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Raman Spectroscopy characterisation of 5C potency of homoeopathic drugs Nux
vomica, Thuja occidentalis and Nitricum acidum

Abstract

Background: The physicochemical characterisation of homoeopathic medicines remains a challenge.
Raman spectroscopy is a promising tool for identifying structural modifications in the solvent matrix and
specific vibrational ““fingerprints" induced by the potentisation process. Objective: This study aimed to
characterise three remedies (Nux vomica, Thuja occidentalis, and Nitricum acidum - 5C potencies) using
Raman spectroscopy to identify specific vibrational markers and evaluate the technique's ability to
differentiate between different preparations within a complex matrix. Materials and methods: The drugs
were analysed as crushed granules (solid state) and after dissolution in betamethasone disodium
phosphate (liquid state). Raman spectroscopy was chosen for its high specificity and minimal water
interference. Samples were standardised for particle size and pressure to ensure reproducibility,
comparing results against pure excipient baselines (sucrose and lactose). Results: Analysis of the

granules confirmed dominant peaks of the carbohydrate matrix (1063, 1127, 1450, and 2900 cm'1). In the
liquid phase, however, the three preparations exhibited unique vibrational signatures and significant
spectral shifts. These differences, validated by statistical analysis of the signal-to-noise ratio, persist even
at 5C potency levels, suggesting a stable interaction between the diluted component and the molecular
probe. Conclusion: Raman spectroscopy provides valuable insights into the characteristic vibrational
modes and functional-group interactions in homoeopathic medicines.
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ORIGINAL ARTICLE

Raman Spectroscopy characterisation of 5C
potency of homoeopathic drugs Nux vomica,
Thuja occidentalis and Nitricum acidum

Alfonso Tramontana ', Giuseppe Acri® %*, Lucia Denaro 2, Massimo Mattozzi °,
Maria Antonietta D’Avanzo °, Barbara Testagrossa >

1 University Rey Juan Carlos, Madrid, Spain
2 Department of BIOMOREF, University of Messina, Messina, Italy
3 Italian National Institute for Insurance against Accidents, Rome, Italy

ABSTRACT

Background: The physicochemical characterisation of homoeopathic medicines remains a challenge. Raman spec-
troscopy is a promising tool for identifying structural modifications in the solvent matrix and specific vibrational
“fingerprints” induced by the potentisation process. Objective: This study aimed to characterise three remedies (Nux
vomica, Thuja occidentalis, and Nitricum acidum - 5C potencies) using Raman spectroscopy to identify specific vibra-
tional markers and evaluate the technique’s ability to differentiate between different preparations within a complex
matrix. Materials and methods: The drugs were analysed as crushed granules (solid state) and after dissolution in
betamethasone disodium phosphate (liquid state). Raman spectroscopy was chosen for its high specificity and minimal
water interference. Samples were standardised for particle size and pressure to ensure reproducibility, comparing results
against pure excipient baselines (sucrose and lactose). Results: Analysis of the granules confirmed dominant peaks of the
carbohydrate matrix (1063, 1127, 1450, and 2900 cm™1). In the liquid phase, however, the three preparations exhibited
unique vibrational signatures and significant spectral shifts. These differences, validated by statistical analysis of the
signal-to-noise ratio, persist even at 5C potency levels, suggesting a stable interaction between the diluted component
and the molecular probe. Conclusion: Raman spectroscopy provides valuable insights into the characteristic vibrational
modes and functional-group interactions in homoeopathic medicines.

Keywords: Homeopathic medicine, Raman spectroscopy, Vibrational frequencies

Introduction

Homoeopathy is one of the complementary and
alternative medicines (CAMs) and is based mainly
on the principle of “similia similibus curentur”,'-?
which holds that a medicinal substance that causes
symptoms in a healthy person, when properly diluted
and processed, can be used to treat similar symptoms
in a sick patient.

However, the scientific investigation of homoeo-
pathic preparations, particularly those in Ultra-High
Dilutions (UHD), represents a significant challenge
for analytical chemistry, as active dilutions may often

exceed Avogadro’s number (beyond 12C potency). >
It is difficult to experimentally verify the presence of
the original medicinal substance in the UHD solution
and it is sometimes speculated that the final homoeo-
pathic medicines are only solutions of water and
alcohol and may not have any biological activity.

