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R & D Key Areas

The following key areas are in the focus of MMD Research & 
Development : 

� pediatric preventive health
� Children`s health
� Women’s health
� pregnancy health
� Medical devices
� Plastic Cosmetic Surgery 
� Public health.

SUMMARY



R & D                                      Key Areas

The following concepts / projects are in the planning or running 
phase: 

� gut microflora induction in the neonate and managem ent 
during life span for gut health

� Children`s health
� necrotizing enterocolitis (NEC) in the preterm
� prevention / therapy of allergy / atopy
� nutrition in the newborn

� Women`s health 
� prevention of obesity / metabolic syndrome

� Adult health
� prevention of cancer
� prevention / therapy of inflammatory gut diseases
� therapy of allergy / atopy / autoimmune diseases

CURRENT CONCEPTS / PROJECTS  - 1  -



R & D                                       Gut Flora

There is increasing awareness that the human gut 
microflora plays a critical role in the signalling pathway 
between environmental factors and diet and 
maintaining host health. In this regard, there is an 
increasing evidence that many diseases including 
obesity, diabetes (Type 2), cardiovascular disease, and 
immune related diseases - such as Crohn`s disease, 
allergy and infections- are associated, may be even 
causally related to a disturbed gut flora. However, the 
exact mechanisms remains unknown. In summary, an 
“optimal” health promoting gut microflora establishes an 
efficient barrier to the invasion and colonisation of the 
gut by pathogenic bacteria, produces a range of 
metabolic substrates which in turn are utilized by the 
host (e. g. vitamins and short chain fatty acids) and 
stimulates the immune system in a non-inflammatory 
manner. 

Moreover epidemiological findings in humans suggest 
that  the intestinal microflora shortly after birth may 
have a long-term impact on life-long health and are 
potentially linked to metabolic and other diseases. 

In consequence, manipulation of the flora to 
enhance the beneficial components represents a 
promising preventive and therapeutic strategy . 

HYPOTHESIS
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A total overview of our concept :



R & D Gut Flora

It is well accepted that the newborns microbial-community 
Composition is inherited from mothers. It is becoming aware
that the health state of the mother (allergy, obesity, etc.),
nutrition during pregnancy (diet style), the use of maternal or
postnatal antibiotics, the use of pre-, and probiotics are
factors that may primarily alter the microbial ecology in
the mother and in consequence in the newborn and may
Affect lifelong gene expression. For that reason we  

� focus on the factors which primarily may 
modulate the vaginal and intestinal                             
microbiome of the mother before or                              
during delivery. 

� analyze systematically how far the                              
Mothers intestinal / vaginal flora                              
determines the establishment of the                             
intestinal “microbiome” in the newborn. 

Intentional manipulation of community structure e. g. 
during pregnancy may beuseful for regulating gut
homoeostasis.

PEDIATRIC PREVENTIVE HEALTH
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R & D Gut Flora

Repeated attempts to identify clinical parameters that would reliable identify preterm 
infants with NEC or with NEC most likely to progress to severe disease have been
unsuccessful. We hypothesize that in synergy with prematurity and the type of feeding
the abnormal colonization of the gastrointestinal tract or an unfavourable balance
between commensal and pathogenic bacteria plays a key role in the development of
NEC. Thus, our aim is to  

� identify the risk gut microflora fingerprint which is
reliable indicative for the development of NEC 

� identify the risk gut microflora fingerprint whichr eliable identifies infants with 
NEC most likely to progress to severe disease 

� identify the risk gut microflora fingerprint which is reliable indicative for the 
development of NEC and usuable for applicable for p reventive intervention

� receive information from the gut microflora fingerp rints how to control and 
manipulate bacterial colonization for prevention of  NEC. 

NECROTIZING ENTEROCOLITIS (NEC)



R & D Gut Flora

In addition to analyzing  the composition of a specific 
microflora it is important to investigate the functional 
status of the respective flora. Functional attributes 
include the ability to break down otherwise 
indigestible plant polysaccharides, biotransformation 
of conjugated bile acids, and synthesis of certain 
vitamins (e.g. B12 and K). The anaerobic environ-
ment of the large intestine is dominated by fermen-
tative bacteria that produce a range of different 
organic acids. 

