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Introduction Data Conclusions
Fluorescence is a phenomenon that provides a means to quantify and o , _ _ _ _ _
characterize how molecules interact with and emit light, particularly Within this experlm.ent, wg produ.ced polyvinyl z?lcohol (PVA) films f.eaturmg varylr?g concentratlc?ns of Here we performed fluorescence characterization studies of
molecules of biological nature. Fluorescence lifetime is an important each dye, and solutions with varying concentrations of each dye. With these solutions and PVA films, e BODIPY monomer. alkel.BODIPY. and B _

S L : P . alky " and BODIPY-BODIPY (rotor
barameter of all fluorescent molecules, and it refers to the length of time we measured the excitation, emission, anisotropy, and fluorescence lifetimes. conformation) via linear dichroism to measure excitation and
a molecule remains in the excited state before emitting a photon; PVA Films emission properties, as well as via anisotropy measurements.
generally speaking, most fluorophores have lifetimes in the range of 0.5 to Of the three species studies, BODIPY-BODIPY had the most
20 nanoseconds (ns). However, in order to be practically useful in most - 06 - o optimal lifetime measurements, especially in glycerol solution,
biological contexts, fluorescent molecules must have lifetimes around or to  PodpyBmer(re , vy AlOTB0RY which is most akin to the environment that would be found in
beyond 20 ns. | _;-';"ﬂ'-'"""'?*— o B fh the extracellular milieu or a typical cell cytosol. The lifetime of
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Here, we perform fluorescence characterization studies of three closely = ool T a1 B oz £ ER e e - S B - i?r:IPY ?OCI)DIPY " poly.ethylene glycol and in e’fhanol was
s 2 . : 2 Bt E T Py 2 parable to the lifetime of BODIPY and alkyl-BODIPY in the
related fluorescent molecules that are derivatives of boron- Sofmaa & - SE N same solutions. In stretched PVA film, the anisotropy
dipyrromethene (BODIPY): BODIPY monomer, alkyl-BODIPY, and BODIPY R / S / measurement for BODIPY-BODIPY was approximately half that
dimer (rotor configuration) (figure 1). The purpose of these 0,0350/ . e 0.0350/" - 400 T of alkyl-BODIPY; being that anisotropy is a measurement of the
characterizations is to identify which molecule has the most optimal | B Wavelength (vm) Wavelength (nm) ratio of polarized photons emitted to total photons emitted, a
lifetime for use in biological applications, such that we can then attempt s;j‘;{rfejrzxif:ﬁfjig;j"a‘: deg“x'j;'a"t?osn@eeﬂjs‘igﬁta'”Ed Egglfir:ei.rzx;:fgizx2:degqxiz;i;t?osn;}eeirgs(ig:tained lower ratio is indicative of less interference and higher
’(cz hz/)bz;iizeﬂthe mc;]st opt:]ma:] molleculde with azadio|;<atr|]’ia2ic;uIenifurln]c :2:5;‘;5;3;;3 for BODIPY dimer (rotor anisotropy data for alkyl-BODIPY. guantum yield, implying that BODIPY-BODIPY is the most
DOTA), a fluorophore that has already proven to be highly useful for ootimal of the three dves.
