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DATE 20 May 1997

Jack Kimbro

UDT Sensors Inc.

12525 Chadron Ave.: Hawthore. CA 90250 . USA
___________________________________________________________ C_-_-_-__-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_
Dear Jack,

Samples of Ohmeda Probes

We are testing your samples of Ohmeda probes with our tester and are finding inaccuracies of around 2%
low at 99% and 2% High at 60%.

This could be because you have matched LED's to a probe with 56K ohm resistors.
Most Ohmeda appear to have 68K.

NB We have simulated a resistor change from 20K to 94K ( limits our Ohmeda instrument accepts) we
can change the accuracy by about 5% at 60% but only 0.5% at 98%.

Tomorrow we are going to test the probes on a Oximeter tester and on a Bio-Tec Index.
Is there any chance you can build a probe using an Ohmeda with a 68K?
We need to find a combination that not only works on the patient but works with the simulators.

If you cannot obtain a sample please let us know.

Kind Regards,

John S. Lamb.
CC Medical Cables Inc.

CrdmetrnNIOTFs: 001 310 644 1727



VIHMED — CE FILE

Summary of investigation into P867RA underread on 3800 oximeter.

Starl ol invesligation into this problem Jan 02.

From this date the lollowing prototypes have been constructed and Lests carried oul -

Jan 2001 Aristo disposable range of probes evaluated on 3700 & 3800 pulse oximeters.
Aristo Disposable (neonatal) gave best results and optics used from these
probes until stocks exhausted.

May 2001 Orther aristo disposable optics giving favourable results assembled into Viamed
probes but prove to read low.

June 2001 4 x MCI supplied prototypes evaluated
- all read low.

July 2001 PEO7R A assembled and tested using 1ai Shin samples
- reads low.

July 2001 PEO7RA’s assembled using Dolphin disposable optics
- all read low .

July 2001 PEO7RA assembled using ) ring in front of the detector
- reads low.

July 2001 P867R A’s assembled using 1. TXD, detector or hoth from Ohmeda originals
- conclude that change of LED to Ohimeda cures or compensates tor underread.
CSI LED with 2 x infrared emitters fitted - doesnot read on DL-3000.

Aug 2001 PRG7RA assembled using Dai Shin samples - LED with 2 x IR emitters on
board
- doesnot wark on DL-3000, underreads on both 3700 & 3800 oximeters.

Aug 2001 PRGTRA assembled using MCT optics, Ohmeda original cable, 23k2 resistor
and our remaining parts
- component changes cure or compensate for the underread on the 3800,

Sept 2001 3 x MCI built PRGTR A s progressively shortened with regular testing

- found that all three probes read correctly when reduced to 8 ft.

- also found that the physical removal of cable outer screen cures the underread
on probe at 12 ft length.

Recommendation made that all PS67RAs supplied us new or repaired as ol
this dale are shortened to 811,

Cable comparison made between ours and Ohmeda. Pin to pin checks carried
out between good and bad probes for capacitance

- unable to identifv a difference between cable / probe types with only 12 ft
lengths to examine.

Cable samples provided to SN to be externally checked.
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VIHMED — CE FILE

- Results suggest change ol cable to that with greater conductor cross sectional
area. Cable ordered, one as above and standard cross sectional area sample
without outer screen.

Ot 2001 P867RA assermnbled using high oulpul mlrared LED [rom D Shin
- read on finger, doesnot work on DL-3000.
Jan 2002 2 x P36TRA’s assembled using new cables
- both read accuratelv throughout the range.
- prototype with inner screen only earmarked as modification to be embodied
inte further manufactured PRG7RA subject to satisfactory testing,

Jan 2002 Both prototvpes further evaluated
- Results goad - both probe prototypes retum the target Spo2 value in the range
100 - 80%.
- Maximum error - 1/~ 1% below 80%.
- 8po2 values displaycd alter by -1% when correctly aligned compared to
meorreelly aligned. Ohmeda original finger probe - displayed Spo2 doesnot
alter.
- Recommend optics are moved forward such that the probe cannot be placed
on the finger incorrectly, fingertip against end stop, prohe optics above and
below finger nail.

Jan / Feb Prototype probes to be tested and tables generated comparing displayed Spo2 to
2002 prohe resistor value for the three Ohmeda models available (3700, 3740 &
3800).

Investigation carried out by § Watmough, Technical I'ngineer, Viamed I .1d.
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Report : Undemead of PS57RA on Ohmeda 3700e oximeter.

05-07-02.

Three probes tested:

CFE1092252, CFB1092262, CFE1092263.

Probe S, | Test result against DL-3000 & 97%

CFB1092252 | Initialy reads 93%. Increases to 95% inapprox S seconds, then

increases to stable 97% in approx 40 seconds.

CEB1092262 | Reads 95% for full duration of fest.

CEB1092263 | Initially reads 93%, cimbing to stakble 97% in S seconds.

Frobe Sk, A (red) nm. M (infrared) nm. |dert resistor
Kohms.
CFE1092252 658.0 928.3 56.2
CF61092252 658.0 9283 56.3
CEE1002263 B520 031.5 6.7

Spec. Red B60+/3nm: All probes OK.
Infrared 940+-10nm: All probes at very lowest wavelength to meet specs.

LED electrical characteristic. CFE1092252 (probe alone).

W (red) mY If {red) mA W (infrared) mY If tinfrared) mA
1350 0.00 850 0.04
1400 0.00 900 007
1450 0.05 950 0.14
1500 0.11 1000 022
1550 027 1050 081
1600 081 1100 208
1650 248 1150 449
1700 579 1200 808
1750 10.36 = =
1800 18.7¢ — -

LED electrical characteristic. CRE1092262 (probe alone).

Y (red) mY If ired) mA W (infrared) m If {infrared) mA
1350 0.00 850 0.04
1400 0.00 900 0.08
1450 0.05 950 017
1500 0.08 1000 038
1550 0.20 1050 0.91
1600 0GR 1100 208
1650 225 1150 408
1700 554 1200 5.76
1750 10.30 = —
1800 1568 = -




LED electrical characteristic. CFE1092263 (probe alone).

W (red) my If (red) mA Wi (infrared) my If {infrared) mA
1350 0.00 350 0.04
141N 1NN ann NNy
1450 0.03 950 0.1
1500 007 1000 033
1550 0.19 1050 093
1600 051 1100 253
1650 1.96 1150 572
1700 499 1200 1033
1750 932 — —
1800 14 .68 - e

LED electrical characteristic: CFE1092252 (probe with adapter fitted).

WF (red) mY If {red) mA Y finfrared) m' If {infrared) ma4
1350 0.00 850 245
1400 0.00 900 299
1450 0.05 950 358
1500 0.11 1000 4230
1550 027 1050 533
1600 0.81 1100 716
1650 248 1150 10.12
1700 579 1200 14.28
1750 10.36 —
1500 1577 = =

LED electrical characteristic. CFE1092262 (probe with adapter fitted).

W (red) mY If {red) mA YF (infrared) m' If {infrared) maA
1350 .00 250 245
1400 0.00 900 3.00
1450 0.05 950 361
1500 0.08 1000 436
1550 0.20 1050 543
1600 066 1100 716
1650 225 1150 9.71
1700 554 1200 12 .96
1750 10.30 = s
1800 15.68 — =




LED electrical characteristic: CFE1092263 (probe with adapter fitted).

W (red) my If (red) mA Wi (infrared) my If {infrared) mA
1250 0.00 220 245
141N 1NN ann a9
1450 0.03 950 358
1500 007 1000 4.3
1550 0.19 1050 545
1600 051 1100 761
1650 1.96 1150 .35
1700 499 1200 16 53
1750 932 — —
1800 14 .68 - e

Frobes tested with adapter cable fited

Frobe Sk, | Test result against DL-2000 & 97%.

CEB1092252 | 965 for 3 seconds then stable 97%.

CEB1092262 | Reads 965 initially, increasing to 97/98% from then on.

CEE1092263 | Intially 96%, 97 % inapprox 1 second, then 98% from then on.

Conclusion:

Infrared emitters fitted inthese probes do not conduct sufficiently high levels of
current to be compatible with the Ohmeda 3700e, resulting in low readings of spO2.

Actionreq'd:

Alternativishy:

1. Replace LED s with components capable of conducting higher levels of current for

the infrared emitter.

2. Fit a series diode resistor combination in parallel to the infrared emitter to increase
currert with the driving 3700e therely increasing displayed sp2.




Underread of PS67RA probes on Ohmeda 3800 pulse oximeter : 02-03-01 : SW.

2nd P867R A prototype based upon Aristo neonatal disposable optics built into Viamed clip -
labelled Proto AS.

Both prototypes A2 & AS evaluated by SW and independently by RT - results as follows :-
SW.

A2 3700 97 90 80 70 60 - Target D1.3000.
97 91 81 71 62 - Displayed SpO2.

3800 97 90 80 70 60 - Target D1.3000.
97 90 80 70 59 - Displayed SpO2.

Finger 3700 100 (aligned) 98 (mis-aligned)
3800 99 (aligned) 98 (mis-aligned)

AS 3700 97 90 80 70 60 - Target D1.3000.
97 90 81 71 61 - Displayed SpO2.
3800 97 90 80 70 60 - Target D1.3000.

96 89 79 69 59 - Displayed SpO2.

Finger 3700 100 (aligned) 99 (mis-aligned)
3800 98 (aligned) 98 (mis-aligned)

A2 3700 97 90 80 70 60 - Target D1.3000.
97 91 82 71 60 - Displayed SpO2.

3800 97 90 80 70 60 - Target D1.3000.
97 90 81 70 60 - Displayed SpO2.

Finger 3700 97 (aligned) 98 (mis-aligned)
3800 98 (aligned) 97 (mis-aligned)

AS 3700 97 90 80 70 60 - Target D1.3000.
97 90 80 70 61 - Displayed SpO2.
3800 97 90 80 70 60 - Target D1.3000.

96 90 79 69 59 - Displayed SpO2.

Finger 3700 98 (aligned) 97 (mis-aligned)
3800 98 (aligned) 96 (mis-aligned)



Test of 1st batch of Southmead spec probes : SW : 11-5-01.

1st batch of 25 probes tested on both 3700e & 3800 oximeters - details as per original document
held in Southmead folder.



Test of MCT prototvpe PS67RA’s : SW : 25-6-01.

4 x prototype P867RA’s received from MCI and tested against the Ohmeda 3800 oximeter on
14-6-01. Probes labelled 1,2.3 & 7 for reference.

Probes tested in comparison to known good simulator signals from DL-3000 SpO2 simulator
and on a human subject.

Results as follows :-

Probe 1.
Human Sim: 97% Sim : 90% Sim : 809% Sim : 70% Sim : 60%
98 94 87 77 68 57
Probe 2.
Human Sim: 97% Sim : 90% Sim : 809% Sim : 70% Sim : 60%
98 94 ]8 79 68 58
Probe 4.
Human Sim: 97% Sim : 90% Sim : 809% Sim : 70% Sim : 60%
97 94 88 77 67 57
Probe 7.
Human Sim: 97% Sim : 90% Sim : 809% Sim : 70% Sim : 60%
98 94 87 77 67 57
Conclusion.

Probes read generally 2-3% low on this oximeter and are hence unsuitable.




P867 underead : Dai shin prototvpe : SW : 05-07-01.

P867RA prototype constructed using Dai Shin samples, results as follows :-

Probe tested on same hand to both oximeter models. 3800 reads 2% lower than 3700
independent of clip site, in comparison to Ohmeda original finger probe.

