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Mundgesundheit von dlteren Senioren mit Pflegebedarf
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F16. 5. Quantitative adherence of the various Can-
dida species to vaginal and buccal epithelial cells.
CA, C. albicans; CT, C. tropicalis; CS, C. stellatoidea;
CP, C. parapsilosis; CG, C. guilliermondii, CK, C.
krusei; CPT, C. pseudotropicalis; SEM, standard
error of the mean.
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Fig. 1. Various mechanisms of antimicrobial activity of the metal nanoparticles.
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Table 1

Commonly used nanometals as antimicrobial agent, their mechanisms of action and characteristics.

Type of the
nanoparticles

Proposed mechanism of antimicrobial action

Main characteristics as antimicrobial agent

The main factors that influence
antimicrobial activity

Reference

Ag nanoparticles

Zn0 nanopartic|

les

lon release; induction of pits and gaps in the
bacterial membrane; interact with disulfide
or sulfhydryl groups of enzymes that lead to
disruption of metabolic processes.

DNA loses its replication ability and the cell
cycle halts at the G,/M phase owing to the
DNA damage (in the case of Ag,0).

ROS generation on the surface of the
particles; zinc ion release, membrane
dysfunction; and nanoparticles
internalization into cell.

High antimicrobial activity against both
bacteria and drug-resistant bacteria,
antifungal activity on spore-producing
fungal plant pathogens, high stability,
nontoxicity.

Photocatalytic activity; high stability;
bactericidal effects on both Gram-positive
and Gram-negative bacteria; antibacterial
activity against spores which are resistant to

Particle size and shape of
particles.

Particle size and concentration.

[8.15,22,25,26)

[10,34-36,44,50]

high temperature and high pressure.

TiO, nanoparticles Oxidative stress via the generation of ROS; Suitable photocatalytic properties; high Crystal structure, shape and size. [1,44,51-53]
lipid peroxidation that cause to enhance stability; effective antifungal for fluconazole
membrane fluidity and disrupt the cell resistant strains.
integrity.

Au nanoparticles Attachment of these nanoparticles to Nontoxicity, not inducing any ROS-related Roughness and particle size. [54,55,57,58]
membrane which change the membrane process; high ability to functionalization,
potential and then cause the decrease the polyvalent effects; ease of detection;
ATP level; and inhibition of tRNA binding to  photothermal activity.
the ribosome

Si nanoparticles Influencing the cell functions such as cell Non-toxicity; stability. Particle size and shape. [52,61,63,65]
differentiation, adhesion and spreading.

CuO nanoparticles Crossing of nanoparticles from the bacteria Effective against Gram-positive and Particle size and concentration. [36,75,76]
cell membrane and then damaging the vital ~ Gram-negative bacteria; high stability;
enzymes of bacteria. antifungal activity.

MgO and CaO Damaging the cell membrane and then Effective against both Gram-positive and Particle size, pH and [65-69]

nanoparticles causing the leakage of intracellular contents concentration.

and death of the bacterial cells.

Gram-negative bacteria; high stability; low
cost; availability.
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H9 %6# 1*& #%!1% # (1% (%# &%) S L' $# #1#* &% &% $2+#%)% C\778D

H%  $2+1H06P% )% '$&"+2" 1:$% (Vo# &% Yokt YAMBHE +G+% % /% 11-2+%
&% H#HI# % H&)%, $&(. T3H #*B#) 1$15)$ &% # | #
$&(. 73H 12#,/B#) C\79FD )15 )$ &% #1 '/1&2+"', C\ 744D

& 15 )$
$% HE&

084

06+

047

Mittelwert Rauhigkeit

027

Palapress mit
Zinkoxid

Palapress mit

Palapress mit
Calciumoxid

Titanoxid

Palapress Cobaltchrom Sinfony

Material

Fehlerbalken: +/- 1 SD

Il 3F0 /% 11-2+% +# *%6#&% )% 51*G ;% HRAH'H#%, $&( ))% %1% % (, &% # #%

#% %# 1 *&' #%!1%
'$&"+'2" 1:$%

# (9% (%# &% *%# ¥i8H &% &% $2+#%)% C\37<D $ 1! &% *%# %

o<



104

084

06+

047

Mittelwert Rauhigkeit

027

Palapress mit  Palapress mt  Palapress mit Palapress Cobaltchrom Sinfony
Zinkoxid Calciumoxid Titanoxid
Material

Fehlerbalken: +/- 1 SD

Il 380 /% 11-2+% +# *%#&% )% 51*G ;% HEOH'#%, $&( ))% %1% % (, &% # #%

#% %# 1 *& #%!1% # ( 1:$% (%# &% *%o# Y1 8% &% &% $2+#%)% C\39<D $ 1'! &% *%# %
'$&"+2" 1:$%

99



084

06+

047

Mittelwert Rauhigkeit

02

Palapress mit  Palapress mt  Palapress mit Palapress Cobaltchrom Sinfony
Zinkoxid Calciumoxid Titanoxid
Material

Fehlerbalken: +/- 1 SD

Il 3=0 /% 11-2+% +#*%#8&% )% 51*G % HEB6H'# %, $&( ))% %1% % (, &% # #%

#% %# 1 *& #%!1% # ( 1:$% (%# &% *%o# Y1 8H &% &% $2+#%)% C\<F4D $ 11 &% *%# %
'$&"+2" 1:$%

9F



- + H% # 0 %)

- ( .5+ o::
50,00 Oberflachenenergien
M gesant
M dispers
O polar
@ 40,00
o
S
@
c
@
c
£
S 30,00
S
T
@
o
(o]
t .
S 2000
2
[
E
=
10,00
00—

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Titanoxid
Calciumoxid

Material
Fehlerbalken: +/- 1 SD

Il 360 %$,&% )#$:% $% )1 % /% 11-2+% % % #% I KTKL)% % $ " 51*G ;%
H& T 3H'H %, %& I'BH)" $&(#, % 19%6#2+ ( )% /% 11-2+% % % #% )% %1% % (, &% # %%

H% Yot 1*& #HU0N%  # ( 1:$% (YoH &% Yo YEHIHE &% #11$$)%S$ &% #!$ 1 )H%

1% 11-24% % % #% C\743D #%  $2+H%P% )%+ 2$8&:$% (%# &% 15 )% A% *$&'11
182+, Yokt % $H# H1H* & Y% # % % 1% 11-2+% % % #% !$ 15 )% A% *$&'11%

