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Prozentangaben beziehen sich auf die noch meBbare Lichtintensitit

Als Eindringtiefe gilt in der Physik die Tiefe, bei der die Lichtintensitdt auf 36 % abgefallen ist.




Bild 8: Rotes Laserlicht wird im Gewebe gestreut, teilweise absorbiert, aber auch an absorbierenden Strukturen

(Knochen) vorbeigeleitet. Hier wird ein Finger von einem 250 mW starken roten Laser (660 nm), und einem 400 mW
starken IR Laser (830 nm) bestrahlt. In der Handfldche ist kaum rote, wohl aber etwas IR Transmission sichtbar. Mit
einem empfindlichen Messgerit liegt eine jeweilig emittierte Leistung bei etwa 0,002 mW/mm? (Finger rot), 0,012
mwW/mm? (Finger IR), 0,00001 mW/mm? (Hand rot) und o,0004 mW/mmz2 (Hand IR). Die IR Bilder sind mit einer
Sony HDR-SR1E im (unbeleuchteten) Night-Shot Modus aufgenommen, die roten Bilder auch mit einer Sony DSC-H1.
Hier erscheint elektronisch bedingt ein besonders helles rotes Licht orange bis gelblich.
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Bei der intravendsen
Laserbehandlung wird ein
Lichtleiter {Quarzfaser)
in die Ellenbogenvene
eingefiihrt.
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lood irradiation

He-Ne

Figure 5.14 Three-dimensional reconstruction of mitechondria from human bymphocytes which
are {a) intact and (b} irradiated with He-Me iaser at a dose of 56 Jim® Vertical and horisontal
scale bars are 0.5 pm (hManteifel e al., 1997)

Figure 515 Ebectran mivrograph of o scotion dwotgh an iradiaiod (532 % man, 56 W™ heman
dpmplecite, The experimentel Zetails are described by Manteifel o o, 1997, The saow points
to the ring-shaped nutockondral prodile that befongs bo the wiand mitechandricn {1} presepted in
Fig 5. 145,

» Glant-mitochondria® in human
lymphocytes after laser
irradiation (632 nm)

Ring-shaped mitochondria in
human lymphocytes after laser
irradiation (632nm)
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Figure 7.9 ATP level in exponental-phase HelLa cells (72h post-plating) as & function of the time
elapsed after irradiation (632.8 nm, 100 ¥m?, 10 s) (Karu er af, 1995).

ATP-Increase under laser irradiation (632 nm, red light) of a
Hela cell-culture
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apy (PDT)

y is one of the most interesting and
aches in the treatment of various cancers

e Is the stimulation of a light sensitive drug
Injected into the blood and accumulates in cancer

umor tissue Is subsequently destroyed by irradiation with
light of appropriate wavelength according to the absorption
spectra of the various photosensitizers

 The basic principle behind this mechanism is the
development of radical oxygen species.



y PDT was limited to
t of superficial tumors

are not able to bring the laser
a sufficiant concentration deeper
e body.



omponents brought
ful effects on cells and tissues

Free radicals,
singlet oxygen

Nature 2003, 3, 380.
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Light distribution and cellular response during PDT
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Table 1 Currently available photosensitizers.

Platform Drug Substance Manufacturer Web site

Porphyrin Photofrin® HpD Axcan Pharma, Inc. www.axcan.com
Porphyrin Levulan® ALA DUSA Pharmaceuticals, Inc. www.dusapharma.com
Porphyrin Metvix® M-ALA PhotoCure ASA www. photocure.com
Porphyrin Visudyne® Vertiporfin Novartis Pharmaceuticals www.visudyne.com
Texaphyrin Antrin® Lutexaphyrin Pharmacylics www. pharmacyclics.com
Chlorin Foscan® Temoporfin Biolitec Pharma Ltd. www.bioletcpharma.com
Chlorin LS11 Talaporfin Light Science www.lightsciences.com
Chlorin Photochlor HPPH RPCI www.roswellpark.org
Dye Photosens® Phthalocyanine General Physics Institute www.gpi.ru




erficial)

(E-AITA} | Actmic keratn&:as.. US. EU

S-aminolevulinate Basal cell carcinoma

Phototrin Barrett’s displasia U.S.. Canada. EU, UK

Photofrin Cervical cancer Japan

Phototrin Endobronchial cancer Canada. Most EU Countries. Japan. U.S.

Photofrin Esophageal cancer Canada. Most EU Countries, Japan. U.S.