In this context, researchers have aimed to study
UHDs in order to verify if source materials are present
in the UHDs and possess biological properties after
the potentisation process. >
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The homoeopathic dilution process is performed
in steps, with each step involving a specific dilution
ratio and succussion. ’

Since the last 50 years, Raman spectroscopy has
emerged as a pivotal tool for providing a unique
“vibrational fingerprint” of molecular structures in a
non-destructive manner.

This technique is based on analysis of inelasti-
cally scattered light'® and has been applied across
different research fields, ranging from heritage to
medicine.''~'* Raman spectra can provide informa-
tion about the molecular environment. '°

The aim of this study is to bridge the gap in compar-
ative data on the vibrational modes of specific drug
potencies (5C potency), such as Nux vomica, Thuja oc-
cidentalis, and Nitricum acidum. The decision to focus
this investigation solely on 5C potency stems from the
need to evaluate spectroscopic responses under well-
defined, controlled conditions. This potency provides
an optimal model to test the sensitivity and re-
producibility of Raman spectroscopy. Analysing this
specific potency enables the establishment of a robust
methodological baseline, essential for distinguishing
the drugs’ vibrational signatures from the background
matrix of excipients. Raman spectroscopy was se-
lected for its high specificity in identifying molecular
symmetry and bond dynamics, which are essential for
assessing how active principles might influence the
hydrogen-bonding network of the solvent or the crys-
tal lattice of excipients such as sucrose and lactose. By
analysing both the solid granules and their liquid di-
lutions, this present study aims to establish a protocol
for the quality control and molecular identification of
homoeopathic medicines.

Materials and methods

Homoeopathic medicine preparation

To ensure the highest degree of chemical purity
and experimental reproducibility, all homoeopathic
preparations analysed in this study—specifically Nux
vomica, Thuja occidentalis, and Nitricum acidum in
5C potencies were obtained as finished, ready-made
commercial products from Ce.M.O.N. (Italy). The se-
lection of these standardised medicines ensures that
the samples were produced under strict industrial
protocols, complying with the German Homoeopathic
Pharmacopoeia (H.A.B.) and the European Pharma-
copoeia (Eur.Ph.).

According to the manufacturer’s certification, each
batch undergoes rigorous Good Manufacturing Prac-
tice (GMP) quality controls to ensure the absence of
bacterial contamination and heavy metal residues.
This standardised approach was chosen to provide

a reliable baseline for Raman spectroscopic analysis,
ensuring that the detected vibrational signals are rep-
resentative of the preparations themselves rather than
unintended laboratory impurities.

The three homoeopathic medicine preparations
considered for Raman measurements were Nux vom-
ica, Thuja occidentalis, and Nitricum acidum in granule
form and 5C potencies. Each granule consists of a
mixture of lactose and sucrose and contains the ho-
moeopathic preparation (6 g per granule).

Two distinct steps were followed in the experimen-
tal measurements. In the first one, the granules were
collected using latex gloves to avoid environmental
contamination. For each homoeopathic preparation,
five granules (30 g) were used. No chemical binders
were used to prepare the samples. The granules
were mechanically crushed into a fine, uniform
powder by using a crushing machine (Jaw Crusher
BZJC 502 — Labzee Laramie, WY 82072, USA) and
placed into a specialised pellet holder. Three differ-
ent spectra were collected, and the average spectrum
was considered for each homoeopathic prepara-
tion, as detailed under “Raman Measurements”. A
total of 21 samples were considered for Raman
measurements.

In the second step, measurements were performed
on a solution combining the homoeopathic prepa-
ration and Bentelan (AIC 019655152), a synthetic
corticosteroid drug containing betamethasone dis-
odium phosphate (4 mg/vial), corresponding to a
concentration of 2 mg/mL. The choice of this formu-
lation was based on previous findings demonstrating
its therapeutic efficacy and physicochemical rele-
vance in similar experimental models.® For solution
preparation, 5 granules were collected using la-
tex gloves, placed in a vial and dissolved in 2
mL of bentelan (Alfasigma S.p.A., Bologna, Italy).
Before the Raman analysis, the vial was sealed us-
ing parafilm and manually shaken ten times. For
each homoeopathic solution, three Raman spec-
tra were acquired, and the average spectrum was
considered. Also, for the betamethasone disodium
phosphate (2 mL), three Raman spectra were ac-
quired, and the average spectrum was considered.
Reference spectra for pure sucrose and lactose were
retrieved from the instrument’s integrated spectral
library.

