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What is plasma?

Plasma is a partially ionized gas:
1. neutral gas
2. charged particles (electrons, positive/negative ions)
3. reactive species (05, NO, NO,, N, O, OH,......)
4. light (UV, visible and IR)
5. electric field
6. heat
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Where canwe | ~
find plasma?
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Plasma and Medicine?

Plasma is already established in medicine:
e Standard for disinfection of medical equipment in vacuum
e (Cauterization of tumors

* Blood coagulation
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To create a plasma in the
atmosphere is easy:

Produce a suficiently large electric
field and it happens automatically
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Hospital-Clean Hands, Without All the Serubbing

B {NE ERG

T ¥ sieninTO
RECOMMEND

HOSPITAL workers often have to wash their hands dozens of times a
day — and may need a minute or more to do the process right, by

(€] TWMTTER
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scrubbing with soap and water. But new devices could reduce the task MAIL

. . i wxberna
to just four seconds, cleaning even hard-to-reach areas under & eamt
fingernails. [ —

% Enlarge ThisImage Instead of serubbing, the workers [ ns

would put their hands into a small box  pEryPETEay—
that bathes them with plasma — the 3 W PLAYIR
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same sort of luminous gas found in

neon signs, fluorescent tubes and TV
displays. This plasma, though, is at room temperature and

pressure, and is engineered to zap germs, including the
. drug-resistant supergerm MRSA.

A prototype hand eanitizer, kf,
designed by Gregor Morfil

The technology is being developed in several Jaboratories.
Gregor Morfill, who created several prototypes using the
technology at the Max Planck Institute for Extraterrestrial
Physics in Garching, Germany, says the plasma quickly

@, Enlarge This Image
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What is new???

Low temperature plasma at atmospheric conditions!
= Allows in-vivo application, without damaging tissue
= Medical cocktail — can be tuned for different purposes

= Contact free application, reaches “rough” surfaces
down to micrometer scale

= Bactericidal (fungicidal and virucidal)

= Physical-therapy - Resistance and allergic reactions
are less feasible

= Enhanced wound healing
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Big Issue — resistance/multiresistance

= ,Bacteria can become resistant to antibiotics” warned Alexander Fleming,
when he landed the Nobel prize in Medicine in 1945.

= European Antimicrobial Resistance Surveillance System (EARSS) 2007

Resitance is becoming a larger problem year after year (especially for
Streptococcus pneumoniae, Staphylococcus aureus, Enterococcus faecalis,
Enterococcus faecium, Escherichia Coli, Klebsiella pneumoniae and
Pseudomonas aeruginosa)

= Global Health Care Associations consider multiresistant germs like MRSA
as a global threat*

= 19,5 % of all Staph. aureus detected in German hospitals are MRSA
(EARSS 2008)

= Worrying is the raising resistance against so called reserve drugs within the
last 6 years — e.g. Vancomycin (EARSS 2007)

= November 2008 launch of DART (Deutschen Antibiotika-Resistenzstrategiey;inik

linikum
Miinchen

*Grundmann H, Aires-de-Sousa M, Boyce J et al. Emergence and resurgence of meticillin-resistant Staphylococcus
aureus as a public-health threat. Lancet 2006; 368: 874-85.
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Worldwide prevalence of MRSA displayed by country (The Lancet 2006)
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Figure 1: Worldwide prevalence of MRSA displayed by country* Miinchen
*All presented MRSA proportions are from peer-reviewed studies undertaken since 1998 37+% Prevalence estimates for Morocco, Algeria, Tunisia, Egypt, Jordan,

Lebanon, and Turkey are from the antimicrobial resistance in the Mediterranean region website® at www.slh.gov.mt/armed/earss.asp. Studies providing most recent

estimate of the MRSA proportion taken into account. If more than one study reported over same period, study including different types of clinical isolates was

preferred over studies including only one specific type of specimen. t=Prevalence estimates are based on a study that included only one hospital. $=Prevalence

estimates are based on studies between 1993 and 1997.
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Big Issue — resistance/multiresistance

= 1999 — 2005 rate of Staphylococcus aureus-related hospitalizations increased
62%*

= |n the same period MRSA-related hospitalizations more than doubled (119%,
respectively ~14% per year)*

= |nfections with MRSA kill ~19000 hospitalized patients in the U.S. anually (similar
to the number of deaths caused by AIDS, tuberculosis and viral hepatitis
combined!)**

