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Background

Homoeopathic preparations are made by diluting in alcohol or water a solution of the material used in the provings. If it is not soluble, a powder is made and another powder (lactose) is used for dilutions. Repeated dilutions of 1 in 10 (decimal potency, or 1X) or 1 in 100 (centesimal potency, 1C) are made. A 6X or 3C preparation contains the starting material diluted one in a million (1 in 106). Beyond a dilution of 1 in 1024 (24X or 12C) not even a single molecule of the starting material is likely to be present. At these dilutions the homeo-drugs just contain water or lactose plus an array of contaminants collected on the way. Each dilution involves vigorous shaking (or with powders, grinding), a process called 'succussion', which homoeopaths claim 'potentizes' the diluent molecules. So absence of any starting material in preparations greater than 24X or 12C is not a problem.

The paper by Roy, Tiller, Bell, Hoover 1, clearly refutes the proposition that the only way to change a condensed phase is by the introduction into solution of a second phase in a finite concentration. This proposition is the argument which has been used for over a century to discredit homeopathy as even plausible. The paper shows that for rudimentary materials, i.e. condensed matter, materials science’s central affirmation is that it is structure, not composition that has a much bigger effect on the properties of any condensed phase. The easily appreciated example is that graphite, the softest inorganic material known, can be converted in a millisecond to diamond, the hardest material in nature, with absolutely no change of composition. Many liquids have now been shown to have similar “phase transitions” including, most recently, water.2-4 Hence the Roy et al paper1 establishes the scientific basis for the plausibility of homeopathy.


In continuation with our effort to understand the above plausibility, we made an attempt to answer the following questions:
1. Can Homeopathic remedies be analytically shown to be different from the pure, untreated, starting solvent?

2. Can different remedies be distinguished from each other by materials science analytical techniques? 

3. Can different potencies of the same remedy be distinguished from each other?

For this study, we chose to study: a) remedies with different potencies, and b) remedies with different active ingredients: Nat.Mur  and Nux Vomica 

Experimental: Homeopathic remedies and potencies used

1. A series of remedies with different succession, and different remedies provided by the Hahnemann Company

2. A series of remedies provided by M.S. Benford

Experimental: Analytical tools used


While we will be using other techniques which measure entirely different properties such as Freezing Point Depression; acoustic loss spectroscopy, ellipsometry, viscosity, surface tension, we started with the major spectroscopic techniques which are widely available.

1. UV-VIS spectrophotometer from VARIAN, Model # CARY 100, run in dual beam mode.

2. FTIR spectrophotometer from Thermo Nicolet, Model # NEXUS 670,  run in attenuated total reflection (ATR) mode.

3. Raman spectrophotometer from Inphotonics, Model # RS2000-3b-785, using an InPhotonics fiber optic immersion probe.

Results

Nearly 200 runs have been made to calibrate every step in the experimental configurations and procedures used for the different instruments. In the dual beam UV-VIS, the many experimental options are all tested separately to ensure that the data obtained on our samples are well above the instrument noise in the calibration run data. The data are obtained largely by two different postdoctoral associates at different times about three months apart. We note that at very low signal levels, instrument noise coupled with artificial computer generated sensitivity can produce data that is not reliable at all. Hence, we operate the instruments in the sensitivity ranges in which we sacrifice some precision for reproducibility. In the Raman spectrometer, careful attention is paid to the positioning of the probe within the sample container, and stray light is eliminated by turning off the room lights whenever data is being collected.

ANALYSIS OF THE RESULTS: UV-VIS Analysis : HAHNEMANN SAMPLES


The sample data presented here is from Hahnemann Laboratories remedies of Nat Mur and Mux Vomica. Two types of analyses are presented.

a) Comparison of specific homeopathic remedies with different potencies [Nat Mur 6C, 12C, 30C, and Nux Vomica 6C, 12C, 30C]

b) Comparison between two different remedies of the same potency [Nat Mur vs Nux Vomica at 6C, 12C, and 30C]
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In Figure 2 ( and b) we show the envelope of differences within a series of 10 preparations of each remedy of Nat Mur and  Nux Vomica.  The spectra show clear differences in the same potency of an individual remedy for both Nat Mur and Nux Vomica. 
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   Figure 2: Envelope of differences within a series of 10 preparations supplied of each    

     remedy: Nat Mur and Nux Vomica.
FTIR  Analysis


FTIR results obtained in this preliminary study indicate that FTIR does not appear to be an appropriate technique for analyzing the subtle structural differences in these types of samples. The overlay in the FTIR data of different potencies and different remedies is highly significant such that in the 1000 cm-1 region, only the pink curve for 12C noted.
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Figure 3: FTIR comparison of Homeopathic Remedies with different potencies and different remedies. A clear overlay of the spectra indicates that FT IR spectroscopy does not reflect any differences in these homeopathic samples. 

Raman Spectroscopy

Comparison of homeopathic remedies with different potencies using Raman spectroscopy is done on the two sets of homeopathic remedies received from Hahnemann Laboratories and labeled as Nat Mur and Nux Vomica. From the spectra shown in Figure 4, a clear distinction in the Raman active modes is noted between the two different remedies as well as among the different potencies of the same remedy. 