Raman measurements

Raman measurements were performed at the
BIOMORF Department of the University of Messina
using a DXR-SmartRaman Spectrometer (Thermo
Fisher Scientific, Waltham, MA, USA) with a 785 nm
diode laser. All the Raman spectra were acquired
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over the wavenumber range of 350-3400 cm™!, with
a resolution of about 2 cm~! and irradiated with a
laser power of 24 mW, coming out from a 50 um
spot. Prior to measurements, the DXR-SmartRaman
spectrometer was calibrated using reference stan-
dards of known wavenumber provided by the
manufacturer.

The pellet samples were accommodated into the
appropriate sample holder, and the 180-degree sam-
pling accessory for the DXR-SmartRaman Spectrom-
eter was used for measurements. To obtain high
signal-to-noise ratio (SNR) spectra, each Raman spec-
trum was obtained after collecting 8 sample frames,
and the duration of each exposure for each frame was
set equal to 15.0 s. The total acquisition time was
2 minutes for each spectrum.

The vials containing granules dissolved in be-
tamethasone disodium phosphate solution were ac-
commodated in their specific sample holder. The
solutions of the homoeopathic preparation and Ben-
telan were analysed by using the 180 degree sampling
accessory. In this step, a high SNR was achieved by
collecting 16-sample exposures (each exposure dura-
tion: 30.0 s) for each Raman spectrum. In this case,
the total acquisition time was 8 min.

In addition, three Raman spectra of 2 ml of
betamethasone disodium phosphate (bentelan
4 mg/vial) were acquired, and as in this case,
the average spectrum was determined.

All Raman spectra were saved both in the in-
strument’s proprietary binary formats (.spa, Thermo
Scientific OMNIC) for archival purposes and as
comma-separated values (.csv, containing wavenum-
ber and intensity matrices) for post-processing data
analysis. All the Raman spectra were stored in both
.spa and .csv formats, and the post-processing analy-
sis was performed using Omnic for dispersive Raman
9.0 software and Origin 2018 (OriginLab Corpora-
tion, Massachusetts, USA). The spline method was
used for curved baselines, based on a cubic polyno-
mial interpolation using groups of four consecutive
baseline points. Noise reduction was performed us-
ing Savitzky-Golay filtering, applied with an 11-point
frame size (window length) and a 3rd-order polyno-
mial. '° All obtained spectra were normalised by using
the “Vector normalisation”'” tool available in Origin
software. Each element of the vector represents the
Raman intensity at a given frequency, and each point
is divided by the vector norm to obtain the normalised
spectrum.

0T Myect =\/s%+s§+~~~+s§ €h)

where s; represents the intensity at each point.

Results

Homoeopathic pellet samples

In Fig. 1, the average spectra and standard de-
viation (SD) of Nux vomica, Thuja occidentalis and
Nitricum acidum homoeopathic preparations in 5C po-
tencies, in pellet form, are shown.

It can be observed that all the acquired spectra ex-
hibit spectral features comparable to those of sucrose
and lactose, representing the dominant signals of the
excipients. In particular, the peaks obtained from the
homoeopathic medicine preparation were compared
with those of pure sucrose and lactose available in the
instrument’s integrated spectral library (Thermo Sci-
entific OMNIC Spectrometer Library), retrieved from
the literature. The results are reported in Table 1. The
comparison with pure sucrose and lactose is funda-
mental to identify spectral variations that distinguish
the homoeopathic remedy from the pure excipient
matrix. These variations represent the ‘vibrational
signature’ induced by the potentisation process.

The matching of pure sucrose and the average
spectrum of Nux vomica was about 80%; a similar
percentage value was obtained from the comparison
between pure sucrose and Thuja occidentalis, while a
matching of 90% was obtained from the comparison
between pure sucrose and the mean spectrum of Ni-
tricum acidum. Nevertheless, remedy-specific features
were identified by evaluating the residual spectral
differences and the characteristic vibrational modes
corresponding to betamethasone disodium phosphate
(e.g., specific phosphate and aromatic/steroid ring
stretches) that deviate from the pure sugar baseline.
The assignment of specific vibrational features to the
homoeopathic drugs was based on identifying statis-
tically reproducible spectral variations that emerged
specifically upon adding the diluted remedy into the
formulation matrix, compared to the pure excipient,
available inside the spectrometer library. All three
tested drugs share the same vehicle (betamethasone
solution) and the exact same excipient matrix (su-
crose and lactose granules). If the observed changes
were merely due to a non-specific sugar — betametha-
sone interaction, all samples would display identical
spectra. Instead, as detailed in Table 2, distinct and
selective peaks emerge from individual preparations.

