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Fic. 1.—Electrolytic cell.
(1) Teflon (2) Glass cylinder

g (3) Glassy carbon lead
ﬂ B (4) Glassy carbon grains (working electrode)
L (H#+ i (5) Saturated KCl solution
b E {6) Glassy carbon cylinder {counter electrode)
Tt (7) Porcelain cylinder (8) Ag-AgCl reference electrode
= (9) Sample inlet (10) Supporting electrolyte inlet
—{ P —=— (11) Supporting electrolyte outlet

10 mm Silicone rubber.

1 {Omm

S. Kihara, T. Yamamoto, K. Motojima, Talanta, 19, 657-668 (1972).
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FiG. 3a.—Current-time curve recorded with 10 ul of 2-0 x 10~*M Fe(lLI).
Electrolyte: 0-5M H,S50,.
Flow-rate: 5 ml/min.

S. Kihara, T. Yamamoto, K. Motojima, Talanta, 19, 657-668 (1972).



Fe(IIl) 4+ ¢ — Fe(II) (Curve 1)

x—xh-%—*" -

Fe(Il) — e — Fe(III} (Curve 2)

+1-0 ¢ -0-5
~! (V vs SSE)
e
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»
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FiG. 2.—Coulomb-potential curves of iron.
Sample: (1) 2 x 10~7 mole Fe’+, (2) 2 x 10~7 mole Fe?*, (3) 0-94 x 10-" mole Fe*t,
1-:06 X 10~7 mole Fe?*.
Electrolyte: 0-5M H,SO,.

Flow-rate: 5 ml/min. S. Kihara, T. Yamamoto, K. Motojima, Talanta, 19, 657-668 (1972).
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FiG. 5.—Coulomb-potential curves of plutonium.
Sample: 4:18 x 10~* mole Pu.
Electrolyte: 0-5M H,S0,.

(1) Pu(IV) + e = Pu(III).
(2) Pu(III) — e — Pu(lV).
(3) Mixture of Pu(III) and Pu(IV).

S. Kihara, T. Yamamoto, K. Motojima, Talanta, 19, 657-668 (1972).



PuO,2*, PuO,*, Pu**t, Pus*
Pu(lll) - e = Pu(IV).

Pu (isotopic composition; 239Pu 91.3, 240Pu 7.81, 241Pu 0.85, and 242Pu 0.04 atom %)

was dissolved in 0.5M sulphuric acid




TaABLE I,—DETERMINATION OF PLUTONIUM

Pu taken mmole taken  Coulombs, calculated Coulombs, found Pu found, %,

1-03 mg/ml 215 2-08 % 10~ 2:04 x 10-* 981
50 pl 2:07 99-5
2:06 99-0
2:01 96-7
2:04 98-1
515 ugjml 108 104 X 10-2 105 x 10 1009
50 pl 103 99-0
103 99-0
1-04 99-6
1-05 1009
51-5 pgjml 10-8 1-04 x 103 107 x 10-3 102-8
50 pl 1-04 99-6
1-05 100-9
1-03 989
1-05 100-9
10-3 pgjml 2:2 2-08 x 10-* 2:20 x 10-4 1059
50 pl 207 99-6
2-02 97-1
2:15 1035
2-05 98-5
50 ug/ml 0-42 402 x 10-* 3-97 x 10-° 98-7
20 ul 3-94 98-0
4-07 1011
393 97-8
392 97-5

Potentials; first column +0-35 V ps. SSE, second column +0-75 V ps. SSE.
Electrolyte; 0-5M H,SO,.
Flow-rate; 5 ml/min.
S. Kihara, T. Yamamoto, K. Motojima, Talanta, 19, 657-668 (1972).



