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What is the MediBeacon® Transdermal GFR System (TGFR)? 
 The MediBeacon TGFR detects the change in levels of an 

intravenously administered fluorescent tracer agent 
(Lumitrace) over time using a sensor placed on your skin to 
assess your Glomerular Filtration Rate (GFR). 

 A TGFR session helps your doctor to assess your kidney 
function. Your doctor has reviewed your medical records and 
has determined that you would benefit from a kidney function 
assessment using Lumitrace tracer agent as part of a TGFR 
session. 

 Use of this device is by prescription only. 

Indications for Use: 
The MediBeacon® Transdermal GFR System (TGFR) is intended 
to assess the Glomerular Filtration Rate (GFR) in adult patients 
with impaired or normal renal function by noninvasively 
monitoring fluorescent light emission from an exogenous tracer 
agent over time. This device has been validated in patients with 
stable renal function. 

The MediBeacon® TGFR is not approved for use in patients with 
GFR <15 ml/min/1.73 m2, GFR >120 ml/min/1.73m2, patients on 
dialysis, or anuric patients. The use of this device in patients with 
dynamic and rapidly changing renal function has not been 
validated. This device is not intended to diagnose acute kidney 
injury (AKI). 

The MediBeacon® TGFR Sensor and exogenous tracer agent, 
Lumitrace® injection, are single use and are only used with the 
MediBeacon® TGFR. 

The MediBeacon® TGFR Sensor is a single use device intended 
to attach to the patient's skin and excite fluorescence in 
Lumitrace® injection, the tracer agent, and measure the returning 
light intensity. The data is sent to the MediBeacon® TGFR 
Monitor. 

Lumitrace® is an injectable exogenous fluorescent tracer 
indicated for use with the MediBeacon® Transdermal 
GFR System (TGFR) for Glomerular Filtration Rate assessment. 

Contraindications: 
There are no known contraindications. 
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What is Lumitrace? 
 Lumitrace is a prescription product called a fluorescent tracer 

agent. Lumitrace, like other fluorescence agents, is injected 
into a vein and Lumitrace is used as part of the MediBeacon 
Transdermal GFR System (TGFR). 

What is the most important safety information I should know about the TGFR? 
 Lumitrace is excreted by the kidneys in the urine and can stay in your body for up to 72 hours if you have impaired 

kidney function. 
 It is not known if Lumitrace can interfere with other tests your healthcare provider may prescribe. If you 

undergo any other tests within 72 hours after your injection, you should tell your healthcare provider that 
Lumitrace may interfere with the results. 

 It is not known how Lumitrace may affect you, but so far, clinical studies have not found harmful effects in 
patients receiving Lumitrace. 

 Rarely, patients can feel a headache or have bruising at the site of the injection, but these symptoms have not been 
directly linked to Lumitrace. 

 Urine may be discolored (orange) for 1 to 3 days after receiving Lumitrace depending on your kidney function. 
 There is no information available on the presence of relmapirazin in human milk, the effects on the breastfed infant 

or the effects on milk production. 
Do not receive Lumitrace if you have had a severe allergic reaction to Lumitrace or to any of the ingredients in Lumitrace. 
See the end of this leaflet for a complete list of ingredients in Lumitrace. 

Are there any alternatives available? 
Yes, there are alternative methods that utilize blood or urine samples. Discuss the benefits and risks of each method with 
your doctor. 
How do I prepare for a TGFR Session? 
 Before a TGFR session, do not apply any lotions or creams to your upper chest area and do not use spray tanning 

as these can prevent the sensor from attaching and reading correctly. 
 Wear comfortable light-fitting clothing. 
 You can follow your normal diet and take your medications at their normal time. 
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What can I expect in a TGFR Session? 
 On the day of your TGFR session, a small sensor will be taped to your upper chest area.  If you have hair in that 

area, it will be clipped prior to the sensor being attached with tape. 
 You will be asked to stay still for about 20 minutes to make sure the sensor is attached and reading properly. 
 After that time, you will have an injection into an intravenous (IV) line with Lumitrace. 
 While Lumitrace is in your system you will remain in the clinic or hospital for up to 24 hours until the session is 

done. 
 It is important to leave the sensor in its original position and not remove it until your session is complete. 
 Minimal movement is allowed during the TGFR session. However, you may eat, drink, go to the bathroom, sleep, 

watch tv, read, or other sedentary activities while the session is in process. Do not lie on your side or stomach 
while the sensor is attached. 

