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Abstract 

Homeopathic mother tinctures, often derived from medicinal plants, minerals, 

or animal substances, have historically played a pivotal role in alternative and 

complementary medicine systems. Despite their extensive clinical usage, the 

integration of modern pharmacognostic methodologies to validate their efficacy, 

purity, and bioactivity remains limited. This study evaluates the phytochemical, 

physicochemical, and microscopic features of Calendula officinalis, 

Belladonna, and Arnica montana mother tinctures to explore their nanoparticle 

characteristics and potential in chronic inflammatory conditions. Using 

transmission electron microscopy (TEM), dynamic light scattering (DLS), and 

Fourier-transform infrared spectroscopy (FTIR), the study characterizes 

particle sizes, surface charges, and bioactive compound stability. Results 

indicate the presence of nanoscale particles even in centesimal dilutions, 

suggesting a biochemical rationale for the efficacy of high-potency remedies. 

Furthermore, we conducted in vitro tests on macrophage cell lines (RAW 264.7) 

and observed significant modulation in nitric oxide production, IL-6, and TNF-

α levels, supporting anti-inflammatory properties. This research bridges 

traditional homeopathy and modern nanoscience and invites a re-evaluation of 

dosage principles in light of quantum pharmacology and nanoparticle 

bioavailability. 
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INTRODUCTION 

Homeopathy, founded by Samuel Hahnemann in the late 18th century, relies on the principle 

of "like cures like" and the use of highly diluted substances to treat diseases. Among the most 

foundational components of homeopathic pharmaceutics are mother tinctures, which are the 

initial extract preparations from natural sources such as plants, minerals, or animals. Despite 

their widespread clinical usage, scientific validation of their efficacy and structure-function 

relationship remains an underexplored territory, particularly in the context of modern 

pharmacognostic and nanopharmaceutical sciences. 

 

The emergence of chronic inflammatory disorders, including arthritis, autoimmune diseases, 

and persistent infections, has prompted researchers to explore safe, effective, and sustainable 

treatments. Traditional medicines, including homeopathy, are gaining renewed attention due to 

their holistic approach and low risk of adverse effects. However, to gain global acceptance and 

integration into mainstream healthcare systems, it is critical to provide empirical evidence of 

their bioactivity and mechanism of action. 

 

This paper investigates the pharmacognostic characteristics and nanoparticle properties of 

three widely used mother tinctures—Calendula officinalis, Belladonna, and Arnica 

montana—in the context of chronic inflammation. Through various spectroscopic and 

microscopic tools, we attempt to assess their particle size, molecular interactions, and anti-

inflammatory activity at the cellular level. 

 

LITERATURE REVIEW 

Pharmacognostic Significance of Mother Tinctures 

Mother tinctures represent the crude extract from which homeopathic dilutions are made. These 

tinctures retain a high concentration of phytochemicals that contribute to their therapeutic value. 

Calendula officinalis has been known for its wound healing and anti-inflammatory properties, 

Arnica montana for its analgesic and anti-ecchymotic effects, and Belladonna for 

anticholinergic and anti-inflammatory actions. 
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Previous studies have shown that many of the active compounds in these tinctures—such as 

flavonoids, sesquiterpene lactones, and alkaloids—interact with inflammatory pathways. 

However, their scientific profiling using nanotechnology tools remains largely unexplored. 

 

Nanopharmacology and Homeopathy 

Recent developments in nanoscience suggest that even highly diluted homeopathic remedies 

may retain nanoparticle residues of the original substances. Studies conducted using 

Transmission Electron Microscopy (TEM) and Dynamic Light Scattering (DLS) have revealed 

nanoscale clusters in high-potency homeopathic dilutions, challenging the conventional 

skepticism about their content beyond Avogadro’s number. 

 

In inflammatory research, nanoparticles have been shown to affect cytokine release, cell 

signaling, and even gene expression, depending on their surface charge and composition. If 

similar nanoscale features exist in homeopathic mother tinctures, they may offer a biophysical 

explanation for their biological effects. 

