510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY
ASSAY AND INSTRUMENT COMBINATION TEMPLATE

. 510(k) Number:

k102959

. Purpose for Submission:

Modified user interface for proLYTE Electrolyte Analyzer cleared under (k070104)
. Measurand:

Sodium, Potassium, Chloride

. Type of Test:

lon Selective Electrode

. Applicant:

Diamond Diagnostics, Inc.

. Proprietary and Established Names:
PROLYTE Electrolyte Analyzer Na*/K*/CI
. Regulatory Information:

1. Requlation section:

21 CFR 862.1665 — Sodium Test System

21 CFR 862.1600 — Potassium Test System

21 CFR 862.1770 — Chloride Test System
2. Classification:

Class Il



3.

Product code:

JGS - Electrode, lon Specific, Sodium
CEM - Electrode, lon Specific, Potassium
CGZ - Electrode, lon Specific, Chloride
Panel:

75 - Chemistry

H. Intended Use:

1.

Intended use(s):

See indications for use below.

Indication(s) for use:

The PROLYTE is an automated, microprocessor-controlled analyzer which utilizes ion-
selective electrodes for the measurement of sodium, potassium, and chloride in whole
blood, plasma, serum, and pre-diluted urine samples.

The PROLYTE Sodium Assay is intended to measure sodium in whole blood, plasma,
serum, and urine on the PROLYTE Electrolyte Analyzer. Measurements obtained by this
device are used to monitor electrolyte balance in the diagnosis and treatment of
aldosteronism (excessive secretion of the hormone aldosterone), diabetes insipidus
(chronic excretion of large amounts of dilute urine, accompanied by extreme thirst),
adrenal hypertension, Addison's disease (caused by destruction of the adrenal glands),
dehydration, inappropriate antidiuretic hormone secretion, or other diseases involving
electrolyte imbalance.

The PROLYTE Potassium Assay is intended to measure potassium in whole blood,
plasma, serum, and urine on the PROLYTE Electrolyte Analyzer. Measurements
obtained by this device are used to monitor electrolyte balance in the diagnosis and
treatment of diseases conditions characterized by low or high blood potassium levels.

The PROLYTE Chloride Assay is intended to measure the level of chloride in whole
blood, plasma, serum, and urine on the PROLYTE Electrolyte Analyzer. Chloride
measurements are used in the diagnosis and treatment of electrolyte and metabolic
disorders such as cystic fibrosis and diabetic acidosis.

For In Vitro Diagnostic Use



3. Special conditions for use statement(s):

For prescription use only

4. Special instrument requirements:

PROLYTE Electrolyte Analyzer

I. Device Description:

The PROLYTE is an automated, microprocessor-controlled analyzer which utilizes ion-
selective electrodes for the measurement of sodium, potassium and chloride in serum,
plasma, whole blood and pre-diluted urine samples. The PROLYTE analyzer is fully
automated with “Yes’ or “No’ commands for menu navigation. The analyzer can be
programmed to self-calibrate using Mission Diagnostics Fluid Pack Na/K/Cl (k031159) at set
intervals or on request. Sodium, potassium and chloride are commonly measured for use in
the diagnosis and management of patients with a broad range of renal, metabolic and
cardiovascular disorders. Mission Controls (k033063) are the recommended quality control

material to be used daily.

J. Substantial Equivalence Information:

1. Predicate device name(s):

proLYTE Electrolyte Analyzer

2. Predicate 510(k) number(s):

k070104

3. Comparison with predicate:

The software for the PROLYTE has been rewritten. However, the functionality has
remained primarily unchanged from the Predicate.

Item

Device
PROLYTE (k102959)

Predicate
PROLYTE (k070104)

Similarities

Intended use /Indication for
use

Same

The PROLYTE is an automated,
microprocessor-controlled analyzer
which utilizes ion-selective
electrodes for the measurement of
sodium, potassium, and chloride in
whole blood, plasma, serum, and
pre-diluted urine samples.

Measurement Method

Same

lon selective electrode

Analytes Measured

Same

sodium, potassium, chloride

Sample Matrix

Same

Whole blood, plasma, serum, urine




Item Device Predicate
PROLYTE (k102959) PROLYTE (k070104)

Calibration Same Automatic and on demand
Measuring Range Whole Same Na: 45 - 205 mEg/L
Blood, Serum, Plasma K: 15 - 11 mEg/L

Cl: 45 - 205 mEg/L
Measuring Range Urine Same Cl: 25 - 505 mEqg/L

Differences

Software Version 2.0 Version 1.0

Measuring Range Urine

Na: 25-1020 mEg/L,
K: 10-505 mEg/L

Na: 30-1020 mEg/L,
K: 20-505 mEg/L

Blood Analysis Time

59 seconds

57 seconds

Urine Analysis Time

69 seconds

93 seconds

QC Storage

Low, Normal, High, 30 each

Normal, Abnormal, 20 each

K. Standard/Guidance Document Referenced (if applicable):
None were referenced.
L. Test Principle:

The principles of measurement used in the PROLYTE Electrolyte Analyzer are identical to
those principles existing in the Predicate electrolyte analyzer, PROLYTE (k070104).