% $ H#& 124 'B#HC\743D ))$ %1% % (&% #!# % $ C\7<7D

7 3H 7 3H 73H # E | %$$ ' #1
7 3H 7 6F: 7 @ 7 @4 7 3<( 7 @6
7 3H 7 @6 3777 7 74% 79@
73H #E 7 @ 7 TF¢ 7 64¢
| %%$$ 77<i 7 83¢
' 7 <8F
#1
[ =0 # ( "$% )% 1% 11-2+% % % #% )% 51*G % ,#& 7 3H %@BH#)" $ &(

))% %1% % (, &% # #% C '$&"+2" %$& *%:'MV n7 7FD

#% %# 1 *& #%!1% # ( 9% (%# &% %# 981 &% #1193 )%$ &% #!$ 1 )#%
1% 11-2+% % % #% C\774D #% $2+1#%P% )%+'2%&:$3% (%# &% 15 )% A% *$&'11
1182+, %o# % $# #1#H* & % # % % 1% 11-2+% % % #% !$ 15 )#% A% *$&'11%

98



% $ #& #*B#) C\73<D #& 2#,B#) C\774D #& #& )#'B#) C\739B % $
C\77<D ) #1':C\797D
7 3H 7 3H 7T3H # T I'; %$$ ' #1':

7 3H 7 64F 3771 7 @4 7 73< 7 @6

7 3H 7 67( 3771 7774 7 98¢

73H # E 7 @3 7 73¢ 7 @6

l; %$$ 777< 7 87=

' 7791
#1':

/60 # ( :$% )%
))% %1% % (, &% # 1#% C '$&"+2" %$&

#% %# 1 *&' #%!'%
1% 11-2+% % % #%
11&2+", %# % $# #1#* & +G+% %

% $ #& #*B#) C\747D #&

1% 1!-2+% % % #% )%

# (3% (%6# &Y% YoH VI &%
C\737D #%

51%G ;% ,#& 7 3H %&H)" $ &(
*%:'M V n 7 7ED

#11$$ )%$ &% #!$ 1 )H%
$2+1H%PY% )%+ 2$&$% (%# &% 15 )% A% *$&'11

1% 11-2+% % % #% !$ 15 )#% A% *$&11%
C\74FD ) #1':

12# 'B#) C\ 747D #

%

C\ 748D

7 3H 7 3H 7T3H # L I'; %$$ ' #1':
7 3H 3771 7 9== 3771 7747 3771
7 3H 7 96F 3771 7741 3771
73H # E 7 FF’ 7 <8F 7 F8-
l; %$$ 7 TAF 3771
' 7 74¢

#1':

/ @0 # ( '$% )%
))% %1% % (, &% # #% C '$&"+'2" %$&

1% 11-2+% % % #% )%

51%G ;% #& 7 3H %&3H)" $ &(
*%:'M V n 7 7ED



50,00 Oberflachenenergien

M gesant
M dispers
O polar

40,00

30,00

Mittelwert Oberflichenenergie

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Titanoxid
Calciumoxid

Material
Fehlerbalken: +/- 1 SD

Il 3@0 %$,8% )H$:% $% )1 % /% 11-2+% %% #% JKTKL)% % $ " 51*G ;%
HE& T AH'H %, %& I'BH)" $ &(#, % 19%6#2+ ( )% /% 11-2+% % % #% )% %1% % (, &% # %%

HY% %# 1 %8 #901% # ( 1:$% (%o# &% Yo# U1 &% #11$$)%S$ &% #!$ 1 )#%

1% 11-2+% % % #% C\77<D #% $2+H#%P% )%+ 2$&:$% (%# &% 15 )% A% *$&'11
182+, Yol % $H# H1H* & Y% # % % 1% 11-2+% % % #% 1$ 15 )#% A% *$&'11%

% $ H#& #*B#) C\779D #& 12# 'B#) C\733D ,#& #& }#B#) C\77FD ) )$
%1% % (, &% ## % $ C\743D

7 4H 7 4H TAH #E | 1, %$$ ' #1
744 7 @6 3771 7@7 777¢ 7 39¢
744 7 @ 7 @¢ 773: 7 <F-
T4H # E 7 @F 77TF 7 36F
; %$$ 774¢ 7 F8
' 7 <3
#1
/370 # ( 1:$% )% 1% 11-2+% % % #% )% 51°G ;% #& 74H %&BH)"

$&())% %1% % (, &% # #% C '$&"+2" %$&%:" MV n7 7FD

H% Oott 1 *& HUON%  # ( 1:$% (YoH &% Yo V1B &% #1!$$)%$ &% #!$ 1 )%

1% 11-2+% % % #% CO773D #% $2+1H#06P% J9%62"$BS$% (%# &% 15 )% A% *$&'11
182+, Yokt % $H# H1H* & % # % % 1% 11-2+% % % #% !$ 15 % A% *$&'11%

% $ H#& #*B#) CO773D #& 12# 'B#) C\773D #& #& #B#) CO772D % $
C\774D ) #1': C\74@D

96



7 4H 74 TAH #E | 1, %$$ ' #1

744 7 @¢ 3771 76@ 777 7 3<

7 4H 7 @¢ 7 @ 777: 7 <4f

T4H # 7 @< 7771 7 38«

! %$$ 777 7 FFe

' 7 74
#1

/330 # ( 1$%)%
))% %1% % (, &% # 1#% C '$&"+2" %$&

#% %# 1 *&' #%!'%
1% 11-2+% % % #%
11&2+", %# % $# #1#* & +G+% %

# (3% (%# &Y% YoH VI &%
C\77@D #%

1% 1!-2+% % % #% )%

51*G ;% #& 7 4H %&H)" $ &(
*%:'M V n 7 7FD

#1188 )%$ &% #!$ 1 )H%
$2+1#%P% )% 2"$8$% (%# &% 15 )%
1% 11-2+% % % #% !$ 15 )% A% *$&11%

A% *$&'11

% $ #& #*B#) C\743D #& 2#,B#) C\738D ,#& #& )#'B#) C\738B % $
C\73@D ) #1':C\ 747D
7 4H 7 4H 7T4H # T I'; %$$ ' #1':

7 4H 3771 3771 3771 7 74% 3771

7 4H 3771 3771 7 73¢ 3771

74H # E 3771 7 73¢ 3771

I'; %$$ 7 73 3771

' 7747
#1':