= 40.000 deaths in 2006 due to infections in Germany (14% Increase 2002-2006)

*k*

= Antimicrobial drug-resistant infections do increase death, illness, and direct costs
by 30-100%***

*Klein E, Smith DL, Laxminarayan R. Hospitalizations and deaths caused by methicillin-resistant

Staphylococcus aureus, United States, 1999-2005. Emerg Infect Dis 2007; 13: 1840-6 stadtisches
**Klevens RM, Morrison MA, Nadle J et al. Invasive methicillin-resistant Staphylococcus aureus I\Kllltlirr‘\lckhuemn
infections in the United States. Jama 2007; 298: 1763-71

*** Report Deutsche Antibiotika-Resistenzstrategie

****Cosgrove SE, Carmeli Y. The impact of antimicrobial resistance on health and economic

outcomes. Clin Infect Dis 2003; 36: 1433-7.
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Side effects of antibiotics

= ~10% of hospitalized patients present an allergy against penicillin (but
only 10% of those actually have allergic reactions during treatment)*

= Problematic is the cross-reactivity, which averts the use of many other
antibiotics, e.g. cephalosporins*®

= Antibiotic associated diarrhea occurs in about 5-30% during therapy or
even two month after ending the treatment™*. ***

*Greenberger PA. Drug allergy. Part B: Allergic reactions to individual drugs: low molecular weight. b
Patterson's Allergic Diseases 2002: 335-59 Klinikum
**McFarland LV. Epidemiology, risk factors and treatments for antibiotic-associated diarrhea. Miinchen
Dig Dis 1998; 16: 292-307

***Wistrom J, Norrby SR, Myhre EB et al. Frequency of antibiotic-associated diarrhoea in 2462

antibiotic-treated hospitalized patients: a prospective study. J Antimicrob Chemother 2001; 47: 43-50
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New antibiotic drugs

= Effective antibiotic treatment becomes as precious as clean drinking
water®

= Genomic derived or target based antibiotics need a lot of time to
brought to the market:

for gram + strains ~ 2012*
for gram — strains ~ 2016 - 2021*

st‘ad_ﬂsc_hes
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*Payne DJ, Gwynn MN, Holmes DJ et al. Drugs for bad bugs: confronting the challenges of
antibacterial discovery. Nat Rev Drug Discov 2007; 6: 29-40
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Elhe New Pork Times
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Deadly Germs Largely Ignored By Drug Firms

By ANDREW POLLACK

Published: February 28, 2010
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Gram-negative bacteria are practically built to withstand drugs, E TwiTTeR

which is one reason few drug makers have rushed to pursue
= sIGNINTOE-

treatments. MAIL
& PRINT
The bacteria have a double cell B
. REPRINTS
Related membrane to shield them, compared
SHARE

Rising Threat of Infections
Unfazed by Antibiotics
(February 27, 2010)

with Gram-positive organisms, which
have a single membrane. They can
make various enzymes that break

g s s ACADEMY AWARD
down antibiotics. And some, NOMINATIONS
particularly Pseudomonas aeruginosa, have powerful pumps that can

expel the drugs.

The bacteria also readily exchange genes, even across different species, that confer drug

resistance.

It is likely to be several years before new drugs to treat Gram-negative infections are
available. A report last September by European health authorities found only six novel
drugs in clinical trials that might work against at least one Gram-negative organism,

compared with 13 for Gram-positive bacteria.

A separate study released about a year ago by the Infectious Diseases Society of America
found no drugs in middle- or late-stage clinical trials directed specifically at Gram-
negative organisms. There were eight drugs in those trials that developers hoped might

work against both Gram-negative and Gram-positive microbes.

The difficulty of killing Gram-negative germs is not the only reason for the dearth of new
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New antibiotic drugs

= Effective antibiotic treatment becomes as precious as clean drinking
water”
= Genomic derived or target based antibiotics need a lot of time to
brought to the market:
for gram + strains ~ 2012*
for gram — strains ~ 2016 - 2021*

= New antibiotic drugs face same problems like usual ones (resistance,
allergic reactions and other side effects)
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*Payne DJ, Gwynn MN, Holmes DJ et al. Drugs for bad bugs: confronting the challenges of
antibacterial discovery. Nat Rev Drug Discov 2007; 6: 29-40
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Plasmas are ideal antibiotics.
Unique features:

« Easy access (molecular/atomic level)
 High efficiency (disinfection in seconds)
» Waste-free (only electricity required)
« Safe (emissions well below WHO limits)
* Economical (running cost, maintainanance)

» Scalable, flexible technology exists now
« Easy to manufacture at economic cost
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= Pharmaceutical Industry Not Pursuing Drugs For Gram-Negative
Bacteria.

