
Chemistry might not be the first association to come in mind
when thinking of medicine, but there are many overlaps
between those disciplines (Fig. 1). Chemistry can help us
understand our body functions as well as the mode of action
of medical treatments.

Bones consist of 30-40% organic bone matrix and 60-70%
inorganic minerals, making calcium phosphates and proteins
dominating chemical structures in bones (Fig. 2) [1].

Despite resemblance in chemical composition, bone substitute
materials often do not show the same characteristics as real
bone due to differing macro- and microstructure.
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Medicine and Chemistry Didactic Opportunities Experimental Series
We present a series of experiments suitable for various levels
of chemistry education based on two simple ways to identify
organic and inorganic material as components of bones [5].

Although creating a composite with resembling chemical
composition, living structures cannot be easily mimicked.
Notable differences between real bones and the composite
(Fig. 4) contribute to the understanding of proteins, ionic
substances and profound knowledge of structure-property-
relationships.
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Using bones and bone substitute materials as a topic offers
linkage to classical elements of the curriculum such as ionic
substances, solubility or metals in grade 8 (age 15) as well as
proteins and organic chemistry at secondary level.

Elisabeth Dietel
Research Assistant
Friedrich Schiller University Jena
Chemistry Education Department
August-Bebel-Str. 2, D-07743 Jena
elisabeth.dietel@uni-jena.de

Prof. Dr. Timm Wilke
Head of Department
Friedrich-Schiller-University Jena
Chemistry Education Department
August-Bebel-Str. 2, D-07743 Jena
timm.wilke@uni-jena.de

Human Bones

Fig. 2: Bone structure and composition.
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The experiments will be embedded in a learning arrangement
using the approach of context-based learning [2]. Therefore, it
will be expanded by related medical topics to build a holistic
learning environment. Finally, various contextualised learning
arrangements will be merged to form one unit. Orientating to
the pathways of the Model of Educational Transfer Research
(Fig. 3) [4], the series will be piloted, evaluated, and optimised.

Fig. 3: Model of Educational Transfer Research [4].
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Fig. 4: Summary of experiments I & II with chicken bones and
HAp-Gelatine-Composite.

Fig. 1: Selection of overlaps between medicine and chemistry.
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