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Zhang X.J. Real time and in vivo monitoring of nitric oxide by electrochemical
sensors—From dream to reality, Frontiers in Bioscience, 9,3434-3446(2004)
Zhang XJ. Ju HX. Wang J. Electrochemical Sensors, Biosensors and Their
Biomedical Applications, Elsevier, 2008
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Current ¥alue  |alibrated valu *
7 ﬁ
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7 oz el ) R, (o) 19 = ﬁ
- [ Rt Jly=mtrcsen v |to data
v‘cnég‘pagn 1P CalRarvch 1) @ (CAutoscdle 1@ (addFunction ) Equation: v = 0,018351x + 1.030704 |
- R Value = 0,999018
5.906K / &) 3 W of Squared Errors = 7.304764
Epot | [ cancel | [ ok
(] 1] Fause Dislay
TIVFRANEBF )T —2a> LEFHERIE FEREIN XU TL—2 3 F—aho T ISR BEHT eV TEET,
TBR4100 SPECIFICATIONS
POWER 100 ~ 240 VAC, 50-60 Hz, <15 W Amperometric Input
OPERATING TEMPERATURE (ambient) 0-50°C (32-122°F) NUMBER OF AMPEROMETRIC CHANNELS 4
OPERATING HUMIDITY (ambient) 15 —70% RH non-condensing SIGNAL 03 H
BANDWIDTH
WARM UP TIME <5 minutes POLARIZATION VOLTAGE (SELECTABLE VIA ROTARY SWITCH)
DIMENSIONS 135 X419 X217 mm (5.25" X 16.5" X 8.16") Nitric Oxide 865 mv
WEIGHT 1.35kg (3 1b) Hydrogen Sulfide 150 mv
DISPLAY FUNCTIONS 18 mm (0.7") LCD readout, 4.5 digit Hydrogen Peroxide 450 mv
Polarization Voltage (mV) Glucose 600 mv
Currentinput (nA, pA) Oxygen 700 mv
CONTROLS Power (on/off) ADJ (user adjustable) +2500 mV
Current Input Range POLARIZATION VOLTAGE ACCURACY +5mV
Polarization Voltage POLARIZATION VOLTAGE DISPLAY RESOLUTION 1 mv
ANALOG OUTPUT RANGE +10'V (continuous) CURRENT MEASUREMENT PERFORMANCE
ANALOG OUTPUT IMPEDANCE 10 KQ Range Analog Output Noise @ 3Hz ~ Noise @ 0.3 Hz *
CHANNEL TO CHANNEL ISOLATION >10 GO +10nA TmV/1pA <1pA <0.3pA
CHANNEL TO OUTPUT ISOLATION >10 GQ +100 nA 1mV/10pA <7pA <3pA
POWER SUPPLYTO AC LINE ISOLATION >100 MQ +1pA 1mV/100pA <70 pA <30pA
ANALOG OUTPUT DRIFT <10 pA/h + 10 pA TmV/1pA <700 pA <300 pA
Temperature Input *Instrument performance is measured as the (max-min) over 20 seconds period with open
NUMBER OF CHANNELS 1 input. Typical values are given at 3 Hz and 0.3 Hz bandwidth.
SENSING ELEMENT Platinum RTD, 1000 Q Typical sensor performance with TBR4100
RANGE 0-100°C ISO-NOPF100 NOISE 0.2 1M NO (<2 pA)*™*
ACCURACY +1°C **Sensor noise is measured as the (max-min) over a 20 seconds period with the sensor
RESOLUTION 0.1°C immersed in 0.1 M Cul, solution.
ANALOG OUTPUT 31.25mV/°C (continuous)

ORDERING INFORMATION

TBR4100-416  Four-Channel Free Radical Analyzer with Lab-Trax 4/16 Data Acquisition System
HBRAA (TBR4A1007 F 54— Lab-Trax4/16 7 — XM REKUSB — 7 L. BNCT—T L x4, BI& 74 T a—/r—T X3,
BETO—7X1 Y —x2G8R) . 2T —BAX— PV TF YN (BELET—DH))

TBR1025 Single-Channel Free Radical Analyzer — Includes 1 sensor of your choice & 1 start-up kit

RECOMMENDED ACCESSORIES / REPLACEMENT PARTS

SNAP50 SNAP S-Nitroso-N-acetyl-D-penicillamine, 50 mg vial

ISO-TEMP-2 2 mm Platinum RTD Temperature Sensor (requires 91580)
91580 Microsensor Adapter Cable
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AL TEMEEN Y —TF, AV—T DLt ER LB T 5K EIC
BEATWET BZOKBEX)—T L5 A (WPI #5436) T FIHT
BICIINEEBERR (WPl £7325) W L ETT,
ER®R7OMILELLEZS
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BREIENF TEZET . ZDAR
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McColl, University Department of Medicine and Therapeutics, Western
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BE X

Zhang X.J. Real time and in vivo monitoring of nitric oxide by
electrochemical sensors—From dream to reality, Frontiers in Bioscience,
9,3434-3446(2004)

Zhang X.J., Ju H.X., Wang }. Electrochemical Sensors, Biosensors and
Their Biomedical Applications, Elsevier, 2008

Zhang X.J., et al. Nanometer size Electro for nitric oxide and
s-nitrosothiols measurement, Electrochem. Commun. 4, 11-16 (2002)
Zhang X.J. Construction and Characterization of a new in vivo nitric oxide
microsensor, Electroanal. 9, 640-643, (2004)

Zhang X.J. An integrated nitric oxide sensor based on carbon fiber
electrode coated with selective membranes, 12. 1113-1117(2000)
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-
/s
1ISO-NOPF 1ISO-NOP 1ISO-NOP30L 1ISO-NOP70L 1ISO-NOP30 1ISO-NOP007 ISO-NOPNM 4
APPLICATION In Vivo Ce,\\JIOCZ_uI’t\;J(Sgs, Tissue Bath Tissue Bath Microvessels Microvessels Single Cell d.
SENSOR DIAMETER 100, 200, or 500 pm 2mm 30 ym 70 pm 30 ym 7um 100 nm :b
RESPONSE TIME <5sec <5sec <3sec <3sec <3sec <3sec <3 sec /
LOWEST DETECTION LIMIT 0.2nM TnM 1nM nM 1nM 0.5nM 0.5nM 'u’
TEMPERATURE SENSITIVITY yes yes yes yes yes yes yes I
DRIFT none none none none none none none
SENSITIVITY 8 pA/nM 1-2 pA/nM >1 pA/nM >1 pA/nM 1.4 pA/nM 0.5 pA/aM 0.5 pA/nM
PHYSIOLOGICAL INTERFERENCE none none none none none none none

FTARTOWPI NOEH =& TBRA100BKVOTBR10257 =S HI T oA P —E100% EI@EDHUET .
F/o  EEDISO-NO Mark II(INOMK2) . APOLLO 4000&KTVAPOLLO 10006 E##EDHYET .