Conclusion : Unsuitable.

Exact part nos not known.



P867RA underread : Doklphin prototypes : SW : 02-07-01.

Optics taken from Dolphin Ohmeda compatible disposables and fitted (minus metal grid screens)
into Viamed clips for evaluation. Results as follows :-

Serial no. 0016-1.

3700 oximeter.

DL3000 target : 98 94 80 70 60
Displayed : 98 94 80 71 62
3800 oximeter.

DL3000 target : 98 94 80 70 60
Displayed : 95 92 78 68 58

Serial no. 0103-2.

3700 oximeter.

DL3000 target : 98 94 80 70 60
Displayed : 98 94 80 71 61
3800 oximeter.

DL3000 target : 98 94 80 70 60
Displayed : 98 94 80 70 61

* Both probes tested on same hand to both oximeter models. 3800 reads 2% lower than 3700
independent of clip site, in comparison to Ohmeda original finger probe.

Conclusion : Both unsuitable.



P867RA underread : SW : 27-07-01.

Viamed optics fitted into Viamed shells / pad etc with O ring immediately infront of LED and
Detector packages. Probe tested on DL-3000. Results as follows :-

3700 oximeter.

Target DL.3000 Spo2 value 98 94 80 70 60
Displayed Spo2 value Insufficient light on all values

3800 oximeter.

Target DL.3000 Spo2 value 98 94 80 70 60
Displayed Spo2 value 968 92 80 71 60



Test results of PS67RA fitted with Ohmeda components : SW : 02-08-01.

3 probes built using Ohmeda original components / PDI components, results as below :-

PDI LED. PDI sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 62

DL target 98 94 80 70 60
3800 96 92 79 69 59

PDI LLED., Ohmeda sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 6l

DL target 98 94 80 70 60
3800 95 91 79 70 60

Ohmeda LLED. Ohmeda sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 6l

DL target 98 94 80 70 60
3800 98 94 80 70 60

Ohmeda LED. PDI sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 6l

DL target 98 94 80 70 60
3800 98 94 80 69 59

Conclusion - Change of LED package cures or compensates for cause of 2% underread.



Eesults of tests on Dai Shin prototype (2 x Infrared emitters) based PE67RA : SW:

15-08-01.
As stock, 12 ft length, &8k resistor, no windows, labelled “Dat Bhin proto 2 2 IR's".

Shows “probe fatlure” when test atternpted on DL-3000, 3800 (frac).

On Human (3% -

3700 Original Chmeda Lot 27299 93
3300 Dai shin prototype 95
3700  Dai shin prototype 95
3800 Original Chmeda Lot 27299 93
Conclusion,

TTnsuitable.



Results of test of MCT P867RA fitted with Ohmeda original cable : SW : 03-08-01.

P867RA constructed using MCI optics, our connector, shells, pads etc, using Ohmeda original
cable. Fitted with a 23.2k resistor. 10ft length. Pin out as MCIL.

Results as below :-

DL target 98
3700 98/97

DL target 98
3740 98

DL target 98
3800 98

Conclusion.

94
94/93

94
95/94

94
94

90
90

90
91

90
90

80
80/79

80
81

80
81

70
70

70
72

70
72

60
60

60
63

60
63

Change of resistor to value in the lower region of acceptable range gives extra 1% in displayved

SpO2 for high 90°s using the 3800. It doesnot adversely affect the lower SpO2 values.

Change of resistor causes change in the lower SpO2 values for the 3700 & 3740, values

remaining within +/- 3%,

Probe component changes compensate or cure previous 2% underread.



Results of tests on MCT based PS867RA (special) : SW : 15-08-01.

As stock except shortened to match comparson and resistor change.

Wavelength (red) : 654.7-658.0nm.
Wavelength (infrared) : 931.5-934.8nm.

resistor : 21.997kohm.

Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V,
DL3000 module returns (attenuated setting) : Red, 17, Infrared, 16.
Reads 97% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).
Detector test ¢/o sheilded from ambient light.

Red current at

Infrared current at

Detector voltage in

Detector voltage in

measured voltage . measured voltage. response to red. response to infrared.
< 1pA. 700mV, 1pA. < 5.2mV. 700mV, < 4.0mV.
< 1pA. 752mV, 2pA. < 5.2mV. 752mV, 4.0mV.

< TuA 804mV, TuA. <5.2mV. 803mV, 43mV.

< 1pA. g846mV, 16pA. < 5.2mV. 854mV, 8.3mV.

< 1pA. 897mV, 43uA. < 5.2mV. 906mV, 34.7mV.

< TuA 949mV, 116pA. <5.2mV. 947mV, 102.5mV.
< TuA 1000mV, 326 uA. <5.2mV. 998mV, 171.6mV.
< 1pA. 1047mV, 896uA. < 5.2mV. 1040mV, 214.2mV.
< TuA. 1101mV, 2743 pA. <5.2mV. 1099mV, 263.2mV.
< TuA 1143mV, 5482pA. <5.2mV. 1141mV, 288.6mV.
1200mV, 1pA. 1202mV, 11574uA. | <5.2mV. 1200mV, 317.0mV.
1250mV, 1pA. < 5.2mV.

1302mV, 2pA. < 5.2mV.

1342mV, 4pA. 1346mV, 5.0mV.

1392mV, 11uA.

1391mV, 6.7mV.

1451mV, 32uA.

1450mV, 18.1mV.

15301mV, 79uA.

1499mV, 76.0mV.

1549mV, 199pA.

1548mV, 153.4mV.

1601mV, 609 A.

1604mV, 215.7mV.

1650mV, -—-uA.

1657mV, 257.4mV.

1696mV, 4594uA.

1704mV, 288.7mV.

1754mV, 9949uA.

1752mV, 310.5mV.

1802mV, 15370pA.

1800mV, 325.0mV.




Results of tests on stock MCT PS867RA’s : SW : 08-08-01.

Stock MCI based PR67RA taken from stock. Tested on 3800 / DI.3000 - proven to read 2 to
3% low. 121t lone, 68k resistor.

Led removed and old style CSI Led fitted with 2 x infrared Leds on single ceramic -
unable to get probe to read on 3800 using DL3000.

Stock MCI based PR67RA taken from stock. Tested on 3800 / DI.3000 - proven to read 2 to
3% low. 121t lone, 68k resistor.

Sheilds shorted together at clip, both sheilds commoned to resistor at connector -
no change when tested.

Sheilds shorted together at clip, inner sheild connected to resistor at connector -
no change when tested.

Sheilds shorted together at clip, outer sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, only inner sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, only outer sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, inner sheild connected to resistor at connector, outer to yellow (common
anode) -
no change when tested.

Sheilds opened at clip, inner sheild connected to resistor at connector, outer to red (red cathode) -
no change when tested.

Sheilds opened at clip, inner sheild connected to resistor at connector, outer to orange (infrared
cathode) -

no change when tested.

100k variable resistor connected across red led -
Occasionally reads 1% lower when tested, unable to show this happens at a given resistor setting.

100k variable resistor connected across infrared led -
no change when tested.

Jacket & outer sheild stripped and heatshrink tube used to simulate jacket, inner screen
connected to resistor at connector -
reads 1% low when tested.



Ohmeda finger probe, lot 27299 : SW : 02-08-01.

6 core cable, red, brown, green, orange, black, white.

black / white form twisted pair enclosed in twisted inner sheild.

pin

N 00 -1 N W W)

orange infrared cathode
green red cathode

not used

brown/red common anode
resistor 51.14 kohm

not used

sheild/resistor common point
black detector anode
white detector cathode

emitters tested at 651.5nm (*) & 931.5nm respectfully.

(*) Not 660nm as previously thought.



Results of tests on Ohmeda original finger probe, Lot 27299 : SW : 15-08-01.

Wavelength (red) : 651.5nm. (¥*) Not 660nm as previously thought.
Wavelength (infrared) : 928.3-931.5nm.

resistor : 50.8kohm.
Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V,
DL3000 module returns (attenuated setting) : Red, 19, Infrared, 50.
Reads 97% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

< 1uA. 700mV, 1pA. <17.6mV. 700mV, 16.0mV.

< 1uA. 754mV, 3pA. <17.6mV. 752mV, 16.3mV.

< 1pA. 803mV, TuA < 17.6mV. 803mV, 18.1mV.

< JTuA. 854mV, 19pA. < 17.6mV. 854mV, 30.9mV.

< 1uA. 897mV, 43pA. <17.6mV. 906mV, 100.7mV.
< 1pA. 957mV, 147uA. < 17.6mV. 947mV, 169.8mV.
< 1pA. 9990mV, 341pA. < 17.6mV. 998mV, 228.9mV.
< 1uA. 1059mV, 1234uA. <17.6mV. 1040mV, 269.2mV.
< 1pA. 1100mV, 2800uA. < 17.6mV. 1099mV, 320.4mV.
< 1pA. 1142mV, 5927uA. < 17.6mV. 1141mV, 348.0mV.
1200mV, 1pA. 1196mV, 11900uA. | <17.6mV. 1200mV ,378.0mV.
1248mV, 2pA. < 17.6mV.

1298mV, SpA. 1291mV, 17.6mV.

1348mV, 12pA.

1351mV, 18.7mV.

1396mV, 30uA.

1401mV, 27.0mV.

1447mV, 76 uA.

1450mV, 75.0mV.

1496mV, 192pA.

1498mV, 158.7mV.

1557mV, 602pA.

1558mV, 222.3mV.

1610mV, 1193uA.

1607mV, 262.4mV.

1645mV, 2399uA.

1647mV, 288.3mV.

1703mV, 4696 uA.

1704mV, 316.5mV.

1751mV, 7132pA.

1752mV, 333.0mV.

1802mV, 10076 pA.

1801mV, 349.0mV.




Results of test of PDI based P867RA fitted with Ohmeda original cable : SW : 06-08-01.

P867RA constructed using PDI optics, our connector, shells, pads ete, using Ohmeda original

cable. Fitted with a 22k resistor. Approx. 10ft length. Pin out as Ohmeda original.

Results as below :-

DL target 98
3800 98

DL target 98
3740 98

DL target 98
3700 98

Conclusion.

94
94

94
94

94
94

90
90

90
90

90
90

80
80

80
80

80
81

70
71

70
71

70
72

60
61

60
61

60
63

Change of resistor to value in the lower region of acceptable range gives extra 1% in displayved

SpO2 for high 90°s using the 3800. It doesnot adversely affect the lower SpO2 values.

Change of resistor causes change in the lower SpO2 values for the 3700 & 3740, values

remaining within +/- 3%,

Probe component changes compensate or cure previous 2% underread.



Results of tests on MCT based PS67RA : SW : 15-08-01.

As stock except shortened to match comparison & resistor change.

Wavelength (red) : 654.7-658.0nm.
Wavelength (infrared) : 931.5nm.

Resistor : 21.889kohm.
Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V,
DL3000 module returns (attenuated setting) : Red, 39, Infrared, 26.
Reads 96% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).
Detector test ¢/o sheilded from ambient light.

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

< 1uA. 700mV, 1pA. <3.2mV. 700mV, <4.0mV.
< 1uA. 742mV, 2pA. <3.2mV. 750mV, 4.0mV.

< 1pA. 805mV, TuA <3.2mV. 795mV, 4.3mV.

< JTuA. g56mV, 19uA. <3.2mV. g56mV, 8.3mV.

< 1uA. 907mV, 53uA. <3.2mV. 907mV, 34.7mV.

