
 

Supplementary Material to the manuscript by Andrey V. Kustov et al. 
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Figure S1. The HQLC analysis of “Fotoran e6” (a) and “Fotoditazin” (b) purity with a PLC Shimadzu 
Prominence equipped with the SPD-20 A detector. 
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Figure S2. Molecular structures of PSs mentioned in Table 1 of the main text: (a) 13(1)-N-(2-N'N'N'-
trimethyl-ammonioethyl iodide)amide chlorin e6 15(2),17(3)-dimethyl ester (Monocationic chlorin), (b) 
3(1),3(2)-bis-(N,N,N-trimethylaminomethyl iodide) chlorin e6 13(1)-N-methylamide 15(2),17(3)-dimethyl 
ester (Dicationic chlorin); (c) 3(1),3(2)-bis-(N,N,N-trimethylaminomethyl iodide) chlorin e6 13(1)-N'-(2-
N",N",N"-trimethylammonioethyl iodide)amide 15(2),17(3)-dimethyl ester (Tricationic chlorin); (d) phe-
ophorbide a 17(3)-methyl ester (methylpheophorbide a). 
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Figure S3. Activated “ALXT-Elomed” laser at 400 nm with a cylindrical diffuser for FD (a) and at 660 nm 
with a mictolens for PDT (b); a standard set ofinstruments for TURB (c) and PDT of the tumor bed per-
formed by Oleg A. Privalov at IRCH (d).  
 
Video S1 of TURB+FD+PDT is available on-line at https://www.youtube.com/watch?v=R73CVzE-
owQ&feature=emb_imp_woyt or https://elomed.ru/lazer-dlya-urologii.html  

  



Calculation of irradiation time for the PDT treatment  

Irradiation time both of the tumor bed and the whole bladder was calculated in a similar way as described 
several times [8,24,28]. Briefly, after fulguration, the size of the tumor bed was estimated via a 5-Fr catheter 
with the length markings inserted into the central axis of the bladder. The radius of a light spot was chosen to 
be 0.4–0.5 cm larger than the radius of the tumor bed. The square of the light spot was calculated as follows 

S =π⋅r2 = π⋅(d/2)2   (S1) 

The fluence rate (PS, W/cm2) was calculated by 

PS = P/S,  (S2) 

and irradiation time (τ, sec) as 

τ = D/PS,  (S3) 

where P is the output beam power (W) and D is the necessary light dose (J/cm2). 
To compute time of diffuse irradiation of the whole bladder, the spherical bladder model was applied. 

The bladder radius was calculated from its volume as follows  𝑟 = ටଷସ 𝑉/య   (S4) 

The internal area of the bladder (Sia, cm2) and irradiation time were estimated by the following way 

Sia = 4⋅π⋅r2  (S5) 

τ = D·Sia/P  (S6) 
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