large biomolecule binding assays, due to its unusually long lifetime. P ! ) )
Solutions Future Directions
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Lol _ Lol ] 1ofb los The purpose of these
B ETOM EMR W 10 | T asEToHEMR WM 192 - ——BBETOHEMR VM - characterization studies was to
Chemical ﬁi:.Ertn_nBLEE:}EZHmBFENE N ... oo e N ChemiccglEli;JCilrm:ﬁfgi:—T;BzF4N4 ~08r  seronewans 104 g 08 b heeTonEN AN ] 04 g = 08 - PRETOHEMAT _- . g determine the most practically
Molecular Weight: 324.18 Molecular Weight: 5575.48 Molecular Weight: 694.39 E o _ 10.3 g c:; ; 6- _0,3 g 3 06 g useful BODIPY species for use in 3
Figure 1: Chemical Structure of BODIPY, alkyl-BODIPY, and BODIPY dimer (rotor configuration) é\ | | 10.2 g 5 | _ _ 0.2 g %“ ! g biological Setting’ where dyes
C 0.4 101 2 2 044 01 2 ¢ 04 2| with long lifetimes are especially
Methods = 05 100 ,-g = oo {0.0 ’S’?iE') 0ol 100 g useful. With our results indicating
| [-01=""7 loi= {01~ BODIPY-BODIPY as the most
For all three species, we measured fluorescence absorption using linear 0.0 F o it Lt 0.2 0.0t T s 0.2 00— ""200  s00 600 . Fod) optimal species of fluorescent
dichroism and fluorescence excitation/emission anisotropy. Collectively, Wavelength(nm) Wavelength(nm) Wavelength(nm) dye, we now aifjﬂ to (in |
these data adequately serve to characterize the spectroscopic properties OO | o N o collaboration with Dr. >ergel
and, therein, the fluorescence lifetime of each molecule. (égbl:;?ne'd;ic:ﬁ:\f:r(dichlc?irs]m)e ;nr:f:n wpe fégt,li;?niﬁc;tﬁ:;):r(g\igrs\z;:i)e g pear (clagtﬁ;?ne'd;;tﬁ:s:r(dichzc;zm)e e Bzgk:frr?;r:?)eh;igic;xE\Iisstgyimer
* In the context of an incident beam, linear dichroism refers to the gy estom anisotropy data for BODIYIY X on/emission anisotropy data for alky e o o e entiom 1ttt T . .
selective absorption of one of the beam’s two orthogonal polarization m?rjslzggfri\fﬁgzilio\kifh an
states. Linear dichroism is useful for making polarized absorption BODIPY 525 nm Obs — Alkyne BODIPY 525 nm Obs I BODIPY-BODIPY 535 nm Obs abnormally long lifetime, to
measurements of organic dyes within an oriented medium, such as a 10000? N —:ECIJZDIPY EtOH w‘\ :Eklzyne BODIPY EtOH P‘ ::SR(ID:DIPY—BODIPY EtOH determine if their lifetimes (Fi‘g;;:)oﬁigfocgﬁgizfthe zadioxatriangulenium
stretched polymer film. 10003_ »*“«v ooy Gy 1000 L ’ e BODIPY Gl 1000l |  EODIPY.BODIPY Ol synergize to make an ultra long-
* Fluorescence anisotropy is the phenomenon whereby, in the context - o o lived fluorophore that would thus
of fluorescent molecules (fluorophores), the light emitted by a B gl @ 100} G 100] be both highly optimal and
fluorophore will have unequal intensities along different axes of 2 e 2 | :;tr;gqmgl fordswd;]esl n 4 I
polarization. Consequently, different fluorophores will have different - 10y | 10} . 10 ¢ ,1 Ccl)c:]feg)('f; and pathologica
anisotropy values and can be characterized as such. Beyond m | |
characterization studies, understanding the anisotropic properties of a 30 40 50 60 70 5 30 35 40 45 50 55 60 65 25 30 35 40 45 50 55 60 65 70 A k I d t
fluorophore can tell us a great deal about how the efficacy with which t[ns] t[ns] t[ns] CKnowie gemen S
it can bind to a protein and thus be used as a biomarker. Figure 7. Fluorescence lifetime characterization of Figure 8. Fluorescence lifetime characterization of Figure 9. Fluorescence lifetime characterization of
bodipy in solutions of ethanol, propylene glycol, and alkyl-bodipy in solutions of ethanol, propylene bodipy dimer in solutions of ethanol, propylene J.: Salroroar gy
glycerol. glycol, and glycerol. glycol, and glycerol. our research Was made
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