 If you remove the sensor or leave the clinic prior to finishing a session, your doctor may not get the information on 
your kidney function, and you may be asked to repeat the test. 

 Once the session is complete, your results will be recorded, and the sensor removed by the nurse. 
Before having a TGFR session, tell your healthcare provider about all your medical conditions, including if you: 
 have had any allergic reactions to other medications 
 are taking any other medications including non-prescription drug products 
 are nursing, pregnant or plan to become pregnant. It is not known if Lumitrace can harm your baby. Talk to your 

healthcare provider about the possible risks to a baby if Lumitrace is received during pregnancy or while breast 
feeding. 

What are the possible side effects of the TGFR? 
 See “What is the most important information I should know about the TGFR?” 

The most common side effects of Lumitrace injection include headache, tracer leakage and injection site bruising. 
These are not all the possible side effects of Lumitrace. 
There may be irritation at the sensor site if you are sensitive to medical tape. 

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-1088, or at 
https://www.accessdata.fda.gov/scripts/medwatch/. 

Full prescribing information can be found at IFU.MediBeacon.com. 
General information about the safe and effective use of the TGFR 
You can ask your healthcare provider for information about the TGFR that is written for health professionals. 
What are the ingredients in Lumitrace? 

Active ingredient: relmapirazin 
Inactive ingredients: Sodium Chloride, Sodium Dihydrogen Phosphate Monohydrate, and Water for 
injection. Sodium hydroxide and/or hydrochloric acid may have been used to adjust the pH. 
Manufactured for MediBeacon Inc. 
Lumitrace Injection is manufactured in USA or China 
TGFR Monitor and TGFR Sensor are manufactured in USA 
© 2025, MediBeacon Inc. All rights reserved. 
For more information, go to www.MediBeacon.com or call 1-314-269-5808. 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
1.1 Lumitrace Information 
Lumitrace is an injectable exogenous fluorescent tracer agent indicated for use with the 
MediBeacon® Transdermal GFR System (TGFR) for Glomerular Filtration Rate assessment. 

1.2 TGFR Indication For Use 
The MediBeacon® Transdermal GFR System (TGFR) is intended to assess the Glomerular 
Filtration Rate (GFR) in adult patients with impaired or normal renal function by noninvasively 
monitoring fluorescent light emission from an exogenous tracer agent over time. This device has 
been validated in patients with stable renal function. 

The MediBeacon® TGFR is not approved for use in patients with GFR <15 ml/min/1.73 m2, GFR 
>120 ml/min/1.73m2, patients on dialysis, or anuric patients. The use of this device in patients 
with dynamic and rapidly changing renal function has not been validated. This device is not 
intended to diagnose acute kidney injury (AKI). 

The MediBeacon® TGFR Sensor and exogenous tracer agent, Lumitrace® injection, are single use 
and are only used with the MediBeacon® TGFR. 

The MediBeacon® TGFR Sensor is a single use device intended to attach to the patient's skin 
and excite fluorescence in Lumitrace® injection, the tracer agent, and measure the returning 
light intensity. The data is sent to the MediBeacon® TGFR Monitor.  

Lumitrace® is an injectable exogenous fluorescent tracer indicated for use with the 
MediBeacon® Transdermal GFR System (TGFR) for Glomerular Filtration Rate assessment. 