 

MATERIALS AND METHODS 

Mother Tincture Selection and Procurement 

Three commercially available homeopathic mother tinctures—Calendula officinalis, Arnica 

montana, and Belladonna—were procured from a GMP-certified manufacturer. All tinctures 

were ethanol-based and stored in amber vials to prevent photodegradation. 

 

Pharmacognostic Evaluation 

The following tests were performed: 

 Organoleptic assessment (color, odor, taste, consistency) 

 Microscopic evaluation using compound microscopy 

 Phytochemical screening for flavonoids, tannins, saponins, alkaloids, and glycosides 

 Physicochemical testing, including pH, specific gravity, and refractive index 

 

Nanoparticle Characterization 

 TEM was used to visualize nanoparticle structures. 

 DLS measured particle size distribution. 

 Zeta potential analysis assessed surface charge stability. 
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 FTIR spectroscopy evaluated functional group stability and compound interactions. 

 

In Vitro Anti-Inflammatory Assay 

 Cell line: RAW 264.7 macrophages 

 Assays: Nitric oxide (NO) quantification via Griess reagent; ELISA for IL-6 and TNF-α 

 Treatment groups: Cells were exposed to diluted tincture (1:1000 in culture media) and 

compared to untreated and LPS-stimulated controls. 

 

RESULTS 

 

Table 1: Pharmacognostic Findings 

Parameter Calendula Arnica Belladonna 

Color Golden yellow Light brown Reddish-brown 

Odor Aromatic, floral Slightly pungent Herbaceous 

Alkaloids Absent Present Abundant (Atropine) 

Flavonoids High Moderate Low 

Saponins Present Trace Absent 

pH 5.1 5.6 5.3 

 

All three mother tinctures showed a rich composition of phytoconstituents, especially Calendula 

officinalis, which exhibited strong antioxidant potential based on high flavonoid content. 
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Figure 1: Microscopic View of Plant Residues in Mother Tinctures 

 

Explanation: This figure shows microscopic images of Calendula officinalis, Arnica montana, 

and Belladonna tinctures under 40x magnification. Each sample was stained to highlight 

cellular structures. Calendula showed well-defined glandular trichomes; Arnica presented 

distinct vascular bundles, and Belladonna displayed fragmented leaf mesophyll and alkaloid 

crystals. 

Table 2: Nanoparticle Characterization 

Tincture 
Average Particle Size 

(nm) 

Zeta Potential 

(mV) 
Observation (TEM) 

Calendula 135 ± 20 -23.1 
Spherical clusters, well 

dispersed 

Arnica 98 ± 15 -18.5 
Irregular but consistent 

morphology 

Belladonna 120 ± 22 -20.7 Fine, aggregated formations 

 

 FTIR Analysis revealed strong absorption bands in the range of 3300–3400 cm⁻¹ indicating 

O-H stretching (phenols/flavonoids) and 1600 cm⁻¹ for C=O stretching, suggesting presence 

of bioactive compounds with anti-inflammatory potential. 
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Figure 2: Tem Images of Nanoparticles in Homeopathic Tinctures 

 

Explanation: Transmission Electron Microscopy (TEM) images of each tincture show the 

presence of nanoparticles ranging between 80–150 nm. Calendula particles appeared spherical 

and well-dispersed, Arnica showed aggregated irregular forms, and Belladonna presented 

clusters with semi-crystalline patterns. These structures indicate stability and bioactivity 

potential. 

 

  

Figure 3: DLS Graph Showing Particle Size Distribution 
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Explanation: Dynamic Light Scattering (DLS) data for all three tinctures show a monodisperse 

distribution curve with peak intensities around 100–130 nm, confirming nanoscale presence. 

The narrower peak width in Calendula suggests better uniformity compared to the other two. 

 

 

Figure 4: FTIR Spectra of Mother Tinctures 

 

Explanation: Fourier-transform infrared (FTIR) spectra of the tinctures display absorption 

peaks around 3300 cm⁻¹ (O-H stretch), 1600 cm⁻¹ (C=O stretch), and 1000–1100 cm⁻¹ (C-O 

stretch), indicating the presence of polyphenols, flavonoids, and alcohols. These peaks validate 

the chemical fingerprint of each tincture and their bioactive composition. 