In all the analysed spectra no peaks other than
sucrose and lactose ones appeared. 823

Homoeopathic granules dissolved in
betamethasone disodium phosphate

In Fig. 2 the average Raman spectrum of be-
tamethasone disodium phosphate and its SD are
reported.
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o 1000

2000

Raman Intensity (a.u.)

o 1000

2000
Raman Shift (cm™)

Fig. 1. Average spectrum and SD of homoeopathic medicines at 5C potency. Thuja occidentalis (black line, the SD is represented as green
shadow), Nux vomica (blue line, the SD is represented as cyan shadow), Nitricum acidum (red line, the SD is represented as yellow shadow).

In Fig. 3, the mean spectra of homoeopathic sub-
stances dissolved in betamethasone disodium phos-
phate are shown.

Fig. 3 depicts an amplification of the Raman signal.
This amplification also increased the background,
bringing out peaks attributable to homoeopathic
products.

In this case as well, the analysis of the Raman
spectra confirmed that the main vibrational modes
were attributed to sucrose and lactose, which are
used as pharmaceutical excipients. At the same time,
differences in peak presence and peak positions were
observed. In particular, peaks are generally selective
to a single homoeopathic preparation at each fre-
quency (Table 2); the only exception is at 648 cm™,
where a peak is present for both Nux vomica and
Nitricum acidum.

Raman analysis of drugs in this study relies on the
reproducibility of specific spectral parameters and
peak profiles rather than on the appearance of new,
high-intensity bands. As highlighted by the SD pro-
files (Fig. 3) and the qualitative peak assignments
summarised in Table 2, the spectral differences be-
tween Nux vomica and Thuja occidentalis dissolved
in the same standardised vehicle were proved to
be reproducible, as confirmed by the consistent

SD profiles across independent replicates and high
signal-to-noise ratios that significantly exceed base-
line instrumental noise. These observations suggest
that each of these homoeopathic preparations in 5C
potency imparted a distinct spectral profile, poten-
tially associated with subtle modifications in the
solvation environment.

In Table 2, the dissimilarities detected in the ob-
tained spectra are reported.

Discussion

The vibrational modes of three 5C potency homoeo-
pathic medicines — Nux vomica, Thuja occidentalis,
and Nitricum acidum — were characterised and com-
pared using Raman spectroscopy. The choice of 5C
potencies was primarily driven by the availability of
standardised, ready-made commercial preparations
(Ce.M.O.N., Italy) manufactured under strict GMP
quality controls during the experimental phase. We
recognise that potencies such as 6C, 30C, or 200C
are widely used in clinical practice. Testing a broader
range of potencies remains an important goal for our
upcoming studies as we extend this experimental pro-
tocol. Two experimental setups were employed: anal-
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Table 1. Raman peaks (cm™") of homoeopathic preparations at 5C potency. Nitricum acidum, Nux vomica and Thuja occidentalis,
compared with the measured peaks of sucrose and lactose, as reported in literature.

Nitricum acidum Nux vomica Thuja occidentalis Sucrose Lactose

- - - 3338 -

- - - 3296 -

- - - 3272 -

- - - 3244 -

- - - - 3128

- 3098 3097 - 3097

3092 3093 3094 - -

- - 3075 - -

3065 3064 3066 - 3062

- 3058 - - 3050

- 3044 3047 - -

3039 - 3039 - 3040

- - 3024 - 3023

3020 3018 3019 3014 -

- - - - 3002

2997 2998 2996 2994 2995

2987 2987 2986 2985 2986

2974 2976 v.g. - 2978

2971 - 2972 2972 2972

2962 2960 2962 2959 -

2945 2946 2945 2943 2946

- 2933 2934 2929 2935

2916 2917 2916 2913 2918

2898 2899 2889 - -

2878 - - - -

2861 2867 2861 - -

2852 2849 - - 2850

2839 2836 - 2841 -

- - - 2822 -

2813 2811 2810 - -

- - - - 1489

- - - 1474 -

- - - - 1470

1464 1465 1462 1462 -

- - - - 1456

1440 1438 1443 - 1444

1428 1426 - - 1424

1423 1420 1415 - 1415

1410 - v.g 1411 -

- 1398 - - -

1393 - 1389 - 1393

1380 1380 1379 1378 1377 (1380)