/ 340 # ( :$% )%
))% %1% % (, &% # #% C '$&"+2" %$&

1% 11-2+% % % #% )%

51*G ;% #& 7 4H %&H)" $ &(
*%:'M V n 7 7FD

20



50,00

40,00

30,00

Mittelwert Oberflichenenergie

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony

mit Zinkoxid

mit Titanoxid

Calciumoxid

Material

Fehlerbalken: +/- 1 SD

Oberflachenenergien

M gesant
M dispers
O polar

Il 470 %$ &% )#$:% $% ) ;! % /% 11-2+% % % #9% J,KT kL )%
H& T OH"# %, %& I'BH)" $ &(#, % 19%#2+ ()% /% 11-2+% % % #% )% %1% % (, &% # #%

#% %# 1 *&' #%!1%
1% 11-2+% % % #%
11&2+ ", %ot % $H# #1#* & % # % %

%

$ " 51*G;%

#( 1$% (%oH &% Yok VIR &% #11$$)%$ &% #!$ 1 )#%

C\737D

#%

$2+1#%P% )%+ 2$&:$%  (%# &% 15
1% 11-2+% % % #% !$ 15 )% A% *$&'11%
% $ H#& 12# 'BH#) C\734D #& #& #B#) C\739D))$ %1% % (&% #! # % $

)%

A% *$&'11

C\7<=D
79H 79H TOH #E | |;%3$$ ' #1:

7 9H 7 63< 7 6=/ 7 @( 77@ 7@7
7 9H 3771 7 @6 773/ 74@
TOH #E 7 @( 773¢ 7 <9:
! %9% 7 7<= 7 89¢
. 7<@

#1:

] 3<0 # ( $% )%
$&())% %1% % (, &% # 4% C'$&"+2" %$&%:" MV n7 7FD

#% %# 1 *&' #%!1%
1% 11-2+% % % #%
11&2+ ", %oH# % $# #1#* & % # % %

C\779D

1% 1!-2+% % % #% )%

# (5% (YoH &% %ok YaHI%E &% #11$$ )%S &% #I$ 1 )H%

C\773D

#%

$2+1H%PY% )%+ 2$&:$% (%ot &% 15
1% 11-2+% % % #% !$ 15 % A% *$&'11%
% $ ,#& #*B#) C\733D #& 12# 'B#)C\773D #& #& WB#)C\773D ¥ % $

)%

51*G ;% #& 79H %&H)"

A% *$&'11

F7



7 9H 7 9H 7T9H # [ I'; %$$ ' #1':

7 9H 7 =<= 7 63¢ 7 @6 773¢ 7 @<

7 9H 3771 7 @= 777¢ 7 48¢

79H # E 7 @6 777¢ 7 <4:

l; %$$ 777¢ 7 89¢

' 7 TF:
#1':

/390 # ( :$%)%
))% %1% % (, &% # 1#% C '$&"+2" %$&

#% %# 1 *&' #%!'%
1% 11-2+% % % #%
11&2+", %# % $# #1#* & +G+% %

1% 1!-2+% % % #% )%

# (3% (%# &Y% YoH VI &%

C\733D #%

51*G ;% #& 7 9H %&H)" $ &(
*%:'M V n 7 7FD

#1188 )%$ &% #!$ 1 )H%
$2+1H%P% )+ 2$&S% (%# &% 15 )%

A% *$&'11

1% 11-2+% % % #% !$ 15 )#% A% *$&11%

% $ #& #*B#) C\74@D #& 12#/'B#) C\736D #& #& )#'B#) C\736B % $
C\74<D ) #1':C\ 749D
7 9H 7 9H 7T9H # T I'; %$$ ' #1':

7 9H 3771 3771 3771 7 T4( 3771

7 9H 3771 3771 7 73¢€ 3771

7T9H # E 3771 7 73¢€ 3771

l; %$$ 7 74< 3771

' 7 74¢
#1':

/ 3F0 # ( L:$% )%
))% %1% % (, &% # #% C '$&"+2" %$&

1% 11-2+% % % #% )%

51*G ;% #& 7 9H %&8H)" $ &(
*%:'M V n 7 7FD

F3



50,00

40,00

30,00

Mittelwert Oberflichenenergie

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony

mit Zinkoxid

mit Titanoxid

Calciumoxid

Material

Fehlerbalken: +/- 1 SD

Oberflachenenergien

M gesant
M dispers
O polar

Il 430 %$ &% )#$:% $% )1 % /% 11-2+% % % #9% J,KT kL )%
H& T BH"# %, %& I'BH)" $&(#, % 19%6#2+ ( )% /% 11-2+% % % #% )% %1% % (, &% # %%

#% %# 1 *&' #%!1%
1% 11-2+% % % #%
11&2+ ", %ot % $H# #1#* & W # % %

%

$ " 51*G;%

#( 1$% (%oH &% Yok YeHIRE &% #11$$)%$ &% #!$ 1 )#%

C\773D

#%

$2+1H%P% )%+ 2$&:$% (%# &% 15
1% 11-2+% % % #% !$ 15 % A% *$&'11%

)%

A% *$&'11

% $ #& #*B#) C\774D #& 12#/'B#) C\779D ,#& #& )#B#) C\77FD ) )$
%1% % (, &% # % $ C\739D
7 6H 7 6H T6H #E | 1;%$$ ' #1
/7 6H 7 @¢ 7 @¢ 7 6<¢ 777 77@
7 6H 3771 7 @8 7 77¢ 7 38(
76H # E 7 @6 7 77F 7 43¢
!, %$$ 7 73¢ 7F7i
' 7 4F
#1:

/ 380 # ( :$% )%
$&())% %1% % (, &% # 4% C'$&"+2" %$&%:" MV n7 7FD

#% %# 1 *&' #%!1%
1% 11-2+% % % #%
11&2+ ", %oH# % $# #1#* & % # % %

1% 1!-2+% % % #% )%

# (5% (YoH &% %ok YEHI%E &% #11$$ )%S &% #I$ 1 )H%

CO 773D

% $ #& #*B#) CO 773D #&
C\773D ) #1':C\ 736D

#%

$2+1#%P% Y% 2" SR$% (%# &% 15
1% 11-2+% % % #% !$ 15 % A% *$&'11%
12# 'B#) C O 773D#& #& WB#) CO772D % $

)%

51*G ;% #& 76H %&H)"