2 DOSAGE AND ADMINISTRATION 
2.1 Important Administrative Instructions 

Dosing of Lumitrace should not occur until after the MediBeacon TGFR Sensor is attached to 
the patient and the Monitor indicates that baseline readings have been obtained. The screen 
should read “Administer Lumitrace” indicating the system is ready for dosing. 

Closely monitor the infusion site for extravasation or tracer agent infiltration during 
administration. A severe extravasation may prevent the TGFR from detecting the Lumitrace 
which prevents a GFR assessment. 

2.2 Recommended Dosage 

The recommended dose is 7 mL administered over 30-60 seconds.  

3 DOSAGE FORMS AND STRENGTHS 
Injection for intravenous use, 18.6 mg/mL 
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4 CONTRAINDICATIONS 
There are no known contraindications. 

5 WARNINGS AND PRECAUTIONS 
Dosing of Lumitrace should not occur until after the MediBeacon TGFR Sensor is attached to 
the patient and the Monitor indicates that baseline readings have been obtained. The screen 
should read “Administer Lumitrace” indicating the system is ready for dosing. 

Severe extravasation may preclude adequate levels of Lumitrace to obtain a transdermal GFR 
reading. 

Lumitrace injection may interfere with clinical laboratory tests. The presence of Lumitrace 
decreased B-Type Natriuretic Peptide (BNP) results by around 20% in limited testing. DO NOT 
ADMINISTER if the patient is expected to need clinical laboratory testing while Lumitrace is 
present in their system (up to 72 hours for renally impaired patients). 

Lumitrace® injection has light absorbance at 266 nm and 435 nm, and broad fluorescent 
emission at ~560 nm when excited at ~440 nm. There is potential interference for clinical 
chemistry assays that utilize wavelengths near these values. Any drug activated at these 
wavelengths should not be used in conjunction with Lumitrace. 

6 ADVERSE REACTIONS 
6.1 Clinical Trials Experience 

Adverse Event 
Type 

Events (N) Pilot 2 
163 Subjects 

Events (N) 
Pivotal Study 

249 Subjects 

Subjects n (%) 
412 Subjects 

Injection site 
extravasation 

6 3 9 (2%) 

Headache 1 4 5(1%) 

Ecchymosis 0 3 3 (1%) 
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7 DRUG INTERACTIONS 
7.1 Interference with laboratory tests 

Lumitrace injection may interfere with clinical laboratory tests. The presence of Lumitrace 
decreased B-Type Natriuretic Peptide (BNP) levels by around 20% in limited testing. DO NOT 
ADMINISTER if the patient is expected to need clinical laboratory testing while Lumitrace is 
present in their system (up to 72 hours for renally impaired patients). 
7.2 Interference with analytical methods 

Lumitrace® injection has light absorbance at 266 nm and 435 nm, and broad fluorescent emission 
at ~560 nm when excited at ~440 nm. There is potential interference for clinical chemistry assays 
that utilize wavelengths near these values. Any drug activated at these wavelengths should not be 
used in conjunction with Lumitrace. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on LUMITRACE use during pregnancy to evaluate for a drug 
associated risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. The 
physiologic changes that occur during pregnancy result in changes to renal function (see Clinical 
Considerations). In animal studies, no adverse embryofetal developmental effects were seen for 
LUMITRACE at doses up to 8 times the maximal recommend human dose (MRHD) of 260.4 
mg/day based on body surface area (see Data). 

The background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 

Clinical Considerations 

Disease-associated maternal and/or embryo/fetal risk 
The physiologic changes of pregnancy results in decreased vascular resistance, increased renal 
plasma, and increased glomerular filtration rate during pregnancy. 

Data  

Animal Data 

In pregnant rats and rabbits, no evidence of harm to the fetus was observed following intravenous 
administration of LUMITRACE at doses up to 225 and 113 mg/kg/day (highest doses tested), 
respectively, which correspond to approximately 8 times the MRHD of 260.4 mg/day based on 
body surface area. Animal reproduction studies are not always predictive of human response. 
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8.3 Lactation 

Risk Summary 

There are no data on the presence of relmapirazin in human milk, the effects on the breastfed infant 
or the effects on milk production. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for LUMITRACE and any potential adverse 
effects on the breastfed infant from LUMITRACE or from the underlying maternal condition. 