1370 1370 1367 1367 -

- - - - 1359

1351 1352 1348 1349 1344 (1349)

1339 - 1339 - 1336

1328 1331 1330 1327 1323 (1328)

- - - 1305 -

- - - 1293 1297

- - 1274 1278 1273

1264 1264 1263 1262 1258 (1263)

1241 1242 1241 1239 1245

- - - - 1231

1222 - 1222 - 1224

1212 1213 1216 1209 1219

- - - - 1204

- - - 1189 1187

1180 1180 1180 1171 -

1165 1165 1162 1162 1164

- - - - 1139 (1142)

1128 1128 1124 1125 1120
(Continued)
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Table 1. Continued.

Nitricum acidum Nux vomica Thuja occidentalis Sucrose Lactose

- - - - 1117
1110 1109 1104 1105 1100
1090 1091 1087 1089 1083 (1092)
- - - 1071 -

1050 1050 1054 1052 1049 (1054)
1042 1041 1039 1039 1037 (1041)
- - - - 1030
1018 1018 1019 1014 1015 (1020)
- - 1007 - 1005

995 995 993 993 -

981 - - - 978

- - - 967 -

- - 952 - 950 (954)
946 946 943 946 -

- - - - 935

923 924 918 922 -

- - - 913 912 (916)
- - 901 - 900

878 878 877 871 873 (877)
852 853 851 850 847 (852)
- - - - 821

- - - - 814

- - - - 798

- - - - 793

- - - 780 776

- - - - 768

- - - - 760

- - - - 753

- - - - 746

742 740 736 738 738

- - - - 725

709 708 711 - -

695 701 702 701 -

682 686 683 680 -

- - - 641 635

616 623 - - 621

602 - - - -

588 587 584 585 -

572 - 572 - 568

555 555 554 552 555

543 545 537 - 535

- - - 526 526

- - - - 510

- - - 497 -

479 480 477 475 478

- - - - 454

445 446 443 443 445

- - - - 438

420 421 421 - 421

- - - 403 400

379 368 377 - 378

362 351 358 365 357

- - - 347 -

- - - 336 337

315 315 315 315 -

294 298 292 297 295

286 289 284 284 283

259 260 258 257 260

233 233 235 231 239

- - 229 - -

220 - - 219 -

201 200 197 - 190

- - 192 - -

* v.g. = visual graphic.
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Intensity (a.u.)

T T T
500 1000

15'00 ' 20100
Raman Shift (cm-1)

T . T
2500 3000

Fig. 2. Betamethasone disodium phosphate average Raman spectrum (black line) and its SD (red shadow).

Intensity (a.u.)

1000
Raman Shift (cm™)

2000

Fig. 3. Average Raman spectra and SD of homoeopathic medicines at 5C potency dissolved in betamethasone disodium phosphate: Thuja
occidentalis (black line, the SD is represented as green shadow), Nux vomica (blue line, the SD is represented as cyan shadow), Nitricum
acidum (red line, the SD is represented as yellow shadow).

Table 2. Dissimilarities were detected in the Raman spectra obtained from homoeopathic drugs dissolved in betamethasone

disodium phosphate.

Frequency Thuja occidentalis ~ Nux vomica Nitricum Betamethasone
(em™) (5C) (50) acidum (5C) disodium phosphate Sucrose Lacose
408 none X none none none none
490 none none X none none none
648 none X X none none none
829 none X none none none none
‘X’ represents the Raman peak presence.
Indian Journal of Research in Homoeopathy | Volume 20 | Issue 3 | July-September 2026 317
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ysis of the products in their pellet form and analysis
after dissolution in 2 ml of betamethasone disodium
phosphate.

In particular, the possibility of differentiation when
they are dissolved in betamethasone disodium phos-
phate was considered and investigated.