AND COLORECTAL CANCER
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The members of this ecosystem form a complex metabolic network in which the product of one group 
can serve as substrate for another group. Overall, this leads to the accumulation of mainly butyrate in 
the healthy gut, whereas other fermentation acids normally do not build up to high amounts. Especially 
butyrate has been claimed to be protective against colon cancer and inflammatory bowel disease 
through effects on gene expression and cellular development of the colon. While the products of gut 
saccharolytic digestion may be considered to be benign, proteolysis may be generally thought of as 
toxic towards host health. Protein-fermenting bacteria produce toxic end products through their 
metabolism of  their amino acids. 



R & D Gut Flora

When it comes to obesity, the current failure to control the worldwide epidemic 
of obesity using traditional approaches underscores the importance of 
identifying new therapeutic targets for reductions in energy intake, absorption, 
or storage. The 10 trillion to 100 trillion microorganisms that populate our adult 
intestines benefit us in a number of ways. One benefit is that they allow us to 
extract calories from otherwise indigestible common polysaccharides in our 
diet. Although the root cause of obesity is excess caloric intake compared with 
expenditure, differences in gut microbial ecology between humans may be an 
important factor affecting energy homeostasis; i. e., individuals predisposed to 
obesity may have gut microbial communities that promote more efficient 
extraction and/or storage of energy from a given diet, compared with these 
communities in lean individuals. This hypothesis raises a number of basic 
questions about gut microbial ecology in humans and enables new attempts to 
therapy and prevention.

AND OBESITY



R & D                                      Key Areas

The following concepts / projects are in the planning or running
phase:

� Vaginal microflora ecology – role in health and disease

� Children`s health
� prevention of infections
� prevention / therapy of allergy / atopy

� Women`s health 
� prevention of vaginosis / vaginal mycosis
� prevention / therapy of urinary tract infections

� Pregnancy health and infertility
� prevention of preterm birth

CURRENT CONCEPTS / PROJECTS  - 2  -



R & D                                  Vaginal Flora

The composition of the human vaginal microbiota is affected by several host factors, 
including, among others, age, menarche, sexual activity, pregnancy and the use of 
contraceptives or spermicides, as well as individual habits such as douching. The various
Lactobacillus spp. inhabiting the vagina are assumed to confer protection against the
overgrowth of potentially pathogenic bacteria. Bacterial vaginosis (BV) is a common
disease with a reported prevalence ranging from 4 to 40 % in diverse populations and is
associated with a number of severe gynaecological and obstetric complications as well as 
with preterm birth. We have established T-RFLP profiling as a molecular tool for the
routine analysis of the vaginal microbiota. It is important to consider the microbial
community as a whole, rather than focusing on single presumptive ‘key organisms’. T-
RFLP profiling may prove particularly valuable in an attempt to characterize subgroups of 
women who are more prone to certain complications of BV, such as preterm birth or
amniotic fluid infection. 

Thus T-RFLP profiling allows manipulation of the flora a s a promising preventive
and therapeutic strategy. 

HYPOTHESIS



R & D                                      Key Areas

The following concepts / projects are in the planning or running 
phase:

� Medical devices

� Vascular implants
� Oral implants

� Public Health

� Healthy food
� Food safety

CURRENT CONCEPTS / PROJECTS  - 3  -



R & D Medical Devices

Medical prostheses are considered an indispensable 
component of modern health care. However, in reconstructive
vascular surgery, infection is one of the most feared
complications because of the high mortality. Therefore, each
material or procedure must be suitable and approved for the
possibility of post-operative infection and, as a consequence,
for problems in the wound healing process. Both infection
and wound healing depends also on the appropriate
functions of immune effector cells. We offer our knowledge
particularly for the development of implants. Besides, our
services on them are directed

� to biological testing / biocompatibility /  
cytotoxicity

� to the analysis of antimicrobial activities
� to the realisation of functional studies
� to the development of concepts with the 

product development.

