The Biophysical Reality of Homeopathically Prepared Substances
Physicochemical Foundations, Experimental Evidence and Applications

1. Introduction

Homeopathic preparations (HPs) are produced through sequential
dilution and succussion, often beyond Avogadro's limit. While traditionally
guestioned from a molecular perspective, recent advances in
nanoscience, spectroscopy and electron microscopy have revealed

2. Dynamisation and Physicochemical Foundations

Succussion generates intense fluid dynamics including cavitation, microjets and
microbubble collapse. These phenomena may alter solvent structure and promote
formation of colloidal aggregates or silica-derived nanostructures originating from
glass interfaces.

measurable physicochemical findings in ultra-high homeopathically
prepared dilutions. These findings suggest that HPs have original
properties which have the potential to interact with biological systems.
We suggest that advances in complex system biology and quantum
biology offer the grounds for plausible explanations and biological
working mechanisms.

Succussion / Dilution

3. Recent Physicochemical Evidence

Recent studies using Nanoparticle Tracking Analysis (NTA) have identified particles
in the 20—400 nm range in dilutions exceeding 30CH [1]. These particles exhibited
significant differences compared to non-succussed controls, suggesting that the
dynamisation process influences their formation. Complementary investigations
using UV-Vis spectroscopy, FT-IR, and transmission electron microscopy (TEM)
have confirmed the presence of nanometric structures distinguishable from the
solvent [2,3]. The systematic review by Tournier et al. [4] concludes that measurable
differences exist under certain experimental conditions, although interlaboratory
reproducibility remains a central methodological challenge.

4. Biological Interactions and Explanatory Models

Various theoretical models have attempted to explain how nanostructures or other
properties of HPs might interact with biological systems. Out of various proposed
mechanisms, the quantum coherence domain hypothesis, the dynamic water cluster
hypothesis, and a weak quantum theory could so far not be falsified [5]. Plant
bioassays have demonstrated reproducible responses in growth and stress
resistance under controlled conditions [6,7]. In cellular systems, changes in gene
expression and oxidative stress markers have been reported, suggesting that living
systems may respond to low-intensity stimuli when these fall within biologically
sensitive ranges. Explanations appear to go beyond classical physicochemistry
understanding of living cells and may align with new complex system and quantum
perspective understanding of living systems [8,9].

Original Properties
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5. Potential Applications

In human medicine, potential modulatory effects in inflammatory processes and
Immune regulation are being explored. In veterinary science, complementary use is
iInvestigated as a strategy to reduce antibiotic consumption. In sustainable
agriculture, ultra-high dilutions are evaluated as tools to enhance plant resilience

Human Medicine  Veterinary Sustainable and support agroecological models aimed at reducing chemical inputs [6,7,10].
Medicine Agriculture
6. Expanded Discussion &g;nterdisciplinary framework for research _
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The contemporary discussion of the biophysical reality of HPs cannot be restricted to classical
physicochemical analysis. The detection of nanostructures raises questions about the nature of
physicochemical information in these liquid systems. However, the mere existence of nanoparticles does
not automatically imply a defined biological mechanism. Integration of physicochemical evidence with
robust and reproducible biological models is essential because of their potential to contribute to medical
strategies to treat people, animals and plants. Standardisation of protocols, rigorous controls, and
interlaboratory replication constitute priorities for advancing this field. The advent of complex systems and
guantum biology offers ways to explore the effects of HPs on biological systems beyond physiochemical
models.
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The preparation methodologies of homeopathically prepared substances are well documented in various e ——
pharmacopoeias, making them ready for further investigation in medicine. Differences in preparation et
methods exist between pharmacopoeias [11]. Further, due to their limited use of base material to produce
substantial amounts of preparations they are by nature sustainable. The use of HPs has a high safety
profile [12] and they are recognized as medicinal products in EU regulation [13].
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7. Conclusions

Recent evidence suggests that HPs may present detectable nanometric structures even beyond Avogadro’s limit [1-3]. Although underlying mechanisms remain
under investigation [5], current data justify the continuation of rigorous interdisciplinary studies integrating nanoscience, physicochemistry, and systems and

guantum biology. Existing evidence suggests that the study of HPs is a promising field with potential multiple applications in the medical, veterinary medical
and agricultural fields. The future of this research line will depend on the capacity of the scientific community to engage through transparent, reproducible and

novel methodologies.

Homeopathic preparations may represent structured physicochemical systems capable of
interacting with biological networks suggesting promising application avenues.
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