The use of betamethasone disodium phosphate was
intentional. In Raman investigations of drugs, using
betamethasone disodium phosphate as a molecular
probe enables observation of subtle microenviron-
mental shifts, owing to the high Raman activity and
environmental sensitivity of its phosphate group. The
reproducible spectral variations point toward poten-
tial modifications within the probe’s solvation shell.
However, because interactions between betametha-
sone and the sugar matrix (sucrose and lactose)
cannot be completely ruled out at this stage, these ob-
servations should be considered preliminary. Further
control studies evaluating betamethasone directly
against pure excipient solutions will be essential to
definitively isolate the remedy-specific contribution.

When granules of Nux vomica, Thuja occidentalis
and Nitricum acidum in 5C potencies were dissolved
in 2 ml of betamethasone disodium phosphate, an
amplification of the Raman signal was observed in
all the analysed spectra.

While the vibrational signals are predominantly
dominated by the sucrose and lactose excipients,
distinct spectroscopic features attributable to the ho-
moeopathic preparations can also be identified in the
liquid phase.

While the physical origin of these signals at ultra-
high dilutions remains a subject of ongoing debate,
our preliminary findings at 5C dilution indicate
measurable spectral variations that warrant further
investigation.

The experimental spectra obtained in this study
reveal reproducible vibrational frequency features
in 5C diluted preparations. While 5C potencies do
not exceed Avogadro’s limit, these preliminary find-
ings demonstrate measurable spectral variations in
low-concentration preparations that warrant further
investigation. In particular, some peaks could be at-
tributed to homoeopathic products. The peaks at 408
and 829 cm™! can be assigned to Nux vomica, while
the peak at 490 cm™ can be assigned to Nitricum
acidum. The peak 648 cm™! is present in Nux vomica
and Nitricum acidum homoeopathic dilutions but they
are not visible in Thuja. It is interesting to note that no
characteristic peaks are visible for Thuja. On the other
hand, the spectral band conformation, ranging from
800 to 900 cm™!, exhibits marked variations among
all three dissolved preparations. The absence of dis-
tinct peak assignments and the complex overlapping
in this spectral region represent a current limitation of

the present study. To overcome this constraint and re-
solve these overlapping spectral features, comprehen-
sive band deconvolution will be carried out in future
work.

This study provides a characterisation from a vi-
brational point of view of Nux vomica and Nitricum
acidum drugs in 5C potencies by using Raman spec-
troscopy, while Thuja occidentalis does not exhibit
distinct, isolated characteristic peaks in the analysed
spectral region.

The analysis of solid granules identified only the
excipient matrix fingerprint, not that of the drug,
whereas the liquid-phase analysis revealed significant
spectral modifications induced by the homoeopathic
drug.

A reproducible increase in Raman scattering in-
tensity, along with a refinement of specific spectral
bands, was observed when the three drugs at 5C
potency were combined with betamethasone dis-
odium phosphate. These spectral variations suggest
potential intermolecular interactions between the ho-
moeopathic preparation and the corticosteroid probe,
which may serve as a molecular sensor. While the
stability of the standard deviation across replicates
indicates that these signals exceed background in-
strumental noise, several limitations of this study
must be acknowledged. Rather than reflecting a gen-
eralised response, the observed Raman/vibrational
peaks can be unambiguously attributed to specific
homoeopathic active ingredients.

Conclusion

It is concluded from the present study that Raman
spectroscopy is a viable analytical tool for the molec-
ular characterisation of homoeopathic preparations,
providing distinct vibrational signatures. Further in-
depth investigation with different drugs might be
useful for characterising and even quantifying the
purity of the medicine.
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Caractérisation par spectroscopie Raman de la dilution 5C des médicaments
homéopathiques Nux vomica, Thuja occidentalis et Nitricum acidum

Contexte : La caractérisation physico-chimique des médicaments homéopathiques demeure
un défi. La spectroscopie Raman est un outil prometteur pour identifier les modifications
structurales de la matrice du solvant et les « empreintes » vibrationnelles spécifiques
induites par le processus de potentialisation. Objectif : Cette étude visait a caractériser trois
remedes (Nux vomica, Thuja occidentalis et Nitricum acidum - dilutions 5C) par
spectroscopie Raman afin d'identifier des marqueurs vibrationnels spécifiques et d'évaluer
la capacité de la technique a différencier les préparations au sein d'une matrice complexe.
Matériels et méthodes : Les médicaments ont été analysés sous forme de granules broyés
(état solide) et apres dissolution dans du phosphate disodique de bétaméthasone (état
liquide). La spectroscopie Raman a été choisie pour sa haute spécificité et sa faible
sensibilité a 'eau. Les échantillons ont été standardisés en termes de taille de particules et
de pression afin d’assurer la reproductibilité, les résultats étant comparés a ceux
d’excipients purs (saccharose et lactose). Résultats: L’'analyse des granules a confirmé la
présence de pics dominants caractéristiques de la matrice glucidique (1063, 1127, 1450 et
2900 cm™). En phase liquide, les trois préparations ont présenté des signatures
vibrationnelles uniques et des décalages spectraux significatifs. Ces différences, validées par
I'analyse statistique du rapport signal/bruit, persistent méme a la dilution 5C, suggérant une
interaction stable entre le composant dilué et la sonde moléculaire. Conclusion: La
spectroscopie Raman apporte des informations précieuses sur les modes vibrationnels
caractéristiques et les interactions des groupes fonctionnels dans les médicaments
homéopathiques.

