoring and managing treatment-related complications in clinical practice [48].
Regulatory Landscape and Quality Control: Ensuring the quality, purity, and potency of
herbal products is essential for safeguarding public health and promoting consumer confidence
[49]. We can explore the regulatory frameworks governing the manufacturing, marketing, and
labeling of herbal medicines, discussing key regulatory agencies, guidelines, and standards
applicable to herbal products worldwide [50]. Moreover, we can examine quality control
measures such as Good Agricultural and Collection Practices (GACP), Good Manufacturing
Practices (GMP), and quality assurance protocols that ensure consistency and reproducibility
in herbal product manufacturing [51].
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Patient Perspectives and Preferences: Understanding patient preferences, beliefs, and
experiences regarding herbal treatments for acne is crucial for fostering patient-centered care
and shared decision-making. We can explore patient attitudes towards herbal remedies, factors
influencing treatment acceptance and adherence, and perceived barriers to incorporating herbal
therapies into acne management. By incorporating patient perspectives into clinical decision-
making, healthcare providers can tailor treatment plans to individual needs and preferences,
thereby enhancing treatment satisfaction and improving therapeutic outcomes [52].

Future Directions and Research Priorities: Anticipating future trends and research priorities
in the field of herbal medicine and acne management can inform strategic planning and
resource allocation. We can identify emerging research areas such as personalized herbal
treatments, combination therapies, bioinformatics-driven  drug  discovery, and
ethnopharmacological investigations that hold promise for advancing acne care. Additionally,
we can discuss the need for interdisciplinary collaborations, funding initiatives, and knowledge
translation efforts to bridge the translational gap between basic research and clinical practice,
ultimately benefiting patients and society at large [53].

Mechanisms of Action: Herbal formulations for acne typically contain bioactive compounds
derived from plant sources, which exhibit a variety of mechanisms of action [54]. These may
include anti-inflammatory, antimicrobial, sebum-regulating, and antioxidant properties. For
example, ingredients such as tea tree oil, neem, turmeric, and aloe vera have been shown to
possess potent antimicrobial activity against Propionibacterium acnes, the bacteria implicated
in acne pathogenesis [55]. Additionally, botanical extracts rich in polyphenols and flavonoids
exert anti-inflammatory effects by modulating cytokine production and reducing oxidative
stress in the skin [56].

Herbal formulations for acne exert their therapeutic effects through a variety of
mechanisms, which may include:

Anti-inflammatory activity: Many herbal ingredients possess anti-inflammatory properties
that help reduce redness, swelling, and pain associated with acne lesions [57]. Compounds such
as flavonoids, terpenoids, and polyphenols found in botanical extracts exert their anti-
inflammatory effects by modulating immune responses, inhibiting inflammatory mediators,
and suppressing pro-inflammatory cytokines.

Antimicrobial activity: Certain herbal ingredients exhibit potent antimicrobial activity against
Propionibacterium acnes and other bacteria implicated in acne pathogenesis. For example, tea
tree oil, neem extract, and licorice root extract contain bioactive compounds such as terpenes,
flavonoids, and phenolic acids that possess broad-spectrum antimicrobial properties, making
them effective against acne-causing bacteria [58].

Sebum-regulating effects: Excessive sebum production is a hallmark feature of acne,
contributing to pore blockage and bacterial proliferation. Herbal ingredients such as saw
palmetto, green tea extract, and grape seed extract have been shown to modulate sebum
production by regulating hormone levels, inhibiting 5-alpha-reductase activity, and reducing
lipid synthesis in sebocytes [59].

Antioxidant activity: Oxidative stress plays a significant role in acne pathogenesis,
contributing to inflammation, hyperkeratinization, and sebaceous gland dysfunction. Herbal
extracts rich in antioxidants, such as vitamin C, vitamin E, and polyphenols, help neutralize
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free radicals, protect against UV-induced damage, and promote skin repair and regeneration

[60].

Table 1: This table provides an overview of various herbal ingredients used in formulations
for acne vulgaris.