Spectra obtained from the Nat Mur samples show the following key features.

(
Clear distinction is shown in the spectral peaks from the different potencies.

· Peak positions are identified as (a), (b), (c), (d) and (e).

(
Peak (a) has a shoulder in the 30C potency that is absent in the 6C and 12C potencies.


(
Peak (b) is more prominent in 12C than in the other potencies.


(
Peaks (c) and (d) are absent in 30C.


(
Peak (e) splits into a doublet in 12C.

Spectra obtained from the Nux Vomica samples show the following key features.


(
Clear distinction is shown in the spectral peaks from the different



potencies.


(
Peak positions are identified as (a), (b), (c), and (d).


(
The split in peak (a) is more prominent in 12C and 30C than it is



in 6C. 

(
Peak (d) prominently appears in 30C, and it is absent in both 6C
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and 12C.

      Figure 4 (a) Raman spectra of 6C, 12C and 30C of Nat Mur and Nux Vomica remedies 
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For a clearer and magnified view of the spectra please see Figure 5. 

Figure 5:  Comparison of the Raman spectra of the same potencies for the two different remedies. [Note- NM = Nat Mur; NV = Nux Vomica]. The differences in the peaks identified as (a)-(e) is clearly visible in 30C samples of Nat Mur and Nux Vomica.

ANALYSIS OF THE RESULTS: UV-VIS Analysis : BENFORD SAMPLES
The major peaks of interest lie in the UV-region from 200-400 nm. 

Six samples received from Benford which are Carcin PLUS, Washington Homeopathic products  and labeled as 6x, 30x, CM and sample 1, sample 2 and  sample 3 have been analyzed by spectroscopic data employing UV-VIS. FTIR and Raman spectroscopic techniques. The homeopathic remedies of different potencies have definitive differences when their spectra are compared, and these are revealed by more than one technique.
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Figure 6 shows the UV – VIS spectra of the samples One set includes samples 6x, 30x and CM while the second set of samples include samples # 1, 2, and 3. It is distinct that the various potencies exhibit clearly different absorption patterns in the spectra. 

The main findings are:

1) The main absorption peak of the samples,  peak (b) is shows a characteristic variance in the nature and the width of the peak. 

2) Peak (a) is absent in sample 6x, CM  and sample 1. 

3) Peak (c ) is absent in sample 6x, shows a characteristic hump feature in samples 1-3. 
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Figure 7 shows the FTIR spectra of the samples

1) FTIR does not show any significant differences in the two set of samples.
2) Sample 30x shows a split in the peak marked by arrow. All others exhibit identical features in IR. 
3) Hence IR spectroscopy cannot be used as a reliable tool to identify the subtle differences in the Benford samples

Figure 8 shows the Raman spectra for the Benford samples. Shown in the figure (below) is the magnified plot in the range 200-2500 showing the distinct differences in the various potencies. 
1) Peak (a) is unsymmetrical in 30x and sample 2. 

2) Peak (b) is absent in samples 2 and 3. 

3) Peak (c ) is unsymmetrical in 30x, CM and sample 2.

4) Peak (d) is broadened in samples, 1, 2 and CM as compared to 6x, 30x and sample 2.

5) Peak (e) is absent in sample 2, 3 and 6x.

6) Peak (f) is broadened in sample 1, 3 and CM.

7) (g) is instrumental artifact. 
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From the above the following conclusions may be drawn:

(a) FTIR does not prove to be an effective tool to identify the subtle differences in the various potencies in the Benford samples. 

(b) UV-VIS and Raman show distinctive differences and hence may be used as effective tools for identifying the differences in the structure of the potencies. 

Summary/Conclusion

           Clearly homeopathic remedies prepared by the same manufacturer, sent to us over a year ago, stored at room temperature and run at various times throughout the year show the following key features.

a. Homeopathic remedies with different potencies exhibit different Raman spectra and different UV-VIS spectra, and hence, they are distinguishable from each other.

b. Homeopathic remedies with different active ingredients exhibit different Raman spectra and different UV-VIS spectra, and hence, they are distinguishable from each other

Our work has been focused on analytical techniques by which homeopathic samples can be reliably characterized analytically, and we have done no research whatsoever on the clinical efficacy of any homeopathic remedy.
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Figure 1: Comparison of two different homeopathic remedies: Nat Mur and Nux Vomica showing representative UV- spectra demonstrating the differences between the remedies. [Note 1: NM indicates Nat Mur; NV indicates Nux Vomica; Note 2: For clarity of the data presentation, the vertical scales are offset to separate the results for each potency analyzed.]. The red curve represents the 6C, 12C and 30C potencies for Nat Mur and the black curve represents 6C, 12 C and 30 C for Nux Vomica. 








Figure 7: FTIR spectra of Benford samples.
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Figure 6: UV spectra of Benford samples slowing a clear distinction between the various potencies.
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Figure 8: Raman spectra of Benford samples: Shown below in the figure is the magnified view in the scale range 200-2500 cm-1.
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