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Evaluation of Brilliance and Visibility of Fluorescence and Chemiluminescence
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Personnel who prepare and administer chemotherapeutic agents have been reported to develop untoward effects.
The use of appropriate techniques for preparing these agents is encouraged, and educational training systems that in-
volve the use of a fluorescent or chemiluminescence reagent as placebos have been established to minimize potential ex-
posure to these agents. However, the optimum conditions for the use and visibility of these placebos remain obscure. In
this study, our results indicated that the fluorescence intensity of fluorescent reagent decreased when it was used at a con-
centration greater than 0.01% . Because drops created due to splashes and leaks are extremely small and easily evaporate,
it is possible that the fluorescence resulting from such drops readily disappears despite using an anti-evaporation reagent.
We also developed a method to evaluate the visibility of the small drop; using this method, we determined the distance at
which the drop present on the pin could be seen by the observer. The distance at which the drop was clearly recognized as
a pinpoint by using the fluorescence method was almost comparable to that for the chemiluminescence method. In the
chemiluminescence method, the drop on the pin was faintly visible as a slightly bright area because of low background
when observed at a certain distance that was much greater than that at which the drop was clearly visible; however, such
an area was not observed in the fluorescence method. The results of our study will help in the selection of a training
method depending on the situation.
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Fig. 1. Detection Method of Fluorescence Drop by Observer
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Table 1. Brilliance of Fluorescence and Chemiluminescence
Solutions

Fluorescence solution™® (cd/m?)

Chemiluminescence
Solution (cd/m?)

Time Distance between solution
(min) and black light

1cm Sem  10cm  15cm

0 262.6 134.0 96.9 68.6 700.3
5 n.d.** nd* nd** nd.** 103.5
10 n.d.** n.d.** nd** nd** 79.0
15 nd** nd** nd* nd** 65.8
* Fluorescence solution contained 0.01% of fluorescein. ** n.d.: not
determined.
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Fig. 2. Fluorescence of Fluorescein Solution

(A) Spectra of various concentrations of fluorescein solution. (B) Fluorescene intensity of various concentrations of fluorescein solution. (C) Maximum wave

length of various concentrations of fluorescein solution. (D) Fluorescence solution radiated by black light

(A)
Stainless stick

Fluorescence
solution

Fig. 3.

Fluorescence solution

Chemiluminescence
solution

500pm

Chemiluminescence
solution

Fluorescence and Chemiluminescence Drops Mounted on the Stainless Stick

(A) Thickness of fluorescence and chemiluminescence drops. (B) Visibility of fluorescence and chemiluminescence drops.
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Table 2. Detection of Fluorescence Drop by Observers (Accurate Detection)

(A) Prediction Mode (B) Prediction Mode (C) Search Mode

Distance between
drops and
observer®™ (m)

Distance between
drops and
black light (cm)

drops and

Distance between Distance between

black light (cm) observer™ (m)

Distance between
drops and
observer® (m)

Distance between
drops and
black light (cm)

drops and

3 1.5 15 0.8 40 0.5
3 2.1 15 1.3 60 0.7
3 1.8 15 1.1 50 0.4
3 1.5 15 1.0 30 0.4
3 2.0 15 0.9 40 0.5
Mean 1.8 Mean 0.8 Mean 0.5

* Five persons observed the drops independently.

Table 3. Detection of Chemiluminescence Drop by Observers
(Accurate Detection)

Distance between drops
and observer™® (m)

Time after the lighting (min) 0 15
1.7 0.8
1.7 1.0
1.8 0.6
1.6 1.4
1.2 0.7
Mean 1.6 0.9

* Five persons observed the drops independently.

Table 4. Detection of Chemiluminescence Drop by Observers
(Faint Detection)

Distance between drops
and observer™® (m)

Time after the lighting (min) 0 15
3.2 2.8
3.5 3.4
3.8 3.6
2.2 2.1
4.2 2.8
Mean 3.4 3.0

* Five persons observed the drops independently.
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