= The New York Times (2/27, B1, Pollack) reported that, "for a
combination of business reasons and scientific challenges, the
pharmaceuticals industry is pursuing very few drugs for Acinetobacter
and other organisms of its type, known as Gram-negative bacteria." In
the meantime, however, "the germs are evolving and becoming ever
more immune to existing antibiotics." The cell structure of Gram-
negative bacteria "makes them more difficult to attack with antibiotics
than Gram-positive organisms like MRSA." As a result, "doctors treating
resistant strains of Gram-negative bacteria are often forced to rely on
two similar antibiotics developed in the 1940s -- colistin and polymyxin
B," which "were largely abandoned decades ago because they can sticisches

Klinikum

cause kidney and nerve damage." Miinchen
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MPE technical developments

.
Microwave Plasma Discharge:
In cooperation with ADTEC Ltd
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Plasma Medicine

Medical Studies in progress:

= Plasma wound care (Schwabing & Regensburg hospitals)

= Plasma skin graft healing (Regensburg dermatology clinic)

= Plasma prurigo treatment (Schwabing & Regensburg hospitals)
= Plasma nano particle cell penetration (Russia)

= Plasma wound healing (Russia)
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Microwave technology

connector
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=> Plasma is generated by microwave-technology
Shimizu et al. 2008
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Efficiency of 2 min plasma treatment against
different germs relevant to wound healing

methicillin-resistant vancomycin-resistant
Staphylococcus aureus Enterococcus faeciim

facultative pathogenic, occasional resistance

Escherichia coli Group A streptococcus

Bacilfus cereus
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Barrier Corona Discharge

Grounded Mesh electrode

AN \ Reactive species
Reactive species +

’\ ~—\ Microdischarges
ViR

* Used gas: air
Insulator * Voltage = 18 kV

Sheet electrode * Frequency = 12.5 kHz
* Power = 0.5 W/cm?
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=> Plasma is produced by many nano- and microdischarges
Morfill et al. 2009
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Research results
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Research results
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Research results
Methilin-Resistant Staphylococcus Aureus

IAccV SpotMagp ~Det. WD l'—'——‘—f 1}1m
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Research results

Plasmas can kill bacteria/fungi/viruses with
extreme efficiency ....

AccV Spot“ '
mnkvzo 2000x SE 81 staph971152
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Unique Plasma Features:

» Plasma processes yield excited
Atoms, which make the cell wall
permeable (up to 5 nm).

* Non-equilibrium chemistry
produces many reactive O, H
and N species, which can then
penetrate the cell.

* Molecular Delivery!

» Bacterial DNA is located in
the cytoplasm and so is directly
accessible to the reactive
species.

Research results

Capsule —
-
Cell Wall

Cytoplasmic

Membrane
\

Ribosomes -
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Research results

Plasma chemical effects on bacteria

Low concentrations of NO greatly
increase H,0, toxicity for bacteria

NO releases Fe?* from
metalloproteins located on the
bacterial inner membrane
y
Reaction of Fe2* with hydrogen
peroxide (H,0,) produces hydroxyl
radicals (-OH) (Fenton’s reaction):
Fe?* + H,0, — Fe3* + -OH + OH-
y
‘OH induce double-strand DNA
breaks

DNA and reactive species are located
in the cytoplasm

Cytoplasm

Capsule —
Cell Wall

Cytoplasmic
Membrane

\
Ribosomes —

Flagella

T. Nosenko et al. NJP. 2009
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Research results

Plasmas kill bacteria/fungi/viruses with
extreme efficiency ....
..... are humans not affected?
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Research results

Unique Plasma Features:

* Mammalian cells are much
bigger and form connected
tissue.

 The DNA is protected by its
nuclear envelope.

* Enzyme reactions can render
reactive species harmless already
in the surrounding cytoplasm.

* The higher complexity and
more varied response makes
mammalian cells ,,immune” at low
doses.
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Research results

Healthy skin — a protective layer

Wavelength in nm

Y e e EEm Healthy skin is protected
— ] S ‘ = B i against short wavelength

IS00R0000% youl N9 TR UVC radiation by the
R SV B NE stratum corneum.
Epidermis o 1. . ﬂ ’:. |

The stratum corneum also
3 % 2o protects against reactive
N species.

