Biomedical researchers reduce need
for human testing with 3D printed model
PhD student Sossena Wood and Prof. Tamer Ibrahim from the University of Pittsburgh created a life-size phantom
head using Somos® WaterShed XC 11122 to test the effect of electromagnetic waves on biological tissue. It is helping
to make bioengineering R&D faster, more efficient and less reliant on human testing for applications like MRI scanning
and medical implants.
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“The head phantom, made using the Somos® material, has been a tremendous
aid for designing and speeding up the development of electromagnetic devices
like the MRI antennas we’ve recently developed. It’s proven to be very useful”

Associate Professor, Tamer Ibrahim
Challenges
Medical research and development is always seeking new
and innovative ways to combat diseases and improve the
lives of people around the globe. One way they approach this
is through the vital field of bioengineering. Bioengineering
develops new equipment and processes essential for
research, diagnosis and delivery of healthcare treatments.
Recently, the Department of Bioengineering at the
University of Pittsburgh in Pennsylvania began working
to gain vital insight into the human body. One of their
primary missions is to be a leading biomedical research
and development center, in particular electromagnetic
equipment used in non-invasive imaging such as Magnetic
Resonance Imaging (MRI).
Testing is typically done with basic phantom models,
computer simulation or, in some cases, on humans under
highly regulated but also very restricted conditions. The
Radiofrequency Research Facility (www.rf-research-facility.
engineering.pitt.edu) at the University of Pittsburgh wanted
to find a way to make testing faster, safer and more flexible
and came to a conclusion to use 3D printing as a solution.
Tamer Ibrahim, Associate Professor in the Department
of Bioengineering - in collaboration with his mentee PhD
bioengineering student, Sossena Wood - thought of and
implemented the innovative idea of creating an anatomical
human head phantom. It is a physical model representing
human anatomy characteristics that is electromagnetically
equivalent to a human head.
Solution
Phantoms are used to analyze, evaluate and calibrate
systems and instrumentation prior to conducting tests
on humans. They allow researchers to understand the
phenomena of the interaction of electromagnetic waves
and biological tissues. Most existing phantoms, however,
do not support complex, sophisticated testing such as
high-field electromagnetic waves where interactions are
difficult to measure and interpret.

The first step was to scan a healthy volunteer’s head using
an MRI scanner to create a 3D-digital image. The data was
then used to produce a computer-aided design (CAD) of
the head, broken down into several segments, from which
a 3D, life-sized model was made using stereolithography
(SLA) technology. The team chose Somos® WaterShed
XC 11122 as the material for the project for its ability to
produce durable parts with fine details and its conductivity
which is similar to the human body.

Advantage of Covestro Additive Manufacturing
materials
“The concept was to use the liquid material to
represent internal human tissue, so the model needed
to be hydrophobic and not absorb liquid like some
plastics do. Somos® WaterShed XC 11122 has several
characteristics that made it ideal for this project. It’s
clear, durable and water resistant, but also has similar
conductivity properties to averaging the conductivity
of fat, bone and skin making it a good choice for
creating the phantom head.”
Sossena Wood, PhD bioengineering student

Using the SLA process allowed refillable ports to be
incorporated into the model so that different liquid materials,
designed to represent the characteristics of human tissue,
can be injected into various organs. The phantom head
helps to speed up the design and testing of new equipment
and techniques dramatically. It also improves safety as initial
testing no longer relies on the use of actual humans. This
allows the team in Pittsburgh to push the limits of testing
further than they could with human subjects.
More information at am.covestro.com

Somos® WaterShed XC 11122

Real-life application
“Computer and numerical simulations are an important
part of the testing process, but they are more of an
approximation. The phantom head created using
Covestro Additive Manufacturing technology, on the
other hand, complements these techniques. It lets
you go further by mimicking what happens in a reallife environment. It is also more accessible and costeffective than getting a subject or cadaver.”
Sossena Wood, PhD bioengineering student
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The manner in which you use our products, technical assistance and information (whether
verbal, written or by way of production evaluations), including any suggested formulations and
recommendations, is beyond our control. Therefore, it is imperative that you test our products to
determine suitability for your processing and intended uses. Your analysis must at least include testing
to determine suitability from a technical, health, safety, and environmental and regulatory standpoint.
Such testing has not necessarily been done by Covestro, and Covestro has not obtained any approvals
or licenses for a particular use or application of the product, unless explicitly stated otherwise. If the
intended use of the product is for the manufacture of a pharmaceutical/medicinal product, medical
device1 or of pre-cursor products for medical devices or for other specifically regulated applications
which lead or may lead to a regulatory obligation of Covestro, Covestro must explicitly agree to such
application before the sale. Any samples provided by Covestro are for testing purposes only and
not for commercial use. Unless we otherwise agree in writing, all products are sold strictly pursuant
to the terms of our standard conditions of sale which are available upon request. All information,
including technical assistance is given without warranty or guarantee and is subject to change without
notice. It is expressly understood and agreed by you that you assume and hereby expressly release
and indemnify us and hold us harmless from all liability, in tort, contract or otherwise, incurred in
connection with the use of our products, technical assistance, and information. Any statement or
recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be
construed as a recommendation to use any product in conflict with any claim of any patent relative to
any material or its use. No license is implied or in fact granted under the claims of any patent. For more
information on Covestro products in Medical Applications, please request from your sales support
contact our Guidance document: GUIDANCE ON USE OF COVESTRO PRODUCTS IN A MEDICAL
APPLICATION. The biocompatibility testing referenced above cannot assure the biocompatibility
of final or intermediate products made from Covestro products or the suitability of such products
for their use in a medical application, i.e., the test data cannot be used to conclude that any medical
devices manufactured from the Covestro products meet the necessary requirements of ISO Standard
10993-1. It is the sole responsibility of the manufacturer of the final end-use product to conduct all
necessary tests (including biocompatibility tests) and inspections and to evaluate the final product
under actual end-use requirements.
1Please see the “Guidance on Use of Covestro Products in a Medical Application” document.
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