< 1pA. 948mV, 142pA. <3.2mV. 948mV, 102.5mV.
< 1pA. 999mV, 310uA. <3.2mV. 99&mV, 171.6mV.
< 1uA. 1040mV, 684pA. <3.2mV. 1040mV, 214.2mV.
< 1pA. 1100mV, 2135pA. <3.2mV. 1099mV, 263.2mV.
< 1pA. 1140mV, 4.018pA. <3.2mV. 1141mV, 288.6mV.
1202mV, OpA. 1200mV, 8751 uA. <3.2mV. 1200mV, 317.0mV.
1253mV, 1pA. <3.2mV.

1302mV, 2pA. 1300mV, 3.1mV.

1342mV, 4pA. 1348mV, 4.5mV.

1401mV, 11uA.

1399mV, 7.7mV.

1451mV, 28uA.

1448mV, 33.6mV.

1500mV, 67uA.

1497mV, 118.1mV.

1549mV, 169pA.

1554mV, 193.7mV.

1399mV, 493 A.

1604mV, 242 .8mV.

1656mV, 1883 uA.

1652mV, 283.3mV.

1705mV, 4585uA.

1701mV, 314.7mV.

1753mV, 8452uA.

1749mV, 336.0mV.

1802mV, 13094pA.

1798mV, 353.0mV.




P867RA underead on 3800 : SW : 03-05-01.

4 Aristo lot no. / Part nos selected to be built up into Viamed clips - results as follows :-

Part no. 241-1, Lot no. 0038-1 (line 1 from table)

3700 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 98 97 96 95 90 86/85 81/80
Human : 98/97 (SW)

3800 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 97 96 95 94 89 83 78
Human : 98 (SW)

Conclusion : OK.

Part no. 241-1, lot no. 0031-2 (line 2 from table)

3700 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 97/96 96 95 94 90 85 81
Human : 96 (SW)

3800 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 96 95 94 93 88 83 78
Human : 96 (SW)

Conclusion : Unsuitable.

Part no. 241-1. lot no. 0027-3 (line 3 from table)

3700 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 97 96 95 94 89 85 80
Human : IT7(SW)

3800 oximeter.

DL3000 target : 98 97 96 95 90 85 80
Displayed : 96/95 95 94 93 88 83 78
Human : 96 (SW)

Conclusion : Unsuitable.

Part no. 241-1, lot no. 0038-1 (line 15 from table)



3700 oximeter.
DL3000 target :
Displayed :
Human :

3800 oximeter.
DL3000 target :
Displayed :
Human :

Conclusion : OK.

98 97
98 97
100 (SW)
98 97
98 97
99 (SW)

96
96

96
96

95 90
95 90
95 90
95/94 89

85
86

85
84

80
81

80
79



Results of tests on MCT based PS867RA (special) : SW : 17-08-01.

As stock except slightly shortened.

Wavelength (red) : 654.7-658.0nm.

Wavelength (infrared) : 931.5nm.

Resistor : 21.889kohm.

Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.

Forward diode voltage (detector) : 0.4V,

DL3000 module returns (attenuated setting) : Red, 39, Infrared, 26.
Reads 96% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).

Detector test ¢/o sheilded from ambient light.

MCI LED removed.

Red current at Infrared current at Detector voltage in Detector voltage in

measured voltage . measured voltage. response to red. response to infrared.
700mV, 700mV,
750mV, 750mV,
800mV, 800mV,
850mV, 850mV,
900mV, 900mV,
950mV, 950mV,
1000mV, 1000mV,
1050mV, 1050mV,
1100mV, 1100mV,
1150mV, 1150mV,

1200mV, 1200mV, 1200mV, 1200mV,

1250mV, 1250mV,

1300mV, 1300mV,

1350mV, 1350mV,

1400mV, 1400mV,

1450mV, 1450mV,

1500mV, 1500mV,

1550mV, 1550mV,

1600mV, 1600mV,

1650mV, 1650mV,

1700mV, 1700mV,

1750mV, 1750mV,

1800mV, 1800mV,

As stock except Ohmeda LED fitted & slightly shortened.




Wavelength (red) : nm.
Wavelength (infrared) : nm.
Resistor : kohm.
Length :

Forward diode voltage (red) : V.

Forward diode voltage (infrared) : V.
Forward diode voltage (detector) : V.

DL3000 module returns (attenuated setting) : Red,
% on 3800 against DL3000.

Reads
Human : SW : 20.

Ohmeda LED fitted.

, Infrared,

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

700mV,

700mV,

750mV, 750mV,
800mYV, 800mYV,
850mV, 850mV,
900mV, 900mV,
950mV, 950mV,
1000mV, 1000mV,
1050mV, 1050mV,
1100mV, 1100mV,
1150mV, 1150mV,

1200mV, 1200mV, 1200mV, 1200mV,

1250mV, 1250mV,

1300mV, 1300mV,

1350mV, 1350mV,

1400mV, 1400mV,

1450mV, 1450mV,

1500mV, 1500mV,

1550mV, 1550mV,

1600mYV, 1600mYV,

1650mV, 1650mV,

1700mV, 1700mV,

1750mV, 1750mV,

1800mV, 1800mV,




Test results of PESTRA fitted with Ohmeda components : 8YW : 20-08-01.

2 probes built using Chmeda original LEDs and MCI / PDI detectors. Both probes
constructed as per stock supplied MCIPR67EA's. Results as below -

iDhmeda LED, PDI sensor.

DL target 28 24 20 70 &0
3700 28 24 20 70 &1

DL target 28 24 20 70 &0
3800 28 24 20 &5 5%

Human (3W) 3700, Ohmeda original @ 97 3700, Probe as above © 97
3800, Probe as above : 96 3800, Chmeda original : 97

Dhmeda LED, BZT sensor.

DL target 28 24 20 70 &0
3700 28 24 20 70 &0

DL target 28 24 20 70 &0
3800 28 94/93 20/79 89 5%

Human (2W) 3700, Ohmeda original ¢ 98 3700, Probe as above © 97
3800, Probe as above : 98 3800, Chmeda original ; 97

Conclusion.
Cnly change in these probes to stock MCIPE6TEA's 15 change of LED package.

Based on current understanding of the DL-3000, LED package change should not have an
effect on derived 3pO2 values as the DL-3000 should continue to produce identical red to
infrared ratios regardless of the change.

The only difference identified between the packages fitted above and MCIPDI LED
packages 15 the red wavelength : Chmeda 6505nm, MCI 6580mnm and PDI
658 Orm (measured on Prema 20010

Action : Build prototype using 650nm red emitter to eliminate this as source of underread
Sarnples requested to be sourced by 3N from Dai Shin or alternative supplier at 650nm /
930nm respectively.



Test results of PESTRA fitted with Ohmeda components : 8YW : 20-08-01.

2 probes built using Chmeda original LEDs and MCI / PDI detectors. Both probes
constructed as per stock supplied MCIPR67EA's. Results as below -

iDhmeda LED, PDI sensor.

DL target 28 24 20 70 &0
3700 28 24 20 70 &1

DL target 28 24 20 70 &0
3800 28 24 20 &5 5%

Human (3W) 3700, Ohmeda original @ 97 3700, Probe as above © 97
3800, Probe as above : 96 3800, Chmeda original : 97

Dhmeda LED, BZT sensor.

DL target 28 24 20 70 &0
3700 28 24 20 70 &0

DL target 28 24 20 70 &0
3800 28 94/93 20/79 89 5%

Human (2W) 3700, Ohmeda original ¢ 98 3700, Probe as above © 97
3800, Probe as above : 98 3800, Chmeda original ; 97

Conclusion.
Cnly change in these probes to stock MCIPE6TEA's 15 change of LED package.

Based on current understanding of the DL-3000, LED package change should not have an
effect on derived 3pO2 values as the DL-3000 should continue to produce identical red to
infrared ratios regardless of the change.

The only difference identified between the packages fitted above and MCIPDI LED
packages 15 the red wavelength : Chmeda 6505nm, MCI 6580mnm and PDI
658 Orm (measured on Prema 20010

Action : Build prototype using 650nm red emitter to eliminate this as source of underread
Sarnples requested to be sourced by 3N from Dai Shin or alternative supplier at 650nm /
930nm respectively.



Summary of investigation into P867RA underread on 3800 oximeter.

Start of investigation into this problem Jan 02.

From this date the following prototypes have been constructed and tests carried out :-

Jan 2001 Aristo disposable range of probes evaluated on 3700 & 3800 pulse oximeters.
Aristo Disposable (neonatal) gave best results and optics used from these
probes until stocks exhausted.

May 2001 Other aristo disposable optics giving favourable results assembled into Viamed
probes but prove to read low.

June 2001 4 x MCI supplied prototypes evaluated
- all read low.

July 2001 P867RA assembled and tested using Dai Shin samples
- reads low.

July 2001 P867RA’s assembled using Dolphin disposable optics
- all read low .

July 2001 P867RA assembled using O ring in front of the detector
- reads low.

July 2001 P867RA’s assembled using LED, detector or both from Ohmeda originals
- conclude that change of LED to Ohmeda cures or compensates for underread.
CSI LED with 2 x infrared emitters fitted - doesnot read on DI.-3000.

Aug 2001 P867R A assembled using Dai Shin samples - LED with 2 x IR emitters on
board
- doesnot work on DL-3000, underreads on both 3700 & 3800 oximeters.

Aug 2001 P867RA assembled using MCI optics, Ohmeda original cable, 23k2 resistor
and our remaining parts
- component changes cure or compensate for the underread on the 3800.

Sept 2001 3 x MCI built PB67RA’s progressively shortened with regular testing
- found that all three probes read correctly when reduced to 8 fi.

- also found that the physical removal of cable outer screen cures the underread
on probe at 12 fi length.

Recommendation made that all PS67RA’s supplied as new or repaired as of
this date are shortened to 8fi.

Cable comparison made between ours and Ohmeda. Pin to pin checks carried
out between good and bad probes for capacitance

- unable to identify a difference between cable / probe types with only 12 fi
lengths to examine.

Cable samples provided to SN to be externally checked.




- Results suggest change of cable to that with greater conductor cross sectional
arca. Cable ordered, one as above and standard cross sectional area sample
without outer screen.

Oct 2001 P867RA assembled using high output infrared LED from Dai Shin
- read on finger, doesnot work on DL-3000.

Jan 2002 2 x PB6TRA’s assembled using new cables
- both read accurately throughout the range.
- prototype with inner screen only earmarked as modification to be embodied
into further manufactured P867R A subject to satisfactory testing.

Jan 2002 Both prototypes further evaluated
- Results good - both probe prototypes return the target Spo2 value in the range
100 - 80%.
- Maximum error - +/- 1% below 80%.
- Spo2 values displayed alter by -1% when correctly aligned compared to
incorrectly aligned. Ohmeda original finger probe - displayed Spo2 doesnot
alter.
- Recommend optics are moved forward such that the probe cannot be placed
on the finger incorrectly, fingertip against end stop, probe optics above and
below finger nail.

Jan / Feb Prototype probes to be tested and tables generated comparing displayed Spo2 to

2002 probe resistor value for the three Ohmeda models available (3700, 3740 &
3800).

Investigation carried out by S Watmough, Technical Engineer, Viamed T.td.




Underread of PR67RA probes on Ohmeda 3800 pulse oximeter : 02-03-01 : SW.

2nd P867RA prototype based upon Aristo neonatal disposable optics built into Viamed clip -
labelled Proto AS.

Both prototypes A2 & AS evaluated by SW and independently by RT - results as follows :-
SW.

A2 3700 97 90 80 70 60 - Target D1.3000.
97 91 81 71 62 - Displayed SpO2.