The PROLYTE measures sodium, potassium and chloride in whole blood, serum, plasma,
and urine, using ion selective electrode technology. The sodium electrode contains a glass
tube, specially formulated to be sensitive to sodium ions. The potassium incorporates a
neutral carrier ionophore membrane. The chloride contains an ionophore covalently bound to
a substrate which is sensitive to negatively charged ions. The potential of each electrode is
measured relative to a fixed, stable reference established by a silver/silver chloride electrode
in concentrated salt solution. The measured potential varies with the concentration of the ion
sensed by the electrode.

M. Performance Characteristics (if/when applicable):

1. Analytical performance:

a. Precision/Reproducibility:

Five whole blood, serum, plasma, and urine samples were analyzed. The sample
concentrations were at the low, near mid point, and high end of the reference ranges,
and at the low and high end of the reporting limits for each analyte.

Within run precision was calculated with results from 30 replicates of each sample
without calibration between measurements. The replicates were run consecutively in
one day. The results are summarized below.



Within run precision: Whole Blood, mEg/L

Na* | K" | CI | Na* | K' | CI | Na© | K Cr

Mean | 114.27 | 2.678 | 70.79 | 136.11 | 4.103 | 96.02 | 160.57 | 6.887 | 125.42

%CV | 060 | 0.79 | 0.80 | 058 | 0.78 | 0.64 | 091 | 1.20 | 0.72
n 30 30 30 30 30 30 30 30 30

Na* K* Cr Na* K* Cr

Mean | 53.15 | 1.678 | 47.90 | 193.33 | 10.363 | 196.26

%CV | 1.0 1.5 1.8 0.76 0.54 1.0
n 30 30 30 30 30 30

Within run precision: Serum, mEg/L

Na* K* Ccr Na* K" cr Na* K* cr

Mean 120.10 | 3.026 | 70.30 | 145.16 | 4.755 | 97.02 | 163.21 | 6.536 | 118.80

%CV 0.64 0.66 1.47 0.59 0.70 0.67 0.68 0.85 1.25

n 30 30 30 30 30 30 30 30 30

Na* K* Ccr Na* K* Cr

Mean | 54.01 | 1.693 | 53.38 | 187.37 | 9.914 | 180.09

%CV | 085 | 141 | 165 | 050 | 0.71 | 0.79
n 30 30 30 30 30 30

Within run precision: Plasma, mEq/L

Na* K* CI Na* K* (ol) Na* K* CI

Mean 93.07 2376 | 61.27 | 14295 | 4.354 | 103.69 | 165.80 | 6.622 | 123.57

%CV 0.95 1.50 0.75 0.55 0.85 0.57 0.63 0.46 0.47

n 30 30 30 30 30 30 30 30 30

Na* K* (ol) Na* K* CI
Mean | 53.10 | 1.753 | 49.64 | 189.21 | 9.6407 | 197.15
%CV | 1.23 1.41 1.68 0.58 0.97 0.64

Within run precision: Urine, mEg/L

Na* K Ccr Na* K* Ccr Na* K* Cr

Mean 33.26 | 31.967 | 52.89 | 121.83 | 78.548 | 184.34 | 202.84 | 112.432 | 274.38

%CV 0.54 0.91 1.72 0.68 0.49 0.62 0.55 0.84 0.56

n 30 30 30 30 30 30 30 30 30




Na* K* Cr Na* K* Ccr
Mean | 28.52 | 11.63 | 39.91 | 908.9 | 493.1 | 420.9
%CV | 195 | 117 | 247 | 070 | 0.62 | 0.42
n 30 30 30 30 30 30

Total precision was evaluated by measuring the same set of samples twice each
morning and twice each afternoon for ten consecutive days resulting in 40 replicates.
Whole blood total precision was conducted on 2 different instruments with
calibrations after each 10 replicates. The results are summarized below.