VASCULAR SURGERY



R & D Medical Devices

In oral implantology the overall aim is the integration 
between implants and biological tissues. Surface
topography, chemistry and charge are considered to be the
most important factors associated with bone ingrowth into
the porous surface of the implant. Surface properties can
affect processes such as cell-surface interaction and cell
development at the interface between the implant and the
host bone, and therefore the overall performance of the
implant in vivo. Surface coating is a key factor for implant
success. Coating with organic bioactive materials is a
relatively new method for implant surface modification.
Besides, our services on them are directed

� to biological testing / biocompatibility 
/cytotoxicity

� to the analysis of antimicrobial 
activities

� to the realisation of functional studies
� to the development of concepts with

the product development.

ORAL IMPLANTOLOGY



R & D Medical Devices

Worldwide, there is an increasing demand for soft tissue fillers, mainly 
used to correct facial wrinkles. Only in Germany are available currently
more than 160 products. In parallel to the explosive increase of the
crinkles treatments side effects and complications are increasing as well.
In general all injectable Dermal-Filler can cause temporary, long-term as
well as permanent complications. The known, temporary concomitants
are mostly self-limiting. However, all of them can lead to severe side
effects in the form of foreign body reactions, including granulomatosis
reactions to the Dermal-Filler. 

Up to now none of the available substances fulfils all  
demands made in an ideal filler:

� not infectious
� not allergen
� not favouring grnulomas
� permanently efficiently. 

Therefore, together with cosmetic surgeons (mainly Dr. Ziah Taufig from
Cologne) we are currently developing fillers which fulfill the above
mentioned requirements. 

PlASTIC COSMETIC SURGERY



R & D Food

Human nutrition science has taken a major step forward 
from a focus on the prevention of nutrient deficiencies to
an emphasis that foods improve health and the quality of
life, improve physical performance, reduce risks of chronic
diseases, and increase the life span. However, changing
population dynamics, life style habits, food technologies,
animal and crop production capabilities, and the globali-
sation of the market for foods, all demand revisions in
thinking about how to target intervention strategies to
assure optimisation of health through nutrition. There is
increasing awareness that the human gut microflora plays
a critical role in the signalling pathway between diet and
maintaining host health. The aim of our studies are to

� establish healthful intakes of specific 
nutrients

� defining interventions for reducing 
disease risks

� developing  effective strategies to 
prevent disease.

IN HEALTH AND DISEASE
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Capacity building
risk assessment

science-based management strategies
risk communication activities
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R & D Food

Zoonotic diseases remain a constant challenge
needing the co-ordinated activities of 
professionals from distinct disciplines including
human and veterinary medicine, agriculture, 
public health. In this regard a Network of 
Excellence (med-vet-agr-Net) is necessary to

� improve the understanding, prevention
and control of zoonotic diseases through
strategic and integrated, high quality
collaborative research across the food
chain.

� raise awareness of zoonotic diseases in
policymakers, the general public and other
stakeholders.

� enhance the skills and knowledge base of
researchers in zoonotic diseases.

Concept overview

SAFETY



R & D                                      Key Areas

At present several innovative molecular technologies are in the
development phase:

� to quantify microbial ecology in a medical context 
(e. g. multi-parameter analysis with the Luminex techno logy; 
MALDI-TOF)

� to quantify the molecular effects of food and food 
constituents

The following technology has been adapted to different medical
problems and is ready for use in diagnostic and preventive
medicine as well as for commercialisation:

� terminal-restriction-fragment-analysis (T-RFLP)

CURRENT CONCEPTS / PROJECTS  - 4  -



R & D Innovative Techniques

To monitor quantitative changes in microbial flora and to 
detect disturbances and disbalances between distinct 
species within the community, classical culture is not 
feasible. The terminal restriction fragment length 
polymorphism (T-RFLP) analysis is useful as an 
automatable, culture-independent quantitative technique to 
assess changes in microbial communities since the 
relative abundance of a specific population in a community 
can be easily compared. During the last 10 years we 
adapted the T-RFLP method to distinct medical problems. 
The progress made in T-RFLP analysis allows us to make 
methodological and statistical choices appropriate for the 
hypotheses of the respective studies. 

Thus, T-RFLP might be useful as a routine method fo r 
monitoring disturbances to e. g. changes in diet, 
illness or treatment strategies.

T-RFLP-TECHNOLOGY