3800 o7 90 80 70 60 - Target D1.3000.
97 90 80 70 59 - Displayed SpO2.

Finger 3700 100 (aligned) 98 (mis-aligned)
3800 99 (aligned) 98 (mis-aligned)

A5 3700 97 90 80 70 60 - Target DL.3000.
97 90 81 71 61 - Displayed SpO2.

3800 97 90 80 70 60 - Target D1.3000.
96 89 79 69 59 - Digplayed SpO2.

Finger 3700 100 (aligned) 99 (mis-aligned)
3800 98 (aligned) 98 (nmus-aligned)

A2 3700 97 90 80 70 60 - Target DL3000.
97 91 82 71 60 - Displayed SpO2.

3800 97 90 80 70 60 - Target DL3000.
97 90 81 70 60 - Displayed SpO2.

Finger 3700 97 (aligned) 98 (mis-aligned)
3800 98 (aligned) 97 (mis-aligned)

AS 3700 07 90 80 70 60 - Target DI.3000.
a7 90 80 70 61 - Displayed SpO2.

3800 97 90 80 70 60 - Target DL.3000.
96 90 79 69 59 - Displayed SpO2.

Finger 3700 98 (aligned) 97 (mis-aligned)
3800 98 (aligned) 96 (mis-aligned)



Test of 1st batch of Southmead spec probes : SW : 11-5-01.

Lst batch of 25 probes tested on both 3700e & 3800 oximeters - details as per original document
held in Southmead folder.



Test of MCT prototype PR67RA’s : SW : 25-6-01.

4 x prototype P867RA’s recetved from MCI and tested against the Ohmeda 3800 oximeter on
14-6-01. Probes labelled 1.2.3 & 7 for reference.

Probes tested in comparison to known good simulator signals from DL-3000 SpO2 simulator
and on a human subject.

Results as follows :-

Probe 1.
Human Sim : 97% Sim : 90% Sim : 80% Sim : 70% Sim : 60%
98 94 87 77 68 37
Probe 2.
Human Sim : 97% Sim : 90% Sim : 80% Sim : 70% Sim : 60%
98 94 88 79 68 58
Probe 4.
Human Sim : 97% Sim : 90% Sim : 80% Sim : 70% Sim : 60%
97 94 88 77 67 57
Probe 7.
Human Sim : 97% Sim : 90% Sim : 80% Sim : 70% Sim : 60%
98 94 87 77 67 57
Conclusion.

Probes read generally 2-3% low on this oximeter and are hence unsuitable.




P867 underead : Dai shin prototype : SW : 05-07-01.

P867RA prototype constructed using Dai Shin samples, results as follows :-

Probe tested on same hand to both oximeter models. 3800 reads 2% lower than 3700
independent of clip site, in comparison to Ohmeda original finger probe.

Conclusion : Unsuitable.

Exact part nos not known.



P867RA underread : Doklphin prototypes : SW : 02-07-01.

Optics taken from Dolphin Ohmeda compatible disposables and fitted (minus metal grid screens)
into Viamed clips for evaluation. Results as follows :-

Serial no. 0016-1.

3700 oximeter.

DIL.3000 target : 98 94 80 70 60
Displayed : 98 94 80 71 62
3800 oximeter.

DIL.3000 target : 98 94 80 70 60
Displayed : 95 92 78 68 58

Serial no. 0103-2.

3700 oximeter.

DIL.3000 target : 98 94 80 70 60
Displayed : 98 94 R0 71 61
3800 oximeter.

DL3000 target : 98 94 R0 70 60
Displayed : 98 94 80 70 61

* Both probes tested on same hand to both oximeter models. 3800 reads 2% lower than 3700
independent of clip site, in comparison to Ohmeda original finger probe.

Conclusion : Both unsuitable.



P867RA underread : SW : 27-07-01.

Viamed optics fitted into Viamed shells / pad etc with O ring immediately infront of LED and
Detector packages. Probe tested on DL-3000. Results as follows :-

3700 oximeter.

Target DL3000 Spo2 value 98 94 &0 70 60
Displayed Spo2 value Insufficient light on all values

3800 oximeter.

Target DL.3000 Spo2 value 98 94 80 70 60
Displaved Spo2 value 968 92 80 71 60



Test results of PR67RA fitted with Ohmeda components : SW : (2-08-01.

3 probes built using Ohmeda original components / PDI components, results as below :-

PDI LED. PDI sensor.

DL target 98 94 80 70 60
3700 98 94 30 70 62

DL target 98 94 80 70 60
3800 96 92 79 69 59

PDI LED, Ohmeda sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 61

DL target 98 94 80 70 60
3800 95 91 79 70 60

Ohmeda LED., Ohmeda sensor.

DL target 98 94 80 70 60
3700 98 94 80 70 61

DL target 9% 94 80 70 60
3800 98 94 30 70 60

Ohmeda LED. PDI sensor.

DL target 98 94 30 70 60
3700 98 94 80 70 61

DL target 98 94 80 70 60
3800 98 924 80 69 39

Conclusion - Change of LED package cures or commpensates for cause of 2% underread.



Results of tests on Dai Shin prototype (2 x Infrared emitters) based PE67RA : SW

15-08-01.
As stock, 12 £t length, 68k resistor, no windows, labelled “Dai Shin proto 2 x IR’s”.

Shows “probe failure” when test attempted on DL-3000, 3800 (frac).

On Hurman (3 -

3700 Original Chmeda Lot 27299 98
32800 Dai shin prototype a5
3700 Dai shin prototype 95
3800 Original Chmeda Lot 27299 98
Conclusion

TTnsuitable.



Results of test of MCT PS67RA fitted with Ohmeda original cable : SW : (13-08-01.

P867RA constructed using MCI optics, our connector, shells, pads etc, using Ohmeda original
cable. Fitted with a 23.2k resistor. 10ft length. Pin out as MCIL.

Results as below :-

DL target 98

3700 98/97
DL target 98
3740 98
DL target 98
3800 98
Conclusion.

94
94/93

94
95/94

94
94

90
90

90
a1

90
90

&0
80/79

80
81

80
81

70
70

70
72

70
72

60
60

60
63

60
63

Changge of resistor to value in the lower region of acceptable range gives extra 1% in displayed

SpO2 for high 90°s using the 3800. It doesnot adversely affect the lower SpO2 values.

Change of resistor causes change in the lower SpO2 values for the 3700 & 3740, values
remaining within +/- 3%.

Probe component changes compensate or cure previous 2% underread.



Results of tests on MCT hased P867RA (special) : SW : 15-08-01.

As stock except shortened to match comparson and resistor change.

Wavelength (red) : 654.7-658.0nm.
Wavelength (infrared) : 931.5-934.8nm.

resistor : 21.997kohm.

Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V.
DL3000 module returns (attenuated setting) : Red, 17, Infrared, 16.
Reads 97% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).
Detector test ¢/o sheilded from ambient light.

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

< 1uA. 700mV, 1pA. <32mV. 700mV, < 4.0mV,
< 1uA. 752mV, 2pA. < 5.2mV. 752mV, 4.0mV.

< 1uA. 804mV, TpA < 5.2mV. 803mV, 4.3mV.

< 1pA. 846mV, 16pA. < 5.2mV, 854mV, 8.3mV.

< 1pA. 897mV, 43nA. <5.2mV. 906mV, 34.7mV.

< 1pAl 949mV, 116uA. <5.2mV. 947mV, 102.5mV.
< 1pA. 1000mV, 326 pA. < 5.2mV. 998mV, 171.6mV.
< 1uA. 1047mV, 896nA. < 5.2mV. 1040mV, 214.2mV.
< 1pA. 1101mV, 2743 pA. < 5.2mV. 1099mV, 263.2mV.
< TpA. 1143mV, 5482pA. <5.2mV. 1141mV, 288.6mV.
1200mV, 1uA. 1202mV, 11574puA. | <5.2mV. 1200mV, 317.0mV.
1250mV, 1pA. <5.2mV.

1302mV, 2uA. <35.2mV.

1342mV, 4pA.

1346mV, 5.0mV.

1392mV, 11pA.

1391mV, 6.7mV.

1451mV, 32pA.

1450mV, 18.1mV.

1501mV, 79uA.

1499mV, 76.0mV.

1549mV, 199pA.

1548mV, 153.4mV.

1601mV, 609puA. 1604mV, 215.7mV.
1650mV, ----uA. 1657mV, 257.4mV.
1696mV, 4594pA. 1704mYV, 288.7mV.
1754mV, 9949uA. 1752mV, 310.5mV.

1802mV, 15370pA.

1800mV, 325.0mV.




Results of tests on stock MCT PR67RA’s : SW : (08-08-01.

Stock MCI based PR67RA taken from stock. Tested on 3800 / DL3000 - proven to read 2 to
3% low. 121t long. 68k resistor.

Led removed and old style CSI Led fitted with 2 x infrared Leds on single ceramic -
unable to get probe to read on 3800 using DL3000.

Stock MCI based PR67RA taken from stock. Tested on 3800 / DL3000 - proven to read 2 to
3% low. 124t long. 68k resistor.

Sheilds shorted together at clip, both sheilds commoned to resistor at connector -
no change when tested.

Sheilds shorted together at clip, inner sheild connected to resistor at connector -
no change when tested.

Sheilds shorted together at clip, outer sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, only inner sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, only outer sheild connected to resistor at connector -
no change when tested.

Sheilds opened at clip, inner sheild connected to resistor at connector, outer to yellow (common
anode) -
no change when tested.

Sheilds opened at clip, inner sheild connected to resistor at connector, outer to red (red cathode) -
no change when tested.

Sheilds opened al clip, inner sheild connectled Lo tesistor al conneclor, oulter Lo orange (inlrared
cathode) -

no change when tested.

100k variable resistor connected across red led -
Occasionally reads 1% lower when tested, unable to show this happens at a given resistor setting.

100k variable resistor connected across infrared led -
no change when tested.

Jacket & outer sheild stripped and heatshrink tube used to simulate jacket, inner screen
connected to resistor at connector -
reads 1% low when tested.



Ohmeda finger probe, lot 27299 : SW : (02-08-01.

6 core cable, red, brown, green, orange, black, white.

black / white form twisted pair enclosed in twisted inner sheild.

pin

Noli- RN e N T NS S N

orange infrared cathode
green red cathode

not used

brown/red common anode
resistor 51.14 kohm

not used

sheild/resistor common point
black detector anode
white detector cathode

emitters tested at 651.5nm (*) & 931.5nm respectfully.

(*) Not 660nm as previously thought.



Results of tests on Ohmeda original finger probe. 1.0t 27299 : SW

: 15-08-01.

Wavelength (red) : 651.5nm. (*) Not 660nm as previously thought.
Wavelength (infrared) : 928.3-931.5nm.

resistor : 50.8kohm.
Length :

Forward diode voltage (red) : 1.5V.

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V.
DL3000 module returns (attenuated setting) : Red, 19, Infrared, 50.
Reads 97% on 3800 against DL.3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

< TuA 700mV, 1pA. < 17.6mV. 700mV, 16.0mV,

< 1pA. 754mV, 3pA. < 17.6mV. 752mV, 16.3mV.

< 1pA. 803mV, 7TuA. < 17.6mV. 803mV, 18.1mV.

< 1uA. 854mV, 19pA. < 17.6mV. 854mV, 30.9mV.