ISO-NOPOO7, ISO-NOP30xx

iisth7-fEE%v 57370303709 —
— AR A E /N B B E

ISO-NOP0O0O7&£1SO-NOP

ey dam & 20 B0URIE. FHA L EBMEN R

60 mm x < 2 mm diam. l

ISO-NOP70L, ISO-NOPF100-L10.

ISO-NOPF200-L10. ISO-HPO-100-L
EREREARERAROLHOLE 4 —

ISO-NOP3OL I k4| BVER{E
BREY T HEBSRME

FORT-100 Transducer

2mm B&h%L7,1SO-NOPO07Id X UUAERICERIAET, :
Tosmm | |y FHOBEBESLORTIVOLT I H O HRROME o Micrometer
o E&H23JTT,1SO-NOP30 EDARFICEWEEET S f;:gr':)escetnt;r
b M BEBOBEENSB0ITALT  ZELEBRBICTILOMEINE Cable #91580
. SO REII2EEHYET L7 1SO-NOPTO-LIZISO-
2mm (1:1SO-NOP3020I35E3% NOP3OEEEN/ U TV E

DESH23).1SO-NO3005
3EEHDEEHN0.531),1S0-
NOP007&£1SO-NO3005

300 pA

TH ARELTEHEDHS
HIREAH DNTWET (ER
70um) . 1ISO-NOPF200-L10

Held in micro-

E 20 5ec WFEWEHOBREBICRISE IR ERED/-HIC4ER] manipulator
= S FLET . MEEOFHF A1 ICREShALDTE, yimm
g WPINEtEZRETEKIEICED 1
£ i~ N8B —h—RoT71N=5 \ 10mm
3 . EICB-TOET REERY N\
= bHET BILBRINMTHS L~
' fe, 2SN EHEIS RS MEREE

Time (s)
AL =R (100F/ 4A—hIV) & EfE AL 7=
BENDISO-NOPOO7 DR it ZLIAAR I
BREOXA)IL—2asdS5TDERMEETR

MNMEANDERICRETY,

LTWET,
ORDERING INFORMATION
ISO-NOP Replacement 2 mm shielded sensor and cable
1ISO-NOPNM* 100 nm NanoSensor, pkg of 3 (requires cable 91580)
ACh 10 M . 1ISO-NOPF100* 100 pm Flexible NO Sensor, pkg of 2
‘ SNAP 10 UM 1SO-NOPF200* 200 pm Flexible NO Sensor, pkg of 2
DL o 1SO-NOPF500* 500 pm Flexible NO Sensor, pkg of 2
16mN — 1SO-NOP007* 7 pm Nitric Oxide Sensor (pkg of 3)
L‘-kw Oxyhgb 10 uM 1SO-NOP3020* 30 um Sensor Tips (2 mm length), pkg of 3 (requires 91580)
o l /]\Z\, 1SO-NOP3005* 30 pm Sensor Tips (0.5 mm fiber), pkg of 3 (requires 91580)
. : ISO-NOP70L* NO Sensor, L-Shaped 70-micron (pkg of 2)
NA 0.5 M NA 0.5 M NAO.5 M 1SO-NOPF100-L10* NO Sensor, 100 um Flexible L-shaped (pkg of 2)
1ISO-NOPF200-L10* NO Sensor, 200 um Flexible L-shaped (pkg of 2)
1SO-HPO-100-L* HPO Sensor, L-Shaped 100 pm (pkg of 2)
20mN M M 5435 ISONOP Startup Kit (recommended with first purchase)
| . 5436 Replacement Sleeve Kit for 2mm sensor, pkg of 4
- 7325 ISO-NO Electrolyte (10 mL)
6 min 7521 ISO-NO Electrolyte, CO2-insensitive (10 mL)
(A) 7ENAVFL TSy ZEEF9h O L ISRIEEIR & 5399 T-Adapter Kit (pkg of 3) for ISO-NOP
(B) 7HILAUFLRSNAPTYS v & B 148 N IR+ 2R IE Eh Ak 7357 Nitrite Standard Solution, 1 gram/liter (100 mL)
DEHAENO (BRILER) BEDRFAE, O LBERERTIIMEAE/OE 91580 Microsensor Adapter Cable

PNO (BILER)EBED LERICEN WK RABISNENDE LI T rLLIHIE
Ao [U.Simonsen, et.al., J. Physiol., 1999, 516:271-282]

SNAP50 SNAP, 50 mg vial
*Tip diameters given do not include the coatings. Tips are bare wire.
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ORDERING INFORMATION

1SO-H2S-100-Cxx Hydrogen Sulfide Micro Sensor (pkg of 2)

1SO-HPO-100/3. B ED AR E ISR ET I 2K IHFER100umD
BEEKZEYI7OE Y —CTF . 2D —3 BEEIEKZEDEHE5R(L
TBEDICHREDATLL TCHBLETSFFIAV—RBESEICESNT
WET,

ZhoDE Y —BWPIRED I EX—> 3 Bz HRAL . BE—D775
—Y—IRICEBTO-T RIS BEEKFRRERTFEERICEETRE
INEBLTVWET COEHCEW  BIEFRDEAER LS. £ —2 5D
YA ZXH BR/NRICHNEL 1=, BEEEK R (Ho02) 24— 15, TBR4100%X°
TBR10257) S HILPIEB TEELET,

