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RESULTS

CONCLUSIONS

THE DEFINITION AND NEED OF 
ANTIMICRIOBIAL PHOTODYNAMIC THERAPY

DEFINITION1

Anti micriobial photodyna mic ther apy (in sh ort
APDT ) like ot her photodyn a mics therapie s
indepe nde ntly on the tar get (bact e ria, virus ,
fungi ) basis on thr ee ele m en ts: light,
photosen sithzer and ox yge n. A che mic al
compound , so calle d ph otose nsitizers ,
under goe s activation via a bsor ption of light at
a s pecific le ngth re sulting in t he ge n eration of
reactive oxy gen species ( R OS ) c on sider a s a
main cid al age nt. T he en ergy tra nsf ers durin g
photoc he mic al rea ctions are usu ally
presented in the Jablonski diagram. →

Fi g. 1  Modi fi ed Ja blonski di a gra m, the 
di stri buti on of energy duri ng 

photodyna mi c rea cti ons.

ORGANIC LIGHT-EMITTING DIODE 
AS A LIGHT SOURCE IN APDT4

NEED OF APDT2,3

ANTIMICROBIAL RESISTANCE & ANTIBIOTIC RESISTANCE 

HEALTH-CARE ASSOCIATED INFECTIONS

OPORTUNISTIC PATHOGENS INFECTIONS

p o s e  a  g r e a t  t h r e a t  t o  p u b l i c  h e a l t h  a n d  f o o d  s e c u r i t y  c o n s u m i n g  
h u g e  f i n a n c i a l  o u t l a y s  a n d  r e s u l t i n g  i n  t h o u s a n d s  o f  d e a t h s  a n n u a l l y .

a f f e c t i n g a n  a v e r a g e  o f  e i g h t  p e r c e n t  o f  h o s p i t a l i z e d  p a t i e n t s .
O n e  o f  t h e  m a j o r  p a t h o g e n s  i s  h e r e  S t a p h y l o c o c c u s a u r e u s .

p o s e  a  s p e c i a l  t h r e a t  f o r  p e o p l e  w i t h  i m m u n o d e f i c i e n c y  d i s o r d e r s  
a n d  i m m u n o s u p p r e s s e d .

Fi g. 2 The structure of red li ght
emmi ti ng OL ED
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As a light source in photod yna mic therapy at all

dominate la sers , L EDs, a nd la mps. In our res earc h,

we ha ve chosen the org anic light - emitting diod e

was u sed a s a sour ce of lig ht ener gy. Its crucial

component is Bis (2- m ethyldibe nzo[ f, h]quin o-

xaline ) (ac etylacet onate ) iridiu m(I II) [Ir( M DQ)2

(ac ac )] in N ,N ′- Bis (na phth alen -1-yl)-N ,N ′- bis

(phen yl)- ben zidine (NPB ) layer u sed a s an

emitting mat erial . T he de vice is ch aracteriz ed by

surface -illumin ation natur e a nd size- ma nipu-

lable area . Th e wh ole devic e m ay b e i m mobilize d

on the PET lay er, t he se con d on e makes OLE D

highly flexible. The light irradiance was 5 mW/cm 2.
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c l i n i c a l S T R A I N S

Fi g. 3 The effect of anti bi oti c agai nst Staphylococcus spp. cli ni cal i solates presented as a percent 
of a  survi vi ng fra cti on of ba cteri a  i n compa ri son to control represenetd by the red ba rs , w here 1 0 0 % ba cteri a  survi ved . 

All inve stigated Sta phylococ cus s sp. strain s wer e
obtaine d from me dical speci men s . Twelve spe cies
were is olated a mon g which two (S . a ureu s an d
S. ca prae ) a ppe ared twice in non-r elated sa m ples . I n
the en d, te n sta phs str ains wer e coll ected . Th e res ults
of photoinactivation are presented in Figure 3 →

Beyond the APDT effect (blue e m pt y bars ; APDT ) , t he
influence of m ethyle ne blue in t h e da rk was also
exa mine d (gra y bra s; M B ). The ba sis of comparison
was the non-treated control group (red bars; C).

Anti microbial phot odyn a mic th erapy showed high efficiency in the red ucti on of all clinical isolate s of Staphylococcu s s sp . ca using at lea st a 99 % d ecrea se in bact eria fraction
in c omparic on to th e non-treat ed gr oup . Th e t oxic effect of non -ph otoact ivated meth ylene blue is obse rved f or all bacteria but th e red uction is h ere always m uch l ower tha n
in the ca se of APDT . I ntere stingly A PDT s hows diver se effect which se e ms to be d epe nde nt on t he strain of Staph ylococcus s sp . . Th e highe st re duction s wer e obtain ed for
Staph ylococcus hominins (9 9, 9999 99 999 % r edu ction of bact eria fr action ) . Th e l ower se nsitivity for AP DT sh own Staphylococcu s hae m olyticus with a re duction equ al to 9 9. 4% .
The slight differenc es i n bacterial c ell wall stru ctures ar e c onsi dere d t o play a cr ucial r ole in the photos e nsitizer affinity an d its ability to pe netration which is probably
directly connected with ROS action and APDT effect .


