 REZULTATE 
Rezultatul  final al acestui proiect s-a concretizat in : 

 - doua noi produse : 

-Microsfere  de albumina serica umana marcate cu 188 Re, si

-Nanosfere  de albumina serica umana marcate cu 188 Re.
-2 tehnologii pentru obtinerea de micro respectiv nanosfere de albumina serica umana. Pentru prepararea microsferelor a fost adoptata tehnica emulsionarii, stabilindu-se parametrii optimi ai tehnologiei astfel ca in final sa se obtina microsfere cu dimensiuni in majoritate intre 10 -30μ. Caracterizarea acestora a fost efectuata de prin microscopie electronica de baleiaj (SEM) ( fig.1).

Pentru preparaea nanosferelor de albumina serica umana s-a adoptat tehnica desolvatarii, utilizind ca agent de desolvatare alcoolul etilic .Dimensiunile nanosferelor preparate sint intre 200-500 nm (fig.2). Caracterizarea acestora a fost efectuata de prin microscopie electronica de transmisie(TEM) si tehnica DLS(dynamic light scattering)
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Fig.1 Microsfere de albumina serica umana caracterizate prin SEM     Figura 2. Lot de nanosfere caracterizate prin TEM

- 2 tehnologii pentru marcarea microsferelor cu 188 Re respectiv, pentru marcarea nanosferelor cu 188 Re.
Pentru marcarea  cu 188Re a micro respectiv nanosferelor de albumina umana s-a ales metoda transchelatizarii . S-a utilizat ca agent reducator al 188ReO-4  clorura stanoasa, iar ca agent de transchelatizare tartratul  dublu de  sodiu si potasiu . 

-au fost realizate modelele experimentale ale celor 2 produse si s-a evaluat posibilitatea utilizarii acestora in terapia cancerului de ficat , prin studii de biodistibutie pe un model de hepatocarcinom (indus chimic) realizat pe sobolani si studii scintigrafice realizate pe iepuri , utilizind plaminul ca model pentu o tumora bine perfuzata, metoda utilizata si de alti cercetatori. Deoarece tumora indusa a fost disipata in tot tesutul ficatului , tumora nu a putut fi izolata separat asa ca s-a urmarit numai acumularea radioactivitatii in ficatul bolnav.
Microsferele de albumina radiomarcate cu 188 Re au dovedit o buna localizare in organul tinta si in acelasi timp o buna stabilitate , pina la 72 de ore, atit prin studiile de biodistributie efectuate pe sobolani cit si prin cele scintigrafice efectuate pe iepuri (Fig.3),constituindu-se astfel ca un promitator agent pentru terapia cancerului de ficat.  In privinta nanosferelor, studiile de biodistributie arata o buna localizare a acestora in ficat  ; studiile scintigrafice arata de asemenea o localizare a acestora in plamin, ceea ce inseamna ca are loc  o aglomerare a nanoparticulelor (Fig.4).

Rezultatele obtinute in urma studiilor efectuate in cadrul acestui proiect atesta posibilitatea utilizarii micro si nanoparticulelor de albumina marcate cu radioizotopi (188Re), in special a microparticulelor, ca  agenti  promitatori pentru terapia cancerului de ficat. Pentru trecerea la stabilirea dozelor terapeutice este necesar  sa se lucreze pe animale mai mari. De asemenea, aceste rezultate deschid calea utilizarii acestor particule preparate din albumina , prin transformarea lor in particule multifunctionale,   in medicina, in detectia si in terapia diverselor tipuri de cancer. 
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Figura 3 Scintigrafie obtinuta la 15 minute (A) si 72 h (B) dupa injectarea intravenoasa a microsferelor de albumina marcate cu 188Re in vena auriculara a iepurelui
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Figura 4 Scintigrafie obtinuta la 30 minute(A) si 1 h (B) dupa injectarea intravenoasa a nanosferelor de albumina marcate cu 188Re in vena auriculara a iepurelui.

Rezultatele obtinute in derularea proiectului au fost prezentate la diverse simpozioane si conferinte cu tematica specifica domeniului proiectului si de asemenea constituie subiectul a 3 articole in curs de publicare, dupa cum urmeaza:
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RESULTS
The  project final result was:

-  two labeled compounds:


-Human serum albumin microspheres labeled with 188Re and


- Human serum albumin nanospheres labeled with 188Re 

-2 technologies for the preparation of human serum albumin microspheres and nanospheres, respectively.The emulsion technique was used for the preparation of microspheres and the optimum parameters  was established; the dimensions of the microspheres were in principal between 10-30µm. Particles size characterization was performed by Scanning Electron Microscopy (SEM) (Fig.1) 

The desolvation technique was used for the preparation of the albumin nanospheres, using ethanol as desolvation agent.The size of the nanospheres prepared by the established technique was between 200-500 nm. Albumin nanospheres were analysed by Transmision Electron Microscopy (TEM) and Dynamic Light Scattering technique(DLS) (Fig.2).

          [image: image7.png]


                         [image: image8.png]



              Fig.1 SEM of albumin microspheres                                 Fig.2 TEM of albumin nanospheres
-2 technologies for the labeling of human serum albumin microspheres and nanospheres  with 188Re. 

A direct method was used for labelling of albumin micro and nanospheres; stannous chloride  was used as a reducing agent of Na188ReO4  and potassium sodium tartrate tetrahydrate as transchelation agent. 

- The experimental models of the two labeled compounds were performed and the evaluation of their potential to become possible new agents for radiotherapy was carried out by biodistribution studies on  a rat hepatocarcinoma model and by scintigrafic studies performed after intravenous injection of labeled compounds in auricular vein of New Zealand White rabbits, using the lung as a model for a well-perfused tumor.

Radiolabeled albumin microspheres proved by biodistribution studies and by scintigrafic studies a good localization in the target organ and in the same time a great stability in vivo, up to 72 h (Fig.3). Because of the attractive nuclear properties of 188Re and great stability in vivo of the HSA microspheres labelled with 188Re, this new compound could be a promising agent for endoradiotherapy of liver tumors.


Radiolabeled albumin nanospheres showed a good localization in the liver by biodistribution studies; the scintigrafic studies showed lung localization of the radiolabeled nanospheres .This fact is due to particle agglomeration (Fig.4). 
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Fig.3 Scintigraphy obtained 15 minutes(A) and 72 h (B) after injection of albumin microspheres labeled with

 188Re, in auricular vena of  the rabbit
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Fig. 4. Scintigraphy obtained at 30 minutes (A)and 1h (B) after injection of albumin  nanospheres labeled with 188Re in  auricular vena of  the rabbit. 
The results obtained during the project development attest the possibility of using of these  compounds, especially of the albumin microspheres  labeled with 188Re, as  promising agents for radiotherapy of liver tumors .Also, these results open a new vista in using of the multifunctional albumin particles in detection and therapy of different kind of cancer.

The scientific results obtained during this project were disseminated by communication at international conferences and published.
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