H202 SENSOR SPECIFICATIONS

1S0-HPO-2 1S0-HPO-100  1SO-HPO-100 H  1S0-HPO-100-L
APPLICATION al (““,”’es' el Tissue/Microvessels Hypodermic Sheath  Tissue Bath
Suspensions
SENSOR DIAMETER 2.0 mm 100 pm 100 pm 100 pm
RESPONSETIME <5 SEC (90%) <5 SEC (90%) <5 SEC (90%) <5 SEC(90%)
DETECTION LIMIT <100 nM to 100 pM 1 nM to 1 mM <10nMto1mM  1nMto 100 M
DRIFT <0.2 pA/min <2.0 pA/min < 2.0 pA/min <2.0 pA/min
SENSITIVITY 8 pA/uM 1 pA/nM 1 pA/nM 1 pA/nM
PHYSIOLOGICAL
INTERFERENCE  °Ne Contact WPI Contact WPI Contact WPI

ORDERING INFORMATION

600011 ISO-HPO Startup Kit (recommended with first purchase)
1ISO-HPO-2 2mm Shielded HPO Sensor & Cable

1ISO-HPO-100 100 pm HPO Sensor*, pkg of 3

1ISO-HPO-100-L 100 um HPO Sensor, L-shaped*, pkg of 3
ISO-HPO-100 H 100 um HPO Sensor in hypodermic sheath*, pkg of 3
600012 Replacement Sleeve Kit for ISO-HPO-2, pkg of 4
100042 ISO-HPO-2 Electrolyte (10 mL)

91580 Microsensor Adapter Cable

* Requires 91580 Microsensor Adapter Cable
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O2 SENSOR SPECIFICATIONS

APPLICATION Cell cultures, cell suspensions.
SENSOR DIAMETER 2.0 mm

RESPONSE TIME <10 SEC (90%)

DETECTION LIMIT 0.1 % to 100%

DRIFT <19%/min

SENSITIVITY N/A

PHYSIOLOGICAL INTERFERENCE None

ORDERING INFORMATION

1ISO-OXY-2 2 mm Shielded Oxygen Sensor & Cable

5377 ISO-OXY Startup Kit (recommended with first purchase)
5378 Replacement Electrode Sleeve Kit, pkg of 4

7326 ISO2 Filling Solution (electrolyte)
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GLUCOSE SENSOR SPECIFICATIONS

IN VITRO PRECISION Coefficient of Variation (CV) <5%
GLUCOSE RANGE 36-450 mg/dl (or 2-25 mM/L)
RESPONSE TIME (SEC) 100-300s

IN VIVO CALIBRATION In vivo calibration

INTERFERENCE SPECIES Acetaminophen, ascorbic acid, uric acid

LENGTH 5cm

SENSOR SIZE 0.6 x 0.7 mm

REFERENCE ELECTRODE ~ Ag/AgCl

POLARIZATION VOLTAGE = 0.65 -0.7V vs. Ag/AgC

V)

SENSOR LIFE 3-4 months_ in solutions‘at room temperatu_re _
under continuous polarization; 15-30 days in vivo

SHELF LIFE 6 months

OPERATION CONDITIONS = 20° to 40° C (68° to 104° F)
STORAGE CONDITIONS 10° to 25° C(50°to 77° F)

ORDERING INFORMATION

1GS100 Implantable Glucose Sensor (pkg of 2)
91580 Microsensor Adapter Cable
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MACRO SENSORS

Carbon Hydrogen
SPECIES Monoxide Nitric Oxide Peroxide Oxygen
Order Number 1SO-COP-2 ISO-NOP 1SO-HPO-2 1SO-0XY-2
Available Diameters 2 mm 2 mm 2 mm 2 mm
Response Time <10 sec <5sec <5 sec <10 sec
Detection Limit/Range 10nM to 10 uM 1 NM to 40 uM* <100nM to 100 uM 0.1%-100%
Sensitivity ~0.5 pA/nM <2 pA/nM 8 pA/uM 0.3-0.6nA/%
Drift <1pA/min <1pA/min <1pA/min > 0.3%/min
Temperature Dependent Yes Yes Yes Yes
Physiological Interference nitric oxide NaNO, None None
Y & (10 or better)
Replacement Sleeves (pkg of 4) 95620 5436 600012 5378
Filling Solution 95611 7325 100042 7326
Start-up Kit 95699 5435 600011 5377

*Higher detection limit available on request — call for custom pricing.

MICRO SENSORS
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Species Nitric Oxide H20, H.S
Package Quantity (hgof2)  (vhgof3)  (phgof2)  (phgof2)  (phgof2)  (pkgof3)  (phgof3)  (bkgof3)  (pkgof3) | (phgof3) | (phgof2) | (pkgof2)
7
Fiber Diameter (um) 200 200 100 70 500 30 30 7 Conical tip: | 100 100 100
100nm
Tip Length? (mm) 1-51 1-107 1-51 3 5-10 0.5 2 2 2 1-571 1-57 2-57
Response Time (sec.) <5 <5 <5 <3 <10 <3 <3 <3 <3 <5 <5 ~5
Lowest Detection Limit/Range (nM) 0.2 0.2 0.2 1 0.2 1 1 0.5 0.5 1 1 <5
i itivity- 2
Nominal Sensitivity-New Sensor >0 250 6 210 220 205 215 2 205 | > 21 14
(pA/NM)
Baseline Drift (pA/min) none  none none none  none none  nNone  none  none <20 <20 <2
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FLOX-PROBE
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ORDERING INFORMATION

FLOX-PATCH Non-Invasive Oxygen Monitoring Kit, including phase measurement system,
temperature probe; select sensor patches when ordering
FLOX-PROBE In Situ Oxygen Monitoring Kit, including phase measurement

system, temperature probe; select sensor when ordering
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MicroC Potentiostatid, #— K> IL I A—RKD7AO-7£0.79mmMD %Y
AECIHIETEIRIS T — D38 —T IV RSB EBEL T4mm®D
Ag-AgCIEMME AW EEt (106X—V M) LebICRBINE T AH,
FWNESLEFBEMEVBEETIAEDGE. FMICDEXLTIEHWPIFEIC
BEVEDETEL,

2EXH

Zhang X.J. Fabrication, characterization and potential application of
carbon fiber cone nanometer-size electrodes, Anal. Chem., 68(19), 3338-
3343, 1996

Zhang. X.J Poly (tetrafluoroethylene) film housing of carbon fibers using
capillary-pull technology for simple one-stage fabrication of carbon disk
ultramicroelectrodes and their characterization, Anal. Chem., 70(8), 1646-
1651,1998

G. A. Gerhardt, “Nafion-coated electrodes with high selectivity for CNS
electrochemistry” Brain Research, 290: 390-395 (1984).

