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Biography

Marianne Maktabi studied Electrical Engineering and Information Technology with
a focus on Biomedical Engineering at the Ilmenau University of Technology and
graduated in 2008. After two years as a planning engineer for hospitals and
laboratories, she worked as a development engineer for a medical device. In 2013
she joined the Innovation Center Computer Assisted Surgery (ICCAS, University
Leipzig) as a research associate. In 2021, she successfully completed her
doctorate at the Faculty of Medicine and founded her own company, which is
active in hardware and software development. Since 2022, she has been working
as a professor of biomedical information processing at Anhalt University of
Applied Sciences and continues to be a guest researcher at ICCAS. Her current
research deals with the development of non-invasive imaging-based assistance
systems for medical applications. The focus is on hyperspectral imaging for
monitoring the patient’s condition and identifying anatomical and carcinoses
structures e.g. in visceral surgery. In addition to the use, clinical evaluation and
improvement of imaging devices for the operating theater, she develops
innovative and specific algorithms based on artificial intelligence approaches for

supporting the interpretation and analysis of the non-standard image data,
evaluating this information in close cooperation with clinical partners.
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First Presentation

German hospitals are among the largest waste producers in the
country, generating over a million tons of waste annually. Most of
this waste, about 90%, is similar to household waste and poses no
immediate danger. However, the remaining 10% comprises a wide
range of hazardous waste that presents significant risks to hospital
staff, the environment, and public health.

Legal requirements and frameworks play a significant role. Waste
disposal in German hospitals is subject to a complex set of various
legal requirements and regulations. The scope and structure of
waste legislation are crucial to ensuring legally compliant waste
disposal, particularly concerning the Circular Economy Act (KrWG)
and the Waste Catalogue Ordinance (AVV).
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Hospitals must maintain comprehensive records of the generation,
processing, and disposal of their waste, updating them regularly to
comply with legal documentation and registration requirements.
Every hospital must appoint a qualified waste management officer
responsible for overseeing and implementing waste management.
Correct classification of waste according to the waste catalogue
(AVV) is vital for selecting appropriate disposal routes. Safe and
legally compliant handling in operational practice includes
implementing safety measures to protect staff and the environment,
as well as adhering to all relevant regulations. Hospital operators
are responsible for ensuring safe working conditions for staff
during waste disposal to meet their occupational safety obligations.
Challenges in everyday hospital life are varied. Waste is generated
in many different areas of a hospital, such as operating rooms,
patient rooms, pharmacies, and radiotherapy, each presenting
varying levels of risk. Developing a comprehensive, unified strategy
for sustainable waste prevention, recycling, and disposal in the
healthcare sector remains a central challenge. Strict hygiene
measures often conflict with sustainable resource management
goals, while economic considerations can hinder sustainable
practices. Many facilities suffer from staff shortages and lack of
resources, making efficient waste management difficult, including
training staff in waste separation.

Current developments and perspectives show that increasing
digitalization offers opportunities for more efficient and transparent
waste management in hospitals. Many hospitals have developed
specific guidelines for optimal waste disposal, continuously
adjusted in close cooperation with occupational safety and waste
management. Data protection, environmental protection, and
sustainability aspects are becoming increasingly important in waste
disposal in German hospitals.
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Second Presentation

Growing waste mountains, marine litter, and CO2 reduction potentials
through recycling are drivers of the development from waste
management to circular economy to resource economy. Hospitals,
particularly operating departments, are among the largest waste
producers in Germany.

The handling of waste, wastewater, and emissions from technical,
economic, ecological, and social perspectives are subjects of various
study programs. These include environmental protection, waste
management, environmental process engineering, disposal technology,
and recycling. These programs train generalists for future challenges
in this field. Leading universities in this field are the Technical
University of Dresden and the University of Rostock. Other universities,
such as TU Clausthal and Pforzheim University, also offer various study
programs in waste management. These programs combine theoretical
knowledge and practical experience to prepare students
comprehensively for the job market. The Hamburg University of Applied
Sciences offers a specialized study program focusing on waste
management and circular economy. In this program, students acquire
the knowledge and skills to develop sustainable solutions for waste
utilization and resource management. Depending on the university, the
structure of the studies may vary. Focus areas can include engineering
techniques and mechanical engineering, as well as sustainable waste
management, environmental law, and digital trends.

A significant paradigm shift in waste management was created by the
transition from disposal to circular economy. Since 1996, the Circular
Economy and Waste Act (KrW-/AbfG) has been in place. The
development of the KrW-/AbfG into the Circular Economy Act (KrWG) is
now the central federal law of German waste law.
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The new Circular Economy Act is a key focus of waste management
seminars. Hospitals and clinics, where more than 2 tons of hazardous
waste are generated per calendar year, fall under the 2022 revised
Ordinance on Waste Management Officers
(Abfallbeauftragtenverordnung). Consequently, it is legally required to
appoint a waste management officer.

One way to pursue further education in waste management is to attend
courses offered by recognized certified institutions such as TUVNORD
or DEKRA. Thus, one can achieve certification of expertise in waste
management. This is offered to individuals who have already completed
engineering studies. This profession plays a significant role, as the
appointment of a waste management officer is required in hospitals
and clinics. In practice, corporate waste management officers must
develop waste concepts. Training to become a waste management
officer is further training.

Furthermore, universities conduct studies together with clinics to
document the volume of waste. In the process, waste data from clinics
is collected and linked with site-specific structural data. This analysis
enables participating hospitals to compare their waste metrics with
anonymized benchmarks from other facilities and identify potential
actions. These approaches are usually supported by the German
Hospital Federation (Deutsche Krankenhausgesellschaft e. V.). The goal
of these studies is to identify optimization potentials in the German
healthcare system.
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