Raman-spektroskopische Charakterisierung der 5C-Potenz der homéopathischen
Arzneimittel Nux vomica, Thuja occidentalis und Nitricum acidum

Hintergrund: Die physikochemische Charakterisierung homéopathischer Arzneimittel stellt
nach wie vor eine Herausforderung dar. Die Raman-Spektroskopie ist ein
vielversprechendes Werkzeug zur Identifizierung struktureller Veranderungen in der
Losungsmittelmatrix ~ und  spezifischer = Schwingungsmuster, die durch den
Potenzierungsprozess hervorgerufen werden. Ziel: Diese Studie hatte zum Ziel, drei
Arzneistoffe (Nux vomica, Thuja occidentalis und Nitricum acidum - Potenzen 5C) mittels
Raman-Spektroskopie zu charakterisieren, um spezifische Schwingungsmarker zu
identifizieren und die Fahigkeit der Technik zur Differenzierung verschiedener Prédparate
innerhalb einer komplexen Matrix zu bewerten. Material und Methoden: Die Arzneistoffe
wurden als zerkleinertes Granulat (fester Zustand) und nach Auflésung in
Betamethasondinatriumphosphat (fliissiger Zustand) analysiert. Die Raman-Spektroskopie
wurde aufgrund ihrer hohen Spezifitit und minimalen Wasserinterferenz gewahlt. Die
Proben wurden hinsichtlich Partikelgrofe und Druck standardisiert, um die
Reproduzierbarkeit zu gewdahrleisten. Die Ergebnisse wurden mit Referenzwerten der
reinen Hilfsstoffe (Saccharose und Lactose) verglichen. Ergebnisse: Die Analyse des
Granulats bestdtigte dominante Peaks der Kohlenhydratmatrix (1063, 1127, 1450 und 2900
cm™). In der flissigen Phase zeigten die drei Priparate jedoch einzigartige
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Schwingungssignaturen und signifikante spektrale Verschiebungen. Diese Unterschiede,
bestadtigt durch eine statistische Analyse des Signal-Rausch-Verhaltnisses, bleiben selbst bei
5C-Potenzstufen bestehen, was auf eine stabile Wechselwirkung zwischen der verdiinnten
Komponente und der molekularen Sonde hindeutet. Schlussfolgerung: Die Raman-
Spektroskopie liefert wertvolle Einblicke in die charakteristischen Schwingungsmoden und
Wechselwirkungen funktioneller Gruppen in homoopathischen Arzneimitteln.

SaniRE vt gew aifAwrr gor siFEdefaw IR aERFH vf@sa # 5C
NEH FT IHAA FAFERPIYT GIRT F&IT JoieT