R. M. Wightman, et o/, “Temporally resolved catecholamine spikes corre-
spond to single vesicle release from individual chromaffin cells.” Pro. Nat!
Acad. of Sci. 88: 10754-58, (1991).

Z. Zhou and S. Misler, "Action Potential-induced Quantal Secretion of
Catecholamines from Rat Adrenal Chromaffin Cells”, J. Biol. Chem. 270;
3498-3505, (1995).
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MICROC
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MICROC SPECIFICATIONS

METHOD
APPLIED POTENTIAL
CURRENT RANGES

2 electrode, DC potentiostat
0.65V, variable + 2.5V
2000 pA, 20 nA, 200 nA, 2 pA

BANDWIDTH 1.67 Hz, 167-1000 Hz

NOISE <1 pA

DISPLAY 31.-digit LCD display, +2 V
RECORDER OUTPUT +45V

RISE TIME <1 ms

EIEECGTTR:RDE PROBE/CABLE Triax shielded, 5 feet

POWER Six 1.5 V alkaline batteries (included)
BATTERY LIFE > 1000 hours, est

SHIPPING WEIGHT 41b. (1.8kg)

ORDERING INFORMATION

MICROC Potentiostat
MICROC-P  Replacement Probe for MicroC
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Dopamine Concentration/Response Curve
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P. S. Cahill, R. M. Whightman, Anal. Chem., 67, 2599-2605 (1995).
F. Gonon, et al., Hebd Seances Acad. Sci. Ser. 286, 1203 (1978).
M. Armstrong-James, J. Millar, /. Neurosci. Methods, 1, 279 (1979).
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ORDERING INFORMATION

CARBON FIBER MICROELECTRODES, UNCOATED

Diameter Length (pack of 5)
CF10-100 10 ym 100 pm
CF10-250 10 pym 250 pm
CF10-500 10 um 500 pm
CF30-50 30 pm 50 pum
CF30-100 30 um 100 pm
CF30-500 30 pm 500 pm
CF30-1000 30 pm 1000 pm
CARBON FIBER MICROELECTRODES, NAFION-COATED
Diameter Length (pack of 5)
CFN10-50 10 um 50 pm
CFN10-100 10 pm 100 pm
CFN10-250 10 um 250 ym
CFN30-50 30 pm 50 pm
CFN30-100 30 um 100 pm
CFN30-250 30 pm 250 pm
CFN30-1000 30 um 1000 pym
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Fo—TEBRCEN TERAETHNEILDORELTTEZEN HEET,
RICEEREIEF408 T RO A M EFEET,

227N — RUIXF IV THREI DY R—bF1 X7 £

IS —MEDEEMEENET . COMBEEFIZIEH T RE
DNATIVORANCEEY) . FERBHICERIREEEHAIL Y,

T AEBEITICHDPSBBIEN TCEET TIRFVIIED T 71N —
AT T4hINr—TIL(WPIEIE501644 K U501645) ICTEH—TA41IL
EROTEN TEET 7T AIDEEGEARA D FERKTHLTILE LA,

OXY MICRO

osensor Oxygen Meter

Ukh

OXY-MICRO-AOT C€

RSB I3H500 T B DB S FADBRICIOMEERDZEN
TEEY,

K 74k % By & N
FxI2A470 WPIDT7A/IN—FT
TavIBET(IOLY—6FIHTE ——lR]
T2ODEF v RIVEERA—2TT,

4 /0Fv7 —<170F v 7 (501656) d— Bt DLH>EBERA~I70O
B —THY), i ($H5%) P50um T BV (I BT RIGEEF ERSh
BIGARICEHEIANELE, 77 A N—B A D140um»r ST —/N—1#Hr-T
B FIHRIFTE0UMEL->TVWET,, Lo —ZDHDIF22mmE. 0.4mm
BORFTULZAFORICABLTOVET ChICE)  TLOESIEHAHAD
REHAEETT o /- LB/ F
TAIVLDBEIOAT71IVERBICH
BH#TY,
vL4/a70——J7AN—=FT Ty BELEH—(501657) 13/ E 1L
SNSTFAN—FT T TIANEH—T . BORIEEREEBFDIDIC
BETT, (HRETIHUTGRBETSHUTAEOINET), TO—T D5
BESOUMT IV T —Ay7ENULABF 1 —TEERHPLBVES. TEOD
TO—tILE—REIhTVWE T KR MiKE
SoEBAEDBAICIEZOTO—EILISKRY
ELJETBEDERETT,

TLIAL VTSN —SATAMTINT7AN—F T T I BFR Y —
(501658) 13, LI EPB0UMES /=ML D TIEDIAA | (IMP) DRI BE
T 771 N=BHDORIDEMMTHEREE H/-FEIEI00uMTT B
B BREE 2 /ECAICIEDAENTEONATVET,

SPECIFICATIONS

MiniTip  MiniFlow MiniSpot ~ MicroTip ~ MicroFlow  Microlmplant
MEASURE RANGE 0-45ppm,  0-45ppm, ~ 0-45ppm,  0-45ppm, 0-45 ppm,

0-45 ppm, 0-100%

DISSOLVED/ 0-100% 0-100% 0-100% 0-100% 0-100% 0760 mmHg
GASEOUS 0-760 mmHg  0-760 mmHg 0-760 mmHg  0-760 mmHg ~ 0-760 mmHg

