Water soluble PEGylated phenothiazines. Synthesis, characterization and antitumor properties
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Phenothiazine (PTZ) is a fused ring heterocyclic | stryuctural characterization The PP and I_:’PO presented a good antitumor activi_ty
compound with high potential to be used in a wide range The successful synthesis of the compounds was on Human Cervical Cancer (HeLa) cells at concentration
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ordinary solvents[1], its applicability in the biomedical FTIR spectra (Fig. 3) displayed the characteristic o Tor . o
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went to finding new ways to increase its solubility. compounds. The NMR spectra (Fig. 4) showed the U_l ‘ [ = 2 M PPN
Therefore, in this study we wused phenothiazine o disappearance of the chemical shifting 3 o z®
PEGylation with the final aim to obtalr) Wate;r solu_ble | v e _ characteristic to the hydrogen linked to the m | | i )
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purposes[2]. Figure 3. FTIR spectra of PEGylated Figure 4. tH-NMR spectra of PEGylated D S S
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Photophysmal behavior P 9 Figure 9. Cell viability on NHDF and Hel a cells.

Three PTZ derivatives were obtained using three

different synthetic routes. The first derivative was 06 1 S The_photophysical b_ehavior of the compounds was invgstigated by U.V-vis spectroscopy in
obtained by direct alkylation of a tosylated | :::01:2 comparison with the pristine P'!'Z.. The (_:ompoun_ds absorption spectra (Fig. 5) _showed the '[V\{O " | — esized and
poly(ethylene glycol)PEG chain resulting the (PP) ,,__ o2 ab;orpﬂo_n bands from_ p_henothlazme, with the difference th_at the second one IS b_thochromm ‘ 'L ree PEGY ated p eno]f_ IaZIc?elj were synt desilze an
compound. The other two were synthesized by : shifted with 25 nm. This is a consequence of aggregate formation, due to the amphiphilic nature of t e'rt structure was contirmed by FTIR and *H-NMR
grafting the PEG chain via an ester function (PPO), =5 L L . . S peEEs, .
and an amide function (PPN), respectively. _On the other side, th(_e s_amples were_able to emlt blue Ilght under U\( lamp illumination  They presented slight luminescence.

— < M o0 e _(Flg. 2). The recorded emission spectra (I_:lg. 6) conflrm_ed the visual observations by the presence  « Because of the PEG content the compounds were

PP S e ~L4- oure’s Mot t::g;ption In the spectra of a band with a maximum in the blue region at 450 nm. water soluble, and due to their amphiph_ilic nature they
_ | B PPO. PPN | PP spectra of PEGylated compounds Self-assembling behavior formed aggregates through self assembling.

Figure 1. Compounds water @ D Figure 2. Compounds water and PTZ in water The UV-vis findings, according to which the compounds ~ * The new compounds were biocompatible and two of
solution under natural light salution under UV light are able to self assemble into aggregates, were confirmed by them presented good antitumor activity.
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DLS (Fig. 7) measurements.
In all cases the aggregates were nanometric with a mean
diameter of 200 nm and a quite low dimensional [1] S. Ahmadian, V. Panahi-Azar, M. A. A.
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AT / H aNms " i R 1690 polydispersity. The morphological investigations by SEM, Fakhree, W. E. Acree, Jr., A. Jouyban, J. Chem.
1BrAcOE : —ppoimm —ppnoimm —prooimm  AFM and POM techniques (Fig. 8), demonstrated the Eng. Data. 56, 4352—4355 (2011)
ol Figure 7. DLS graphs of the studied herical shape of th r nd their uniformity. o . .
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_ - In water All  three compounds presented a  good
Scheme 1. Synthesis of the PEGylated derivatives.

biocompatibility on Normal Human Dermal Fibroblast
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All three compounds were characterized by Figure 8.2) SEM b) POM images of the PP (NHDF) cells for concentrations up to 0.1 mM, while for ;I;]r;:)sug\;\;]orlg Vﬁ;ﬁ;ﬁi@?}mﬂ a?ﬁ/) naalp Z{ﬁfh oritf/l Cg]rl
spectroscopic, optical and morphological methods. bedded into a solid PVAB matrix and ion i , A
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