
Modulbezeichnung: Medical Physics in Nuclear Medicine (MPNM)
(Medical Physics in Nuclear Medicine)

2.5 ECTS

Modulverantwortliche/r: Philipp Ritt

Lehrende: Philipp Ritt, und Mitarbeiter/innen

Startsemester: WS 2021/2022 Dauer: 1 Semester Turnus: jährlich (WS)
Präsenzzeit: 30 Std. Eigenstudium: 45 Std. Sprache: Englisch

Lehrveranstaltungen:
Medical Physics in Nuclear Medicine (WS 2021/2022, Vorlesung, Philipp Ritt et al.)

Inhalt:
With this module, participating students should increase and consolidate their knowledge and under-
standing of medical physics in the field of Nuclear Medicine. For this, all necessary physical foundations
and principles will be taught in order that the students are able to explain, interpret, and apply the-
se (for example calculations for the interaction of photons and electrons with matter). With these
foundations, the students compare different types of detectors for spatially-resolved photon detection,
formulate the principles of imaging in nuclear medicine, and transfer this knowledge to 3-dimensional
emission computed tomography. The students differentiate Positron Emission Tomography (PET) and
Single-Photon Emission Computed Tomography (SPECT) and understand the principle of 3-D image
reconstruction from projection data. They acquire differentiating criteria and quality metrics for image
data and use them for assessing reconstruction- and correction methods of PET and SPECT. The
students use their acquired knowledge of emission tomography and other imaging modalities such as
CT and MRI in order to explain the function principle of multimodal devices such as SPECT/CT,
PET/CT, and PET/MRI and in order to evaluate their pros and cons. The students differentiate the
relevant application fields of Nuclear Medicine imaging, which are therapeutic, diagnostic and pre-
clinical research and interpret the according image data. Based on the acquired competences and with
methods obtained from literature review, the students develop solutions for image based dosimetry in
Nuclear Medicine therapies and calculate radiation organ doses for representative data. The students
translate theory, principle, and rationale of quality assurance of imaging devices to practice and explain
the underlying effects. With help of rules and standards, the students understand principles and core
of radiation protection and apply these to the field of Nuclear Medicine.

Lernziele und Kompetenzen:
Competences: The students acquire professional and methodical competences in the following aspects:
They are able to
• understand and apply the physical principles of nuclear medicine
• differentiate the multiple approaches of spatially resolved photon detection and apply them to 3-D

emission tomography (PET, SPECT)
• explain and differentiate multiple reconstruction methods such as e.g. back-projection and iterative

reconstruction
• distinguish the most important image-influencing effects (partial volume, attenuation, scattering)

and outline according correction methods
• characterize multimodal imaging devices (e.g. SPECT/CT, PET/CT), name and assess their pros

and cons
• describe and differentiate the most important clinical and pre-clinical applications of emission to-

mography
• deduce and apply methods for image based dosimetry in Nuclear Medicine therapies
• name appropriate quality control procedures of imaging devices and characterize/differentiate the

underlying effects
• report the legal and methodical principles of radiation protection and apply them to the field of

Nuclear Medicine

Verwendbarkeit des Moduls / Einpassung in den Musterstudienplan:
Das Modul ist im Kontext der folgenden Studienfächer/Vertiefungsrichtungen verwendbar:
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[1] Artificial Intelligence (Master of Science)
(Po-Vers. 2021s | TechFak | Artificial Intelligence (Master of Science) | Gesamtkonto | Nebenfach | Nebenfach
Medizinische Informatik | Schwerpunkt Bildverarbeitung | Medical Physics in Nuclear Medicine)

[2] Informatik (Master of Science)
(Po-Vers. 2010 | TechFak | Informatik (Master of Science) | Gesamtkonto | Nebenfach | Nebenfach Medizin |
Schwerpunkt Bildverarbeitung | Medical Physics in Nuclear Medicine)

[3] Medizintechnik (Master of Science)
(Po-Vers. 2013 | TechFak | Medizintechnik (Master of Science) | Grundcurriculum für alle Studienrichtungen | M1
Medizinische Vertiefung | M1 Medizinische Vertiefungsmodule | Medical Physics in Nuclear Medicine)

[4] Medizintechnik (Master of Science)
(Po-Vers. 2018w | TechFak | Medizintechnik (Master of Science) | M1 Medizinische Vertiefung | M1 Medizinische
Vertiefungsmodule | Medical Physics in Nuclear Medicine)

[5] Medizintechnik (Master of Science)
(Po-Vers. 2019w | TechFak | Medizintechnik (Master of Science) | Modulgruppen M1, M2, M3, M5, M7 nach Stu-
dienrichtungen | Studienrichtung Medizinische Bild- und Datenverarbeitung | M1 Medizinische Vertiefungsmodule
| Medical Physics in Nuclear Medicine)

[6] Medizintechnik (Master of Science)
(Po-Vers. 2019w | TechFak | Medizintechnik (Master of Science) | Modulgruppen M1, M2, M3, M5, M7 nach
Studienrichtungen | Studienrichtung Medizinelektronik | M1 Medizinische Vertiefungsmodule | Medical Physics in
Nuclear Medicine)

[7] Medizintechnik (Master of Science)
(Po-Vers. 2019w | TechFak | Medizintechnik (Master of Science) | Modulgruppen M1, M2, M3, M5, M7 nach Stu-
dienrichtungen | Studienrichtung Medizinische Produktionstechnik, Gerätetechnik und Prothetik | M1 Medizinische
Vertiefungsmodule | Medical Physics in Nuclear Medicine)

Studien-/Prüfungsleistungen:
Medical Physics in Nuclear Medicine (Prüfungsnummer: 355271)
(englische Bezeichnung: Medical Physics in Nuclear Medicine)

Prüfungsleistung, Klausur, Dauer (in Minuten): 60
Anteil an der Berechnung der Modulnote: 100% Prüfungssprache: Deutsch oder Englisch

Erstablegung: WS 2021/2022, 1. Wdh.: SS 2022
1. Prüfer: Philipp Ritt
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