A% *$&'11

F4



7 6H 7 6H 76H # I I'; %$$ ' #1':

7 6H 7@ 7 @6 7 == 7771 7 7=<

7 6H 3771 7 @9 1771 7 39¢

76H #E 7 @6 1771 747¢

l; %$$ 777¢ 7 96¢

' 7 73¢€
#1':

/3=0 # ( 1$%)%
))% %1% % (, &% # #% C '$&"+2" %$&

#% %# 1 *&' #%!'%
1% 11-2+% % % #%
11&2+", %# % $# #1#* & +G+% %

1% 1!-2+% % % #% )%

# (3% (%# &Y% YoH VI &%

C\737D #%

51*G ;% #& 7 6H %&H)" $ &(
*%:'M V n 7 7FD

#1188 )%$ &% #!$ 1 )H%
$2+1#%P% ) 2$&$% (%# &% 15 )%

A% *$&'11

1% 11-2+% % % #% !$ 15 )#% A% *$&11%

% $ #& #*B#) C\738D #& !2# 'B#) C\736D ,#& #& #B#) C\74<B % $
C\747D ) #1':C\743D
7 6H 7 6H 76H # [ I %$$ ' #1
7 6H 3777 3777 3777 7 73¢ 3777
7 6H 3777 3777 7 73€ 3777
76H # [ 3777 7 74< 3777
I %S$$ 7747 3771
' 7747
#1

/360 # ( L$% )%
))% %1% % (, &% # 1#% C '$&"+2" %$&

1% 11-2+% % % #% )%

51*G ;% #& 7 6H %&H)" $ &(
*%:'M V n 7 7FD

F<



6 ' / (3356 1

5 )% L$% )% %! &H.% 6l(+ > )% )H% TBS% % &HS2+% #2+&% !$ P 15 )#%
HIHLH) % >%)%& $ > )% %#H% # # &% (CUHL*& #%!I% # ( 1:$% C D
%> &M +#% [%# )% &% 1$  # /1% Y% '&HE24%% 1S *& % ) $ NU>UHl# % &% #! )

Y% * | &H' $(VoH&

E ( #
( .5+ 9
1,000+ Inkubationszeit
M 20std.
[ 44std.
,800-
600
Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Ttanoxid
Calciumoxid
Material
Fehlerbalken: +/- 1 SD
Il 440 "HIMH) 1 )%  51*G % #& 7 3H'# %, $&( ) )%

%1% % (, &% # #%

H% (S%0H1 *& #%!1% # ( 1:$% (%o# &% ) S Y6 | $# #H1#* &% &Y% $2+#%)% /%(5 #2+ )%
NEHS2+% H2+&% Y% )H% %! &H#.% %% M " #$,% >H)% $;#% %!& C\ 737DM ) /%#
(Yot &% $H2+ Yol $# #H1#* &% #1155 )% $(Y%& C O 773D >'+# % % $H2+ *%# $# #1#* &%

F9



#11$5)%$ &% #!$ (%# &% C\4<8D $> )%#% &% *&#' $%11%*&% (>#$2+% * [ &#' $(%#&

) &% #!11%$& %$&%!& C\8=@D

)H%$%, $;%(#%!1% 11> )% $2+1H%PY% ) *UBR+2" %$8& ) 2+ %15+ & ) W% */ &# $(%H&
Yo $# HLHF &% *& HS& ) # )%  +HS2+% $&Y! %ok )% &# 1%$& %$&Y!& > )% ) $$ /%#
)% 99 & )% " */ &H#' Yot % +G+% % %! &H#.UH WU % & 1$ /%H# 47 & )% " */ &'

1,200 Inkubationszeit

M 20std.
[ 44std.

1,000

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Ttanoxid
Calciumoxid

Material
Fehlerbalken: +/- 1 SD

/I 4<0

"HIHLM) 1 )%  51%G % H& TAHH%,  $&( ) )%
%1% % (, &% # 4%
7 4H 7 4H 7T4H #E !, %$$ ' #1'
7 4H 3771 7 @< 7 8<= 7 77¢€ 7777
7 4H 76@ 7 F8i 7 77F 7777
7T4H #E 7@« 7 37¢ 7 74€
I %% 7 <Ft 73<’
- 7 @¢
#1':

| 3@0 & &#$&#HP2+% $>% & C '$&"+2" %$%H:" MV n77FD

HY% (UHL *& #%!1% # ( 1:$% (%H &% ) $ Yo | $# H1H* &% &Y% $2+H%)% [%(5 H2+ )%
EHS2+00 H2+&%  )H% Y %! &H.% l(M M " #$.% >H#)% $:#% %!& C O 773DM ) /%#
(%# &% $H2+ %ott $# #1#* &% #11$$ )%$S IOHWT3D >+# % % $H2+ *Uott $# #1#* &%

FF



H1I$S )% %/ &H S(UHE& (%H#H&% C\8=3D $)% P% )%,
&% #1 ) */&H $(%HE& 1%$& %$&%!I& C O 773D

&% *&#' $%11%*&% (>#$2+%

H%  $2+1H%P% )% '$&"+'2" 1$% (%oH &% bt WLMHE +G+% % %! &H.% %l(+ 1 )%,
A% *$&'11 '11&2+", 1$ 1 )% A% *$&'11% # $ % H& #*B#) C\776D ) #&
12# 'B#) C\77FD %$>%#8% % (%ot &% H%2"$&'$% Yott % +G+% % %! &#.% %!I(+! 1 )%,

A% *$&'11 #1': 1$ 1)% A% *$&'11%# $% A& #*B#) C\773D #& 2# ,/'B#)
C\773D ) #& #& )#'B#) C\ 746D
- 1 ( .5+ 9:-;
Inkubationszeit
M 20std.
[ 44std.
1,250
1,000
7507
Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Ttanoxid
Calciumoxid
Material
Fehlerbalken: +/- 1 SD
Il 490 "HIHLH) 1 )%  51*G % #& 7 9H"# %, $&( ) )%
%1% % (, &% # #%
7 9H 7 9H 7T9H # E I %$$ ' #1':
7 9H 7 @9 7 68F 7 F44 7 TF< 1771
7 9H 377 7@ 7 77< 1771
79H # I 7 7F¢ 7774 7771
!, %$$ 7 6F¢ 7771
' 1771
#1':
| 470 & &#P&#HP2+% $>% & C'$&"+2" %$&0:" MV n77FD

