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INTRODUCTION 

'

3-'1,#,-B' B*5,+'+,E,1.&'5.B1*#,+'$.E,'6,,-'/,E,&%F,/'(%1'.FF&*#.B*%-+'1,&.B*-0'B%',-#.F+;&.B*%-'%('

/1;0+2',-G75,+'.-/'/7,+'(%1'6*%+,-+%1'F1,F.1.B*%-C'4$,'/,E,&%F5,-B'%('-,9,1'F%&75,1*#'5.B1*#,+'

$.+' %F,-,/' -,9' .E,-;,+' *-' 6.+*#2' .FF&*,/' +#*,-B*(*#' 1,+,.1#$' .-/' *-/;+B1*.&' .FF&*#.B*%-+C''

H$,5*&;5*-,+#,-#,'*+'.'F%9,1(;&'.-/'E,1+.B*&,'.-.&7B*#.&'B%%&'(%1'+,-+*B*E,'.-/'+,&,#B*E,'/,B,#B*%-'

%('.'9*/,'E.1*,B7'%('#$,5*#.&'+F,#*,+'IJ;'K'L>>?M'I4.$*1%E*'N'L>>?MC'O;5,1%;+'1,F%1B+'$.E,'6,,-'

F;6&*+$,/'%-'B$,';+,(;&-,++'%('#$,5*&;5*-,+#,-#,'*-'.-.&7B*#.&'#$,5*+B17'.-/'B$,+,'$.E,'6,,-'%('

*-#1,.+*-0' *-B,1,+B' *-' (%%/2' F$.15.#,;B*#.&' 1,+,.1#$2' P;.&*B7' #%-B1%&' 6,#.;+,' B$,7' .1,' +*5F&,' .-/'

1,&.B*E,&7' *-,QF,-+*E,C' J7/1%0,-' F,1%Q*/,' IJLRLM' (%15+' .-' *5F%1B.-B' #.B.&7B*#' *-B,15,/*.B,' %('

5.-7'F$7+*%&%0*#.&2'6*%#$,5*#.&+2' .B5%+F$,1*#'.-/'F.B$%&%0*#.&' 1,.#B*%-+C'N'-;56,1'%('5,B$%/+'

$.E,' 6,,-' ;+,/' (%1' B$,' /,B,15*-.B*%-' %(' $7/1%0,-' F,1%Q*/,2' +F,#B1%F$%B%5,B172' (&;%1*5,B172'

.5F,1%5,B172' .-/' #$,5*&;5*-,+#,-#,C' JLRL' F1%/;#,/' *-' .-7' 1,.#B*%-' #.-' 6,' P;.-B*B.B*E,&7'

5,.+;1,/',*B$,1'/*1,#B&7'%1'67'#%-E,1B*-0'*B'B%'%Q70,-'.-/'9.B,1';+*-0'(%&&%9*-0'1,.#B*%-'ISP;.B*%-'

!M'.-/'B$,-'+;6+,P;,-B&7',+B*5.B*-0';+*-0'%Q70,-'+,-+*B*E,'/7,+C'

'
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H.B.&.+,

'

H%-E,-B*%-.&&7' JLRL' $.+' 6,,-' ,+B*5.B,/' ;+*-0' &;5*-%&2' L2' ?' /*#$&%1%' (&;%1,+#,*-2' 1$%/.5*-,'

/,1*E.B*E,+2' F,-B.#,-,2' ,;1%F*;5' 6.+,/' #%5F%;-/+2' 6%1%-.B,+' .-/' F,1%Q.&.B,' ,+B,1+C' 4$,+,' $.E,'

6,,-'B1*,/'(%1'.'&%-0'F,1*%/'(%1'*-B1.#,&&;&.1'*5.0*-0'.-/',+B*5.B*%-'%('JLRL'in vivo'/;,'B%'B$,*1'6*%'