Total precision: Whole

Blood, mEqg/L

Na* K CI Na* K* Cr Na* K* Cr
Mean | 113.69 | 2.649 | 71.24 | 136.36 | 4.103 | 96.51 | 161.22 | 6.924 | 126.41
%CV 0.93 1.23 | 1.30 0.72 059 | 1.13 0.85 2.15 1.09
n 40 40 40 40 40 40 40 40 40
Na* | K" | CI | Na' K* Cr
Mean | 53.46 | 1.667 | 48.93 | 195.85 | 10.337 | 190.47
%CV | 1.33 | 182 [ 1.70 | 098 | 1.05 | 1.60
n 40 40 40 40 40 40
Total precision: Serum, mEq/L
Na* K* Cr Na' K* Cr Na* K* CI
Mean | 119.04 | 2.970 | 69.02 | 144.03 | 4.732 [ 100.13 | 160.71 | 6.502 | 119.93
%CV 0.76 091 [ 1.80 0.88 0.80 | 083 1.03 1.19 0.87
n 40 40 40 40 40 40 40 40 40
Na* | K" | cI | Na' K* Cr
Mean | 55.26 | 1.700 | 53.56 | 187.10 | 9.9300 | 181.39
%CV | 136 | 166 | 1.73 | 091 | 1.06 | 0093
n 40 40 40 40 40 40
Total precision: Plasma, mEq/L
Na* K* Cl Na* K" cr Na* K* Cr
Mean | 118.98 | 2.902 | 74.01 | 143.89 | 4.502 | 99.58 | 160.66 | 6.230 | 121.81
%CV 0.71 1.73 | 125 0.70 1.25 | 0.83 0.59 1.48 0.81
n 40 40 40 40 40 40 40 40 40




Na* K* cr Na* K* CI
Mean | 55.43 | 1.7795 | 50.07 | 189.28 | 9.709 | 198.86
%CV | 149 | 167 | 173 | 074 | 0.67 | 0.99
n 40 40 40 40 40 40
Total precision: Urine, mEg/L
Na* K* CI Na* K* CI Na* K* Cl
Mean 39.32 | 25.452 | 109.67 | 116.87 | 79.485 | 183.51 | 227.06 | 129.180 | 253.35
%CV 3.82 157 | 253 1.02 1.06 | 1.69 1.48 0.91 1.76
n 40 40 40 40 40 40 40 40 40
Na" | K' Cr Na* K" Cr
Mean | 28.67 | 11.48 | 35.52 | 907.82 | 501.53 | 447.05
%CV | 230 | 144 | 283 | 069 | 121 | 065
n 40 40 40 40 40 40

b. Linearity/assay reportable range:

Linearity was evaluated by preparing stock solutions with high concentrations of Na",
K*, and CI" in whole blood, plasma, serum, and urine. These stocks were diluted (15%
or 20% serial dilutions) to concentrations across the measuring ranges of each analyte
and matrix. Linear regression was performed on results of all test points (duplicates or
triplicates at each concentration) using expected values calculated based on the stock
sample dilution. The results are shown below to support the claimed reportable range

(mEg/L).
Whole Blood
Parameter Slope Intercept R2 Conc. Tested Reportable Range
Sodium 1.005 -3.8 0.9993 23-204 45-205 mEq/L
Potassium 1.011 -0.24 09994 0.7-11.6 1.5-11 mEg/L
Chloride 1.001 34 0.9973 33-211 45-205 mEqg/L
Plasma
Parameter Slope Intercept R2 Conc. Tested Reportable Range
Sodium 0.981 1.67 0.9993 30-205 45-205 mEq/L
Potassium 0.999 -0.06 09994 09-11.2 1.5-11 mEg/L
Chloride 0.978 1.56 0.9985 31-209 45-205 mEqg/L
Serum
Parameter Slope Intercept R2 Conc. Tested Reportable Range
Sodium 1.002 0.37 0.9997 20-219 45-205 mEq/L
Potassium 0.999 0.02 09995 13-131 1.5-11 mEg/L




Chloride 1.026 -1.04 0.9965 15-238 45-205 mEq/L

Urine

Parameter Slope Intercept R2 Conc. Tested Reportable Range
Sodium 1.000 -2.10 0.9996 16-1085 25-1020 mEg/L
Potassium 1.008 3.14 0.9991 9-547 10-505 mEg/L
Chloride 0.986 1.97 0.9991 22-504 25-505 mEq/L

c. Traceability, Stability, Expected values (controls, calibrators, or methods):

f.

Calibrators were previously cleared under k031159.

Detection limit:

Reportable ranges were determined based on the linearity studies (see above, b).
Analytical specificity:

Plasma samples were prepared with high and low concentrations of sodium (130 and
150 mEg/L), potassium (3 and 5 mEg/L), and chloride (85 and 115 mEqg/L).
Clinically significant interferents were selected and tested based on NCCLS EP7-A2.
The results of samples with the tested interferent were compared to samples without
interferent. No interference was defined by the sponsor as a difference of <2 mEg/L
for sodium, <0.25 mEqg/L for potassium, and <2.8 mEg/L for chloride.