#% (>%#1 *&' #%!!1%

" &#$2+%

#2+&%

#(1$% (% &%) $ Y6 . SH #1#* &%
)% Y% %! &#.% %l(% "

&% $2+#%)% [%(5 #2+ )%

#$,% >#)% $;#% %!& C O 773DM ) /%#

F8



(%# &% $H#H2+ $'>'+! Wo# $# #1#* &% # 11 $S N&H $(%#& CO 773D 1$ 2+ %# $# #1#* &%
#11$$)%$ &% #!1$ CO773D $> )% /% *%# &% *&# $%11%*&% (>#$2+%

) &% #!1%3$& %$&%!& C\ 448D

#%  $2+1#%P% )% '$&"+'2" 1:$% (%# &% %# WlBH& +G+% %

A% *$&'11 #1': 1$ 1)% A% *$&'11%# $ %
CO773D #& #& #B#) CO7783D $ %

A% *$&'11 '/ 182+, 1$ 1)% A% *$&'11% #
#& Y#'B#) C\ 774D

11&2+ ",
%! &#.%
H& 12# 'B#) C\77<D ) #&

%! &#.%
#& #*B#) CO 773D #&
CO 773D
5% +# $ (%# &% )H#% '$&"+2" 1'$% %H# % $HH* & +G+% %
$%

%l1( +!
12# 'B#)
CO 773D
%l1( +!

2 000 Inkubationszeit
' M 20std.
[ 44std.
1,500
1,000
Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Titanoxid
Calciumoxid
Material
Fehlerbalken: +/- 1 SD
Il 4F0 "HIMH) 1 )%  51*G % #& 7 6H"'# %, $&( ) )%
%1% % (, &% # '#%
7 6H 7 6H 76H #E l'; %3$$ ' #1:
7 6H 7 <4F 7 8=F 7@ 1771 1771
7 6H 7 @C 7 33F 777¢ 7 7=¢€
76H #E 7 <9¢ T77% 7 73=
I %$$ 1771 7771
' 7 @9
#1':

| 430 & &#P&#HP2+% $>% & C'$&"+2" %$&0:" MV n77FD

* | &t $(UoH&




H% (SUHL *& #%!1% # ( 1:$% (%oH &% ) $ Yo | $# H1H* &% &Y% $2+H%)% [%(5 H2+ )%
NEHS2+00 H2+&%  )H% H%b %! &H.% l(M " #$.% >H#)% $:#% %!& C O 773DM ) /%#
(%# &Y% $H2+ $>'+! Yt $# #1#* &% # 11 $S )8 $(%#H& CO 773D I$ 2+ %ot $# #1#* &%
H1$$)%S &% #!$ COT73D $> )% /% *%# &% *&# $%11%*8&% (SH$2+%  * | &#' $(Y#H&
) &% # ! 1%$& %$8&%!1& C\ <8@D

H%  $2+IHP% )% '$&"+2" L$% (%# &Y% YbHt WIMHE +G+% % %! &H#.% %l(+ 1 )%,
A% *$&'11 '/1&2+", 1$ 1 )% A%*$&11% # $ % #& #*B#) CO773D #&
12# 'B#) C\778D #& #& YB#)C\773D ) # $% CO773D P% )%, (%# &% $H2+
Vol % $# H1H* & +G+% % %! &#.% %6I(+ 1 9MES&LL #1': 1$ 1 )% A% *$&'11%

# $% H& #*B#) CO 773D #& #& #B#)C\73=D# $% CO 773D

Inkubationszeit

M 20std.
[ 44std.

2,000

1,500

1,000

Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Ttanoxid
Calciumoxid

Material
Fehlerbalken: +/- 1 SD

I 480 1&HS%(H%S" #1#1/#) 1 )% 51G % H#& T3HH%, $& ) )%
%1% % (, &% # %

F6



7 3H 7 3H 73H # L I'; %$$ ' #1':
7 3H 7 33¢ 7 39¢ 777= 7 44¢ 7 69¢
7 3H 3771 7 @4 1771 7 =4<
73H # E 7 66- 1771 7 =6¢
l; %$$ 1771 7 3=
' 7 73¢
#1':

| 440 & &#$&H#$2+% $>% & C'$&"+2" %$&0:" MV n7 7FD

H% (SUHL *& #%!1% # ( 1:$% (%# &% ) $ Yo .| $# #H1#H* &% &Y% $2+H%)% [%(5 2+ )%
NEHS2+% H2+8&%  )H% Y% %! &H#.% 6l(M M " #$.% >H#)% $:#% %!& C O 773DM ) /%#
(%# &% $H2+ $>'+! Yot $H #1#* &% # 11 $$ )8 $(%#H& CO 773D I$ 2+ %t $# #1#* &%
#11$$)%$ &% #!1$ CO773D $> )% /% *%# &% *&# $%11%*8&% (>H#$2+%  */ &#' $(Y#&
) &% #11%$& %%$8&%!1& C\ 7F4D

H%  $2+WH%P% )% '$&"+2" 1$% (%6# &% bt HIMHE +G+% % %! &H.% %l(+ 1 )%,
A% *$&'11 '11&2+", 1$ 1 )% A% *$&'11% # $ % H#& 12# 'B#) CO773D #&
#& WBH#) CO773B  $% CO773D ) #1':C\733D 5/% +# $ (%# &% $#2+ Y6t %
$# #H1#* & +G+% % %! &#.% %l(+ 1 )%, AYL*EE  $ % H& #*BH) 1$ 1)%,

A% *$&'1E  $% C\77=D

F@



. 5+

2,000 Inkubationszeit
' M 20std.
[ 44std.
1,500
1,000
Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Titanoxid
Calciumoxid
Material
Fehlerbalken: +/- 1 SD
Il 4=0 1&#$;%#H%S$" #1#/#) 1 Y% 51*G % #& T4H'#%, $& ) )%
%1% % (, &% # 1#%
7 4H 7 4H 74H # E l'; %$$ ' #1:

7 4H 7 8<! 7 38< 7778 7771 7 96¢
7 4H 7 @F 7 7=F 7771 3771
7T4H # E 7 93¢ 7771 7 @6

l'; %3$$ 1771 7 34¢€

' 7771

#1:

| 4<0 & &#B&H#B2+% $>% & C'$&"+2" %$&0:" MV n77FD

HY% (SUH1 *& #%11% # ( 1:$% (%H &% ) $ %Mo .| $# #H1#H* &%
NEHS2+% H2+&% Y% )H% %! &#.% %I1(%H "
(%t &% $H2+ $>'+ Wott $# #1#* &% # 11 $3 )8 $(%#& CO 773D I$ 2+ %# $# #1#* &%
#11$$ )%$ &% #!$S COT73D  P%)%, > )% $HH* &% &Y% *&# $%11%*&% (>#$2+%
* | &H $(%oH& ) &% #! 1%$& %$&%!1& C O 773D

&% $2+#%)% [%(5 1#2+ )%
#$,% >#)% $:#% %!& C O 773DM ) /%#

#%  $2+1#H%P% )% '$&"+2" 1:1$% (%# &% %# WIBH& +G+% % %! &#.% %!(+ 1 )%,
A% *$&'11 '11&2+', 1$ 1 )% A% *$&'11% # $ % H& #*B#) CO773D #&
12# 'B#) CO 773D #& #& Y#'B#) CO773D $ % CO773D ) #1': CO773D

AYHEYo +# (Yo# &% $H2+ %oH# % $# #1#* & #HIABBIH( 98! & )%, A% *$&'1H
#*B#) 1$ 1)%, A% *$&'11# $% C\773D

$% H&

87



Palapress Palapress Palapress Palapress Cobaltchrom Sinfony
mit Zinkoxid mit mit Titanoxid
Calciumoxid

Material

Fehlerbalken: +/- 1 SD

Il 460 1&#3$;%(H%S$" #'1#!,/#!) 1 )% 51*G ;% #& 7T9HH#%, $&( ) )%
%1% % (, &% # #%
7 9H 7 9H 79H # E l'; %$$ ' #1':

79H 7 @6 7 87¢ 7@ 777¢ 7771
7 9H 7 @4 7 68¢ 77TF 7771
7T9H # L 74@ 7 763 7 73<

l; %$$ 7771 7771

' 7 @6

#1':

[ 490 & &#$&#$2+% $>% & C'$&"+2" %$&6:" MV n7 7FD

HY% (SUH1 *& #%11% # ( 1:$% (%H &% ) $ %Mo .| $# #H1#H* &%
NEHS2+% H2+&% Y% )H% %! &#.% %I1(%H "
(O6# &% $H2+ Yot $# #1#* &%
#11$$ )%
* | &# $(%HE& ))%, &Y% #! 1%$& %$8%!1& TED7

#%  $2+IHPY% )%
A% *$&'11 '/ 1&2+",
I2# 'B#) C\77FD ) # $ %

'$&"+2" 1:1$% (%# &% %# HlBHE& +G+% %
$ 1 )% A% *$&'11% # $ %

%! &#.%
H& #*B#) C\773D #&

%ol1( +!

&% $2+#%)% [%(5 1#2+ )%
#$,% >#)% $:#% %!& C O 773DM ) /%#
#11$$ )%SS EIOFTID >'+# % % $H2+ *Uo# $# H1H* &%
* | &H' B(YH& (Yo# &% C\ 446D 9% $# #1#* &% &% *&H $%11%*&% (>#$2+% )%

1 )%,

%! &#.% %!I( +!

1)%, A% *$&'11 #1': 1$ 1)% A% *$&'11%6#
CO 773D #& 2#,/'B#)CO 773D #& #& WBH)73<D ) #

CO773D $-&(WH2+ (%# &% $#% %o# % $HE#IEHY%8 +
$ % HE& #*B#)
$% CO 773D

83



I 4@0 1&H$;%H%S" #1# /#) 1 )% 51*G % #& 76H%H#%, $& ) )%
%1% % (, &% # %

HY% (SY%H1 *& #%!1% # ( 1:$% (%H# &% ) $ %Mo .| $# HIHF &% &Y% $2+HY)% [%(5 2+ )%
NEHS2+0 H2+&%  )H% % %! &H.% %N(M " #$.% >H)% $i#% %!& C\ 746DM ) [%#

(%o# &% $H2+ Yot $H# #1#* &% #11$$ )% H(UBE C\7<3D >+# % % $H2+ *%o# $# #1#* &%
#11$3)%S$ &% #1$ (%# &% C\343D $> )%#% &% *&# $W11%6*8% (SH$2+% * | &# $(%oH&
) &% # 1 1%$& %$&%!!& C\ 33FD

YH%$%, $;%(#%!1% 11> )% $2+H%P% ) *UBR +2" %$& ) 2+ %15+ & ) % */ & $(%o#&
Yo $# HLHF &% *& HS& ) # )%  +HS2+% $&Y!  %oH )% &H# 1%$& %B&Y!& > )% ) $$ /%6#
Yo 47 & )% " */&H# Y%# % +G+% % %! &H.Y( WII' 14% & I$ [%# Y% 99 & )% " */ &#

C-+ W2+ : 94333D

5 )% 11 %S$(% (#*'$FHS2+%  1$% > )% )% %,%$$% % 5% !'%$(% ( )%
%1% ) (%% # 1-2+% ;' (% & 1$ P15 )#% #HBLH) % >%)%8& $> )% %#H% # # &%
CYHL*& #%%  # ( 1$% C D %> )&M + #% /%# )JH% &% )%  #&&%!>% & )%
1-24% ;'(% &>% &% 1$ #/1% 1$ *& % )$ NU>%#!H# % &% #! ))H% */&H $(Y%H&

84



- ( .5+ 9:;
I <70 "HIHLM) 1 )% 51%G % #& T3HH%,  $& ) )%
%1% % (, &% # H% % %/% I$ 11" %$(% (#$*#$2+% 1-2+% ; '(% &" #&E&YH!>% & C "

$&U!! )% 1%/% )% %!1% D

73H 73H 7T3H #E | 1;%S$$ ' #1

73H 7777 3771 7 68: 7770 7747
73H 7777 77== 7 @( 7 @6
73H # 7 69F 777= 773

! %$$ 7 36F 7 <TF

' 3771

#1

| 4F0 & &#$&H#$2+% $>% & C'$&"+2" %$&6:" MV n7 7FD

H% (UHL *& #%1% # ( 1:$% (%H &% ) $ %Mo .| $# #H1#H* &%

#1# ) 1)% % $2+#%)% % '&+%$% , &%o# #%
$# #1#* &% #113$ )$ &% #!$ C O 773D24$%# $# #1#* &%
CO 773D

)%, &% # ! 1%%$& %$&%!1& C O 773D

%$ AVHEY % > )% $# #1H* &% HRIB6IL%* &% (GHS2+% )%

&% $2+#%)% [9%(5 1#2+ )%
C O 773DM ) /%# (Yot &% $H2+ $>'+! %ot
#11$$ )%

* | &t $(YoH&
* | &# $(UoH& )