.-/'#$,5*&;5*-,+#,-B'F1%F,1B*,+C'8,1%Q.&.B,',+B,1+'$.E,'1,#,-B&7'0.*-,/'*5F%1B.-#,'*-'*5.0*-0'.-/'

/,B,15*-*-0' B$,' F1%/;#B*%-' %(' JLRLC' 4$,7' .1,' U-%9-' B%' 6,' #%-E,1B,/' B%' /*%Q,B.-,/*%-,'

*-B,15,/*.B,' 9$*#$' *+' .' $*0$' ,-,107' #%5F%;-/' ISP;.B*%-' L' .-/' VM2' 9*B$' #.F.6*&*B7' B%' ,Q#*B,'

(&;%1%F$%1,+C'W,,'et al'$.E,'/,5%-+B1.B,/'B$,*1';+.0,'(%1'in vivo'*5.0*-0'%('JLRLC'3-'F1,+,-#,'%('

JLRL' F,1%Q.&.B,' 5%*,B7' .1,' #%-E,1B,/' B%' /*%Q,B.-,/*%-,2' 9$*#$' +;6+,P;,-B&7' ,Q#*B,+' F,-B.#,-,'

0*E*-0'.-',5*++*%-'.B'.'-,.1'*-(1.'1,/'9.E,&,-0B$'IW,,'X'L>>?M'IN1-%;+'N'L>>LMC'4$,'5,#$.-*+5'

%('B$,',Q#*B.B*%-'%('(&;%1%F$%1,'67'B$,'/*%Q,B.-,'/*%-,'*-B,15,/*.B,'9.+',QF&.*-,/'67'"B,E.-*',B'.&'

I"B,E.-*'HY'L>>>MC'

''''''''''''''''''''''''''''H!=J=R=H&@'''''T'''''''JLRL'''!''''''''''HLRL''''''''T'''''H@JVR!H&V'''''''''''''''''''''''''ILM''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''I4H8RM''''''''''''''''''''''''''''I!2L</*%Q,B.-,/*%-,M'

''''''''''''''''''''''''''''''''''''''HLRL'T'(&;%1%F$%1,'!''''''''LHRL'T'hv''''''''''''''''''''''''''''''''''''''''IVM'''

'

4$,' 5.*-' %6A,#B*E,' %(' B$,' 9%1U' *+' B%' /,E,&%F' .' F%&75,1*#' 5.B1*Q' +;*B.6&,' (%1' ,-#.F+;&.B*%-' %('

%Q70,-' +,-+*B*E,' (&;%1%F$%1,2' +%' B$.B' B$,' +7+B,5' #.-' 6,' ;+,/' (%1' 6*%+,-+%1' F1,F.1.B*%-C'

X,E,&%F5,-B'%('F%&75,1*#'-.-%F.1B*#&,+' ,-#.F+;&.B,/'9*B$' (&;%1%F$%1,+'.-/',-G75,+'9$*#$'#.-'

.5F&*(7' B$,'F1%+F,#B+'%('6*%+,-+%1'9*B$' in vivo' *5F&.-B.B*%-C'4$,+,'9%;&/'F1%E*/,' B$,'-,#,++.17'

+F,#*(*#*B7'.-/'+,-+*B*E*B7'(%1'B$,'/,B,#B*%-'%('6*%#$,5*#.&'.-.&7B,+'5.*-B.*-*-0'B$,'+B.6*&*B7'%('B$,'

,-G75,+C'8&.B*-;5'F%1F$71*-'9.+';+,/'.+'.'%Q70,-'+,-+*B*E,'(&;%1%F$%1,2'9$*#$'#%;&/'6,',Q#*B,/'

%-'(%15.B*%-'%('!2'L<'/*%Q,B.-,/*%-,'*-B,15,/*.B,C'

'
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MATERIAL AND METHODS 

 