< 1pA. 897mV, 43uA. <17.6mV. 906mV, 100.7mV.
< 1pA 957mV, 147pA. < 17.6mV, 947mV, 169.8mV.
< 1pA 9990mV, 341 pA. < 17.6mV. 998mV, 228.9mV.
< 1uA. 1059mV, 1234pA. < 17.6mV. 1040mV, 269.2mV.
< 1pA. 1100mV, 2800pA. < 17.6mV. 1099mV, 320.4mV.
< TpA. 1142mV, 5927uA. < 17.6mV. 1141mV, 348.0mV.
1200mV, 1uA. 1196mV, 11900uA. | <17.6mV. 1200mV .378.0mV.
1248mV, 2uA. <17.6mV.

1298mV, SpA.

1291mV, 17.6mV.

1348mV, 12pA

1351mV, 18 7mV.

1396mV, 30pA. 1401mV, 27.0mV.
1447mV, 76pA. 1450mV, 75.0mV.
1496mV, 192pA. 1498mV, 158.7mV.
1557mV, 602pA. 1558mV, 222.3mV.

1610mV, 1193 nA.

1607mV, 262.4mV.

1645mV, 2399 A,

1647V, 288.3 1V,

1703mV, 4696 uA.

1704mV, 316.5mV.

1751mV, 7132nA.

1752mV, 333.0mV.

1802ZmV, 10076 pA.

1801ImV, 349.0mV.




Results of test of PDI based PR67RA fitted with Ohmeda original cable : SW : 06-08-01.

P867RA constructed using PDI optics, our connector, shells, pads ete, using Ohmeda original

cable. Fitted with a 22k resistor. Approx. 10ft length. Pin out as Ohmeda original.

Results as below :-

DL target 98

3800 98
DL target 98
3740 98
DL target 98
3700 98
Conclusion.

94
94

94
94

94
94

90
90

90
90

90
90

&0
&0

80
80

80
81

70
71

70
71

70
72

60
61

60
61

60
63

Changge of resistor to value in the lower region of acceptable range gives extra 1% in displayed

SpO2 for high 90°s using the 3800. It doesnot adversely affect the lower SpO2 values.

Change of resistor causes change in the lower SpO2 values for the 3700 & 3740, values
remaining within +/- 3%.

Probe component changes compensate or cure previous 2% underread.



Results of tests on MCT hased PS67RA : SW : 15-08-01.

As stock except shortened to match comparison & resistor change.

Wavelength (red) : 654.7-658.0nm.
Wavelength (infrared) : 931.5nm.

Resistor : 21.889kohm.

Length :

Forward diode voltage (red) : 1.5V,

Forward diode voltage (infrared) : 1.0V.
Forward diode voltage (detector) : 0.4V.
DL3000 module returns (attenuated setting) : Red, 39, Infrared, 26.
Reads 96% on 3800 against DL3000.

Human : SW : 97%.

Test of emitters and detector (voltages and currents measured at connector).
Detector test ¢/o sheilded from ambient light.

Red current at
measured voltage .

Infrared current at
measured voltage.

Detector voltage in
response to red.

Detector voltage in
response to infrared.

< 1uA. 700mV, 1pA. <3.2mV. 700mV, < 4.0mV,
< 1uA. 742mV, 2pA. < 3.2mV. 750mV, 4.0mV.

< 1uA. 805mV, TpA. < 3.2mV. 795mV, 4.3mV.

< 1pA. 856mV, 19uA. <3.2mV, &56mV, 8.3mV.

< 1pA. 907mV, 53pA. <3.2mV. 907mV, 34.7mV.

< 1pAl 948mV, 142uA. <3.2mV. 948mV, 102.5mV.
< 1pA. 999mV, 310uA. <3.2mV. 998mV, 171.6mV.
< 1uA. 1040mV, 684pnA. <3.2mV. 1040mV, 214.2mV.
< 1pA. 1100mV, 2135pA. < 3.2mV. 1099mV, 263.2mV.
< TpA. 1140mV, 4.018pA. | <3.2mV. 1141mV, 288.6mV.
1202mV, OuA. 1200mV, 8751 A <3.2mV. 1200mV, 317.0mV.
1253mV, 1pA. <3.2mV.

1302mV, 2uA. 1300mV, 3.1mV.

1342mV, 4pA.

1348mV, 4.5mV.

1401mV, 11pA.

1399mV, 7.7mV.

1451mV, 28uA.

1448mV, 33.6mV.

1500mV, 67uA.

1497mV, 118.1mV.

1549mV, 169pA.

1554mV, 193.7mV.

1599mV, 493 A, 1604mV, 242.8mV.
1656mV, 1883 uA. 1652mV, 283.3mV.
1705mV, 4585 nA. 1701mV, 314.7mV.

1753mV, 8452uA.

1749mV, 336.0mV.

1802mV, 13094pA.

1798mV, 353.0mV.




VIAMED

Variation in product specification

P856RA Nellcor compatible

S/N 941568 ME to 941667 ME

Variation from Viamed specification:

During the design of this probe a range of Nellcor probes was tested for resistor value.
Nellcor use this resistor for two purposes.

1) It informs the instrument that a probe exists

2) Disposables probes use 8K23 - 8K03

< 3)Y use 7k97

It became apparent that a 7K5 ohm resistor was being used by Nellcor finger probes although no actual
“specification has been actually published. A wide variation around this value did not effect the accuracy
of the probes.

However-it was decided that Viamed would use 7K5 ohm +/- 1%

Although this increased the expense it was felt that it would be better to be as accurate as possible
leaving a larger margin for errors.

- This batch appear to be using a +/- 5% tolerance resistor.

Although accuracy should not be compromised the supplier has been advised that in future the correct
specification for this resistor must be used.

This batch have all been tested and released on my authority

J.S.Lamb

Managing Director

19 May 1999

CEMARK\SPOPROBE\variants 19 May 1999
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From: "Medivent Ltd." <medivent@indigo.ie>
To: <info@viamed.co.uk>
Subject: Nellcor Compatible MCI Finger Probes

Date sent: Fri, 24 Apr 1998 12:55:23 +0100

Dear John,

I have just been speaking to Andrew Kennedy, Bio-Medical Engineer, Mater
Hospital, Dublin regarding the Nellcor compatible MCI Finger Probe which
they are evaluating.

Unfortunately the hospital users are experiencing the same problems as they
had with previous MCI probes i.e. poor signal pick up/intermittent data

readout. The probe is being used with H.P. Merlin systems on Post Cardiac
Surgery Patients. They have been comparing the MCI probe's performance

with original Boot Type H.P. Finger Sensors, Nellcor DS100A's and Aristo
Probes.

As you are aware we previously had another complaint about the Nellcor
compatible MCI Finger probe from a hospital who was also using the probe
with H.P. Merlin systems. We have not been able to provide this user with
the second probe you gave us for evaluation due to the Bioengineer being on
an extended annual vacation. Instead we supplied it to a user of Siemens
and Nellcor Monitors and they are happy with the Probe's performance. This
may lead us to the conclusion that we have a problem using the MCI probe
with H.P. systems. Consequently we may have to concentrate our marketing
efforts on the new H.P. users until this issue is resolved.

As mentioned in my fax to you of 22 April please send on the seven Nellcor
compatible MCI Probes due to us and we shall continue to sell these to the
majority of out customers. ’

I look forward to receiving your comments at your convenience.
Best regards,
MEDIVENT LTD.

PHILIP STRICKLAND.

Viamed Limited, 15 Station Road. Cross Hills,
Keighley, West Yorkshire BD20 7DT
Tel +44 (011535 634542/636757 Fax +44 (011535 635582

Email info@viamed.co.uk
Registration No 12917565 in England
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UNIT 10, HILLS INDUSTRIAL CENTRE, LIFFEY BRIDGE, LUCAN, CO. DUBUN, TRELAND.
Tel: + 353 1 8260338 (5 fines) Fax + 353 1 8281004

FAX

TOTAL NUMBER OF PAGES INCLUDING COVER SHEET .......ccvmieer eevessasbesisistsss sty nesreat
IF YOU DO NOT RECEIVE ALL PAGES - PLEASE CONTACT SENDER, TEL: + 353 1 6280338

ATIN: MR. JOHN LAMB AT: VIAMED LIMITED

‘ROM: PHILIP STRICKLAND cc:

DATE: 20 FEBRUARY 1998 NO: 0044 1535 635582
Dear John,

As per our telephone conversation earlier this afternoon, a total of nine probes were sent
back for evalutation/anaiysis and the serial numbers are as follows:

Serial No. 7J01728 Supplied to Mater Hospital, Dublin.

Serial No. 7701729 Supplied to Mater Hospital, Dublin.

Serial No. 7J01730 Supplied to Mater Hospital, Dublin.

Serial No. 7J01732 Supplied to Rotunda Hospital, Dublin,

Serial No. 7J01734 Supplied to Rotunda Hospital, Dublin.

Serial No. 7J01735 Medivent Sales Stock

Serial No. 7J01736 Medivent Sales Stock .

Serial No. 7J01737 Medivent Sales Stock »

Serial No. 7702026 Medivent Sales Stock \
You

All probes were sent to per post on 17 February 1998. Please let me know when you have
any feedback. A '

Best regards,

MEDIVENT LTD.,

PHILIP STRICKLAND.
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FAX REF. : Page 1 of 1

20 February 1998 ac,

Chris Fontana ﬂc‘,‘ /{,,.ﬂs,td
MCI 1340 Logan. Costa Mesa. CA 92626 —
Fax 001 714 545 7212 4D 7

o I W - ks el o e ey T A o i e ———

Dear Chris

URGENT
Potential problem with P§S6RA Possible HOLD on ALL Sales

We have had two problems notified to us this week regarding P856RA sensors. Batch 7J

I, The sensors reportedley would not switch on an HP Merlin
They were all tested prior to dispatch for continuity of Diodes.

2. Unrehable readings has occurred for a second time in Ireland. This time using Nellcor
instruments ? Not yet confirmed .

3. The P856RA continues to work on Nellcor instruments even under simulated (DL3000) poor
conditions. We carried out tests on Nellcor instruments both here and in a local Hospital

4. So at present we are concentrating on the Merlin.

5. Please check URGENTLY at your end the current wiring diagram of the DB9 we believe there
may be a difference between Nellcor and MCI. This is being checked out now and initial
observations suggest we may need to re-wire a extra screen.

6 We are re-wiring a DB9 ( Amp) splitting the screens and will test it on a Merlin.

7. We need to establish very quickly whether or not we have a wiring general problem or a batch
problem.

The P8S6RA has inner and main screen connected to Pin 7. This is also true for Epic

The Original Nellcor has the inner screen separately connected to Pin 6. The inner screen is not
connected at the finger clip end.

Kind regards
John § Lamb \
. Viamed Limited, 15 Station Road. Cross Hills
C J m X L3 L 1]
¢ I Kimbro UDT Keighley, West Yorkshire BD20 7DT
Ajohn\MCI Tel +44 (011535 634542/636757  Fax +44 (011535 635582

Email info@viamed.co.uk
T Registration No 12917565 in England
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MEDVENT TD «c5a

UNIT 10, HILLS INDUSTRIAL CENTRE, LUCAN, CO. DUBLIN, IRELAND.
TEL:+353 1 6280338 FAX: +353 1 6261904 E-mail: medivent®@indigo.le

Our Ref: PS/MCR  vyour Ref: Date: 17/02/98
PAGE 1

Mr. John Lamb,
Viamed Limited,
15 Station Road,
Cross Hills,
Keighley,

West Yorkshire,
BD20 7DT
England.

