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SBFI and PBFI
S-1262   SBFI, tetraammonium salt  *cell impermeant*
S-1263   SBFI, AM  *cell permeant*
S-1264   SBFI, AM  *special packaging*
P-1265   PBFI, tetraammonium salt  *cell impermeant*
P-1267   PBFI, AM  *special packaging*

Introduction
The sodium-sensitive dye, SBFI, and the potas sium-sen si tive 

dye, PBFI, are selective ion indicators for the flu o ro met ric deter-
mina tion of Na+ and K+ concentrations, respec tively. These 
benzofuran isoph thalate deriva tives and their cell-permeant 
acetoxy methyl (AM) esters provide spatial and tempo ral res o lu tion 
of Na+ or K+ con cen tra tions with suffi cient selec tivity in the pres-
 ence of physi o logi cal concen tra tions of other monova lent cat ions.1 
Further more, their spec tral re sponses upon ligand bind ing permit 
excita tion ratio mea sure ments with the same fil ters and instru-
mentation as used for fura-2.2

These sodium and potassium indicators consist of fluoro-
phores linked to the nitrogens of a crown ether with a cav i ty size 
that con fers selec tiv i ty for the respective ligand (Fig ure 1). In 
the absence of Na+ or K+ at pH 7, the extinction coeffi cient for 
SBFI and PBFI is approximately 42,000 cm-1M-1 at 346 nm. Upon 
ion bind ing, the excita tion peaks narrow sig ni fi cant ly and the 
ex ci ta tion maxima shift to shorter wave lengths, caus ing a large 
change in the ratio of energy ab sorbed at 340 nm/380 nm (Fig ure 2). 
Bind ing of Na+ to SBFI in duc es a 2.5-fold en hance ment of fluo-

rescence in ten si ty with little change in emis sion max i mum. The 
fluorescence is rela tively unaffected by chang es in pH between 
6.5 and 7.5, though it is strongly af fect ed by ionic strength and 
increases with vis cos i ty.1,2

 Although these ion indicat ors are quite selec tive for so di um 
and potassium, there is some effect of K+ on the Na+ af fin i ty of 
SBFI and of Na+ on the K+ affinity of PBFI. The K

d
 of SBFI for 

Na+ is 11.3 mM in the pres ence of physio logical con centra tions of 
K+ and 3.8 mM without K+. SBFI is ~18-fold more se lec tive for 
Na+ than for K+ (Figure 2). 

Likewise, the K+ dissoci a tion con stant of PBFI is stron gly 
depen  dent on whether Na+ is pres ent. The K

d
 of PBFI for K+ var-

 ies from about 100 mM to 10 mM in the presence and ab sence 
(re spec tive ly) of Na+.1 Although PBFI is only 1.5-fold more 
selec tive for K+ than for Na+, this is often sufficient since there is 
nor mally about 10 times more K+ than Na+ in cells. When used 
intracellularly, the K

d
 of these indica tors should al ways be cal i -

brat ed with the appropri ate ionophore (see Ap pli ca tion).

Storage and Handling
These products are provided as lyophilized solids and should 

be stored desiccated and protected from light until use; the acid 
salts may be stored at room temperature, 4°C or –20°C without 
com pro mis ing stability, whereas the AM esters should be stored 
at –20°C. Allow products to warm to room tempera ture before 
open ing. The tetraammonium salts of SBFI and PBFI may be 
re consti tuted in aqueous buf fers or dis tilled water; store aque-
ous stock solu tions at –20°C and pro tect ed from light. The AM 
es ters are suscepti ble to hydroly sis, particularly in so lu tion. They 
should be re con sti tut ed just before use in high-quality, anhy drous 
DMSO. We of fer the AM esters of SBFI and PBFI pack aged in 
20 separate vi als (S-1264, P-1267), each con taining 50 µg for 
reconstitution in DMSO as required. DMSO stock so lu tions of 
the AM es ters may be stored desiccated at –20°C and pro tected 
from light for up to six months, provided they are not sub ject ed to 
freeze-thaw cy cles. 

Figure 1. Chemical structures of the AM esters of sodium indicator SBFI (S-1263) and 
potassium indicator PBFI (P-1266).