Dermis A

| This is an evolutionary

. j development.
Sybcutanoou&
tse stadtisches
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Research results

Numerous tests to find dosages and to
check harmlessness of the plasma
treatment:

e.g. histologies, bloodtests, microscopic
images, AFM, cell essays... s R

Further investigations with fibroblasts,
kKeratinocytes, cell cultures, essays to check
toxicity, mutagenicity, and antibodies

AR
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Phase Il study: MicroPlaSter
(ADTEC Plasma Technology Co. Ltd., Hiroshima/London)

MaryMcGovern@adtec.eu.com
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Distance to wound controlled by ultrasound
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The new device - MicroPlaSter B
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=> Plasma is generated by microwave-technology
Shimizu et al. 2008
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Chronic wounds are a major burden for the health
system

* Prevalence ~ 1-2 % in German Population (> 800.000 patients)
= High costs for the community 1-2 % of annual health care budget*

= Venous ulcers require an average of 24 weeks to heal, 15% never heal,
recurrence is found once or multiple times in 15-71% of cases** ***

Top Five Skin Diseases Where Money is Spent on Skin Diseases
by Direct Medical Costs (in billions of dollars spent)

(in billions of dollars spent)

S«in Ulcers
and Wounds: $3.47

Hospital
Inpatient: $8.35

Office Visits: 37 .89

Prescnption

Drugs: $6.03

cnes 82 9 Overthe-Counter
Non Metanoma - Acne; $2.¢3 :J:. 41,-‘(?(2: .'E:.
Skin Cancer 42 5 D oducts; $2.5¢
@ 31.42 Cutaneaus Fungal Hospital ERs: $.61 Hospital
Atopic Infections: $1.54

Outpatient: §.59
Dermatitis: $1.46

American Academy of Dermatology Report 2005

*Etufugh CN, Phillips TJ. Venous ulcers. Clin Dermatol 2007; 25: 121-30.
**Kurz et al. VEINES Task Force Report, Int Angiol. 1999;18(2):83-102.

***Heit et al. Venous thromboembolism epidemiology Semin Thromb Hemost. 2002;28(suppl 2):3-13
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Chronic wounds in dermatology

o) EY

¥

Venous diseases Arterial diseases Diabetes mellitus

stéd_ﬂscpes
Klinikum
Miinchen

Pyoderma
Carcinoma gangraenosum
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Manual necrolysis or treatment with a high pressure
water jet Debritom® (medaxis, Switzerland) to
homogenize wound surface
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Common swab techniques failed in accuracy
and reproducibility of bacterial loads
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Nitrocellulosis filters revealed a higher
accuracy and reproducibility

-
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Evaluation of accuracy and reproducibility of
swabs vs. nitrocellulose filters

filters versus swabs

E. coli

3,49

48,84 |

Staph. aureus

6752

Pseudomonas I

69,08 |

Pseudomonas |

65,57

70 80

Percent

90

100

O Control
W Filter
@ Swab
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MRSA before and after plasma treatment

MRSA before and after control

before
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PSAE changes before and after plasma treatment

before

PSAE changes before and after control

before
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Phase Il study up to now — MicroPlaSter alpha

= 1600 treatments (1 to 169, in average 9,1 per patient)
=166 patients

= diagnosis: mostly infected ulcers of the lower leg

st‘ad_ﬂsc_hes
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Interim analysis (efficacy of plasma treatment)

= 36 patients
=291 treatments
=5 min treatment time

* Primary aetiology of wounds: venous ulcers (47%)

= Filter taken before and after treatment

st‘ad_ﬂsc_heg
Klinikum
Miinchen



Klinikum Schwabing

Primary aetiology of ulcers

primary aetiology of ulcers

Pyoderma 21%

V Ulcer 47 %
Cellulitis 8% enous Ulcer 4/ %

Traumatic Ulcer 3%

Diabetic Ulcer 5%
Venous-Arterial 5%
Arterial Ulcer 11%

sté,d_ﬁsc_hes
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Different bacterial strains on wounds

Germs located on wound

Acinetobacter 1%

Other bacteria 9%
Corynebacteria 2%

Micrococcus 1% Pseudomonas 16%

Strepococcus 7%

Enterococcus

Staph. aureus 14%
7%

MRSA 3%
Enterobacteriaceae
18%

Stenotrophomonasj STKN 18%

4%
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Results: 5 min treatment time