Dear John,

[ am sure you recall our recent discussions regarding the Mater Hospital, Dublin and their
concerns about the quality of read out when using the new MCI Nellcor Compatible SP02
Finger Sensor, part no. P856RA. As we were unable to convince them that the MCI probe is
as good or better than the original we ended up issuing them with a Credit Note and taking
back the three units we supplied. :

On 29 January 1998 the Bioengineering Department in the Rotunda Hospital, Dublin,

a maternity facility, ordered for the first time 2 x MCI Nellcor Compatible Sensors, part no.
P856RA and these we duly supplied. The Bioengineer received the probes and immediately
supplied them on for use in the hospital. As soon as these were put in use he began receiving
calls from the Nursing Staff complaining that the probes were not working correctly.

He collected the probes and called Medivent and we sent in two Engineers to investigate.
Both Engineers confirmed that when placed on the finger, the MCI probes were less able to
pick up signals in comparison to the Nellcor DS100A. Both Engineers concluded that the
performance of the MCI probe was markedly inferior to the DS100A. They then tried brand
new MCI probes, but found the same results.




" MED

UNIT 10, HILLS INDUSTRIAL CENTRE, LUCAN, CO. DUBLIN, IRELAND.
TEL:4+353 1 6280338 FAX: +353 1 6281904 E-mali: medivent@indigo.ie

VENT D <

OurRef: PS/MCR Your Ref: Date: 17/02/98
PAGE 2
” w\
cont'd
As this is the second independent complaint regarding the MCI probe part no. PR856RA [ am
sending you our stock of this probe type for evaluation. I have included new and returned
probes. The Serial Numbers of the two originally supplied to the Rotunda are 7J01732 and .
7J01734. Please let me have your comments as soon as possible.
Best regards,
MEDIVENT LTD.,
S
' 4
PHILIP STRICKLAND.
\
.

| .
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SoEaY s oS Tt
-------------- ADRAN ELECTRONEG/
ELECTRONICS DEPARTMENT
Ysbyty Gwynedd _
Gwynedd
LL57 2PW

Llinellau Uniongyrchol/irect Lines: Ffon/Tel: 01248 384358
Ffacs/Fax: 01248 370892
Ein Cyf/ Our Ref: PCH/REG

11 October 1999

MrJLamb
Viamed

15 Station Road
Crosshills
KEIGHLEY
West Yorkshire
BD20 7DT

~ Dear John,

| have tried these probes on a Ohmeda 3800 picked at random and it is reading low 3%. Tried themona
Blox 3740 and they produced the correct reading.

Tried one of your existing probes on the 3800 and it read 3% low. They appear to be giving the same
results as your old probes.

This problem obviously needs further investigation.

Yours sincerely

Q@—a@w

Peter Hughes
TECHNICAL MANAGER

Ymddjriedolaeth GIG Gogledd Orillewin Cymru, Ysbyty Gwynedd, Bangor, Gwynedd LL57 2PW
Ffon/Tel: 01248 384384 o Ffacs/Fax: 01248 370629
North West Wales NHS Trust, Ysbyty Gwynedd, Bangor, Gwynedd LL57 2PW
WKG 0173




" 91785248945
06 OCT. 99 21:58 (01785248945 VIAMED NO. 002 PAGE 01
6T OexS

-
3

- JosT A ek e o P Yoo LOTE AT om THE
Bm@o&_?!—a@ch«
. As vou ALeRY Wrsows e PRoBLEM STTETS) wokeN
. f-rwo of ouwr. flobes FoLeEN che: LIERET  LEOADNINGS |
L uoHeny 05@ Ory A OrmEP™ "3800

E&HE‘DWW THE PLlSE OXIMERIL WAS GuING
) DI1NGS (soe previous _Foe?)  Tre PLQE Orited
NAS. sm-'r SRT TTO DHMEDA —TH +HMUE A CAUBATION

- chC‘( TTHIS WA TDHoRE AT, MDD o7R ')c‘:fﬂt‘nwm*( m’b
e.erok-fc;_\, FAUAEDS Lol ouR, MSTBES, —Time POSE OMMETR
LWOAS, n.em@ RY OwnrEDA woT71 RO AT mum'), a‘r'rms
) Po»..r?' THE Eﬁﬁzwﬂfa’m&r‘ m DR AROTBED (i)
- REARIET oRIGHNAL AN, THE oy BT INGS, LooRe s
| ;3:_2\&@;— "bf?,?cﬁ‘fé_) o "TFIeN/ qog—-mq.-& oS wm—r —ﬂ'-re; -
o | AL :N—-rb '-11—15 'Ddﬁtﬂm'f m\?b aﬂm-mv_ ﬂa&tﬂ
lF:-tClS“l' A "TH€ PULDE OXIMERR. LR, PUESTIoNS CoRY
rESTED c-ur‘fbf TR0 OF_ oLt PLOTED rwin Ama oRIEH AL
 DUMEDA G —THESE. PEOPLE, (s AL IO ST T ARG
on oLl PRObES NERE VERT oW, Trea PUSE QMg LAY
SOy Ty e 3o AS . LOLTN mmmsmn'e T IR ~TFIE
OFFICE, TS, wASIONE BY Stose iy MaG( roin THET ALK
ITRAT T wanS M7 coRRECT,
o Hosere puse ovimerm perumass V78 e Hosbrm
AFTER. A eXTO DR Lomes IS MEIIACTE T w1y TN
E_‘DGPQPUNU\:& WHAT o€ AE araraér-To Do ﬁfsb—rhn-r { woug
LSRR eT MaoAges MLHuemss-—m MNEDCTTDAY, u-vé OUSLINE-
DAY Me HoGwes, omo% THe office. Rdae | C:.Qum 1104
TS CorPrmns —TERAT U7 oA A YR o APSTINST Pkcs@c 2~

_"Dtsco:sa Lar T A :mvulcm-\.\ sPomET-rt: Treve u\\-ﬂ-fe,oﬁ'fce |
l COrNTRCTED | Hm( “THAT DAY ﬂ% BRED ONT e ORCRGEM ¢
3D NECRERY T TRNE jry TEST ARES 1M A ol oﬂwesx%
G O TTHE CAST UISIT T ~Tire Hoyr'm--t; See & Hu&ﬁcb q-;
._swow HiM MO varsion o Aabe D R TEST O T - g of
BETH PROBES: FO A Lot Do —ro T peEsve PR THE
 ERTTH R, ohve D BE oW O THE AN WHO s*mv\"r'% -
e el P e (S Tire l‘beﬁ'u Pc—:l‘zs.om CORITTINIT W
e conﬂﬂw.e. TTHIS veRSion —rb o thgtfﬁ'ye sr.::w\ 'Y FON

_ Swe;c‘ﬂe&-r"& L.eﬁuluq- os._.pc-._._ F?o&—nwe P&A/lou) ﬁe‘\&y\:,‘ 7 wﬂb
PoinTd awt o M Hoeres, A+ The PASREY LoRE Folk,

&Vﬁww\»_ S AOED U MO SERING, NOMEEES |



v " 06 OCT. '99 21:59 01785248945 VIAMED NO. 002 PAGE 03
Jor D -

Pe:tar- . oam

Tooew | AR “TW0 CALS or My AaSwel PHoNE (oM
dc,mq "‘!‘Q.Llw& N --n-m-r'-n—re Pho&ss Sy Gmecﬂl Hﬂb-n:
LECOME oWT wwiTHOUT Fﬂlg"ﬂbﬂ‘f TTHIS WNAS Fau.ot'o& IS‘/A

ot:f& _
: n cewmc-r Qol—m) ﬁ":tb HC %Q) Mc. -ij"r' { sﬂouQ NOT
Hn-ve, LEFT —THe PROBES M EmaedR, ﬁu\( Ay Hwnvu'bow‘rs-
N LT See \F They NMQ [ s D™ T AN \:WQ b~y
Ccauvemswﬂau AASCTH w 1T WA D ARG T T8 LOWVE oug
ptoBe F 1 H@-‘m &u"'-vt; T uo—r' T EOTVE q:scrrkf qu -
el ~E. ( AS wlomaly Al THIT STYE SAD ST Th LONE
AN PLORED 1N Hoym,oue( T PLOBES o —THIY TS 1N
VIEHED S “Tie7 ALe r@ua FSRTIESTINGr, |'M SWKE. reveE

...... TR e TRAT bo' N e PLOTRED OF -r'ms —vPE.,
R Prrsyagay (Sﬁwemg PIILE DOINEr THE ~TET A TETOANINES
THe PLSBED DM 76 —THE ofACE EPRUY MNECT LesK



MEDICAL
|’A DEVICES
AGENCY

Safeguarding Public Health
15/11/2001

Mr J Lamb MDA Ref 20011105.011-3 [ N\ 3/ [ ]

Viamed Ltd ! (R

15 Station Road | Vi

Cross Hills (nl 1 5 NO
Keighley |
BD20 7DT [ ey

UL _JIN_/

MDA ADVERSE INCIDENT CENTRE (Direct Tel / Fax: 020 7972 8080 / 8109)

Dear Mr Lamb,

We have recently received the attached report from BRADFORD HOSPITALS NHS TRUST BRADFORD
ROYAL INFIRMARY (their ref:) concerning the following device:

Device MONITORS, PATIENT

Item SECTION TO ALLOCATE
Model Pulse Oximeter Finger Probe
Batch Number

Serial Number

Please could you investigate this matter and tell us of your findings and any action you propose taking,
liaising with the reporter as necessary. We are content for them to release any samples or devices which
may help your investigation. When requesting any samples, please could you show the reporter a copy of
this letter. Unless we hear otherwise, we will be relaying your response to the reporter.

Unless you are already in correspondence with the MDA regarding the performance of this device model,
could you please provide the following information for our ongoing risk analysis. Please provide answers
as they become available: we realise that in some instances it will not be possible to provide accurate
answers until the investigation is complete.

-is the device involved in this incident CE-marked under any of the medical devices Regulations?
- is the report relevant to any other CE-marked devices that you manufacture?

- have you received any similar reports involving this model in the UK / Europe / worldwide?

- how many of these devices have you sold in the last year in the UK / Europe / worldwide?

- (where applicable) has the analysis of the manufacturing records for this batch indicated any
abnormalities?

If the report is relevant to a CE-marked device, and your investigation reveals that the incident led to, or
could have led to, a death or serious deterioration in health then it will be dealt with under the
requirements for medical devices vigilance.