8.4 Pediatric Use 

Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 

Of the 249 patients who received Lumitrace in the pivotal clinical study, 19% were at least 65 
years of age and 8% were 75 years or older. 

8 ABUSE AND DEPENDENCE 
Lumitrace is not a Controlled Substance and unlikely to be abused or cause dependence. 

9 OVERDOSAGE 
Overdose is unlikely if used as specified with a single 7 mL volume of Lumitrace administered 
as an intravenous injection. 

10 DESCRIPTION 
3,6-diamino-2,5-bis{N-[(1R)-1-carboxy-2-hydroxyethyl]carbamoyl}pyrazine, INN name 
relmapirazin, is a water-soluble fluorescent tracer agent with a molecular weight of 372.3. In a 
buffered phosphate solution, relmapirazin is totally soluble. 

Lumitrace injection is utilized in the MediBeacon Transdermal GFR  System. Lumitrace, the 
TGFR Monitor, and TGFR Sensor are required to obtain a transdermal GFR reading . 

The chemical structure is: 

Chemical structure: 
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Molecular formula: C12H16N6O8 

Lumitrace is provided as a sterile, pyrogen-free, clear orangish solution in a single concentration. 
Each milliliter of Lumitrace injection contains 18.6 mg of relmapirazin with a pH adjusted 
between 7.0 and 7.6 with hydrochloric acid or sodium hydroxide. All solutions are sterilized by 
sterile filter and contain no preservatives. Unused portions must be discarded. 

Concentration Osmolality 
(mg/mL) (mOsm/kg) 

18.6 275-350 

Lumitrace has osmolarities from approximately 0.9 to 1.2 times that of plasma (285 mOsm/kg 
water) as shown in the above table. 

11 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Relmapirazin is a renal tracer agent that emits fluorescent light that is measured by the optical 
sensor. It is considered as a renal tracer as it is i) only eliminated by glomerular filtration in the 
kidney, ii) not protein bound, iii) not metabolized, and iv) does not undergo tubular 
reabsorption or secretion.  Relmapirazin has light absorbance at 266 nm and 435 nm, and broad 
fluorescent emission at ~560 nm when excited at ~440 nm. 

12.3 Pharmacokinetics 

The mean maximum plasma concentration (Cmax) is 12.2 μg/mL following a single intravenous 
administration. 

Distribution 

Relmapirazin plasma protein binding is 4.1% based on an in vitro study.  

Elimination 

The rate of clearance of the tracer agent is characterized by the Renal Decay Time Constant 
(RDTC) and is inversely proportional to the patient’s GFR. The elimination half-life is 2 hours in 
subjects with eGFR ≥ 60 mL/min/1.73m2. 

Metabolism 
Relmapirazin does not undergo systemic metabolism.  

Excretion 
Following a single dose administration of relmapirazin greater than 95% of the drug is recovered 
in urine. 

Specific Populations 
In all subjects regardless of gender, age, and weight the pharmacokinetic profile followed a two-
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compartment model for the entire range of subjects studied (15-120 min/mL/1.73m2). The 
second compartment of which yields the plasma GFR.  

The AUC and Cmax are independent of gender (using a t-test). The Cmax is dependent on 
weight as expected given a standard dose for all subjects. Subjects with lower GFR tended to be 
older and hence the AUC was lower in the elderly subjects as expected with lower GFR. 

The pivotal study included a population age range of 19-87, and mix of gender (57% male, 43% 
female subjects). 

