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Working with Optical Density (OD)
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How much blocking / optical density Is enough?

* First, it is important to recognize that the actual optical density (at any given
wavelength) is rarely as high as the design spectrum indicates

FF01-482/18

0 * This design spectrum
2 indicates blocking of
OD ~ 15
Passband
6 * Actual blocking is more

likely OD ~ 8 — 10
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So how much blocking Is necessary?

* |t depends on your instrument
and your sample conditions!
= €25 Patectr
* In this example the fluorophore —Crp Emestn |
concentration is high enough for the EE}E%}::
Signal to be ~ 800X larger than both \
Fxﬁltfa'tlon hlght NOIS)e (ugbIOCked 400 A00 E00 00 200 900 1000 1100
ight from the source) an
Autofluorescence Noise 'E“ = oo
7 30 == Excitation Noise
* Note that almost all of the Signal 120 e
comes from the passband of the 150
emitter (500 — 550 nm), whereas the 180
Noise is integrated over a very wide 210
range of wavelengths covering the W B s e T

Calzulation Resulks
fUII range Of the deteCtor (OUt to even .-’-'-.l:nsun:nttinn: | Signal: SMR[en SMA:
1100 nm) | B1425E-7 || 871379 797.266 / = 399.637

Autofluorescence  Autofluorezcence
Excitation Moize:  Naise: Abzorption: SHETaf):

| 1.092%E11 | | 1.0875E-11 | | 3.6552E-12 | 801.292
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Typical filter blocking (from previous example)

* The design spectra below show typical blocking levels that are optimal for most
fluorescence imaging applications

FF01-482/18 (Exciter) and FF01-525/45 (Emitter)

0 * Exciter blocking
) >0D 6 UV -700nm
>> OD 6 in Em passband
’ > 0D 4 700 — 925 nm
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g 4 * Emitter blocking
i > 0D 4 UV to Ex passband
5 ¢ >> OD 6 in Ex passband
6 > 0D 6 to 700 nm
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More blocking needed for very low signal levels

* In this example we assume the i
same light source and filters, but a 08
much lower fluorophore (and
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Calculation Fesults

Abzorption: Signal: SHRlen: SHA:

| 61425E10 | | 8FI37EA2 0.797 . 07965 |
Autofluorescence  Autofluorescence

Excitation Moize:  Naise: Abzorption: SHETaf):

| 1.032%E11 | | 1.0875E-14 | | 3.6952E-15 | | 801.292 |
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Exciter-emitter overlap also critical for low signal

* When the excitation filter and the i .
emission filter have too much 08 —
. . . < = Hiy Lamp
overlap, the excitation noise peak =CCD Detector
) ] ) e w GFP: Abzorption -
can rival or exceed the Signal in ) ol Eneien +|
FFO1-452-15_LwWwP_M
.. 0.4 — i1 -3 _0i_01
the emission band w—FF1-525-45_WP_01 [+
0.2 \\ —71
* Overlap is especially important ESD P E—— e
for low Signal levels (that is, low
fluorophore concentration) o = eocton F
40 — ;cc:r'la ior Moise
. — img:tuurer:cence Moize
* For most cases, a combined OD 120 .
of 7 — 8 is generally sufficient 150
(guaranteed blocking for each 180 1
filter of OD 3.5 — 4 at the actual 210 M=
crossover pOIﬂt) 400 450 R00 550 EO0 EA0

Calculation Results
Abzorption: Signal: SHRlen: SHA:
| B1425E-7 || 8.7698E-9 0.999 . 09978 |

Autofluorescence  Autofluorezcence
Excitation Moize:  Naise: Abzorption: SHETaf):

| B77EYES | 10229611 | 3.6952E-12 | 857.358
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Exciter-emitter overlap also critical for low signal

* \When the excitation filter and the
emission filter have too much
overlap, the excitation noise peak
can rival or exceed the Signal in
the emission band

* QOverlap is especially important
for low Signal levels (that is, low
fluorophore concentration)

* For most cases, a combined OD
of 7 — 8 is generally sufficient
(guaranteed blocking for each
filter of OD 3.5 — 4 at the actual
crossover point)
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Thank you!
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