=<$7/1%Q7' 6,-G7&' .&#%$%&2' !2' Z<' %#B.-,</*%&' .-/' %Q.&7&' #$&%1*/,' 9,1,' F;1#$.+,/' (1%5' "*05.<

N&/1*#$2' 3-/*.C' 8%&7E*-7&' .&#%$%&+' I8YNM2' B1*,B$7&' .5*-,2' B,B1.$7/1%(;1.-2' +%/*;5' #$&%1*/,2' .-/'

/*#$&%1%5,B$.-,' 9,1,' F;1#$.+,/' (1%5':,1#U' WB/2' 3-/*.C' N&&' #$,5*#.&+' 9,1,' 1,.0,-B' 01./,' .-/'

9,1,';+,/'.+'1,#,*E,/C'
'
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Figure 1: Schematic diagram of mechanism 

of chemiluminescent analysis of peroxide 

'  

'

 

Synthesis of peroxalate polymer 

4$,'F,1%Q.&.B,'F%&75,1'9.+'+7-B$,+*G,/'.##%1/*-0'B%'.'5%/*(*,/'5,B$%/'/,E,&%F,/'67'W,,',B'.&2'

)1*,(&72'=<J7/1%Q76,-G7&'.&#%$%&'I!@'55%&M'.-/'!2'Z<%#B.-,/*%&'ILC='55%&M'9,1,'/*++%&E,/'*-'/17'

B,B1.$7/1%(;1.-'I!>'5&M2';-/,1'-*B1%0,-2'B%'9$*#$'B1*,B$7&.5*-,'I=>'55%&M'9.+'.//,/'/1%F9*+,'.B'

>'
\
HC'4$*+'5*QB;1,'9.+'.//,/'B%'%Q.&7&'#$&%1*/,'I!ZCV'55%&M'*-'/17'B,B1.$7/1%(;1.-'IL>'5&M'.B'>'

\
HC'

4$,'1,.#B*%-'9.+'U,FB'.B'1%%5'B,5F,1.B;1,'%E,1-*0$B'IW,,'X'L>>?MC' 

 

Purification of polymer 

4$,'1,.#B*%-'5*QB;1,'9.+'F;1*(*,/'67'P;,-#$*-0'9*B$'.'+.B;1.B,/'61*-,'+%&;B*%-2'.-/',QB1.#B,/'9*B$'

,B$7&.#,B.B,C' 4$,' #%56*-,/' %10.-*#' &.7,1+' 9,1,' /1*,/' %E,1' .-$7/1%;+' O.L"R=' .-/' #%-#,-B1.B,/'

;-/,1'E.#;;5C'4$,'F%&75,1'9.+'*+%&.B,/'67'F1,#*F*B.B*-0'*-'/*#$&%1%5,B$.-,]$,Q.-,'I!^!MC 

 

Preparation of polymeric nanoparticles 

8%&75,1'IV_'50M'9.+'/*++%&E,/'*-'Z'5&'%('/*#$&%1%5,B$.-,2'B%'9$*#$'8S3'+%&;B*%-'*-'.#,B%-,'9.+'

5*Q,/`'4$,'5*QB;1,'9.+'.//,/'B%'Z'5&'%('.'F%&7E*-7&'.&#%$%&'+%&;B*%-'I_C>a'*-'F$%+F$.B,'6;((,1'

FJ'?C=M'.-/' B%' (%15'.' (*-,'%*&]9.B,1',5;&+*%-C'N'-.-%F.1B*#&,'+;+F,-+*%-'9.+'F1,F.1,/'67'1%B.17'

,E.F%1.B*%-' %(' /*#$&%1%5,B$.-,' (%1' V>'5*-C' 4$*+' &,/' B%' (%15.B*%-' %(' 8S3<F,1%Q.&.B,' F%&75,1'

-.-%F.1B*#&,+'&%./,/'9*B$'(&;%1%F$%1,C 

 