Renal Impairment 
The half-life of relmapirazin is increased to 4 hours in patients with moderate renal impairment 
(eGFR 30-59 mL/min/1.73m2) and 8 hours in patients with severe renal impairment (eGFR 15-
29 mL/min/1.73m2). The effect of end stage renal disease receiving dialysis on pharmacokinetics 
of relmapirazin is unknown.    

Drug Interaction Studies 

In vitro studies 
Cytochrome P450 (CYP) Enzymes: Relmapirazin does not induce or inhibit CYP 1A2, 2C19, 
2C9, 2D6 and 3A4. 

Transporter systems: Relmapirazin is not a substrate for P-gp, BCRP, MATE1/2K, OAT1 and 
OCT2, but likely a weak substrate of OAT3. Relmapirazin does not inhibit OCT2, BCRP, 
MATE1, OAT1/3 and P-gp. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term animal studies have been performed to evaluate carcinogenic potential or whether 
Lumitrace can affect fertility in men or women. 

Lumitrace was not mutagenic in Ames test, Chromosomal aberration test, and rat bone marrow 
micronucleus assay. 

14 CLINICAL STUDIES 
The main clinical study was a global, multicenter, open-label, pivotal trial studying the safety 
and pharmacokinetics of Lumitrace and the use of the TGFR in subjects with normal and 
impaired renal function, and with different skin color types comparing the Average Session GFR 
to plasma derived indexed GFR (nGFR) (measured GFR). 

The primary endpoint of the pivotal clinical study was the performance measure of P30 for 
Average Session GFR with respect to nGFR, with a lower limit of the 95% confidence interval 
greater than 85%. 

This P30 value is the number of measurements of Average Session GFR that differ by no more 
than 30% from the measurement of nGFR. 

The clinical study yielded a P30 value of 94.0%, with a lower 95% confidence interval of 89.4% 
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(and an upper 95% confidence interval of 96.9%). Thus, the primary endpoint was achieved. 

This means that 94% of the Average Session GFR values were within 30% of the measured GFR 
(with a confidence interval of 89.4%-96.9%). 

Patients were grouped into Stratum 1 (eGFR ≥70 mL/min/1.73m2) and Stratum 2 (eGFR < 70 
mL/min/1.73m2). For Stratum 1 the study yielded a P30 value of 95.6%, with a lower 95% 
confidence interval of 89.0% (and an upper 95% confidence interval of 98.8%). For Stratum 2 
the study yielded a P30 value of 92.4%, with a lower 95% confidence interval of 84.9% (and an 
upper 95% confidence interval of 96.9%). 

Fitzpatrick Skin Phototypes (FSP) groups, FSP Type I-II (N=77), FSP III-IV (N=69) and FSP 
Type V-VI (N=36). For FSP Type I-II, the study yielded a P30 value of 96.1%, with a lower 95% 
confidence interval of 89.0% (and an upper 95% confidence interval of 99.2%). For FSP Type III-
IV the study yielded a P30 value of 92.8%, with a lower 95% confidence interval of 83.9% (and 
an upper 95% confidence interval of 97.6%). For FSP Type V-IV the study yielded a P30 value of 
91.7%, with a lower 95% confidence interval of 77.5% (and an upper 95% confidence interval of 
98.3%). 

In the pivotal trial, 94.0% of the Average Session GFR values obtained using this device were 
within 30% of the measured plasma GFR values (with CI 89.4%-96.9%). In a post hoc analysis, 
which was not the predetermined outcome measure from the study, the screening eGFR 
(creatinine based 2009 CKD-EPI equation) was compared to the measured plasma GFR values 
resulting in a P30 of 92.9% (CI 88.1%-96.1%).  The confidence intervals overlap. 

16 HOW SUPPLIED/STORAGE AND HANDLING 
 Lumitrace is provided as a sterile, pyrogen-free, clear orangish solution in an amber glass 

vial. 
 Lumitrace injection may be sensitive to light and therefore should be protected from 

exposure. 
 Store the vials in original cartons at refrigerated conditions 2°-8°C (36°- 46°F); 

excursions permitted to 15°-30°C (59°-86°F) for 72 hours. 
 Do not freeze. 