Yours sincerely

A\ PLEASE
1“)!%?&13:: Adverse Incident Centre AC KN OWLE D G E
RECEIPT

ME )
HanE)i:)CIAFI; DEVICES AGENCY - An Executive Agency of the Department of Health X
al House, Elephant & Castle, London SE1 6TQ. Tel: 020 7972 8000 Fax: 020 7972 8108 ¢ )

E- [ o~ -8 . . . B P S. S
medical deVICe gov.uk In ernet: ht p//WWW medlCa] deVlCe gov uk IVESTOI PEOPLE
mail: mail@ a S t & S 5 INVESTOR IN PEOPLE
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1 OF REPORT
Trust/Hospital/Unit:
Person making report:
Position:

Telephone/Fax No:

Date and rime of incident:

Alternative contact:

2. DETAILS OF MEDICAL DEVICE
INVOLVED

Generic type of medical dovies:
* Brand name:

Model/Size:

Serial/Product Code No:
Batch/Lot No:
Manufacturer/Supplier:
Conract:

Telephone No:

Does the device or its labelling bear the ‘CE’marking@! N/ XOT KNOWN

Date of manufacture:
Date put in vse:
Quanticy defective:

Location of device now:

3. ADDRESS FOR COMPLETED
FORMS OR ADVICE

/1’////”/ @oot

J/éff VA

Alo7 9//22?0/7

L0 1105 7001 5~

ADVERSE INCIDENT REPORT
Relaring fo Medical Devices

This form should he used for reports of adverse incidents concerning medical ‘
decices, under the terms defined in HSG(93}13. HSG(93)26 and Safety Notice
MDA SN9401 and SN9601. It should be completed and submitted withour delay
the MEDICAL DEVICES AGENCY'S ADVERSE INCIDENT CENTRE ar the address

lgi«ven below. /[ ﬁ,yﬁh‘/ /é‘mb /V( ]

_Rosvioey HasParhtS T2uST
CP\&-I L Hid .
Neneer — ECETNEdDAL ERPrENT SERNCES.
_OI2 7 264137 / 36 W3
Mo 29" Ok | . .
M rePued LSS

fde  oxmewl  Frcst_ Fpbe. L
epPoleDd © OlmedA’  Prebo. L. pold
ifmger cbp  Shall o wpedd | wabn
OUmedh 3775 OxuneTsR -
THPE = OWSDR erg»am\ FAGER Clp
Viaved . <
Simnan NA’TM\LFF N -
_O1S3S 63uSw2

_Medion Pﬂyms DT

Medical Devices Adeney. Adverse Incident Cenire, Hunnibul House, Elephant and

Castle, London SE1 6TQ Medlca! DGV!CGS Agency

Direer Line: 01 71 972 8080 (messade service on this number ourside office Rours)

Fax: 0171 972 81()9 2= NOV 20Mm

Please sce over pase

P LY
CAdverse Prpidiant Dasten
e iv x.uuluviw ’w@wﬂgaw



01/11 '01 THU 16:49 FAX

;
4. NATURE OF INCIDENT OR DEFECT
. Was anv injury caused® YES @

To whom: PATIENT/STAFF/OTHER

Nature of injuries and treatment:

Consultant in charge (if known) d VEPJZ. F&Eﬂ— Can, bg._.p)\qgg.ﬁL an _Ywa,
A a posban _hee o Oz Sahambons

Details of incident or defect and

loeal action taken:

5. IMPORTANT

6. TRANSFER OF DEVICE TO MDA
(IF RELEVANT)

Method of decontamination used:
Signed:

Date-

are. oAesSal = G276 . Adrunstrztion Q‘G O

d1002

= pherk’ LstafyﬂquMlizliEj Nonuledurer ba e

_foud Suppligd  (astracdion (Baflek b Specc

tonbudRons  fn_place  Seasof tsbldaledeor withans

__oLnic;_JiiL;_fbggi;ianL o, o Pus Sk Coure,

e hote el Has_ustraaion wes pst
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Devices which are the subject of this report and/or have been involved in adverse
incidents should not be interfered zith except for reasons of safety or to prevent
loss of patient related data. Dial semrings, position of taps, switches etc., and other
relevant information should be recorded.

Where the device(s) has/have been used, it/they should be decontaminated, unless
this would destrov material evidence #n which case the device(s) should be
enclosed in a suitable container to reduce the risk of infection. Contaminated
items should not be sent through the post Adzice on decontamination is given
in HSG(93)26 and HC(91)33.

For single use decices or consumables ull material evidence, including wrapping
materials and containers, should be preserved and suitably labelled.

The manufacturers of the devices (or their agents) may be allowed to inspect
them in the presence of o responsible officer but must not be ullowed to interfere

with them, or remove any part, af this stage,

Further adsice on decontomination, devices held in quoarantine. mumifacturer uccess
to devices or other reluted matters meay be obtuined from the address overleuf. If
you ieish to send sumples to the MDA, please sign the decluration belos:.

I am sending this/these device(s) w vou for investigation. The device(s) is/are safe
to handle and relevanc informarion is included on chis form or on the attached sheet(s).

MEDICAL DEVICES AGENCY AN EXECUTIVE AGENCY OF THE DEPARTMENT QF HEALTH
. 1Y
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MEDICAL
.’A DEVICES
AGENCY

Safeguarding Public Health

13/12/2001

MrdLamb Your Re
Viamed Lid MDA Ref20011105.011-3

15 Station Road
Cross Hills
Keighley

BD20 7DT

MDA ADVERSE INCIDENT CENTRE (Direct tel/ Fax: 020 7972 8080/ 8109)
Dear MrLamb
Thank you for your report in connection with the foliowing device:

Device MONITORS, PATIENT

item SECTION TO ALLOCATE

Model Puise Oximeter Finger Probe
Batch

Serial Number

So far as we are concemed, the file on this report is now closed. However, we shall continue to
monitor the situation and would welcome details of any additional or similar incidents.

Many thanks for your help in bringing this matter to a conclusion.

Yours sincerely

%,e\,\‘;hvx ’h W/
. Tony Sant -
“ Manager, Adverse Incident Centre

PLEASE QUOTE OUR REFERENCE IN ANY REPLY

e MM e 4Tk . s s

“L’ ‘ﬂ\all
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\

MEDICAL DEVICES AGENCY - An Executive Agency of the Department of Health
Hannibal House. Elephant & Castle. London SE1 6TQ. Tel: 020 7972 8000 Fax: 020 7972 8108 Yoo ¥
E-mail: mail@medical-devices.gov.uk Internet: http://www.medical—devices.gov,uk INVESTOR IN PROPLE
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SpO2 Probes — CE FILE

Customer Complaints, User Feedback and Clinical Trials

Customer complaints and feedback information is held:

1. Complaints file.

2. Complaints file Paperport.
3. Repairs file (Approach).
4. Individual customer files.
5. Goldmine customer files.

6. Archives (up to 25years).

HI. Customer Complaints_SpO2 Probes
28/01/2005 Page 1
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Sp0O2 PROBES — CE FILE

Analysis of Complaints and Customer Feedback

Ohmeda P867RA: Failed on some very thin patients. Light transmitted through the
Finger Pad was sufficient to fool the electronics into a “No Probe Connected™ Unit
failed safe.

Pads Changed to Black — Problem solved.

Electronically the Probes were identical with OEM.

Clinical Trials for Long-term use are ongoing,

Datex P872RA: Original Probes have had many user problems, which the compatible
has tried to correct.

The use of better screening and a high quality cable has been successful.

The P872RA does not work well on the Cardiograph II.

Datex now have another new version, which is better.

The P872RA is matched to the latest Datex Probe.

Nellcor P856RA: Some problems using Nellcor on older HP Merlin have been

encountered with the very thin patients.

Nellcor has in the past experienced problems with SpO2 Probes, which did not work
on all patients.

The P856RA problem whereby the Nellcor monitor does not see the probe seems to
be restricted to one batch (7)), with thin patients on old versions of Hewlett Packard
Merlin Monitors.

Hewlett Packard has introduced a software upgrade, which appears to have eliminated
the problem.

So far no problems have been serious, or involved with inaccuracies. In all instances,
the instruments have failed to detect the probe.

HI. Complaints Analysis_SpO2 Probes
28/01/2005 Page 1



Sp0O2 PROBES — CE FILE

Space Labs P857RA: Some problems arose with connection to Space Labs
equipment.

After consultation with the original MCI, it was found that the configuration of these
probes is not compatible with the following monitors.

90465 /90466 / 90467
The problem was corrected by changing the P857RA to Nellcor technology.

Nellcor P856RA: A complaint was received with regard to connectors being supplied
moulded 9 Pin.

After consultation with MCII it was found that due to a cable shortage, an alternative
supplier was temporarily used. This problem has now been corrected.

The probes in question were returned and replaced. No further problems were
reported.

Various: A number of differing faults have been reported with various probes.

The probes were tested to evaluate these faults, and a report created.

The probes were returned to MCI who undertook their own investigation. Their report
indicated that they could not duplicate the problems. Their statement showed No Fault
Found.

The repairs were then undertaken by Viamed to ensure correctness to specifications.

Ohmeda P867RA: A problem was found with the Hypertronics connectors not fitting
the monitor socket.

The connectors were measured and some were found to be slightly oversize. Greater
inspection was implemented.

The manufacture replaced the shells with correct size, and implemented tighter
inspection / Q.A. controls.

Ohmeda P867RA: A problem has arisen with Low Saturation of these probes.
The MDA were involved with an Adverse Incident. Viamed responded with a letter
stating our position in regard to Instructions with repaired probes. The MDA were

happy with this response and subsequently closed the file.

Labels are also to be added to the repaired items.

HI. Complaints Analysis_SpO2 Probes
28/01/2005 Page 2
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MEDICAL
.’A DEVICES
AGENCY

Safeguarding Public Health

13/12/2001

MrJLamb | Your Re

Viamed Ltd MDA Ref20011105.011-3
15 Station Road

Cross Hills

Keighley

BD20 7DT

MDA ADVERSE INCIDENT CENTRE (Direct tel / Fax: 020 7972 8080 / 8109)
Dear MrLamb

Thank you for your report in connection with the following device:
Device MONITORS, PATIENT

item SECTION TO ALLOCATE

Model Pulse Oximeter Finger Proboe

Batch

Serial Number

Sa far as we are concerned, the file on this report is now closed. However, we shall confinue to
monitor the situation and would welcome details of any additional or similar incidents.

Many thanks for your help in bringing this matter to a conclusion.

Yours sincerely

g,e\,\ébtv\ ’h W’
. Tony Sant '
“ Manager, Adverse Incident Centre

PLEASE QUOTE OUR REFERENCE IN ANY REPLY

L L S SR . [

MEDICAL DEVICES AGENCY - An Executive Agency of the Department of Health
Hannibal House. Elephant & Castle. London SE1 6TQ. Tel: 020 7972 8000 Fax: 020 7972 8108 \6"*,\'-';'
E-mail: mail@medical-devices.gov.uk Internet: http://www.medical-devices.gov.uk INVESTOR IN PEORLE
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15/11/2001

Mr J Lamb MDA Ref 20011105.011-3
Viamed Ltd

15 Station Road

Cross Hills

Keighley

BD20 7DT

MDA ADVERSE INCIDENT CENTRE (Direct Tel / Fax: 020 7972 8080 / 8109)

Dear Mr Lamb,

We have recently received the attached report from BRADFORD HOSPITALS NHS TRUST BRADFORD
ROYAL INFIRMARY (their ref:) concerning the following device:

Device MONITORS, PATIENT

tem SECTION TO ALLOCATE
Mode! Pulse Oximeter Finger Probe
Batch Number

Serial Number

Please could you investigate this matter and tell us of your findings and any action you propose taking,
liaising with the reporter as necessary. We are content for them to release any samples or devices which
may help your investigation. When regquesting any samples, please could you show the reporter a copy of
this letter. Unless we hear otherwise, we will be relaying your response to the reporter.

Unless you are already in correspondence with the MDA regarding the performance of this device model,
could you please provide the following information for our ongoing risk analysis. Please provide answers
as they become available: we realise that in some instances it will not be possible to provide accurate
answers until the investigation is complete.

-is the device involved in this incident CE-marked under any of the medical devices Regulations?
- is the report relevant to any other CE-marked devices that you manufacture?

- have you received any similar reports involving this model in the UK / Europe / worldwide?

- how many of these devices have you sold in the last year in the UK / Europe / worldwide?

- (where applicable) has the analysis of the manufacturing records for this batch indicated any
abnormalities?

If the report is relevant to a CE-marked device, and your investigation reveals that the incident fed to, or

could have led to, a death or serious deterioration in health then it will be dealt with under the
requirements for medical devices vigilance.