Encapsulation of fluorophore 

N'(&;%1,+#,-B'/7,'I!'50M'*-'L>>' &'%('/*#$&%1%5,B$.-,'9.+'5*Q,/'9*B$'F,1%Q.&.B,'F%&75,1'.-/'8S3'

+%&;B*%-+'.-/'F%;1,/'*-'8YN'I!'aM'+%&;B*%-C 

 

Characterization 

"7-B$,+*G,/'F%&75,1'9.+'#$.1.#B,1*G,/'67'O;#&,.1':.0-,B*#'b,+%-.-#,'IO:bM'(%1'#%5F&,B*%-'%('

1,.#B*%-'.-/'(%15.B*%-'%('F,1%Q.&.B,'F%&75,1C'4$,'F%&75,1*#'-.-%F.1B*#&,+'9,1,'#$.#.B,1*G,/';+*-0'
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+#.--*-0',&,#B1%-'5*#1%+#%F7' I"S:M2' B1.-+5*++*%-',&,#B1%-'5*#1%+#%F7' I4S:M2'.-/' (&;%1,+#,-#,'

+F,#B1%F$B%5,B17C'

 

RESULTS AND DISCUSSION 

 

NMR 

=c$7/1%Q7' 6,-G7&' .&#%$%&' +$%9+' O:b' +*0-.&+' .B' !C_?' IF1%B%-+' .BB.#$,/' B%' !' #.16%-M2' =C@!'

I.&*F$.B*#'.&#%$%&M2'=CZ!2'I.1%5.B*#'.&#%$%&M2'@CZ!<'?CL='I8$,-7&'F1%B%-+M'FF5`'!2'Z'c'R#B.-,/*%&'%-'

B$,' %B$,1' $.-/' +$%9+' +*0-.&+' .B' !CVV<!C=' I"' #.16%-M2' !CV@<!CVZ' I#' #.16%-M2' !C_>2' !C_=<!C_d' I!'

#.16%-M2'VC@!<VC@@'I!'#.16%-M'.-/'?CL?'I.&*F$.B*#'.&#%$%&M'FF5C''

'

'

'

'

4$,'+7-B$,+*G,/'F,1%Q.&.B,'F%&75,1'+$%9+'O:b'+*0-.&+'.B'!C!<!C_d'IF1%B%-+'.BB.#$,/'B%'!2'!2'#'.-/'

"'#.16%-+'%('!2'Z'%#B.-,'/*%&M2'!CdV<!Cd='I!'#.16%-'.BB.#$,/'B%'F$,-7&'1*-0M2'_CL?'I.1%5.B*#'.&#%$%&M2'

?C!d<?CL@'IF$,-7&'F1%B%-+MC'4$,'O:b'+*0-.&+'%('B$,'F%&75,1'9,1,'#$.1.#B,1*+B*#'(%1'B$,'F1%F%+,/'

+7-B$,+*G,/' F%&75,1' .+' +$%9-' *-' B$,' (*0;1,C'N-' .BB,5FB' B%' #.&#;&.B,' B$,'5%&,#;&.1'9,*0$B' ;+*-0'

O:b'5,B$%/'+$%9,/'B$.B'B$,'5%&,#;&.1'9,*0$B'%('F%&75,1'9.+'(%;-/'B%'6,'.FF1%Q*5.B,&7'!V2'>>>'

X.&B%-C'

'

'
Figure 2: SEM image of PEI peroxalate 

nanoparticles 

'

''' '
 

Figure 3: TEM image of (a) peroxalate 

polymer nanoparticles and (b) Dye 

loaded nanoparticles of peroxalate 

polymer. 
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Figure 4: Particle size distribution 

analysis of polymeric peroxalate- PEI 

nanoparticles 

'
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Figure 5: Fluorescent emission 

spectrum of encapsulated Pt porphyrin 

(blue) and Pt porphyrin in 

dichloromethane (black)  
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Particle size and zeta potential analysis  

