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PDT mechanism
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IDEAL PHOTOSENSITZERS

Chemically pure

High singlet oxygen quantum yield

Shows increased selectivity for malignant
tissue over normal tissue.

Significant light absorption at wavelengths
that penetrate skin deep

Be activated & cytotoxiconly in the presence
of light

To becleared in areasonable time from the
body and rapidly from skin
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PHOTOSENSITISER- PHOTOFRIN

o Ist clinical

approval(1999) in
Canada

o Most commonly used
and studied
photosensitizer

o Longest wavelength
absorption maximum is
at 630nm

o Exhibited notoxicity
and does not appear to
be carcinogenic COONa

o Accumulatein skin so | Photofrin
that a possible
complication may be
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CLINICAL APPROVAL OF
PHOTOSENSITIZERS

w
N
Table 2 | Type of cancer and approved drugs (2003) 3
[ —
Disease Drug Country 3
w
Pre-cancer
Actinic keratosis Levulan, Metvix EL =
Barrett’s oesophagus Phatafrin EU, USA §
Cervical dysplasia Photafrin Japan é’*
Cancer )9;
Basal-cell carcinoma Metvix EL ;‘?3‘
£ f =)
Cervical cancer Phatafrin Japan o
Endobroncheal cancer Photafrin Canada, Denmark, Finland, France, 7
Germany, Ireland, Japan, The Netherlands,
UK, USA
Oesophageal cancer Photofrin Canada, Denmark, Finland, France, Ireland,
Japan, The Netherlands, UK, USA
Gastric cancer Photofrin Japan
Head and neck cancer Foscan =l
Fapillary bladder cancer  Photofrin Canada

Photodynamic therapy has also been undertaken in other countries with haematoporphyrin derivative and
porphyrin mixtures (China and India), and phthalocyanines ([Russia and India). EU, European Unicn; LIK,
United Kingdom; USA, The United States,

Nature 2003, 3, 380.




EXAMPLES OF
PHOTOSENSITIZERS

Photofrin

Foscan

5-Aminolevunlinic acid
Phthalocyanines
Meso-tetra(hydroxyphenyl) porphyrins
Texaphyrins

Tin ethyl etiopurpurin

O 0O O 0O 0O O O
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OXYGEN

o Singlet oxygen- predominant cytotoxic agent
o Highly reactive from of oxygen

o Lifetime-in organic solvent 10-100'! s

o Lifetime-in agqueous solutionb?2! s

o Singlet oxygen react sorapidly that damaged is

highly localized.
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TISSUE OXYGENATION

o Tissue destruction might be enhanced by using lower

fluence rate

o High fluence rates may not be appropriate for

optimal effect

o Foster et. al. showed that a fluence rate of 50mW cm-

2 produced a greater therapeutic response than
200mW cm-2

o Clinically, high fluence rates are usually chosen to

decrease treatment time
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LIGHT

PDT Dose- measure of the energy absorbed by the
photosensitizers in a volume of the tissue.

Light penetration- dependent upon the optical
properties of the tissue and the wave length of light.

Light Sources and Delivery- lasers, arclamps
and

flurescent sources.
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MECHANISM

1. Absorption of light energy by the photosensitiser (S), so
promoting it toa highly energetic singlet state, S*.

S+ light y S*
2. Efficient conversion ot the energised S* singlet state of
the photosensitiser into an energised triplet state T*.

S* 3y T=

3. Transfer of the energy from T* to normal molecular
oxygen, O, , to give highly activated oxygen (singlet

oxygen). T + O, —— S + singlet oxygen
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4 Destriiction of alivina cell hv <inalet oxvaen attack.

singlet oxygen + cell —— cell death
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DVANTAG:.

i

€eLT 60/2/E

® Painless treatment

+ Selective destruction
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* Lower cost

 Low risk of acquired resistance by infective

microorganisms
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DISADVANTAG:.

® Only use for surface cancer

 Cell of small size
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 Third-level treatment for cancer




ADVERSE EFFECTS

Burning pain, itching restricted to illuminated area during
light exposure, rarely continue for few hours

Light overdose causes blistering, ulceration or excessive
necrosis

Allergicreactions like urticaria to photosensitizers

Systemic PDT using various sensitizers can cause nausea,

vomiting, liver function abnormalities

Precautions after treatment for 4 to 6 weeks, even upto 6

months
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CONCLUSION

O Type of photosensitizing agent
o Type of administration

o Dose of photosensitizer

o Light dose

o Fluencerate

o O, availability

o Time between administration of photosensitizer and light
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