Filter resuits Smin (n=291, 37 patients)

Median Plasma Median Control
0% |

-10% A

-20%

-30% 4

-40% - -33%

-50% 4 /

o)

-60% 4 34 /0

- oL |

70% -67%

-80%
stadtisches
Klinikum
Miinchen

Highly significant (p<10-°) higher germ reduction
(34%) in plasma treated area
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Summary of Phase Il -
Results 5min of treatment time

. "'H| ................... h ......... e
th l | i

fis gV I ,[!Iilx.’ll_nl‘,niha it THN it ok b
TR YA L

1""'r'§

3 LT . |
= —0.45- ‘
X —05EF
-~ —06F | S TERIT =
E jxl | Nl H ’ 'llt],li! ‘,,"" J 1l J]w {‘“!' ‘\HJVIJI"[LI\ I\‘r %
oy ‘M]'LJ i !th WETTIPTIY e W LIHY [}‘ ‘m_l. M;\.f. | It
~0.8E
0 100 200 300 400 500

1

stéd_ﬂsc_hes
Klinikum

Results from the corresponding bootstrap-test Munchen



Klinikum Schwabing

Summary of Phase Il -
Results 5min of treatment time

0—0 casesg included
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Corresponding results displayed as box plots using the
log return
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Interim analysis (efficacy of plasma treatment)

=14 patients
=70 treatments
=2 min treatment time

= Filter taken before and after treatment
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UV effect on bacteria (E. coli)

without quartz glass

with quartz glass
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UV - a safety problem?

= UVB (280-315nm) is important for Vitamine D
production

= Low dosages of UVA (315-400nm) and UVB
for medical applications: treatment of
diseases like psoriasis, vitiligo or even
lymphomas

= Only high dosages of UVA and UVB can
cause direct DNA damage

= UVC (100-280nm) is known to be
carcinogenic

= UVC can dimerize thymin dimers in DNA;
thereby the replication can be inhibited
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* The total integrated erythemal-weighted irradiance is:
2 Peff(A) x AA = 9.3 yW/cm? = 0.09 W/m? aucnscres
* Maximum allowed dose = 0.30 W/m? L
(WHO qguidelines — ICNIRP)
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Recommendations for open wounds or unprotected
skin (SCCP {European Commission} Report 0949/05)

= For open wounds or unprotected skin we used a modified
erythema action spectrum to calculate the total erythemal
weighted irradiance:

= 2 Peff(A) x AN =21.1 yW/cm? = 0.21 W/m? < 0.3 W/m?

st‘ad_ﬂsc_hes
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Optical emission spectra of UV radiation
produced by the MicroPlaSter and the sun

UV Power (uW/cm?)

uvC uvB UVA
Sun 1-2.5 30-50 ~600
MicroPlaSter 10-16 40-60 <100

microwave power 60W, main (Ar) gas flow rate 1300sccm, z 20mm

1 min of MicroPlaSter treatment gives the same UVC dose

as 5 min sunlight. For UVB 1 min of treatment is equivalent

to 1 min solar exposure. For UVA 1 min of treatment
corresponds to 10 s of sun exposure. Kiinikum
(Steffes B., Shimizu T. et al. 2008, 2009) T 1]
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Background of treatment time reduction:
UV-measurements of argon plasma

= There are no regulations and studies about long-term
effects of plasma treatment

= We do produce UV, and to some parts UVC as well,
which is known to be carcinogenic

To have a ,safe” distance to the aforementioned limits/
recommendations we decided to reduce treatment
time to 2 min

st‘ad_ﬂsc_hes
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Results: 2 min treatment time

Filter results 2min (n=70, 14 patients, p=0.016)

Median Plasma Median Control
0% -
iqc-; -20% A = 16%
-4 -30% -
£
o
g, -40% -
= (0]
- 40%
- * -
'60% -1 1 56%
- * -
-70%
stadtisches
Klinikum
Miinchen

Significant (p<0.016) higher germ reduction (40%)
In plasma treated area
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Summary of Phase Il -
Results 2min of treatment time

0 100 200 300 400 500
1

stéd_tiscpes
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Results from the corresponding bootstrap-test Miinchen
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Faster wound healing due to plasma therapy?