8<



#% $2+1#%P% )% '$&"+2" 1:$% (%# &% YoHAABHE +G+% % 1-2+% ; (% &(+! 15 #1#,%
1)%, A% *$&'11# $ % H& #*B#) 1$ 15 #1#.% 1)% A% *$&'11% $

% H#& 12#/'B#)C\774D '1'&2+',C\77@D ) #1':C\747D $-&(#2+ (%# &% $#% %# %

$# #1#* & +G+% % 1-2+%; (% &(+! 15 #1#.,% )%, A% *$&'11 # $ % H&

#& #B#) 1$ 15 #1#.% 1 )% A% *$&'11%¢ $ % H& 12# 'B#) C\774D
11&2+"',C\77=D ) #1':C\73=D

/I <30
%1% % (, &% # #%

"HIHLH) 1 )%  51*G % H#& TAH'H%,  $&( ) )%
% %/% 1$ 11" %$(% (S H$2+% 1-2+% ; (% &" #&&Y!>% &

7 4H 7 4H T4H #E | 1;%$$ ! #1
7 4H 7@7 7 84¢ 7 4<t 7 @« 7F7i
7 4H 7 @¢ 7 69¢ 7 F= 7 78¢
T4H # 7 @6 7 48< 773¢
', %83 7 7F¢ 7778
' 7 687
#1:

| 480 & &#$&#$2+% $>% & C '$&"+2" %$&0:" MV n7 7FD

HY% (SYH1 *& #%1% # ( 1:$% (%# &% ) $ %Mo .| S# H1H* &% &Y% $2+HU)% [%(5 H2+ )%
HIHLH) 1 )% % $2+#%)% % '&+%S$% , &%# #%  C O 773DM ) [%+# (%ok &% S$H2+ Y%ott
89



$# #1#* &% #1135 )%S$ &% #1$ C\773D %) */&H# $(%#& CO 773D $ > )% *%# %
&% *&i# $U11%*&Y (#$2+% * /| &t B(%#H& &% # | 1%$8& %$&%!!& C \ 348D

#% $2+1#%P% )% '$&"+'2" 1:$% (%# &% YoH AABHE +G+% % 1-2+% ; '(% &(+! 15 #'1#1,%

1)%, A% *$&'11 #1': 1$ 15 #1#.,% 1 )% A% *$11%# $ % A& #& WB#H)
C\739D ) # $% C\773D

- ( .5+ 9:-;
Il <40 "HAHLH) 1 )%  51*G ;% #& 7 9H"# %, $& ) )%

%1% % (, &% # 1#% % %/% '$ 1" %$(% (#$*#$2+% !-2+% ; (% &" #&&%!>% &

7 9H

7 9H

TOH#E | 1, %3$$ ' #1:
79H 7 9< 7 3=¢ 7 73¢ 7 74F 7 89¢
7 9H 7 @¢ 7 =3¢ 7771 3771
TOH # 7 @9 7771 7 @8
! %$$ 7771 7 F7¢
' 7771
#1:

| 4=0 & &#B&H#$2+% $>% & C'$&"+2" %$&0:" MV n7 7FD

#% (>%#1 *&' #%!!1%
#'1#!,1#")

#(1$% (% &%) $ Y6 . SH #1#* &%
1 )% .% $2+#%)% %  '&+%$% , &Yt 1#%

&% $2+#%)% [%(5 #2+ )%
CO773DM ) /%# (%# &% S$H2+ Y%t
8F



$# #1#* &% #11$$ )%S &% #1$ C O 773D Wh#HS | &# $(%#& CO 773D $ > )% *%# %
&% *&i# $UL1% &Y (#$2+% * /| &t B(%#H& &% # | 1%$8& %$&%!& C \ 347D

H%  $2+1H%PY% )% '$&"+2" 1:$% (Yo# &% YoH HAIMBHE +G+% % 1-2+%6 (% &(+ 15 #1#1,%
1)%, A% *$&'11 '/ 1&2+", 1$15 #1#.% 1 )% A%*$&11%# $ % HE& # *B#)
C\74FD #& I12# 'B#) CO773D #& #& WBEOT73B  $ % CO773D ) #1':
CO773D  $-&(WH2+ (%# &% $H2+ Yot %o SHCHRAUE W2+% :'(% &(+! 15 #1#.% 1 )%,

A% *$&'1# $% H& #*B#) 1$15 #1#.,% 1)%, A% *$&'1¥# $ % C\ 738D
- - ( 5+ 9:<;
/I <<0 "HH ) 1)% 51*G;% #& 76H"#%, $&( ) )%

%1% % (, &% # #% % %/% 1$ 11" %$(% (#$*#$2+% 1-2+% ; (% &" #&8&Y%!>% &

H% (CUHL*& HUON%  # ( 1S% (%H &Y% Uk WLIHBHEY &% $2+H%)% 1%(5 2+ )%
HLHLH) 1 )% % $2+#%)% % '&+%$% , &%# %  C\9<@DM >%)% )$ &% #!
C\937D 2+ )#% */&H# $(%#& C\6==D (%# &M #1#* &% #11$$ "% >H%$%
&% *&# $%11%*&% 1C\<37D $1' &% "BRMIB" 1:$%

88



/I <90

I&H#$;%0(H%S" #' 1#1,/#!)
%1% % (, &% # #%

1 )%

51*G

%  H#H& 7 3H"# %,
% %/% 1$ 11" %$(% (S H$2+% 1-2+% ; (% &" #&&Y!>% &

) )%

7 3H 7 3H 73H #E | 1, %3$ ' N
7 3H 7 @6 7 <6¢ 3771 773¢ 79@
7 3H 767¢ 7@¢ 77@ 7 66-
73H # ¢ 799- 7 =<« 3771
! %39 773 7 Fof
' 7 83€
g
/460 & &H#S&HS2+% $>% & C '$&'+'2" %$&%:" MV n 7 7FD