Method
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Efficacy: Numerous studies have investigated the efficacy of herbal formulations in the
management of acne vulgaris. Clinical trials, observational studies, and in vitro experiments
have provided evidence supporting their effectiveness in reducing acne severity, lesion count,
and inflammatory markers. For instance, a randomized controlled trial comparing a herbal
formulation containing neem, turmeric, and tea tree oil to a conventional acne medication
demonstrated comparable efficacy in improving acne lesions with fewer side effects in the
herbal group. Furthermore, combination therapies incorporating multiple herbal ingredients
have shown synergistic effects, leading to enhanced therapeutic outcomes [61].

Systematic reviews have demonstrated the effectiveness of herbal remedies in reducing acne
lesions, improving overall skin appearance, and enhancing quality of life in acne patients. For
example, a randomized controlled trial comparing a herbal cream containing extracts of aloe
vera, calendula, and chamomile to a placebo cream found that the herbal formulation
significantly reduced acne severity scores and erythema after 8 weeks of treatment [62].
Similarly, a meta-analysis of randomized controlled trials evaluating the efficacy of tea tree ol
in acne treatment concluded that tea tree oil was significantly more effective than placebo in
reducing total acne lesion count and acne severity scores. Additionally, combination therapies
incorporating multiple herbal ingredients, such as neem, turmeric, and basil, have shown
synergistic effects, leading to improved therapeutic outcomes compared to single-agent
treatments [63].

Safety: One of the key advantages of herbal formulations for acne is their favorable safety
profile. Unlike some conventional medications, herbal remedies are generally well-tolerated
and associated with fewer adverse effects. However, individual sensitivities and allergic
reactions may occur, particularly in individuals with pre-existing allergies to certain botanicals.
Additionally, concerns have been raised regarding the purity, potency, and standardization of
herbal products, highlighting the importance of quality control measures and regulatory
oversight [64].

Furthermore, concerns have been raised regarding the purity, potency, and standardization of
herbal products, highlighting the importance of quality control measures and regulatory
oversight. To ensure the safety and efficacy of herbal formulations, manufacturers should
adhere to good manufacturing practices (GMP), conduct rigorous quality testing, and provide
transparent labeling information to consumers [65].

Future Directions: Despite the growing body of evidence supporting the use of herbal
formulations in acne treatment, several areas warrant further investigation. Future research
should focus on standardizing herbal extracts, elucidating their mechanisms of action, and
conducting large-scale clinical trials to establish their efficacy and safety profiles conclusively.
Additionally, exploring novel delivery systems, such as nanoemulsions and
microencapsulation, may enhance the bioavailability and stability of herbal actives, thereby
improving their therapeutic outcomes [66].

While herbal formulations show promise as alternative or adjunctive treatments for acne
vulgaris, several areas warrant further investigation to fully realize their potential. Future
research should focus on:

Standardization and quality control: Standardizing herbal extracts to ensure consistent potency
and bioavailability is essential for reproducible therapeutic outcomes.
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Establishing pharmacopoeial standards, reference materials, and analytical methods can help
improve the quality and reliability of herbal products[67].

Mechanistic studies: Elucidating the underlying mechanisms of action of herbal ingredients in
acne treatment can provide insights into their therapeutic targets and pathways. Molecular and
cellular studies exploring the effects of herbal compounds on inflammatory mediators,
sebaceous gland function, and microbial biofilms can help identify novel drug targets and
therapeutic strategies.

Clinical trials: Large-scale, well-designed clinical trials are needed to establish the efficacy,
safety, and long-term effects of herbal formulations in acne management. Comparative studies
comparing herbal remedies to conventional treatments, placebo, or combination therapies can
help determine their relative effectiveness and inform clinical practice guidelines[68].
Personalized medicine approaches: Tailoring acne treatment regimens to individual patient
characteristics, including skin type, acne severity, hormonal status, and lifestyle factors, can
optimize therapeutic outcomes and patient satisfaction. Integrating personalized medicine
approaches, such as genetic testing, skin microbiome analysis, and lifestyle modification
counseling, into acne management protocols can improve treatment efficacy and adherence.
Combination therapies: Exploring the potential synergistic effects of combining herbal
formulations with conventional acne treatments or other complementary therapies may
enhance therapeutic outcomes and reduce reliance on high-dose medications. Combination
regimens incorporating herbal ingredients with different mechanisms of action, such as anti-
inflammatory, antimicrobial, and antioxidant agents, can target multiple aspects of acne
pathophysiology simultaneously, leading to improved efficacy and tolerability [69].
Long-term follow-up: Longitudinal studies evaluating the long-term efficacy and safety of
herbal formulations in acne management are crucial for assessing their durability and
sustainability. Tracking acne recurrence rates, treatment adherence, and patient satisfaction
over extended periods can provide valuable insights into the real-world effectiveness of herbal
remedies and inform clinical decision-making. Additionally, investigating the potential
preventive effects of herbal treatments on acne scarring, post-inflammatory
hyperpigmentation, and psychosocial sequelae can help mitigate long-term sequelae and
improve patient outcomes [70].

