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Abstract 1 Results and Conclusion

. N . A significant shift of the excitation wavelength towards red
As the field of fluorescence becomes more mainstream as an » @[ NS O OH . . .
. . . . . | can be accomplished by decorating the anthraquinone core
analytical technique 1n the medical field, more research is

OH . . .
needed on discovering and creating improved fluorescent dyes O‘O‘ with electron-donating groups, such as O and N, as seen in 3.

(fluorophores). Some of these characteristics have to do with \ OO0 9R 6 . The Stokes shift can be widened by increasing energy loss

the inherent fluorescent properties of the dye, such as: \ | N through the introduction of flexible groups (6) or by

: . NH, extending the conjugation (7).
* (1) a Stokes shift of 100nm or larger (the difference o ,
between the electron’s excitation wavelength and the ' 8 -some fluorophores (7) exhibit a Stokes shift of 186 nm,

emission wavelength), compared to DRAQS, CyTrak Orange, and doxorubicin

(2) emission 1n the near-infrared region (depending on the which haV‘e. Stokes shifts Of.98’ 100, and 50 nm, respect1v§ly.
Stokes shift and bandgap energies E,) . Photostability of commercial dyes have been determined
g

(3) high quantum yield (the ratio of photons emitted from from llte?a.ture data and referenced for analysis (?f the
the total absorbed to give a bright signal), photostability for the development of novel anthraquinone-

* (4) high photostability (the stability upon light exposure) . . . . . . based dyes. . . . . . ,
A . . Figure 1. Structure of the anthraqumone core 1 with respective R-group positions [6]; anthraquinone 2; DRAQS 3; DAPI 4; Rhodamine 6G 5; DQF 570 .Low quantum yield was 1dentified in various commercial
whereas other properties include the interaction of the

fluorophore_with biological entities, such as cells; these 6; BBTA 7; doxorubicin 8 [8].; and respective 3-D structures for selected compounds (generate. dyes, 1.e., DRAQS5 and doxorubicin, from literature data. Low

properties include: quantum yields indicates a low ratio of photons emitted to
* (5) solubility iﬁ biological media 1. Stokes shift 4. Photostabﬂlty 5. Solublhty photons absorbed. Thus, more photons are absorbed and
* (6) staining characteristics (live/dead cells; organelles) == . - translated nto nonradloac.tl.ve decay [10].

Conversion . "

* (7) other medicinal properties (cytotoxicity, antimicrobial, 5 DRAQ5 Completely soluble ' Manufact}l rer data v.vas.utﬂ.lzed o P resent .the prices of egch
anticancer) T L %ﬁm \{H{ { { commercial dye, indicating relatively higher production

| DAPI Completely soluble
and finally: EETIon N—— h:I-* pletely COSts.

DQF-570

hva 7 v BBTA Partially soluble but

* 1 osphorescence | | | : —+—DQF-570 ey .
(8) IOW pl’OdllCthIl C(.)Sts° . . - : v Phosph — {— 0 min o min 10 min . enhanced Solublllty Wlth
The aromatic anthraquinone core (Fig. 1) 1s the structural K - : : PEG550 [20]
building block of several commercially available fluorophores, . . DRAQ7 Completelv soluble Future Work
including DRAQ5, DRAQ7, CyTRAK Orange, and Stokes Shift of Anthraquinone-Based Dyes 2 5 8 10 12 15 20 30 P Y

. . | — Time/min . Analyze some of the commercial fluorophores for
doxorubicin. | Doxorubicin Completely soluble 4 b

This research aims at comparing and contrasting some known = Figure 6. Images from a confocal microscope demonstrating benchmarking.
anthraquinone-based and other fluorophores (Fig.1) with new | g = photobleaching comparing compounds 6 and 5 from above [16] . Determine quantum yields on our fluorophores.

fluorophore developments in our lab. Complete cytotoxic tests using antibiotic and antimicrobial

D ! plating methods for selected fluorophores.
2. NIR Emission and Band Gap Energles . Investigate how the degree of symmetry affects Stokes shift.

: . Compute more complex data from compounds using both
ADS20 ADS7 RRT15A Doxorubicin  CyTRAK DRAQS5 HOMO LUMO Absorptlon, L p . p p g

Introduction and Research Question orenee Anthraquinone -0.25714  -0.10263  4.204435 294.89 nm the Gaussian 16W and Spartan 16 software.

Thi h ks to identif d utilize the fundamental Anthraquinone-Based Dyes . Utilize the confocal microscope at LUCOM to image cells
15 TESCATLl SEERS 10 IGLHLLY and Uizt e funtdmentd EAEIILA e e I e o M stained with the synthesized dyes to 1dentify what

characteristics of anthraquinone fluorescent .dy.es and a sel§ct§d DRAQ 5 0.17380 -0.07971  2.560321 48495 nm structures/organelles are being stained.
few other ones to create a dye that optimizes the criteria

mentioned above resulting in the 1deal fluorophore for

biomedical applications. Some of our own new fluorophores Figure 8. (a) Confocal microscopy of DRAQS stained-nuclei in HeLa cells [18]; (b)
- g Figure 2. Jablonski diagram shows the process of light  calculated band gap energies. HOMO and LUMO orbital energies are in Hartrees.. Reterences and ACkHOWledgmentS

will be presented as well. Aiding in the development of the , o ,
absorptlon and cmission 1n ﬂuorescence [23] (B) [1 Keitaro Umezawa, Yuki Nakamura, Hiroshi Makino, Daniel Citterio, and Koji Suzuki Journal of the American Chemical

ideal fluorophore include results from computational analyses. . Society 2008 130 (5), 1550-1551.
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cthods o P o —
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