HY% (SYH1 *& #%!1% # ( 1:5% (%# &% ) $ %Mo | S# HIH* &% &Y% $2+HU)% [%(5 2+ )%
HIHLH)  1)% % $2+#%)% %  '&+%$% , &Y%# #% C O 773DM ) [%# (Yo# &% $H2+ $>'+1 Yot
$# #1# &% #11$$ )%S$ &Y% #1$ C\77=D 2% %# $# #1#* &% #11$$ )% */&# $(%#H&
C\776D $ > )% $# #1#* &% &% *&# $SUIAULEHS2+%  */ &H $(%#& ) &% # !
1%$& %$&%!1& C \ 739D



#% $2+1#%P% )% '$&"+2" 1:$% (%# &% YoHAABHE +G+% % 1-2+% ; (% &(+! 15 #1#,%
1)%, A% *$&'11 '/1&2+", 1$ 15 #1#.,% 1 )% A% *$&'11%# $ % H& # *'B#)
C\739D ) # $ % C\73@D

I <FO 1&#$:%#H%S" #1#1,4) 1 Y% 51*G % #& T4HH#%, $&( ) )%
%1% % (, &% # #% % %/% 1$ 11" %$(% (#$*#$2+% 1-2+% ; (% &" #&8&Y!>% &

7 4H 7 4H TAH #E | 1, %3$$ ' #1:
7 4H 3771 3771 3771 777< 7 @8
7 4H 3771 3771 777( 7 @(
T4H #E 3771 777¢ 7 @-
! %9% 771= 7 @¢
‘ 779/
#1

| 4@0 & &#$&#HP2+% $>% & C '$&"+'2" %$%:" MV n77FD

HY% (SYH1 *& #%!1% # ( 1:5% (%# &% ) $ %Mo | S# HIH* &% &Y% $2+HU)% [%(5 2+ )%
HIHLH)  1)% % $2+#%)% %  '&+%6$% , &%# %  C\773DM ) [%# (%# &% )$ &% # !
$# #1#* &% #11$$ C\773D >'+# % % )H%/ &#' B(UH& *%o# % $H# #1#* &% # 11$$ (Yo# &%
C\3FAD $ > )% S$# #1#* &% &% *&H SUIAYLRS2+%  */ &H $(%#& ) &% # !
1%$& %$&%!1& C \ 7<9D

86



#% $2+1#%P% )% '$&"+2" 1:$% (%# &% YoHAABHE +G+% % 1-2+% ; (% &(+! 15 #1#,%
1)%, A% *$&'11 '/1&2+", 1$ 15 #1#.,% 1 )% A% *$&'11%# $ % H& # *'B#)
C\77<D #& 12#,/B#) C\77@D ,#& #& )#B&)\ 779D# $ % C\77=D ) #1":
C\794D

I <80 I&HS:%HUS" #1#LH) 1 )% 51G % H#& TIHH%, S$& ) )%
%1% % (, &% # #% % %/% 1$ 11" %$(% (#$*#$2+% 1-2+% ; (% &" #&8&Y%!>% &

HY% (SY%H1 *& #%!1% # ( 1:5% (%# &% ) $ Yo | S# HIH* &% &Y% $2+HY)% [%(5 H2+ )%
HIHLH)  1)% % $2+4#%)% % '&+%$% , &%# H%  C\776DM ) [%# (%# &% >%)% ) $
&% #! C\7=7TD '2+ % */&# $(%#& $# #18% #11$$ C\7TF=D $ > )% 196)# #2+

$# H1H* &% &% *&H $UL1%*&Y (SHS2+% )&YH/HBY $(%#E 1%$8& %$&Y%!1& C\ 7<9D $l'l &

*%# % '$&"+2" 1:$%

8@



I <=0 |&#$;%(H#%S$" # 1#!,/#!)

1 )% 51*G % #& 76H#%, $& ) )%
%1% % (, &% # #%

% %/% 1$ 11" %$(% (S H$2+% 1-2+% ; (% &" #&&Y!>% &

7 6H 7 6H 76H #E | 1;%$$ ! #1
7 6H 7741 7 @9 7 341 7 @« 3771
7 6H 7 47¢ 7 @6 7 78F 774
76H # 7 F6i 7 @¢ 7 @8
!, %$$ 7 467 7 3F
' 3771
#1:

| <70 & &#B&H#$2+% $>% & C'$&"+2" %$&0:" MV n7 7FD

H% (G%0H1 *& #%!1% # ( 1:$% (%H# &% ) S Y6 | $# H1#* &% &Y% $2+#%)% /%(5 #2+ )%
HIHLH) 1 )% % $2+H%)% % '&+%$% , &%# %  C O 773DM ) /%# (%# &% $H2+ %
$# H1H &% #1135 %S &Y% #!$ C\779D 4% $H2+ *0# $# #1# &% #11$$ )%

* | &H' B(YHE (Y%# &% C\O78D $> )% $# #AY6 &% *&H $%11%6*8&% (>H$2+% * | &#' $(%oH&
) &% #11%$& %$8%!1& C O 773D

#% $2+1#%P% )% '$&"+2" 1:$% (%# &% YoHAABHE +G+% % 1-2+% ; (% &(+! 15 #1#,%
1)% A% *$&'11%# $ % H& #*B#) C\747D ) #1':C\74=D 1$15 #1#.% 1
)%, A% *$&'11# $% H& 12# 'B#)



#% #)% )% 11" %$(% (#* '$*#$2+%

1$% > )% #2+& ( ? &H&&HY% $>% &
% &(& $)% 2+ ( ? H&E&HY % &%H )% '+T#% GP% ) ') )%
#OHS %, %)%  $H) %HSH%I+1& Y%+ %% ! %$(% (# 'S 1 +%
| %l#1)%E& #%$% (Yok %o )H% 2+ *&%b HS&HP2+IS %!l " )"0

I <60 #*$ | "'$;%(#%S$" #'1#,/#!) 2+ 4 7 & )% */&#

1 #1':" 51*G ;% M

%62+&$ | "'S:06(H6S" #1#/H) 2+ 99 & )% 1 /1&2+'"51*G:% 1 ))%
$%!1%*&#% -/ )%$'45% 6 /$&1L$ + )%I& %S $H2+ [%#H )% ) %$&%6!&%
# " #%$5,% $8&%&S

I <@0 #*$ | 1&#$;%(#%S$" # 1#!,/#!)

51%G ;% M %2+&$ | 1&#S:%6(H6S" #1414 2+ 99 & )% */&# 1 '[1&2+")"
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