S-1263 P-1266
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Application
A generally suitable stock solution of the AM esters of SBFI 

and PBFI may be prepared by dissolving the ma te ri al in an hy drous 
DMSO to a con centration of 10 mM. The molecular weights of 
SBFI AM and PBFI AM are 1127 and 1171, respec tively. The use 
of Pluronic ® F-127 is essential for op ti mal cell load ing of both 
SBFI AM and PBFI AM due to the poor aque ous solubility of the 
dyes.1,3 For the con ve nience of our cus tom ers, Mo lec u lar Probes 
offers Pluronic F-127 in three forms: 1 mL of a 20% (w/v) solu-
tion in DMSO (P-3000), 30 mL of a 0.2 µm–fil tered 10% (w/v) 
solution in water (P-6866) and 2 g solid (P-6867). The in  dicator 
stock so lu tion in DMSO is typically mixed with an equal vol ume 
of 25% w/v Pluro nic F-127 so lu tion immedi ately prior to its addi-
tion to the cell load ing buffer. Load ing concen trations range from 
5 µM to 10 µM and loading times vary be tween 40 min utes and 
4 hours. Explicit cell load ing proto cols for a va ri ety of cell types 
and vesicle prep a ra tions can be ob tained from the litera ture.2-9 
Water-soluble SBFI tetraammonium salt can be load ed into cells 
by diffusion from a patch pipette for cor re lat ed fluorescence 
imaging and elec tro phys i o log i cal re cord ing.10 Be cause the K

d
 of 

the in di ca tor may be differ ent in cells than in solu tion, intracellu-
lar SBFI should be cal i brat ed us ing the pore-forming an ti bi ot ic 
gramici din (G-6888), and in tra c el lu lar PBFI us ing the K+ ion-
 o phore valino my cin 2,9,11 (V-1644). A re view by Negulescu and 
Machen 2 pro vides a detailed account of Na+ mea sure ments and 
calibra tions using SBFI. Up-to-date prod uct application bib li og r-
a phies are avail able at our Web site (www.probes.com).

Measurements are generally made by exciting these in di -
ca tors at 340 nm, where fluorescence is particularly sensitive to 
the ion con centration of interest, and at 380 nm, very near the 
isosbe stic point. The ratio of the fluorescence intensities ob tained 
by ex cit ing SBFI or PBFI at these wavelengths (340/380 nm) 
while mon i tor ing emis sion at 500 nm is then used to de ter mine 
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Product List  Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat #                Product Name                                                                                                                                                                                                          Unit Size
P-1267            PBFI, AM  *cell permeant*  *special packaging*............................................................................................................................................ 20 x 50 µg
P-1265            PBFI, tetraammonium salt  *cell impermeant* ...............................................................................................................................................         1 mg
S-1263            SBFI, AM  *cell permeant*..............................................................................................................................................................................         1 mg
S-1264            SBFI, AM  *cell permeant*  *special packaging*............................................................................................................................................ 20 x 50 µg
S-1262            SBFI, tetraammonium salt  *cell impermeant* ...............................................................................................................................................         1 mg
V-1644             valinomycin.....................................................................................................................................................................................................       25 mg

Figure 2. SBFI’s excitation spectral response to Na+: A) in K+-free solutio n and B) in 
solutions containing K+ with the combined Na+ and K+ con cen tra tion equal to 135 mM.  
The scale on the vertical axis is the same for both panels.

the con cen tra tion of the Na+ or K+ respectively. Dual-excitation 
filter sets for flu o res cence microscopy ap pli ca tions are available 
from Omega Op ti cal Inc. (www.omegafilters.com, set XF04) and 
Chro ma Tech nol o gy Corp. (www.chroma.com, set 71000).
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Contact Information

Further information on Molecular Probes' products, including product bibliographies, is available from your local distributor or directly from Molecular Probes. Customers in 
Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical As sis tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information.

Molecular Probes, Inc.
29851 Willow Creek Road, Eugene, OR 97402
Phone: (541) 465-8300 • Fax: (541) 344-6504

Customer Service: 6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 465-8338 • Fax: (541) 344-6504 • order@probes.com

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 • Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 465-8353 • Fax: (541) 465-4593 • tech@probes.com

Molecular Probes Europe BV
PoortGebouw, Rijnsburgerweg 10
2333 AA Leiden, The Netherlands
Phone: +31-71-5233378 • Fax: +31-71-5233419

Customer Service: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5236850 • Fax: +31-71-5233419
eurorder@probes.nl

Technical Assistance: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5233431 • Fax: +31-71-5241883
eurotech@probes.nl

Molecular Probes’ products are high-quality reagents and materials intended for research pur pos es only. These products must be used by, or directl y under the 
super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet pro vid ed for 
each prod uct; other regulatory considerations may apply.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our prod ucts are not available for resale 
or oth er commercial uses without a specifi c agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trade marks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. All names con tain ing the des ig na tion ® are reg is tered with the U.S. Patent and Trade mark Offi ce.
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