qeosfA: P ganit & Sifas-taEfes @eIT qui U geldl §eT g37 &l
WA FIEhd [Teds Afged A @ladcAs A AR o gfssar garr aRka
faferse &useHs "ThaRflie" $r ugart & AU T 3MRATSes 3UR0T 5| 38T 39
EYFA HT 360eT IHA TAFERIN T 39T ek il NS (7 afAFr, yorr
FiFdisetord 3R AEFHH vfFsH - 5C uredl) & AANATT FT 9ar ST A1, Jifh
fafrse sy gt fr ggaa & o1 T IR e ST AT F R R
JARET & AT AR FT FT ddell T STHAT I Aol a1 o Feh| WA 30X
faftrar: Awfeat & faedvor Fue gu aEl (e raeem) AR SedurEe e
BIEhe H golel & a6 (AT 3HaEdn) fham aRT| IS THaeEhidl S gHe 3T
fafirsear 3R ~gAdH STe gFddT & HROT YAT IAT| Yeleculeehd! aARdd el &
IT @1 @ 0T IR IR aad & T Ahrhd fhar am@r, AR aRomaAt & g
Yoy WeHh TSy YR @B (Fhrer AR oleFers) & Hr oIS aRome: gt &
faeavor & Frefergge Ataw & yg@ RIW (1063, 1127, 1450 3R 2900 cm*') #r
qise 1| greiifeh, el 3aer A, A\l R 3 IEfddT HYeT Fohe 3R FAgeaqul
Thereel Feolld Yeiid fhU| fAaser-g-aAigel 3equrd & HfEIhT faRelyur earT JATOId
¥ 3R, 5C N FR W 8 aF W@ &, S ] "vedh AR amuifas e & @ v
R 3ia:fhar &1 Taha ¢d &1 e T Wegendr gFadfds gasit # faftse
FUACHS IS IR PRATAS-THE T3 & T H TgHAeT TNl Tard Rl
gl

Caracterizacion mediante espectroscopia Raman de la potencia 5C de los
medicamentos homeopaticos Nux vomica, Thuja occidentalis y Nitricum acidum
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Antecedentes: La caracterizacion fisicoquimica de los medicamentos homeopaticos sigue
siendo un desafio. La espectroscopia Raman es una herramienta prometedora para
identificar modificaciones estructurales en la matriz solvente y "huellas dactilares”
vibracionales especificas inducidas por el proceso de potenciacién. Objetivo: Este estudio
tuvo como objetivo caracterizar tres remedios (Nux vomica, Thuja occidentalis y Nitricum
acidum - potencias 5C) mediante espectroscopia Raman para identificar marcadores
vibracionales especificos y evaluar la capacidad de la técnica para diferenciar entre distintas
preparaciones dentro de una matriz compleja. Materiales y métodos: Los farmacos se
analizaron como granulos triturados (estado sélido) y después de su disolucién en fosfato
disédico de betametasona (estado liquido). Se eligié la espectroscopia Raman por su alta
especificidad y minima interferencia del agua. Las muestras se estandarizaron en cuanto al
tamafio de particula y la presiéon para garantizar la reproducibilidad, comparando los
resultados con las lineas base de los excipientes puros (sacarosa y lactosa). Resultados: El
analisis de los granulos confirmé picos dominantes de la matriz de carbohidratos (1063,
1127, 1450 y 2900 cm?®"). En la fase liquida, sin embargo, las tres preparaciones exhibieron
firmas vibracionales Unicas y desplazamientos espectrales significativos. Estas diferencias,
validadas por el analisis estadistico de la relacién sefial/ruido, persisten incluso a niveles de
potencia 5C, lo que sugiere una interaccion estable entre el componente diluido y la sonda
molecular. Conclusién: La espectroscopia Raman proporciona informacién valiosa sobre los
modos vibracionales caracteristicos y las interacciones de los grupos funcionales en los
medicamentos homeopaticos.

PLENERMEIRBITEL Y DT (Nux vomica) . U (Thuja occidentalis) FiiEEE (
Nitricum acidum) W) 5C 3t

BR : IRBT LAY B R ERAL DR — kA, RLE I e — AR A AT S TR,
A AR BT BT - A B AL DL R R L S R 5 DS O R B SR B4R 807, B HY « AW
FETEMARL 2 EN =My (B, Wi, %8 5C Bu) BITERAE, L
IRBIEFEIREIRIE, HIEMZEARLE S IR P X RRGIFINEES, MBHE5E
AHLIFRLR (B Fois TRHMR AR AR (RAS) PIRRRASIE T /00, BEFhr
B R R A H B @ VAR K T30, B SRR R 1 AT At L, DA LR
HIME, FERERGAREE GEREILE) MREHITIR, &R BRIk /5 ik
SET WKL A IR B E (1063, 1127, 1450 F12900cm™) , 4A0f0, TEART,
R 3R IR AR RO IR B AR AN BB RS, G B M LA I S T IRAIE TR
5, BMEETLE 5CRUNKCE TR, XEEERIRIE, RARBEA 550 7 IRE 2 B ERER
AR, 4518  hrEE RN IEAY RIS AR B REE A AL VR AE T 55
FHIENSN
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