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Medical Aspects of Polymers in Surgical 
Suture Materials for Chemistry Education
Elisabeth Dietel* & Prof. Dr. Timm Wilke

Medicine and Chemistry Didactic Opportunities Experimental Series
We present a series of experiments suitable for K-12
chemistry education based on research on degradation
behaviour and tensile strength of suture materials [2, 6] as well
as on didactic implementations of polymerization [7].

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.

Having surgery means surgeons close incisions. Removing
non-degradable sutures, e.g., PROLENETM (Fig. 2), in our skin 2
weeks after surgery is a standard procedure, but what about
sutures in internal tissues? Three of the most used sutures in
tissue or orthopedic surgery are PDS IITM, MAXONTM and
VICRYLTM (Fig. 3). They consist of poly-p-dioxanone,
polyglyconate, and polylactide-co-glycolide (1:9) respectively
(Fig. 3) and are fully resorbable by our body so there is no
second operation needed to remove them. [1, 2]

Degradation becomes visible not until disintegration into
pieces (Fig. 5). Tensile strength measurement contributes to
the understanding that irrespective of disintegration
degradation results in strength loss of the suture pieces.
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Using surgical sutures as a topic offers linkage to classical
elements of the K-12 curriculum such as polymers, especially
polyesters, ester cleavage, the pH scale, and to basic concepts
like structure-property-relationships.
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Surgical Suture Materials

Fig. 3: Molecular formula of the sutures.

Fig. 2: Surgical sutures, authentic material.
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The experiments will be embedded in a learning arrangement
using the approach of context-based learning [3]. 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. 4) [5], the series will be piloted, evaluated, and optimised.

Fig. 4: Model of Educational Transfer Research [5].
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Fig. 5: Degradation behaviour with relevant changes over time (top)
and general hydrolysis equation (bottom).

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