Very difficult part to measure/evaluate the wound size and changes

Data in progress, BUT:
Possible faster wound healing due to first ,impressions” of an
interim analysis with mesh grafts

-« GF, GM-CSF,
4
' treatment time)

treatment time)
MMP1,

Keratinocytes: induc(gstud
VEGF@

Fibroblasts: induc
inhibit
induces VEGF

reduc
stadtisches
Klinikum

Miinchen
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Pat.72: Therapy area

L

m gy

=
1
g
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Results

= A highly significant (34%, p<10-°) higher germ
reduction in 5 min plasma treated area vs. control
area

= A significant (40%, p=0.016) higher germ reduction in
2 min plasma treated area vs. control area

= No side effects occured until now, and the treatment
IS well tolerated in almost all cases

= The use of nitrocellulosis filters revealed a higher
accuracy and reproducibility than common swab B
techniques Klinikum

Miinchen



Klinikum Schwabing

Barrier Corona Discharge

Grounded Mesh electrode

AN \ Reactive species
Reactive species +

’\ ~—\ Microdischarges
ViR

* Used gas: air
Insulator * Voltage = 18 kV

Sheet electrode * Frequency = 12.5 kHz
* Power = 0.5 W/cm?

st‘ad_ﬂsc_hes
Klinikum
Miinchen

=> Plasma is produced by many nano- and microdischarges
Morfill et al. 2009
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Possible applications

r Handdisinfection (HandPlaSter)
:

Athlete’'s foot (FootPlaSter)

Oral hygiene (OralPlaSter)

stadtisches

Personal hygiene Minohen
(DeoPlaSter)
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Personal Hygiene

Fungal infections

The specially developed ,,FootPlaSter" is capable of treating
fungi and bacteria through stockings or socks in just a few
seconds.

I I Bacteria reduction by a factor ~100.000 in 5 sec.

B
ﬁ-’
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Plasma Health Care — a billion $ market

Medicine

!

Treating
diseases,
enabling cures,
healing

Public hygiene

!

Avoiding diseases,
controlling
pandemics,

containing diseases

A
W (“.“3 b
oo

4

Personal Care

!

Health,
comfort,
wellness
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Plasma Health Care — a billion $ market

Food Hygiene

!

Packaging, shelf-
life, food
production

Pet Hygiene

!

Avoiding
diseases, pet food
quality, home
hygiene

Household

!

Dentures, baby
accessories,
combs, razors,...

i
;} f ‘3
=K lh
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Plasma Health Care — a billion $ market

Surfaces

!

Disinfection,
activation

before

after

Decontamination

!

Spacecrafts, sensitive
components,
modification, surfaces

LT ./-' “ ’
—| .

Cosmetics

!

Improving
appearance
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Low temperature Atmospheric pressure discharges

o

Fiber I

Opti

.,,.‘,...L——,,
3

JET PMT

DBD PMT
yof \
L e 1)

Atmbsp

Jean-Michel Pouvesle 2010 , Post-discharges



M. Laroussi et al.

ODU Norfolk

M. Kong et al
Loughborough

Jean-Michel Pouvesle 2010

A. Shashurin
GWU, Washington

TRIGJL

[‘V PROBEI

B. Sands et al.

Air force, Ohio
Kyoto Univ

Assembly

CDBD PMT,




Klinikum Schwabing

www.mpe.mpg.de/theory/plasma-med/index.html

Basic
Research

Applied
Research

TechTransfer
The Team
Publications
Presentations

Workshops

A project initiated by the Max Planck Institute for Extraterrestrial Physics

Home

Plasma Health Care:

An integrated programme of
research and development

« From the laboratory to the hospital
« From the laboratory to industry
« From the laboratory to people

For the benefit of all.

>> Download the brochure!

Get more information:

Basic Research
Applied Research
Technology Transfer
The Research Team
Publications

Talks & Presentations
Workshops

.. or use the menu on the left side.

Plasma Health Care in the Media:

German Television:

17-12-2009, 3sat "nano": View
17-12-2009, ZDF "heute journal": View

(proceed to 16:42 min:sec) or watch clip here.
e 27-12-2009, BR "Rundschau": View
e 07-01-2010, ZDF "Drehscheibe Deutschland":

View (proceed to 23:06)

News & web pages: (MORE...)

BR online: Read this and also this (12-2009).
Munchner Merkur (20-12-2009)

FAZ article (10-01-2010)

Pforzheimer Zeitung (16-01-2010)

Physik Journal and 3sat nano (01-2010)
TAZ (13-02-2010)

The New York Times (14-02-2010)

stéd_ﬁscpes
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Thank You
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