EAEDOT )L b= LEEIKR
FHi2449811H

A 3 F
RFHBHRESE
(2)BMMNREPDTETILb= ) L cE)
(EFMICEATMOXERICIIL TR BOERFETHRTE)
ST =DLE
REE :
| 25 SRS LE
EETOERS 17,028 (17,055) 11,616 (11,643)
{LETOERS 17,931 (17,970) 11,692 (11,730)
a8t 34,959 (35,025) 23,308 (23,373)




=

==

mull
(Wl
~ /77

BER

Coulometric titration

OD—OXKYU—DBERRIGA

Rd

Rd
Rd Rd
= _ Rd
e JC

Rd Rd
Ox

AR
Rd
Rd

Rd Rd

Ox (. AUCE;

SZX AN\

RDTE(F UHDE IR
\ 4

Ox Zz@WBETEENCEDbEI &
HMHibks




Ox — Ox, +Rd

Rd Rd Rd Rd
S Rd 3%
h e &OX Rd RA Rd

Rd Rd Rd

=)
W< #E

Ox DEBE = FHNIEXE = Rd, DEFES
P W W g

FRECHH D



Rd, + 1, = Ox, +1I

EO = 0.54 V




Karl Fischer ;%x(C &k 2K D8IE
giic 21" = |, + 2e°

s%: ROH + SO, + B — BH* + ROSO,"
AR/)—)L = D
KHY CDBRICADE
H,0 + |, + ROSO, + 2B — ROSO; + 2BH* + 2I-

1 D FDKIE 2EFDEELICKIITT D

H,O BMELRD E. LD RDWBDHD., ZTOKFRZE. HIOBRTRIT D



HIRE

AT &8 1/—"_

‘ﬂ
L SRt —|—L—
o B
SEETAD
B4R g T
Q g
BHBE ) s i
\‘\. 1 Py A
= e __‘_ o
__ 4 BRER —
M L TR B
\ 8348 ™\ —
: P J
S =7
A 48
El vy \ R
NS WYL v

=F 2P FIUTVD



K. Fischer, Angew. Chem., 48, 394 (1935).

Methoxy-2-propanol

ROH : X&.J—)lL = |2-(2-ethoxyethoxy)ethanol
IRE

B . EUYY Imidazole
- | Diethanolamine
3 E

Ea—Lv kAN, BE — | S=HE
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A. Hioki, M. Kubota, A. Kawase, Talanta, 38, 397-404 (1994).

Sulfamic acid 7/Ki& & D IEFEL
i TE

“The precision and accuracy
obtained were 0.01 %.”

A. Hioki, A. Kokubun, M. Kubota,
Analyst, 119, 1879- 1882 (1994).
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Ficure 2. Coulometric cell and associated apparatus.

S. W. Smith, J. K. Taylor, J. Res. Natl. Bur. Stand., 63C, 65- 68 (1959).
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Cl, + H,0 = HCl + HCIO
0.01 mAI

K=1.56x 10*

It

60s

RIBERBEA A v L KEKPOBRFAEROJEE R

J—r A b Y —

AR W) mnEmmE mE wmww 0 BT
(%) (ppm)  (F)
KRR A+ v 98.0 1.6 0.72 15 0.7
RAEER
A 85. 3 2.2 0.63 16 0.6
B 53. 8 1.8 0.35 15 0.3
C 83. 3 1.5 0.61 15 0.6

15 Eliﬂﬂﬁo'ilzisfﬁ-
RILE—(R), “BEELESTE V—OAN)—ORBLGR" 22HEE 49—, BEE (1998).
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Electrochemistry in Diabetes Management

ADAM HELLER®
Department of Chemical Engineering, University of Texas, Austin, Texas 78712

BEN FELDMAN
Abbott Diabetes Care, 1360 South Loop Road, Alameda, Califomia 94502

RECEIVED ON JULY 12, 2009

CONSPECTUS

iabetes devastates lives and burdens sodiety.

Hypoglycemic (low glucose} episodes cause black-
outs, and severe ones are life-threatening. Periods of
hyperglycemia (high glucose) cause drculatory disease,
stroke, amputations, blindness, kidney failure and nerve
degeneration. In this Account, we describe the founding of
TheraSense, now a major part of Abbott Diabetes Care,
and the development of two products that have improved
the lives of people with diabetes. The first, a virtually
painless microcoulometer (300 nL volume), the FreeStyle
blood glucose monitoring system, was approved by the
FDA and became available in 2000. In 2009, this system
was used in more than one billion blood assays. The sec-
ond, the enzyme-wiring based, subcutaneously-implanted
FreeStyle Navigator continuous glucose monitoring system, was approved by the FDA and became available in the
United States in 2008.

