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A major challenge in basic research into homeopathic potentisation is to develop bioassays that yield consistent results. We
evaluated the potential of a seedling-biocrystallisation method. Cress seeds (Lepidium sativum L.) germinated and grew for 4
days in vitro in Stannum metallicum 30x or water 30x in blinded and randomized assignment. 15 experiments were performed at
two laboratories. CuCl,-biocrystallisation of seedlings extracted in the homeopathic preparations was performed on circular glass
plates. Resulting biocrystallograms were analysed by computerized textural image analysis. All texture analysis variables analysed
yielded significant results for the homeopathic treatment; thus the texture of the biocrystallograms of homeopathically treated
cress exhibited specific characteristics. Two texture analysis variables yielded differences between the internal replicates, most
probably due to a processing order effect. There were only minor differences between the results of the two laboratories. The
biocrystallisation method seems to be a promising complementary outcome measure for plant bioassays investigating effects of

homeopathic preparations.

1. Introduction

A major challenge in homeopathic basic research is the devel-
opment of well-defined bioassays that generate reproducible
evidence for specific effects of homeopathic preparations [1].
During recent years various studies have been reported that
successfully used healthy plants (e.g., wheat, peas, duckweed)
as test organisms [2]. Amongst those, test systems based
on seedlings have various advantages: seedlings are easily
handled, they can be grown in great numbers thereby
enhancing the possibility of observing significant differences
between treatments, and the growth process may be recorded
nondestructively, allowing the option of further investiga-
tions (e.g., chemical analysis) at the end of an experiment.
The picture-developing CuCl, crystallisation method,
also termed biocrystallisation, may be integrated into a seed-
ling test system for homeopathic preparations. The basis

of this method is the phenomenon that when crystallising
watery solutions of dihydrate CuCl, in the presence of
organic additives (juices/extracts), reproducible dendritic
structures can be observed [3-6]. The experimental proce-
dure is thus based on evaporation/crystallisation of watery
solutions of dihydrate CuCl, and the organic additive
in question on circular glass plates, leading to three-
dimensional structures of CuCl, crystals (biocrystallograms,
see Figure 1). These structures are concentration specific as
well as sample and treatment specific [7].

The method has been used as a complementary (“holis-
tic”) method to characterize qualitative aspects of various
additives and also to investigate the effects of farming systems
and fertilisation treatments on agricultural/horticultural
crop samples [8-11].

During recent years several experimental aspects of
the biocrystallisation method have been standardised and
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FIGURE 1: Biocrystallograms on circular glass plates (90 mm diameter), produced on the basis of (a) watery CuCl, solution (150 mg per glass
plate), without additive; (b) watery extract of barley flour (60 mg extract 10% (w/v)/120 mg CuCl,/6.0 mL volume); (c) watery extract of
cress seedlings germinated in distilled water (310 mg extract 5% (w/v)/150 mg CuCl,/6.1 mL volume).

validated within the so-called Triangle consortium (three
laboratories from Germany, The Netherlands, and Denmark;
the latter two in the following referred to as LBI and BRAD,
resp.), including lab procedures, crystallisation equipment
and techniques, visual scoring of morphological criteria
observed in the crystal structures, as well as computer-based
textural image analysis based on spatial variation in pixel grey
values (grey level cooccurrence matrices approach) [7, 12—
15]. The image analysis not only adds credibility to the
evaluation, but also introduces the possibility to analyse large
datasets generated on the basis of crystallisation images.

Previously Selawry [16] applied the biocrystallisation
method as tool to investigate the effects of homeopathic
preparations. In these studies, germinating grain and legume
seeds were treated with various metal potencies. Corre-
sponding extracts were reported to show both sample- and
potency-specific macro- and microscopic dendritic struc-
tures. However, major reservations must be made towards
the results and conclusions of these studies, due to a lack of
experimental details on the applied germination, crystalliza-
tion, and evaluation procedures.

The goals of the present methodological and exploratory
study were the following:

(a) to develop a test system for examining effects of
homeopathic preparations, based on biocrystallo-
grams of extracts of cress seedlings germinating
within homeopathic preparations and being extract-
ed with homeopathic preparations, and to report it
according to current standards [17];

(b) to apply the test system at two independent laborato-
ries (LBI, BRAD) in repeated experiments, based on
a comparison of two 30x preparations;

(c) to determine promising primary outcome parame-
ters for further use in future confirmatory experi-
ments.

2. Materials and Methods

2.1. General Experimental Procedure. Cress seedlings germi-
nated and grew for approximately 96 h in hanging plastic
bags on chromatography paper that had been soaked with
either aqueous homeopathic preparations or control solu-
tions. A watery extract was produced based on a filtrate of
mashed seedlings that were crushed and extracted in the
corresponding homeopathic preparation or control solution.
This extract was mixed with dihydrate CuCl, solution
and pipetted on levelled glass plates. Evaporation under
standardized conditions led to a formation of CuCl, crystals
on the glass surface. The resulting biocrystallograms were
evaluated by means of visual evaluation as well as comput-
erised image analysis. Experiments were randomized and
blinded, and the code was revealed only after completion of
the evaluation.

2.2. General Experimental Design

2.2.1. Screening Experiments. In a number of screening
experiments in both laboratories, eight preparations (encod-
ed A-H) were examined in blind. The eight preparations,
produced and supplied by Allergica (Silkeborg, Denmark),
comprised seven 30x preparations (Aurum metallicum,
Stannum metallicum, Cuprum metallicum, copper sulfate,
gibberellic acid, lactose, and distilled water) and addition-
ally nonpotentised distilled water. A preselection of four
out of these eight preparations was done, based on the
observation that these four preparations seemed to exhibit
recurring differences in morphological characteristics in the
biocrystallograms produced, being in line with some texture
analysis parameters. After some further blinded screening
experiments, two out of these four preparations (codes B and
G) were selected to be investigated in a series of repeated
standardized experiments (see Section 2.2.2).

2.2.2. Main Experiments. The two selected preparations—
still coded as B and G—were investigated in randomized and
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