RESPONSE TIME

[Top] 405 405 405 <2s <2s <2s
DISSOLVED/ 10s 10s 10s <05s <05s <055
GASEOUS

A N A :
AUTOCLAVABLE

DRIFT™ <0.1% <0.1% <0.1% <0.3% <0.3% <0.3%
ACCURACY™ 0.2%

RESOLUTION™ 2.75#0.01 ppm, 9.00 +0.05 ppm, 220 +0.15 mggs,o +0.25 mmHg, 150 £0.75 mmHg, 375 +2.6
TEMP RANGE -10°Cto 50°C

PROBE ASSY LENGTH 2.5m

*130°C, 1.5 atm **100,000 data points, 20°C ***20°C

ORDERING INFORMATION

MINISENSOR SYSTEM
OXY-MINI-AOT Fiber-optic Oxygen Meter for Minisensors *

MINISENSORS (not interchangeable with Microsensors)

501641 MiniTip, fiber-optic oxygen sensor

501642 MiniFlow, flow-through cell with integrated planar oxygen sensor

503090 MiniSpot, planar oxygen-sensitive spot, 5 mm diam. (includes 10)
Requires 501644

501644 Polymer optical fiber with 1 SMA connector

MICROSENSOR SYSTEM

OXY-MICRO-AOT  Fiber-optic Oxygen Meter for Microsensors *
MICROSENSORS (not interchangeable with Microsensors)

501656 MicroTip, needle-type housing fiber-optic oxygen sensor, 50 pm tip
501656-C  MicroTip, needle-type housing, 50 um tip, optical isolation
501656-F MicroTip, needle-type housing, 140 um flat tip

501657 MicroFlow, flow-through housed oxygen microsensor

501658 Microlmplant, implantable oxygen microsensor, 50 um tip
501658-F Microlmplant, 140 um flat tip

*Meter contains two analog outputs and one trigger input
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pHOptica™

HIZ 71/ N—DpH>ZX 74
LEEE

pHOptica Meter

@ I-FaT7EIY—MEBOEF v RIL. AVNJNTHEN R
K774 N—pHRIESR

@ 12vhD7OJ o~ 7N ETFa/Eh2@E. ER71V/L—3>

® HNEBNUAANTBE.BRT7AVL—a [ (@

® FRDKE.RS232( V27 1—ANAVE1—EDRE

pH Optica ¥ Ft9%—

® ERHLUHSTFHEZIFHN

® ERUTH

® TINFETE D REE

0@ ZLKAYEDOY U TINBAIEHRE

O NFETA/L—aveEter Y —imICEBMRET B ZEICKY. . HT—
BROXABEEY > TILORES T HE

Fl=

® 1—Y—TJLURU—RVYTITRNII7 T AEEZRESLCHEEL
@ 1B8NIVE1—RIEHDpHOpticaZz &t rl fE

@ BECVTICKYEETLHDRTEE

0 ZREWITE

.—

pHOptica I= A7 L

pHOpticaX =Y XAF L KT 74 IN=RIZ w2 Y =TI/ AR yk
B —EFERTE L TINF A RIVDPHY AT LTT, ITOBEEISER
TEEY,

® 7S AONER(HIRRLEE) A S DIFF M TIEEARPHAIE
® MRARMNLDF>FMpHEZ2—
©® A pHAIE

pH 3= 4 —

© fEESEIE4mm

® HUYBFICKBpHE Y —ARYNEE

©® 2mm PMMAZFEAXDpHIZ &> —

® 10,0008ETO.1KUTMFT =27y T F—rE—NZ30RICKRE
L T14ERBIE)

pHOptica™i3t 771 /N —t >4 —%F|ALApHAIESY X7 LT . DLRT Y/

AY—THFEMFL TVET COFETR BE—ORBESRAET 5L

nTEEY,

2DODEEBNTTLT Y IRy (sensorfoils) B FIHFIEE T,

POFI—hDpHRERRA IV
NEUCIRS GpHIE .
ZREWIIFE, (503538)

ORDERING INFORMATION

MINISENSOR SYSTEM
PH-OPTICA-MINI  Fiber Optic pH Meter for minisensors'

TeyY—

ZL—F—pHERKRAIV  ZAEYP
T X5 EHSIER M. EFELBIE
FLIAEZRYLY, (502122)

PH-OPTICA-MINI

Optical gensor

pHOptica 170 AT L
pHOpticax 17O XF Lk > J L
FrRIVDPHY R T LT T 711N —
21O Y —DERTEET AT
DORZICEATEEY,

© LR (O BIRELIEBYDME) NDBAELILHBIE
©® pHAIEBEHDLEBE
® 1Yl —ANDBHE

pH w10t 4%—

® FtimE140um

® 2000EDBIETOARYTNFT =27y T TF—NE—RZ30FIZER
L. 16BRERAIEL1BE)

Optical fiber

Vessel or bag
with fransparent window

1750 herY—
T—ZELTEHMOME . £F.
YR —XICTEHETEET,
(502124)

SPECIFICATIONS

DATA INTERFACE RS232

SAMPLE RATE 1 sample per sec

MEASURING PH RANGE 5-9

RESOLUTION (20°C) +0.03 (microsensors)
+0.01 (minisensors)

RESPONSE TIME <1 min.

DIMENSIONS 185x110 x 45 mm

WEIGHT 630 g

POWER SUPPLY 100-220 VAC

MICROSENSOR SYSTEM

5035387 pH MiniTip, fiber optic pH sensor dipping probe, disposable
(4 mm OD), pkg of 3 #5031107 =7 L RIEBHETT

502122° pH MiniSpot, fiber optic pH spot sensors, pkg of 10, OD 5 mm
#5016447 —TIDRIELETY

g=JIb
503110
501644

Fiber Optic Cable with 1T SMA connector
Polymer Optical Fiber with 1 SMA connector

PH-OPTICA-MICRO Fiber optic pH meter for microsensors
TVY—
502124

pH Microlmplant, fiber optic pH implantable sensor (140 um

OD), pkg of 3

" minisensors, foils and spots “Requires 503110 SRequires 501644

KMENTNDI AT LITBIET 52T —ZHRUEEVN. I 2 —Evro0
TV —EBREDHVEEA.
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B AETH