Yours sincerely

N o

Tony Sant—
Manager, Adverse Incident Centre

MEDIC AL DEVICES AGENCS
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01/11 01 THU 18:49 FAX

1 OF REPORT
Trust/Hospital/Unit:
Person making report:
Position:

Telephone/Fax No:

Date and rime of incident:

Alternative contact:

2. DETAILS oF MEDICAL DEVICE
INVOLVED

Generic type of medical deviee:
* Brand name:

Model/Size:

Serial/Product Code No:
Ratch/Lot No:
Manufacturer/Supplier:
Contact:

Telephone No:

Does the device or its labelling bear the ‘CE’marking@l NO/XOT KXOWXN

Date of manufacture:
Date put in vse:
Quanticy defecrive:

Locarion of device now:

3. ADDRESS FOR COMPLETED
FORMS OR ADVICE

/J’////i' /
L0105 01— 5~

ADVERSE INCIDENT REPORT
Relating fo Medical Devices

J/a/f 2y

This form should be used for reports of adverse incidents concerning medical ‘
decices, under the terms defined in HSG(93)13. HS(G(93)26 and Safety Notice
MDA SN9401 and SN9601, It should be compiered and submitted withour delay o
the MEDICAL DEVICES AGENCY'S ADVERSE INCIDENT CENTRE ar the address
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Medical Devices Ageney. Adverse Incident Cenere, Hunnibul House, Elephant und

Cosde, London SE1 670 Medical Devices Agency
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01/11 '01 THU 16:49 FAX

’
4. NATURE OF INCIDENT OR DEFECT
T Was any iojury caused? YES @
To whom: PATIENT/STAFF/OTHER

Nature of injuries and treatment:

Consultant in charge (if known) -»-“"t__l_(\l‘ap‘c. ’2&&9_ Cean MQQ.QL an__Yha
A g poshan _ubae  lod Oz Sahumbony

Details of incidenr or defeet and

loeal action taken:

5. IMPORTANT

6. TRANSFER OF DEVICE TO MDA
(IF RELEVANT)

Method of decontamination used:
Signed:

Date-

are. ndoeSa = = G276 o Adrunshrzdion Qg— C2

d1002
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Devices which are the subject of this report and/or have been involved in adverse
incidents should not be interfered with except for reasons of safety or to prevent
loss of patient related data. Dial setrings. position of taps, switches ete., and other
relevant information should be recorded.

Where the device(s) has/have been used, it/they should be decontaminazed, unless
this would destrov material ecidence in which case the device(s) should be
enclosed in a suitable container to reduce the risk of infection. Contaminated
items should not be sent through the post Adcice on decontamination is given
in HSG(93)26 and HC(91)33.

For single use devices or consumables ull material evidence, including wrapping
materials and containers, should be preserved and suitably labelled

The manufucturers of the devices (or their agents) may be allowed to inspect
them in the presence of a responsible officer but must not be ullowed to iruerfere

with them, or remove any part, af this swage,

Further adzice on decontomination, desices held in quarantine. mumufacturer uccess
to devices or other reluted matters may be obtuined from the address overledf. If
you wish to send sumples to the MDA. please sign the declurotion belosc.

I am sending this/these device(s) to vou for inzestisation. The device(s) is/are safe
to handle and relevant informadion is included on this_form or on the etached sheed(s),

MEDICAL DEVICES AGENCY AN EXECUTIVE AGENCY OF THE DEPARTMENT‘ QF HEALTH

AlUC_Fuey ) A e Mar 96



Mr T Sant,
Manager,
Adverse Incident Centre,
Medical Devices Agency
Hanibal House,
Elephant & Castle,
London,
SE1 6TQ.
27 November 2001

MDA Ref200011105.011-3
Dear Mr Sant.
We are somewhat confused concerning the above reported adverse incident.

This incident concerns an accessory which was returned to us for repair. If the object concerned was
current it would bear the original manufacturers CE mark. The advice we have been given and our
interpretation of the MDD has led us to believe that we cannot add our CE mark to a repaired
product of another manufacturer.

We also believe that if we add “Viamed™ instructions to a repaired product which could in any way
be interpreted by the original manufacturer as incorrect we would leave ourselves open to litigation.

In over 35 years of medical equipment/accessory repair I have never included instructions with the
repaired product unless the manufacture’s instructions had been originally supplied by the user
with the product sent in for repair. It has always been our belief that Hospitals were obliged to have
procedures in place to ensure that the user was fully trained to use the equipment purchased. If you
interpret this situation differently please let me know.

The Viamed repair facility was first audited by BSI in June 1994 when we gained BS5724 BS EN
ISO 9002 and specifically covers the “Repair, maintenance, and servicing of medical monitoring,
ventilation, and anaesthetic equipment, including that carried out on customer premises”

This was upgraded in 1998 to include EN46002, and both were upgraded in 1999 to BS EN ISO
9001/EN46001 where design was added to the scope. The relevant technical/design/customer

complaint/ and post market surveillance files are in position and active.

As to the repair of Pulse oximeter probes we have always attempted to recycle as many of the
components as possible from the original manufacturer, specifically the active devices.

The problem relating to placement has been well known with oximetry users and manufacturers for
almost 20 years and is a function of human physiology.

We have re-examined the problem and believe it may be of assistance to include labels which state

* Please refer to the original manufacturers instructions™



*“ For best results from pulse oximetry the finger sensor LED’s and detectors should be aligned over
the finger nail”.

These labels we feel are general and do not contradict or vary from information supplied
continually by the manufacturers since pulse oximetry was introduced.

Concerning the probes we manufacture. These probes are compatible with the original

manufacturer, carry a CE mark, have instructions included to follow the original manufacturers
instructions,

Y ours sincerely

John S. Lamb
Managing Director.



Mr T Sant,
Manager,
Adverse Incident Centre,
Medical Devices Agency
Hanibal House,
Elephant & Castle,
London,
SE16TQ.
27 November 2001

MDA Ref 200011105.011-3
Dear Mr Sant.
We are somewhat confused concerning the above reported adverse incident.

This incident concerns an accessory which was returned to us for repair. If the object concerned
was current it would bear the original manufacturers CE mark. The advice we have been given and
our interpretation of the MDD has led us to believe that we cannot add our CE mark to a repaired
product of another manufacturer.

We also believe that if we add “Viamed” instructions to a repaired product which could in any way
be interpreted by the original manufacturer as incorrect we would leave ourselves open to litigation.

In over 35 years of medical equipment/accessory repair I have never included instructions with the
repaired product unless the manufacture’s instructions had been originally supplied by the user
with the product sent in for repair. It has always been our belief that Hospitals were obliged to have
procedures in place to ensure that the user was fully trained to use the equipment purchased. If you
interpret this situation differently please let me know.

The Viamed repair facility was first audited by BSI in June 1994 when we gained BS5724 BS EN
ISO 9002 and specifically covers the “Repair, maintenance, and servicing of medical monitoring,
ventilation, and anaesthetic equipment, including that carried out on customer premises”

This was upgraded in 1998 to include EN46002, and both were upgraded in 1999 to BS EN ISO
9001/EN46001 where design was added to the scope. The relevant technical/design/customer

complaint/ and post market surveillance files are in position and active.

As to the repair of Pulse oximeter probes we have always attempted to recycle as many of the
components as possible from the original manufacturer, specifically the active devices.

The problem relating to placement has been well known with oximetry users and manufacturers for
almost 20 years and is a function of human physiology.

We have re-examined the problem and believe it may be of assistance to include labels which state



“ Please refer to the original manufacturers instructions”™
“ For best results from pulse oximetry the finger sensor LED’s and detectors should be aligned over
the finger nail”.

These labels we feel are general and do not contradict or vary from information supplied
continually by the manufacturers since pulse oximetry was introduced.

Concerning the probes we manufacture. These probes are compatible with the original

manufacturer, carry a CE mark, have instructions included to follow the original manufacturers
instructions,

Yours sincerely

John S. Lamb
Managing Director.



VIAMED

Variation in product specification

P856RA Nellcor compatible

S/N 941568 ME to 941667 ME

Variation from Viamed specification:

During the design of this probe a range of Nellcor probes was tested for resistor value.
Nellcor use this resistor for two purposes.

1) It informs the instrument that a probe exists

2) Disposables probes use 8K23 - 8K03

< 3)Y use 7k97

It became apparent that a 7K5 ohm resistor was being used by Nellcor finger probes although no actual
“specification has been actually published. A wide variation around this value did not effect the accuracy
of the probes.

However-it was decided that Viamed would use 7K5 ohm +/- 1%

Although this increased the expense it was felt that it would be better to be as accurate as possible
leaving a larger margin for errors.

- This batch appear to be using a +/- 5% tolerance resistor.

Although accuracy should not be compromised the supplier has been advised that in future the correct
specification for this resistor must be used.

This batch have all been tested and released on my authority

J.S.Lamb

Managing Director

19 May 1999

CEMARK\SPOPROBE\variants 19 May 1999
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VIAMED

Analysis of complaints & Customer Feedback

Ohmeda failed on some very thin patients.

Problem located in too much light transmitted through detector pads.
Pads changed to Black Problem resolved.

Electronically the probes were identical with OEM.

Clinical trials for long-term use are on going.

Datex original probes have had many problems which the compatible has tried to correct.
The use of better screening and a high quality cable has been sucessful.

Two version of Oximeter are available.

The P872RA does not work well on the Cardiograph I1

Nellcor some problems using Nellcor on HP Merlin have been encountered.
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~DATE 20 May 1997

Jack Kimbro

UDT Sensors Inc.

12525 Chadron Ave.: Hawthorne. CA 90250 . USA

-
\"

Dear Jack,

Samples of Ohmeda Probes

We are testing your samples of Ohmeda probes with our tester and are finding inaccuracies of around
2% low at 99% and 2% High at 60%.

This could be because you have matched LED's to a probe with 56K ohm resistors.
Most Ohmeda appear to have 68K.

- AB We have simulated a resistor change from 20K to 94K ( limits our Ohmeda instrument accepts) we
can change the accuracy by about 5% at 60% but only 0.5% at 98%.

Tomorrow we are going to test the probes on a Oximeter tester and on a Bio-Tec Index.
Is there any chance you can build a probe using an Ohmeda with a 68K?
We need to find a combination that not only works on the patient but works with the simulators.

If you cannot obtain a sample please let us know.

Kind Regards,

John S. Lamb.
CC Medical Cables Inc.

._»imetry\UDTFax 001 310 644 1727
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VIAMED

Analysis of complaints & Customer Feedback

Ohmeda P867RA failed on some very thin patients. Light transmitted through the finger pad was
sufficient to fool the electronics into a "no probe connected" Unit failed safe

Pads changed to Black Problem resolved.
Electronically the probes were identical with OEM.

Clinical trials for long-term use are on going.

Datex P872RA Original probes have had many user problems which the compatible has tried to correct.
The use of better screening and a high quality cable has been successful.
Two version of Oximeter are available. ‘
The P872RA does not work well on the Cardiograph II
Datex now have another new version which is better .
The P872RA is matched to the laiest Datex probe.
older

Nellcor P856RA some problems using Nellcor on HP Merlin have been encountered with very thin
patients.

Nellcor has in the past experienced problems with SpO2 probes which do not work on all patients.

The P856RA proBlem whereby the Nellcor monitor does not see the probe seems to be restricted to one
batch 7J , with thin patients on old versions of Hewlett Packard Merlin monitors.

Hewlett Packard have introduced a software upgrade which appears to have dlliminated the problem.

So far no problems have been serious or involved with inaccuracies. In all instances the instruments have
failed to detect the probe.

CEMARK\SPOPROBE\ccfb  FEBRUARY 24, 1998