Phototrin Gastric cancer Japan

Phototrin Papillary bladder cancer Canada

Foscan Head and neck cancer EU. Norway, Iceland

Verteporfin Agﬂ-relatE:fi Macalar Canada. Most EU Countries. Japan, U.S.
~ Degeneration _

Photosensitizers approved for therapy
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Figure 2 Molecular structure for ALA.
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Fuselage skin basal cell carcinoma
under wood light

Fuselage skin basal cell carcinoma in daylight



Ic keratosis

Photodynamische Therapie von Basaliomen und
aktinischen Keratosen
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Ulcerated basal cell carcinoma before treatmentFindings after 1 treatment PDT
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Natural sources (algae, grass, lucerne etc.)
FDA approved, GAP

inexhaustible availability (different

sources/world-market)
APOCARE

PHARMA GMBH



GMP process:
- unique
-Efficient
- highes purity
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S still remain:

S by using red laser only
enetration depth (max. 2,5 cm)
ed tumor size: max 2,5 cm

urning and ulceration with overdosage
e Light sensitivity

 No good success with liver metastases
e Limited success for bone metastases
 NO success In treatment of brain tumors



ne Green

ecent green dye and absorbs
(810 nm)

nine Green Is an approved drug used for
rescense diagnostics (blood flow in eyes, liver heart)
even FDA approved in the USA



n binds to plasma proteins and is
ody in about 30 minutes and cannot be
ensitizer

omale form however it will be in integrated in
or cells and can so be used for PDT with infrared laser






=
I T T T [
(&7
=i
4 &= o~
o =
=
L
)
on
=
o
i
3
=
o =
P
[
_ 1 1 1 n"_
< % @ b o s
- = = = [ (=]

20UEQIOSHE pazi|eLlou



ensitizer

Improved tumor
uptake Is the formulation
nanopartikels like liposomes .



Liposome Nanocapsule Nanosphere

//\ Lipophilic PS . Amphiphilic PS






of tumor tissue by
Indocyanine Green

red light 810 nm.

as the highest penetration depth in the tissue.
ctivation of the ICG with productionsaiglet
ntumor tissue will be warmed up

overheating effect) and so supports the photodynamic
reaction without damage of surrounding healthy tissue.

« The combination of overheating and PDT leads to an
Improved reaction with ,tumor melting*,

 We can call it,Photothermodynamic therapy ( PTDT )*
or ,Photothermoablation” of tumor tissue
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660 nm red laser

n absorbs 810 nm infrared laser
orbs 589 nm yellowelas

In absorbs 447 nm blue laser
lavin absorbs 447 nm blue laser



or PDT treatment alone

Ing tumors
etastases

re we need combination of PDT with other anticancer
drugs and methods.
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al chemotherapy
sensitive chemodrugs
S as photosensitizers)

Ith antioxidants

lon with antiangionesis inhibitors
Ination with Cox-2 inhibitors

ombination with antibodies

/. Combination with different natural compounds
8. Combination with immunotherapy



sensitiser

EANUL, LETITIAVOI CU1L,
OCEA2 and RUXANDRA ANGER PASCU?2

asers, Plasma and RadiatRhysics,
, P. O. Box MG-36, Bucharest — Malguir
Hospital, Ophthalmology Clinic,ugharest, Romania

-FU exhibits a high fluorescence after irradiation

with U\tvis light. An enhancement of the cytostatic
activity of 5-FU under UWis irradiation was observed on
an in vivo experimental model.



Pyrmidine ring Lactam form Lactim form
Figure 1. The pyrimidine ring and the two 5-FU tautomers: lactam and lactim forms.
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substance
Ivated by yellow and red

ron Is a strong chemo-
osensitizer

s effective in multiple cancer varieties
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lotics)
solution and is stimulated by visible

e enhanced by liposomal delivery (Doxil)
timulation by blue-green light
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Xygen chamber



les for cancer

rapy with liposomal ICG,
pericin and Curcumin

Interstitial, intratumoral irradiation)
rbaric oxygene therapy

ow dose chemotherapy using chemodrugs as
photosensitizers

 Immunotherapy with intravenous laser blood
Irradiation

 Immunotherapy with GCMAF and others



nown as Gc Protein.
body to 25-hydroxy vitamin D

Ing factors ( MAF) are glycoproteins
acrophage activity and transform them in
cells.

DBP ( Gc-protein ) is the primary MAF.
glycosylated Gc protein is the best MAF.



e produced in small amount

In large amounts by cancer cells.

deglycosylates Gc protein and so has
unsuppressive effect.

aLase Is also produced by different viruses,
bacteria and fungi



ation therapy is useful in the
ases, such as cancer, HIV AIDS,
V), Hepatitis C virus (HCV),

virus (HSV), Tuberculosis, Pneumonia
stein-Barr virus (EBV), cystitis/urinary tract



IS by inhibiting VEGF
cer cells by apoptosis
elanoma and leukemia




Cell Growth by
s of Velcade: Insight
mechanisms

hD1, Caroline CunnighandlAmitabha

Ironmental Medicine, 2ClinicainCer Center New
chool of Medicine, NY



urcumber

survival rate reduced from 100 % to 30%
nificantly reduced to 20% at 72h (p<0.001) in
and U266 cells. These findings suggest low dose
f Velcade in combination with TBL-12 in a time
endent manner.

Conclusion:

Overall findings from this study suggest the potential use of
TBL-12 in combination with Velcade against MM. Ongoing
trials with TBL-12 at NYUCI and this correlative data could
support future clinical trials.
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9
N
%

\\
0
[

A\
5
\\\‘i
[]
]

W
/|

A}

N
™
Q\\\\Ilp
S

O\
2R
5
S

7

~

2

@,

2
HE
&

"’V
72
i

77
i
| |

e
A

Internat

e
=

a

June, 10th/11th 2016