BHEBRND LS. BEBTEKELLEN
LEEE

® ZHHTHLVERRRN
O MBS RER THRATBEREN
© RERORIBEICH T A LFRIM T

=
o HEBENSOFROLUAFRREBEAHADE TR
oy D b

e Y E (EIERERE (SDR)

Dri-RefMEXEFBISWPIFHREL AT RECHRENRVWEMERL
FT AN BCERBRDOBNDIFEAEHNE L A, BEBICKCHAERE AN
FEILTH. F@NETTIIEIEHIEL A,

1AV BREBEEERA AT E

KCIEETRETIEL TH RRNWD D EVDT A A RIREEBEAAAEDE
TERATEET KRCIL A BENTOTH REBEIONFLIBIZEALH)
Etho

BRI R BT IVH . BLUERBEICH T 2MEREN HVET,
%o  FLEXREFICRAL TR RCGECRIFMEN RV DT EAG LW KRETE
ICHRITTEETY,

SUPER-Dri-Ref

WPl OEREF R, EEXEHEEDHFICHEANLHLVERERSR
LEL7 Zhd' | EER2mmOEEEHSUPER-Dri-Ref . BEFRDIRNID
Fo/ A HUERA RO ABEAEEENOERTNREEELRT LR
ICVEMP B YT IVOERRREEARENICIRIIU AR ELRFEMEN
ERLET D EDOH LTIV TRWVMEREREICRETT
BEETMI/OERE

WPINDDRIREF-450£ % E#13. 7=57/-450umNEZ T50.8mmND K3 ')
G AN—ZPEIREINTVWBIBFAR D EDY LTIV T DL —E—H#
IEIZEN TEET,

LuerfiZEiE

DRIREF-LORTERICIE. # XD LuerffE FH b >TWBD T, * XD Luer
R—h(P83DLueriEfi¥ v EHR) ICH B (CEFK TEET MEFBOEMAE
H+2HY). 7O—RN—L AT LTOEEBICRETT,

DRI-REF ELECTRODE SPECIFICATIONS

DRIREF-  DRIREF-

DRIREF-450 DRIREF-5 DRIREF-2  FLEXREF ~ SDR  DRIREF-L ~ 5SH 25H

LENGTH 254 9m 13 Bm 9 75m 35m 2m
DIAMETER 450pm  47mm 2mm 15mm  2mm Standard luer 47mm  2mm
CONSTRUCTION  Coated Glass ~ Epoxy  Isoplast™  Teflon™ ~ PVC  Polypropylene  Epoxy  Isoplast™
RESISTANCE

e <S5KQ  -500Q ~27KQ ~27KQ <5KQ -500Q S500Q ~27KQ
ELECTROLYTE TAAF ST ST — 7 74107 ~5.7x108
LEAKAGE (M/HR) TAXI07  ~57x10% ~57x10 74x10 74x107 ~5.7x10
LEAD LENGTH 30in. (76 cm)

CONNECTOR 2 mm pin

Filling Solution KCl

ORDERING INFORMATION

FLEXREF Flexible Dri-Ref, 1.5 mm diam.
DRIREF-2 Dri-Ref, 2 mm diam.

DRIREF-2SH Dri-Ref, 2 mm diam. (Short)
DRIREF-5 Dri-Ref, 4.7 mm diam.
DRIREF-5SH Dri-Ref, 4.7 mm diam. (Short)
SDR2 SUPER-Dri-Ref, 2 mm diam.
DRIREF-450 Micro-Dri-Ref, 450 pm diam.
DRIREF-L Reference Electrode with Luer Tip

AWNILZFYI)TL—arR

CALBUF-1
AN I LBBE—HICHENVTEL,

8K (Z20mMLAW) T1E YN TT A AL IEBEOAMICHIST B18IEHYY L
BARTY ERARYPBENETOTHEIEICH/WELTIITHKE T IV,
Concentration: 1x10-1, 1x10-2, 1x10-3, 1x10-4, 1x10-5, 1x10-6,
1x10-7, 1x10-8 M at 20°C. Limited shelf life; use within 30 days.

ORDERING INFORMATION

CALBUF-1 Kit of 8 Calcium Buffer Solutions

CALBUF-2
AT LEAFIERICHENTEL,

CALBUF-2i3##IZ 8 CaHlZEIIF DX+ T -3 BICELTVET,
T1EDRMN DS ET A F L REEEL TKA E T D1.0Log BRI T/RLET
CALBUF-2TIRtRICTZDRESHEDXv)TL—>a 5 TAE T 3EALE
DOEFLEOMBIBEEFRD0.305L WV OREMEIFBET FERHIRY 1) ET
DTHEEXICHZNEL TR T IV,

Concentration: 1x10-8, 4x10-8, 1x10-7, 2.5x10-7, 5x10-7, 7.5x10-
7, 1x10-6, 4x10-6, 1x10-5, 4x10-5, and 1x10-4 M at 20°C. lonic
strength: 0.150 M. 11 bottles, 20 mL each. Limited shelf life; use
within 30 days.

ORDERING INFORMATION

CALBUF-2  Kit of 11 Calcium Buffer Solutions
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@ FE(\ IEFE KIS

® ZELEPCVXTL Y

@ 2mmODERSTiH

® EMJBERTF YV T RIVE —

® BFYNIBEF VT3 DEMIcroFilFES ) I DB

=
@ KIAN
O £ RBHORLBAF 2 ERTEE

oy b5

@ in vivo/in vitroTOA 7 #&

ZhEMFERICRELABBINILS I L A)IL KR TPP(TRZ71=IL
RAKRZGL)AF R ERBISEIELE T BEO LR IE2mmZE T4 7 8R4
EHSIX T LD RIRICHZTZZAF v VOB TT, EMANEREREANT
INEFRIE =N ANPHEINERLE T, EMEMATHRILE —IFEHTE
FTDOTC MDA DEBREXBTIOH1HLINICITAET EMITELRE
BIEKDFRICELKREINETER BB BET LB DLERIFEE
FoTDAZTHBTNISEAET

