
BASIC PRINCIPLES
 OF
PHOTODYNAMIC THERAPY(PDT)

Hardev Singh

3/2/09 17:33

1

U
niversity of A

rkansas



Br ief overview of PDT

•   In t roduct ion

•   How it  work?
•   Advantages and disadvantages
•   Conclusion
•   References
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PDT treatment

Use photosensitizing
solution

Collect in cancer

Irradiate Selective tumour
collapse

3/2/09 17:33

3

U
niversity of A

rkansas



photosensitizing Activation
with light

Introduce
photosensitizing into the

cell

    release reactive
oxygen

end free radical

Cell death 

PDT mechanism
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IDEAL PHOTOSENSITZERS

  Chemical ly pure
  H igh singlet  oxygen quantum yield
  Shows increased select ivi ty for  mal ignant
    t issue over  normal t issue.
  Significant  l ight  absorpt ion at  wavelengths
    that  penet rate skin deep
  Be act ivated &  cytotoxic only in the presence
    of l ight
 To be cleared in a reasonable t ime from the

body and rapidly from skin
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PHOTOSENSITISER- PHOTOFRIN

  I st  cl inical
    approval(1999) in

Canada
 Most  commonly used

and studied
photosensit izer

  Longest  wavelength
absorpt ion maximum is
at  630nm

  Exhibited no toxici ty
and does not  appear  to
be carcinogenic

  Accumulate in skin so
that  a possible
complicat ion may be
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Nature 2003, 3, 380.
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EXAMPLES OF
PHOTOSENSITIZERS
  Photofr in

  Foscan

  5-Aminolevunl inic acid

  Phthalocyanines

  Meso-tet ra(hydroxyphenyl) porphyr ins

  Texaphyr ins

  Tin ethyl et iopurpur in
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OXYGEN

  Singlet  oxygen- predominant  cytotoxic agent

  Highly react ive from of oxygen

  L i fe t ime- in organic solvent  Ð 10-100 ! s

  L i fe t ime- in aqueous solut ionÐ 2! s

  Singlet  oxygen react  so rapidly that  damaged is

highly local ized.
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TISSUE OXYGENATION

  Tissue dest ruct ion might  be enhanced by using lower

fluence rate

  High fluence rates may not  be appropr iate for

opt imal effect

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

2  produced a greater  therapeut ic response than

200mW cm-2

  Cl inical ly, high fluence rates are usual ly chosen to

decrease t reatment  t ime
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LIGHT

  PDT Dose- measure of the energy absorbed by the

     photosensit izers in a volume of the t issue.

  Light penetration- dependent  upon the opt ical

     proper t ies of the t issue and the wave length of l ight .

  Light Sources and Delivery- lasers, arc lamps
and

     flurescent  sources.
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MECHANISM
      1. Absorpt ion of l ight  energy by the photosensit iser  (S), so

promot ing i t  to a highly energet ic singlet  state, S* .

2. Efficient  conversion of the energised S* singlet  state of
the photosensit iser  into an energised t r iplet  state T* .

.

3. Transfer  of the energy from T* to normal molecular
oxygen, O2 , to give highly act ivated oxygen (singlet
oxygen).

4. Destruct ion of a l iving cel l  by singlet  oxygen at tack.
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•  Painless t reatment

•  Select ive dest ruct ion

•  Lower cost

•  Low r isk of acquired resistance by infect ive

microorganisms
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•  Only use for  sur face cancer

•  Cel l  of small  size

•  Third-level t reatment  for  cancer
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ADVERSE EFFECTS

  Burning pain, i tching rest r icted to i l luminated area dur ing

l ight  exposure, rarely cont inue for  few hours

  L ight  overdose causes bl ister ing, ulcerat ion or  excessive

necrosis

  Al lergic react ions l ike ur t icar ia to photosensit izers

  Systemic PDT using var ious sensit izers can cause nausea,

vomit ing, l iver  funct ion abnormali t ies

  Precaut ions after  t reatment  for  4 to 6 weeks, even upto 6

months
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CONCLUSION

  Type of photosensit izing agent

  Type of administ rat ion

  Dose of photosensit izer

  L ight  dose

  Fluence rate

  O2 avai labi l i ty

  Time between administ rat ion of photosensit izer  and l ight
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THANKS
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