8.1B*#&,'+*G,'.+'+B;/*,/'(1%5'"S:'+$%9,/'B$.B'B$,'-.-%F.1B*#&,'+*G,'&*,/'*-'B$,'1.-0,'%('L_><V>>'-5'

I[*0;1,'LMC'4S:'.-.&7+*+'+$%9,/'B$.B'+F$,1*#.&'F%&75,1*#'-.-%F.1B*#&,+'9,1,'(%15,/'$.E*-0'L_>'

-5'I[*0;1,'VMC'"*G,'/*+B1*6;B*%-'.-.&7+*+';+*-0'/7-.5*#'&*0$B'+#.BB,1*-0'+$%9,/'.'/*+B1*6;B*%-'#;1E,'

$.E*-0'5,.-'$7/1%/7-.5*#'/*.5,B,1'%('V>>'e'!_>'-5'9*B$'F%&7/*+F,1+*B7'*-/,Q'%('>CV!'I[*0;1,'=MC'

4S:'.-.&7+*+'%('/7,'&%./,/'+$%9+'F1,#*F*B.B,/'/7,'5%&,#;&,+'*-'+;1(.#B.-B'#%.B*-02'9$*#$'#&,.1&7'

*-/*#.B,+' B$.B' (&;%1%F$%1,' $.+' 6,,-' ,-#.F+;&.B,/' *-+*/,' B$,' -.-%F.1B*#&,' 5.B1*QC' f,B.' F%B,-B*.&'

.-.&7+*+' +$%9,/' B$.B' 8S3<F,1%Q.&.B,' -.-%F.1B*#&,+' +$%9,/' .' G,B.' F%B,-B*.&' %(' cL>'5Y' Ie' _'5YM'

*-/*#.B*-0'+B.6*&*B72'.-/'&%9,1'.001,0.B*%-'F%B,-B*.&'%('-.-%F.1B*#&,+C'

 

Fluorescence spectrophotmetry 

S-#.F+;&.B*%-' %(' 8B<F%1F$71*-' 9.+' #$.1.#B,1*G,/' ;+*-0' (&;%1,+#,-#,' +F,#B1%F$%B%5,B17C' 8B'

F%1F$71*-'+$%9,/'.-',5*++*%-'F,.U'.B'@_>'-5'9$,-',Q#*B,/'.B'__>'-5'I[*0;1,'_MC'4$,'(&;%1,+#,-#,'

*-B,-+*B7' ,-#.F+;&.B,/' (&;%1%F$%1,' *-' -.-%F.1B*#&,' +$%9,/' .' 1,/;#,/' *-B,-+*B7' *-' #%5F.1*+%-' B%'

(&;%1%F$%1,'+%&;B*%-'5./,'*-'/*#$&%1%5,B$.-,C'

 

CONCLUSIONS 

 

N' 5%/*(*,/' F%&75,1' +7-B$,+*+' 5,B$%/' 9.+' ;+,/' B%' F1,F.1,' -.-%F.1B*#&,+' %(' 8S3<F,1%Q.&.B,'

F%&75,1C'4$,'F%&75,1'+7-B$,+*+'9.+'#%-(*15,/';+*-0'O:bC'4$,'+*G,'/*+B1*6;B*%-'.-.&7+*+'+$%9,/'

B$.B' B$,' -.-%F.1B*#&,' +*G,'9.+' V>>' -5'9$*#$'9.+' #%-(*15,/' 67' "S:' .-/'4S:C'4$,' +;##,++(;&'

,-#.F+;&.B*%-' %(' 8B<8%1F$71*-' *-/*#.B,/' B$.B' B$,+,' -.-%F.1B*#&,+' #.-' 6,' ;+,/' (%1' /7,' &%./*-0C' 3B'

+$%9,/'.-',5*++*%-'5.Q*5;5'%('@_>'-5'9$,-',Q#*B,/'.B'__>'-5C'
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