Kwik-Tipld EHRDEE TH A ELELDEXF AL TTHEKRDICE
NET ZhEFhD<KWIKS> BIBAINE —ICIZAIEHFEADZRINE —E, 3K
DEM, 1.2A—ZDBNCHT—TIVEBBREFTIBETD/-HDV I IN A>T
WET, <Tip>BBFYMIKRAIEKDAFEBD AT DT, WPIHDDri-
RefLENBEBHBHFVELLVET.
BEEOPHEINDERICOEXEL TIFTHEARL S,

KWIKH-2

ORDERING INFORMATION

COMPLETE KITS

KWIKCAL-2  Holder & 3 Calcium Electrodes

KWIKH-2 Holder & 3 Hydrogen Electrodes

KWIKPOT-2 Holder & 3 Potassium Electrodes

KWIKTPP-2 Holder & 3 TPP (Tetraphenylphosphonium) Electrodes

HOLDERS AND REPLACEMENT TIPS

KWIK-2 Electrode Holder with BNC cable

TIPCA Calcium Electrode Tips (3)

TIPH Hydrogen Electrode Tips (3)

TIPK Potassium Electrode Tips (3)

TIPTPP TPP+ (Tetraphenylphosphonium) Electrode Tips (3)
ACCESSORIES

3508 BNC-to-US pH Adapter

Dri-RefEEBRICDONVTHIBITZEN,

KWIK-TIP ELECTRODE SPECIFICATIONS

Recommended Min. Slope/ Concentration Selectivity Coefficients
Part # Electrode Color Code Filling Solution Decade Range (-log)
TIPCA Calcium Green 0.1 M CaClz 28 mV 0.1 M-1067>M Na* 5.5, K" 5.4, Mg 4.9
TIPH Hydrogen Orange 0‘011 ’\IG/ICI\II:SApcll—id56 54 mV pH50-12 Na*10.4, K* 9.8, Ca** 11.1
TIPK Potassium Yellow 0.1 M KCI 54 mV 01 M-104M Na* 4.0, Ca** 3.9, Mg™ 3.0
TIPTPP TPP* Purple 10 mM TPP* 54 mV 0.001 M -104M K* 6.0

VXYRAFAVIIARAFI O Vv —

M RZGCERRD V1o OENY MEBIC

AALTYXF 1T+ —I3FD223AIL V7 OXA—Z—EfFRATEZEICEH T,

B 72 (KR AT L AV L) DREFRRNAIED TEET,

CATIONS

ION H+ K+ Cat+

CATALOG NO. IE010 IE 190 IE 200

SELECTIVITY COEFFICIENTS*

Na* 127 197 55

Mg** — 295 49

K* — — 54

Ca™ — 7 =

USEFUL pH RANGE 2-10 4-10 410

SLOPE 56 mV 58 mVv 28 mV

LINEAR RANGE pH 4-12 pK 0-3 pCa 1-7

APPROX. EQUIV. — Cornin ETH1001
477317

*Selectivity Coefficients are expressed here as -log Kij or pKij.

v 17AENyNEFERLT
MO+ REERE
¥ BICIFWPI#8Du0773
EHFEVTIN

ORDERING INFORMATION

1IE010 Hydrogen lon Exchanger (0.1 mL)
1E190 Potassium lon Exchanger (1.0 mL)
1E200 Calcium Neutral lon Exchanger (0.1 mL)
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TIVFR—DNAEF v/ —

IEBEMALED—BILES. BEF. BENKFEFDMD "
ILZBBED/E=DIC, F+ /I N—AD;BEZERICTES ,
47— P CDELF >/ — \
Y ISR &
® 4R—bF+>/N— (NOCHM-4) [FWPID2mm®D DriRef TME IR © 1% B3 X° i fa 0%
BRE2MMO—ELEHR > T — (1ISO-NOP) | B3 (1SO-0XY-2) . W EMEXAT AT
BER{LIK3R (1ISO-HPO-2) DAL RAAAD > Y —Z BT Pl 8E DiHICFAEIN
® WPI®OMicroFil™M > Z—RNILaFERALT. R EEBD2R—N JREEDNO. H202.

PEDOHILEAN AT EE

o BIRIEEE (A7) ZBL COREREHHEIEE

©® 4A~40COREEHE T—BRILBRPMOILFZEDOF I TL—arp
AIHE

=

® ERICESINBARORABMER/NRICT B DEBAF v/ \—
it

® & LI 1 K —NEMEDIK— ORI &Y > 7L EBIBEDIRIFIC
BEBRAN—AEHR

ISO-NOP YD ankAL 43—
ISO-NOP > Y —BEEEEE S

ISO-NOP 2mmt>#—
cRBEFERTE KE
PETL. CEEEIY RS
DS IO ERE S
2—3 B EEEZENM
T32EICE-TISO-NOP
DMREEREIE D LD
TEEY,

V7 ILAHVEMTE.

ce
ORDERING INFORMATION

Juv ISO-NOP Rejuvenator

H2S.O2 7 Dfth1 7>
e
AIE

e

NOCHM

ORDERING INFORMATION

NOCHM-4 Four-Port Closed Chamber, for use with WPI's 2.0 mm elec-
trodes (e.g., ISO-NOP and ISO-OXY-2, etc.)

NOCHM-P  Spare Plug-adapter for ISO-NOP nitric oxide electrode

800100-5 Spare Center Chamber Gasket (package of 5)

NSA 7UKRSS1H—
FIHEDNO Y —Z (EFHTFEIXEICRD

EERERPCRESEET,
AEEBEIIBHEEET.NO
*—=Z—DHINEELRUERE
EBBICEIMLET T,
TIFN—Z—(ZEFEEIN
Y- X5 (THERKL
B 9723 T 9ICEERATIAE
BYNET, WPIHNDLTONO
EEICERATEETY.