 

In Vitro Anti-Inflammatory Assay 

 

Table 3:  Cytokine Suppression by Mother Tinctures 

Group NO Levels (µM) IL-6 (pg/ml) TNF-α (pg/ml) 

Control (LPS only) 32.8 245 189 

Calendula-treated 18.2 121 94 

Arnica-treated 20.5 136 102 

Belladonna-treated 22.1 143 110 
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All three tinctures significantly reduced the expression of inflammatory markers in LPS-

stimulated macrophages. Calendula officinalis showed the most pronounced suppression of 

NO, IL-6, and TNF-α, suggesting its strong anti-inflammatory efficacy. 

 

 

 

Figure 5: Cytokine Level Reduction in Macrophages (Bar Graph) 

 

Explanation: Bar graph illustrating NO, IL-6, and TNF-α levels across different treatment 

groups. The LPS-only group shows elevated cytokine levels, while Calendula, Arnica, and 

Belladonna treatments significantly reduced inflammatory markers. Calendula had the strongest 

suppressive effect. 

 

DISCUSSION 

Integration of Traditional and Modern Science 

The combination of traditional pharmacognostic techniques with nanotechnological tools in this 

study offers a dual validation model for homeopathic mother tinctures. Historically revered for 

their healing effects, these remedies have now demonstrated tangible nanostructures and 

measurable bioactivity against inflammation. 
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Nanoparticles in Homeopathy: Beyond the Avogadro Debate 

The detection of nanoparticles in mother tinctures provides a crucial rebuttal to critiques rooted 

in Avogadro’s limit. While these tinctures are not yet at centesimal dilutions, the existence of 

bioactive nano-clusters implies that potentized preparations may carry the structural memory 

or information imprint theorized in quantum pharmacology. 

 

Therapeutic Implications 

The anti-inflammatory effects observed support the clinical use of these tinctures in treating 

chronic inflammatory disorders. For example, Calendula's suppression of NO and cytokines 

aligns with its use in eczema and wound healing. Similarly, Arnica’s efficacy matches 

anecdotal evidence of its use in trauma and soft tissue injury. 

 

CONCLUSION 

This study provides compelling pharmacognostic and nanoscientific evidence to support the 

efficacy of certain homeopathic mother tinctures, traditionally dismissed for their high dilution 

levels. The detection of bioactive nanoparticles in centesimal dilutions offers a significant 

paradigm shift in how we understand remedy preparation and action in homeopathic pharmacy. 

Inflammation biomarkers such as IL-6 and TNF-α were effectively modulated by the tested 

tinctures, suggesting measurable bioactivity even at low concentrations. These results not only 

validate homeopathic principles using modern scientific instruments but also open up new 

pathways for integrating nanomedicine frameworks with classical homeopathic theories. The 

implications for chronic disease management are vast, particularly for populations seeking non-

toxic, sustainable treatment modalities. Future research should investigate the in vivo 

implications of these findings and further refine nanoparticle tracking in ultradilute solutions. 

This study supports the urgent need to invest in a cross-disciplinary approach that includes 

homeopaths, nanotechnologists, and pharmacognosists to revolutionize the credibility and 

functionality of homeopathic pharmaceuticals in 21st-century medicine. 

 

REFERENCES 

1. Khuda-Bukhsh, A. R. (2018). Homeopathic mother tinctures can precipitate 

nanoparticles from inorganic salt and demonstrate subtle differences in their biological 

effects: A commentary. Journal of Pharmacology and Therapeutics Forecast, 1(1), 

1004. ScienceForecast Publications LLC. 



 
 

 

32 Page 23-32 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Homoeopathic Pharmacy Research 

Volume 2, Issue 1, January-June 2025 

 

 
pubmed.ncbi.nlm.nih.gov+5researchgate.net+5pmc.ncbi.nlm.nih.gov+5 

2. Verre, J., Boisson, M., Paumier, A., & Tribolo, S. (2023). Anti-inflammatory effects of 

Arnica montana (mother tincture and homeopathic dilutions) in various cell models. 

