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Objetivos

Obter uma sonda uretral funcionalizada com
curcumina que, apés ativacdo com uma fonte
de luz de comprimento de onda adequado,
mostre acdo fotoantimicrobiana [1]. Neste
sentido, pretende-se caracterizar quimicamente
e mecanicamente uma sonda uretral comercial
utilizando técnicas fisicas e espectroscopicas.
Ent&o, otimizar um processo de funcionalizacédo
de uma sonda uretral com a curcumina como
fotossensibilizador e caracterizar a nova sonda
funcionalizada.

Métodos e Procedimentos

A sonda uretral atualmente comercializada foi
caracterizada por espectroscopia de UV-Visivel
e espectroscopia de infravermelho. Para o
processo de funcionalizagdo, inicialmente
buscou-se definir o solvente que seria utilizado,
para isso foram feitos testes de estabilidade da
sonda em trés diferentes  solventes:
Dimetilsulfoxido, Etanol e Cloroférmio. Entdo
deu-se inicio as andlises da melhor
concentracdo do fotossensibilizador curcumina
e o melhor tempo de reagdo. Com base na

literatura [2], a base utilizada na reacdo foi o
carbonato de césio (Cs2COs). Apds 0 processo
de funcionalizacdo ser otimizado, foram feitas
as caracterizac@es fisicas e quimicas da nova
sonda funcionalizada através dos testes de
espectroscopia de UV-Visivel, espectroscopia
de infravermelho, microscopia confocal,
espectroscopia  RAMAN, microscopia de
fluorescéncia e teste de tracao.

Resultados

Testes demonstraram que a sonda comercial é
composta por policloreto de vinila (PVC),
silicone e plastificante, que acredita-se ser o
Bis (2-etilhexil) Ftalato (DEHP). Através dos
testes de estabilidade, escolheu-se o
dimetilsulféxido como solvente, a fim de manter
a integridade fisica da sonda. As quantidades
utilizadas de base (carbonato de césio) e
solvente (dimetilsulféxido) foram calculadas
proporcionalmente as concentragdes utilizadas
de curcumina e, apds alguns testes, foram
definidos o melhor tempo de reacéo e a melhor
concentragdo da curcumina para o processo de
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funcionalizagdo. Testes de caracterizagédo
através de espectroscopia de UV-Visivel,
espectroscopia de infravermelho, microscopia
confocal, espectroscopia RAMAN, microscopia
de fluorescéncia e teste de tracdo na sonda
funcionalizada demonstraram que a integridade
fisica e quimica permaneceram semelhantes a
sonda original. Além disso, pode-se avaliar que
houve a imobilizacdo de curcumina na
superficie da sonda uretral (Figura 1 e 2).
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Figura 1: espectro de UV-Visivel da sonda uretral
comercial em comparagdo com a sonda uretral apos
a funcionalizagdo com curcumina.
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Figura 2: Esquematizagéo do processo de
funcionaliza¢édo da sonda uretral com curcumina.

Conclusoes

A composicao do polimero (policloreto de vinila
(PVQ), silicone e plastificante) foi mantida e,
através dos testes de caracterizagéo,
comprovou-se a imobilizacéo do
fotossensibilizador curcumina na superficie da
sonda, visto que sua absor¢do se da em 430
nm (Figura 1). Atualmente estdo em
andamento testes microbiolégicos para a
andlise de sua eficacia contra Escherichia coli.
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Objectives

To obtain a curcumin-functionalized urethral
probe that after activation with a light source of
suitable wavelength shows a photoantimicrobial
action [1]. In this sense, it is intended to
chemically and mechanically characterize a
commercial urethral probe using physical and
spectroscopic techniques. Then, optimize a
functionalization process of a urethral probe
with curcumin as a photosensitizer and
characterize the new functionalized probe.

Materials and Methods

The currently marketed urethral probe has been
characterized by UV-Visible spectroscopy and
infrared spectroscopy. For the functionalization
process, initially we sought to define the solvent
that would be used. For this, probe stability
tests were executed in three different solvents:
dimethylsulfoxide, ethanol and chloroform.
Then, analyzes of the best concentration of the
photosensitizer curcumin and the best reaction
time began. Based on the literature [2], cesium

carbonate (Cs:COs) was used as base. After
the optimization of functionalization process,
the physical and chemical characterizations of
the new functionalized probe were carried out
using UV-Visible spectroscopy, infrared
spectroscopy, confocal microscopy, RAMAN
spectroscopy, fluorescence microscopy and
tensile testing.

Results

Tests have demonstrated that the commercial
probe is composed of polyvinyl chloride (PVC),
silicone and plasticizer, believed to be Bis (2-
ethylhexyl) Phthalate (DEHP). Through stability
tests, dimethylsulfoxide was chosen as the
solvent in order to maintain the physical
integrity of the probe. The amounts of base
(cesium carbonate) and solvent
(dimethylsulfoxide) used were calculated
proportionally to the curcumin concentrations
used and, after some tests, the best reaction
time and the best curcumin concentration for
the functionalization process were defined.
Characterization tests through UV-Visible
spectroscopy, infrared spectroscopy, confocal
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microscopy, RAMAN spectroscopy,
fluorescence microscopy and tensile test on the
functionalized probe demonstrated that the
physical and chemical integrity remained similar
to the original probe. Furthermore, it was
possible to assess that there was
immobilization of curcumin on the surface of the
urethral tube (Figure 1 and 2).
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Figure 1: UV-Visible spectrum of commercial urethral
probe compared to curcumin-functionalized
urethral probe.
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Figure 2: Schematic of the functionalization process
of the urethral probe with curcumin.

Conclusions

The composition of the polymer (polyvinyl
chloride (PVC), silicone and plasticizer) was
maintained and, through the characterization
tests, the immobilization of the photosensitizer
curcumin on the probe surface was confirmed,
since its absorption occurs at 430 nm (Figure
1). Microbiological tests are currently underway
to analyze its effectiveness against Escherichia
coli.
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