ORDERING INFORMATION

NSA-3 ISO-NO Activator

SNAP

S-Nitroso-N-acetyl-D-penicillamine
SNAPREZELEZREBERRDS-Z AV FF—ILEEM T EHBRNT—BE1L
BERICEEMTCEET, MEELRIEIEEL H) BEMERIRS 77—
HEMIETRET. DBLA-T Y BORBIRERIRE MBI LI ERHERLET,
COHZEL IO MIEAD T Rh— & k8IS T . ZLTERE
FF—tECHRIFHERNFEILEZE ML E T, SNAPIEZWPIH DL THONO
Y —DORIEICERTEET 5 I Y ICHENERR S0,

M.W. 220.2 - Purity > 98% by NMR or TLC

ORDERING INFORMATION

GSNO

S-Zra/oNgFF>
GSNORMAANEREFREFEHIVEETIMEEL TEFRRNTHRIEINT
WET, GSNOFRFTHEDAEXR M/NMREEDR L D7D ICERRRERT
FERINTOET, £ BERRO—BIEZROR S — (HE545) ELTERBTAE
AIREMEY BIET,

M.W.336.3 « Cig H1gN407S -
DMSO - Storage: -20°C

ORDERING INFORMATION

Purity > 98% - Soluble in water or

SNAP25 SNAP, 25 mg vial GSNO-50 GSNO 50 mg vial
SNAP50 SNAP, 50 mg vial GSNO-100  GSNO 100 mg vial
SNAP100 SNAP, 100 mg vial
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v oaFv 7
VIIOENY MERIFEDOX N, FRIZER

1
o
AR

WPt TI3 & R ARG . E7-(3 A2

PEMRAOERPEAELEDTAET e O ERC  EE OR N S O, '
EOICBBELEATIATA Oy NE S TELE Shank I g’ Le:nth Glass 0.D. Filament Polil_:ﬁed Catalog # é?afo)
WA CHIET 2OV ATOF 57 (uTip-™) PLAIN o1 p.m . 1.0 mm Thin-Wall Yes No TIPO1TWAF
Zelckn= A J ' o : |
%_Eﬁﬁ—d—% Eidh {7Dt /I‘*O)%ﬂf 0.2 ym — 1.0 mm Thin-Wall Yes No TIPO2TW1F
WA BEREIADEIR CEET KO 03pm  — 1.0 mm Thin-Wall Yes No TIPOTWAF
= S % . .
A#Z(20.1um»510umTY, 0.4 um — 1.0 mm Thin-Wall Yes No TIPOATW1F
0.5 pm — 1.0 mm Thin-Wall Yes No TIPOSTW1F
©® FiRENO0.5uI T OV 7OEXRY M 1 um — 1.0 mm Thin-Wall No Yes TIP1TWA1
HIAT7AN—F& 2um — 1.0 mm Thin-Wall No Yes TIP2TW1
O FSHDOANRDIBEEIZE20%LLA 5pum — 1.0 mm Th}'anaII No Yes TIP5TW1
@ F—/\—EPEILEK 10 pm — 1.0 mm Th\n—WaLI No Yes TIP10TW1
® EX(250mm 10 pm — 1.14 mm A203XV glass No Yes TIP10XV119
- - 30 pm — 1.0 mm Thin-Wall No VYes TIP30TW1
e ;:_Eﬁ {iw%uo;é%nﬁ? (P5HEL) LUER 0.1 um — 1.0 mm Thin-Wall Yes — TIPOTTW1F-L
<@l 1amm : 02pm  — 1.0 mm Thin-Wall Yes - TIPO2TWAF-L
©® FTNTDENYNEREFH 03 pm - 1.0 mm Thin-Wall Yes — TIPO3TW1F-L
® EZ/N\vY 0.5 um — 1.0 mm Thin-Wall Yes — TIPOSTW1F-L
® 10{AAY Tum — 1.0 mm Thin-Wall No — TIP1TW1-L
2 um = 1.0 mm Thin-Wall No = TIP2TW1-L
5,5 3 S a0 5pm — 1.0 mm Thin-Wall No — TIP5TW1-L
DGMFIT(WT=ow
»ILF /07 ( " Y12 7) B 10 um — 1.0 mm Thin-Wall No — TIP10TW1-L
XAIAF T DEGREMBARLEEIC, 00m  — 1.0 mm Thin-Wall No — TIP30TW1-L
L A _
’:J”)Qﬂﬂf’l;f)\77_;f®9+1'g‘“’&1"““ MEA™N T Oers Sum  linch 1.0 mm Thin-Wal No - TIPSTW1LS01
EANREEVEIICINIENTOVET, SILANIZED  5pm 2inch 1.0 mm Thin-Wall No — TIPSTW1LS02
10pm  1inch 1.0 mm Thin-Wall No — TIP10TW1LSO01
10 pm 2 inch 1.0 mm Thin-Wall No — TIP10TW1LS02
30 um 1inch 1.0 mm Thin-Wall No — TIP30TW1LSO01
30um  2inch 1.0 mm Thin-Wall No — TIP30TW1LS02

FRBDI0UTHEH T 1 4AmmDFrES U IEWPIRtDONanoliter 2000 TY .

pTip Sampler Assortments

TIPMIX01-05 Two each, 0.1, 0.2, 0.3, 0.4, 0.5 pm ID, plain shank
TIPMIX05-10 Two each, 0.5, 1,2, 5,10 pm ID, plain shank
TIPMIX01-05-L  Two each, 0.1, 0.2, 0.3, 0.4, 0.5 um ID, Luer
TIPMIX05-10-L  Two each, 0.5, 1, 2,5, 10 um ID, Luer

vA17a71)WIERRER)  O=—KIL
VIIOENY FDFEIEICRE
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CMF20G MicroFil™, 20 ga, 700 ym ID, 850 pm OD (pkg of 4)
CMF22G MicroFil™, 22 ga, 530 um ID, 700 pm OD (pkg of 4)
CMF23G MicroFil™, 23 ga, 530 um ID, 665 um OD (pkeg of 4)
CMF26G MicroFil™, 26 ga, 320t um ID, 430 pm OD (pkg of 4)
CMF28G MicroFil™, 28 ga, 250 um ID, 350 pm OD (pkg of 4)
CMF31G MicroFil™, 31 ga, 100 pm ID, 238 pum OD (pkg of 4)
CMF34G MicroFil™, 34 ga, 100 um ID, 164 pym OD (pkg of 4)
CMF35G MicroFil™, 35 ga, 75 pm ID, 144 um OD (pkg of 4)

CMFo0U MicroFil™, ~36 ga, 20 um ID, 90 uym OD (pkg of 4)
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