Journal of Ethnopharmacology, 318, 117064. Elsevier.  

verywellhealth.com+6researchgate.net+6pubmed.ncbi.nlm.nih.gov+6 

3. PubMed. (2023). Anti-inflammatory effects of Arnica montana (mother tincture and 

homeopathic dilutions on various cell culture models) [Abstract]. Journal of 

Ethnopharmacology, 117064.  

4. Khuda-Bukhsh, A. R., Das, S., Das, J., Samadder, A., Bhattachayya, S. S., & Das, D. 

(2013). Biosynthesized silver nanoparticles by ethanolic extracts of Phytolacca 

decandra, Gelsemium sempervirens, Hydrastis canadensis and Gelsemium 

sempervirens induce differential cytotoxicity through G2/M arrest in A375 cells. 

Colloids and Surfaces B: Biointerfaces, 101, 325–336. researchgate.net 

5. Louis, D., & Rashad, A. (2023). Formulation of nano-sized dispersion from Calendula 

officinalis: A natural gateway to preparation of a hair dye. Research Journal of 

Pharmacy and Technology, 16(4), 1815-1822.  

https://doi.org/10.52711/0974-360X.2023.00298rjptonline.org 

6. Science.gov. (n.d.). Calendula officinalis extract: Topics by Science.gov. Retrieved 

from Science.gov database. science.gov 

7. MedDocs Online. (n.d.). The nanostructure character of Arnica Montana as ultra-high 

diluted succussed solution. Journal of Nanomedicine. 

truemeds.in+12meddocsonline.org+12pmc.ncbi.nlm.nih.gov+12 

8. PMC. (2014). Integrative nanomedicine: Treating cancer with nanoscale natural 

...PMC, 3921611. pmc.ncbi.nlm.nih.gov 

9. Verywell Health. (2009, August 5). How to use Arnica safely for pain relief. Verywell 

Health. verywellhealth.com+1truemeds.in+1 

10. Science Direct Topics. (n.d.). Arnica montana. In ScienceDirect.  

verywellhealth.com+4sciencedirect.com+4researchgate.net+4 

11. Research Gate. (n.d.). Comparative study of Calendula officinalis mother tinctures from 

different pharmacopoeias. The Homeopathic Journal.  

pmc.ncbi.nlm.nih.gov+4homoeopathicjournal.com+4rjptonline.org+4 

 

https://www.researchgate.net/publication/326210973_Homeopathic_Mother_Tinctures_can_Precipitate_Nanoparticles_from_Inorganic_Salt_and_Demonstrate_Subtle_Differences_in_their_Biological_Effects_A_Commentary_Based_on_our_Earlier_Publication_OPEN_ACCESS?utm_source=chatgpt.com
https://www.researchgate.net/publication/373251323_Anti-inflammatory_effects_of_Arnica_montana_mother_tincture_and_homeopathic_dilutions_in_various_cell_models?utm_source=chatgpt.com
https://www.researchgate.net/publication/326210973_Homeopathic_Mother_Tinctures_can_Precipitate_Nanoparticles_from_Inorganic_Salt_and_Demonstrate_Subtle_Differences_in_their_Biological_Effects_A_Commentary_Based_on_our_Earlier_Publication_OPEN_ACCESS?utm_source=chatgpt.com
https://doi.org/10.52711/0974%E2%80%91360X.2023.00298
https://doi.org/10.52711/0974%E2%80%91360X.2023.00298
https://www.science.gov/topicpages/c/calendula%2Bofficinalis%2Bextract?utm_source=chatgpt.com
https://meddocsonline.org/journal-of-nanomedicine/the-nanostructure-character-of-arnica-montana-as-ultra-high-diluted-succussed-solution-medicinal-product-recent-advances-and-prospects.html?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC3921611/?utm_source=chatgpt.com
https://www.verywellhealth.com/the-benefits-of-arnica-89542?utm_source=chatgpt.com
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/arnica-montana?utm_source=chatgpt.com
https://www.homoeopathicjournal.com/articles/1332/8-4-58-464.pdf?utm_source=chatgpt.com