Pharmacoeconomic considerations: Assessing the cost-effectiveness and affordability of herbal
formulations compared to conventional acne treatments is essential for healthcare resource
allocation and policy-making. Economic evaluations, such as cost-benefit analysis, cost-
effectiveness analysis, and budget impact analysis, can help determine the value proposition of
herbal remedies in acne management relative to standard-of-care therapies. Considering the
economic burden of acne on healthcare systems, employers, and patients, identifying cost-
effective interventions that offer comparable or superior clinical outcomes is paramount for
promoting equitable access to acne treatment options.

Patient education and empowerment: Empowering patients with accurate, evidence-based
information about herbal remedies, including their indications, benefits, risks, and limitations,
is essential for fostering informed decision-making and shared decision-making in acne
management. Healthcare providers play a critical role in educating patients about the evidence
supporting herbal treatments, potential drug interactions, and regulatory considerations to
facilitate collaborative treatment planning and optimize therapeutic outcomes.
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Providing resources such as patient education materials, online forums, and support groups can
further enhance patient engagement and self-management skills, enabling individuals to take
an active role in their acne care journey.

Cultural considerations: Recognizing the cultural and traditional practices surrounding herbal
medicine in diverse populations is essential for promoting culturally sensitive and patient-
centered care. Integrating traditional knowledge, beliefs, and practices into acne treatment
protocols can enhance treatment acceptability, adherence, and outcomes among culturally
diverse patient populations. Collaborating with traditional healers, community leaders, and
indigenous healthcare providers can help bridge the gap between conventional and traditional
medicine systems, fostering mutual respect, trust, and collaboration in acne management [71].
Regulatory framework: Establishing robust regulatory frameworks for herbal medicines,
including quality standards, manufacturing practices, labeling requirements, and post-market
surveillance mechanisms, is critical for ensuring the safety, efficacy, and quality of herbal
formulations. Regulatory agencies play a pivotal role in overseeing the registration, licensing,
and monitoring of herbal products, enforcing compliance with Good Manufacturing Practices
(GMP), and conducting pharmacovigilance activities to identify and mitigate safety concerns.
Harmonizing regulatory requirements across jurisdictions and fostering international
cooperation can facilitate the global harmonization of herbal medicine regulation and enhance
consumer confidence in herbal products.

Conclusion:

In conclusion, herbal formulations represent promising alternatives or adjunctive treatments
for acne vulgaris. Their multifaceted mechanisms of action, favorable safety profiles, and
potential synergistic effects make them attractive options for individuals seeking natural and
holistic approaches to acne management. However, further research is needed to address
existing gaps in knowledge and establish the role of herbal formulations in mainstream acne
therapy. Collaborative efforts between researchers, clinicians, regulatory agencies, and
industry stakeholders are essential to harnessing the full potential of herbal remedies in the
fight against acne. Herbal formulations offer promising therapeutic options for acne vulgaris,
leveraging their diverse mechanisms of action, favorable safety profiles, and cultural relevance.
While further research is needed to elucidate their efficacy, safety, and cost-effectiveness
conclusively, the growing body of evidence supporting their use underscores their potential as
valuable additions to the acne treatment armamentarium. Collaborative efforts between
researchers, clinicians, policymakers, industry stakeholders, and patients are essential for
advancing the science of herbal medicine, promoting evidence-based practice, and improving
acne care outcomes on a global scale.
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