Reference UDI below. 

17 PATIENT COUNSELING INFORMATION 
Patients receiving injectable diagnostic tracer agents should be instructed to: 

 Read Patient FACT Sheet which will be provided to them by their health care provider. 
 Discuss advantages and disadvantages of this method of GFR determination and compare 

with other available methods. 
 Inform your physician if you are pregnant (see 9.1). 
 Inform your physician about any other medications you are currently taking, including 

non-prescription drugs, before you are administered this tracer agent. 
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 Urine may be discolored following dosing until the tracer agent is cleared. 

Manufactured for: 
MediBeacon Inc. 
425 N. New Ballas Road, Suite 100 
St. Louis, MO 63141 USA 

Patents: www.medibeacon.com/patents 

MediBeacon and Lumitrace are trademarks of MediBeacon Inc. 

© 2025 MediBeacon Inc. All rights reserved. 

Revised: January 14, 2025 

Unique Device Identifier Numbers (UDI) 

The UDI numbers for the Lumitrace, injection for intravenous use are: 
Individual vial 00860008387165YYYYMMDD. 

The UDI number for the case of Lumitrace, injection for intravenous use is 
Case of 50 vials 00860008387162YYYYMMDD 

YYYYMMDD is the year, month, and day of manufacturer 
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Section I: About this Device 
The MediBeacon® Transdermal GFR System (TGFR) determines glomerular filtration rate (GFR) by assessing 

the clearance of an intravenously administered tracer agent over time. GFR is determined using this 

proprietary fluorescent tracer agent which is only excreted renally and whose clearance rate is measured 

by transdermal fluorescence detection. 

The MediBeacon TGFR is a medical device comprised of Lumitrace® (relmapirazin) 18.6 mg/mL injection for 

intravenous use, the MediBeacon® TGFR Monitor, and the MediBeacon® TGFR Sensor. All components are 

required to obtain a transdermal GFR assessment (tGFR). 

Section II: System Description 
The MediBeacon TGFR provides an assessment of GFR at the point of care. Noninvasive transdermal 

fluorescence detection of the agent clearance rate is converted by the system into GFR indexed by body 

surface area. 

The MediBeacon TGFR is comprised of three distinct parts: 

• Lumitrace® (relmapirazin) injection for intravenous use, is the novel and proprietary fluorescent 

tracer agent intravenously administered to a patient and then subsequently excreted from the 

body by the kidneys. 

• The MediBeacon TGFR Sensor contains the light source and photo detector for noninvasively 

detecting Lumitrace fluorescence transdermally. This sensor is attached to the upper chest using a 

biocompatible adhesive. This sensor has a built-in cable that connects to the monitor. 

• The MediBeacon TGFR Monitor provides power to the sensor, digitizes the data acquired from the 

sensor, contains the algorithms to convert sensor output to GFR (ml/min/1.73m2), and reports GFRs 

to the clinician and/or caregiver. 

The TGFR Sensor is applied externally to the upper chest, and background fluorescence is gathered by 

the TGFR Monitor for approximately twenty minutes. Lumitrace is then intravenously administered, and the 

monitor continues to acquire fluorescence data as a function of time. Data analysis algorithms convert the 

acquired signal into an indexed GFR value (tGFR) when a stable rate of fluorescence clearance is 

determined which will vary by subject. The tGFR is updated and reported on the monitor approximately 

every 15 minutes until the algorithm detects a fluorescence intensity too low for conversion into an 

accurate tGFR. For patients with normal renal function, this session time may be up to 8 hours; for Stage 4 

CKD patients, this session time may be on the order of 12-24 hours. 

The TGFR Sensor also has components to compensate for local time-varying tissue properties, such as 

changes in blood volume, by measuring diffusely-reflected light. This sensor is intended for a single use on 

a single patient and must be replaced between patients. 