\ol. 43, No. 7 July 2010 963-973 ACCOUNTS OF
CHEMICAL RESEARCH
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FreeStyle Lite Blood Glucose Monitoring System

Small and discreet. Free Style Lite.

f? 7':? "ﬁf ﬁf 1’.\.? Read all 4 reviews

»Overview

Write a review

Features »Resources

Now it's easy to manage your diabetes ?
on-the-go. The small, discreet FreeStyle Lite

system offers big advantages. There's no
coding needed and this meter requires the
smallest blood sample size." Plus, it has a
convenient backlight and test strip port light
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FAQs
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Product Listing

FREESTYLE FREEDOM LITE BLOOD

GLUCOSE MONITORING KIT RETAIL Qty Retail You Pay
Quantity (1 MIS EA) 1MIS $2775 $19.43
o Order # 99073070914
Mfg # 70914
Compare to  Mfg Name ABBOTT DIA ) )
Other Login for Best Price
Glucose  Hcpcs cd  E0607 - Blood glucose
Meters monitor home
Info Add to Cart
BLN
Preferred
Over-the-
Counter
w FREESTYLE INSULINX BLOODGLUCOSE
& TEST STRIPS, 100/B, RETAIL Qty Retail You Pay
ee i,  Quantity (1 TESEA) 1TES $29532  $206.72
s‘ — —
Order # 99073071227
Mfg # 71227
Mfg Name ABBOTT DIA ) )
Login for Best Price
BLN HCPCS Cd  A4253 - Blood
Preferred glucose/reagent strips
Info Add to Cart
Over-the-

Counter




5 CcE3tYY— (Wearable sensors)
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TRENDS in Biotechnology

Figure 3. Sweat-based electrochemical sensors. (A) A wearable potentiometric sodium sensor worn by a subject [43]. (B) A flexible plastic-based sweat chloride sensor
system consisting of the ion-selective electrodes for chloride sensing and ionto phoretic electrodes for initiating chemically induced sweating [45). (C) A participant on the
stationary cycle wearing a lactate tattoo biosensor and the exercise intensity mode followed during continuous on-body lactate monitoring study. The tattoo sensor is
resilient against repeated strains when applied to the neck of a subject [50]. (D) A skin patch-based electrochemical organic transistor for continuous lactate monitoring in

human sweat [54]. A. J. Bandodkar, J. Wang, Trends Biotechnol., 32, 363 (2014).



Universal mobile electrochemical detector designed for
use in resource-limited applications

Alex Nemiroski?®

, Dionysios C. Christodouleas?, Jonathan W. Hennek?®, Ashok A. Kumar®

Maria Teresa Fernandez-Abedul, and George M. Whitesides®%-"

, E. Jane Maxwell?,

2Department of Chemistry and Chemical Biology, PSchool of Engineering and Applied Sciences, “Wyss Institute for Biologically Inspired Engineering, and “The
Kavli Insitute for Bionano Science, Harvard University, Cambridge, MA 02138; and “Departamento de Quimica Fisica y Analitica, Universidad de Oviedo, 33006

Oviedo, Asturias, Spain
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Proc. Natl. Acad. Sci., 111, 11984 (2014).
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Fig. 2. (A) A cyclicvoltammagram of 2.5 mM ferricyanide/ferrocyanide in 0.1
M KCl. (B) The measured current versus time for chronoamperometric de-
tection of 1 mM ferrocyanide in 0.1 M KCl. (C) Differential pulse and square
wave voltammagrams of 1 mM 1-naphthol in 100 mM Tris, 100 mM NaCl. (D)
Detection of [K*] and [Na*] with potentiometry in an ionic strength adjuster.

Proc. Natl. Acad. Sci., 111, 11984 (2014).
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Fig. 3. (A) A calibration plot for [glucose] in assayed samples of human
blood measured by chronoamperometry. (A, Inset) Transient current for five
representative concentrations of glucose (107, 150, 215, 298, and 408
mag/dL). (B) A calibration plot for [Pb] measured by SWASV. (B, Inset) Square
wave voltammagrams for Zn, Cd, and Pb (left to right) at three concen-
trations (5, 10, and 20 pg/L). We performed an independent baseline cor-
rection on each peak. (C) Potentiometric measurement of [Na™] in assayed
samples of human urine. (D) A calibration plot for [PfHRP2] in PBS (1x)
measured by chronoamperometry. All error bars indicate SE (n = 7).

Proc. Natl. Acad. Sci., 111, 11984