In the labeling, the sponsor stated that:

Bromide 24 mg/dL (3 mmol/L), and Thiocyanate 116 mg/L (2 mmol/L) interfere with
the assay, causing at least 2 mEg/L positive bias to Chloride result, with the error
increasing with increasing concentration of the interferent.

The following compounds did not interfere with the results: Bilirubin at 29 mg/dL
(500 uM), Triglycerides at 2650 mg/dL (30 mM), Albumin at 12g/dL, Bicarbonate at
40 mEg/L and Salicylic acid at 690 mg/L (5 mM). Lithium at 3.2 mEqg/L did not have
a significant effect on Sodium result.

Interference by Hemoglobin was not tested. However, the following statement was
given in the labeling as limitations of the test: “Potassium concentrations in
erythrocytes are much greater than in extra-cellular fluids and hemolysis would
increase potassium concentrations in extra-cellular fluids.” *“If you suspect a sample
has hemolyzed, draw a fresh sample.”

Assay cut-off:

Not applicable



2. Comparison studies:

a. Method comparison with predicate device:

Method comparisons to predicate devices were performed with whole blood, plasma,
serum and urine patient samples. A small number of samples were spiked or diluted
to fully span the claimed measuring ranges. The results are summarized below.

Whole Blood
Slope | Intercept | R? N Conc. Tested (mEg/L)
Sodium | 1.005 -2.90 0.988 | 110 48-205
Potassium | 1.010 -0.07 0.989 | 111 1.59-10.2
Chloride | 0.999 -2.17 0.984 | 108 45-203
Plasma
Slope | Intercept | R? N Conc. Tested (mEg/L)
Sodium | 1.024 -4.10 0.997 | 101 49-205
Potassium | 0.988 0.10 0.996 | 104 1.5-11.0
Chloride | 1.018 -7.94 0.997 | 101 45-204
Serum
Slope | Intercept | R? N Conc. Tested (mEg/L)
Sodium 1.01 -4.27 0.994 | 103 46-204
Potassium | 0.98 0.11 0.995 | 100 1.5-10.8
Chloride | 1.01 -4.84 0.992 | 106 49-203
Urine
Slope | Intercept | R? N Conc. Tested (mEg/L)
Sodium 0.98 4.59 1.000 | 102 25-1020
Potassium | 0.99 0.08 0.999 | 105 11-499
Chloride | 1.02 -1.81 0.993 | 101 26-504

b. Matrix comparison:

Assay performance in all claimed matrices is addressed in the method comparison
studies described above.

3. Clinical studies:

a. Clinical Sensitivity:
Not Applicable

b. Clinical specificity:
Not Applicable

c. Other clinical supportive data (when a. and b. are not applicable):
Not Applicable

4. Clinical cut-off:

Not applicable



N.

5.

Expected values/Reference range:

The sponsor recommends in the labeling that the values given in the tables below are
intended to be used only as a guide. Each laboratory or testing site should establish its
own range of normal values, taking into account factors such as age, sex, diet, and other
determinants of electrolyte levels.

Whole Blood, Serum, Plasma (mmol/L or mEg/L)
Sodium (Na") 135 to 148

Potassium (K*) 3.5 t0 5.3

Chloride (CI") 98 to 107

Urine (mmoL/L or mEg/L) spot

Sodium (Na*) 40 to 220

Potassium (K*) 25 to 120

Chloride (CI') 110 to 250

Reference:
1 Tietz, N.W. (ed.) Fundamentals of Clinical Chemistry, 2nd ed. (1976), p. 875-77
2 Geige Scientific Tables, Vol. 3, 8th edition

Instrument Name:

Diamond Diagnostics proLYTE Electrolyte Analyzer

System Descriptions:

1.

Modes of Operation:

Fully automated with “Yes’ or “No’ commands for menu navigation.
Software:

FDA has reviewed applicant’s Hazard Analysis and software development processes for
this line of product types:

Yes X or No

Specimen ldentification:

Manual

Specimen Sampling and Handling:

Samples are manually placed on the instrument one at a time, tested, and removed.

Calibration:
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One point automated on board calibration performed every four hours or upon request.
The slope is calculated during calibration and stored for sample measurement.

6. Quality Control:

Controls are run manually and recommended daily. Results can be stored in instrument
memory for future use.

P. Other Supportive Instrument Performance Characteristics Data Not Covered In The
“Performance Characteristics” Section above:

None
Q. Proposed Labeling:

The labeling is sufficient and it satisfies the requirements of 21 CFR Part 809.10.
R. Conclusion:

The submitted information in this premarket notification is complete and supports a
substantial equivalence decision.
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