Key System Acronyms: 
• GFR - Glomerular Filtration Rate 

• eGFR - estimated GFR 

• nGFR - plasma-derived indexed GFR 

• tGFR - transdermally assessed GFR 

• TGFR - Transdermal GFR System 

• Average Session GFR - the validated GFR from a completed session; computed using a weighted 

average of the interim readings using a quality factor for each reading 

• Snapshot - intermediate tGFR readings as the data are being acquired. These values have not 

been validated 
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Section III: Indications 
 

 
 

 

The MediBeacon  TGFR is not approved for use in patients with GFR <15 ml/min/1.73 m2,   
          

 
 

 
 

 
 

 

 
 

 

 
Average Session GFR results comparison with measured GFR results: 

Ninety-four percent of the Average Session GFR values obtained using this device were within 30% of the 

measured GFR values (with a confidence interval of 89.4-96.9%). This was the outcome of the pivotal trial. 

P30 Value Upper 95% CI Lower 95% CI 

94.0% 96.9% 89.4% 

Average Session GFR results comparison with estimated GFR (eGFR) results: 
(using the creatinine-based 2009 CKD-EPI equation) 

  
   

   

*The eGFR results above were obtained via a post hoc analysis, (which was not the predetermined 
outcome measure from the study). 

In the pivotal trial, 94.0% of the Average Session GFR values obtained using this device were within 30% of 
the measured GFR values and 92.9% of the eGFR values (creatinine based 2009 CKD- EPI equation) were 
within 30% of the measured GFR values. The confidence intervals overlap (see table above). 

Subgroup population results: 
Patients were grouped into Stratum 1 (eGFR ≥70 mL/min/1.73m2) and Stratum 2 (eGFR < 70 mL/min/1.73m2). 

Patient Population P30 Value Upper 95% CI Lower 95% CI 
Stratum 1 

(eGFR ≥70 mL/min/1.73m2) 

N=90 

95.6% 98.8% 89.0% 

Stratum 2 

(eGFR < 70 mL/min/1.73m2) 

N=92 

92.4% 96.9% 84.9% 
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Primary Endpoint Evaluation by Fitzpatrick Skin Scale (FSS) 

Patient Population P30 Value Upper 95% CI Lower 95% CI 
FSS Type I-II 

N=77 

96.1% 99.2% 89.0% 

FSS Type III-IV 

N=69 

92.8% 97.6% 83.9% 

FSS Type V-VI 

N=36 

91.7% 98.3% 77.5% 

See Section XVII: Appendix for the clinical study summary. 

Section V: Warnings, Cautions and Safety Information 
Pay close attention to the following Warnings and Cautions statements. Some of these statements will 

appear elsewhere in the manual. 

Warnings 
1. Lumitrace® injection has light absorbance at 266 nm and 435 nm, and broad fluorescent emission 

at ~ 560 nm when excited at ~ 440 nm. There is potential interference for in vitro diagnostic assays 

that utilize wavelengths near these values. Any drug activated at these wavelengths should not be 

used in conjunction with Lumitrace. 

2. Lumitrace injection may interfere with clinical laboratory tests. DO NOT ADMINISTER if the patient 

is expected to need clinical laboratory testing while Lumitrace is present in their system (up to 72 

hours for renally impaired patients). The presence of Lumitrace decreased B-Type Natriuretic 

Peptide (BNP) results by around 20% in limited testing. 

3. Follow the instructions for system set up and use. Not following system operational instructions 

may lead to patient injury or delayed session results. 

4. To avoid risk of electric shock, this equipment must only be connected to a supply Mains with 

“protective earth". If integrity of the Protective Earthing (PE) conductor or the PE grounding system 

is questionable, do not use the TGFR Monitor. 

5. The data port cover must be fully attached during all use of the system with the patient. Do not use 

the TGFR Monitor with the data port cover removed. 

6. Do not use the system in the proximity of magnetic resonance imaging equipment. 

7. Operating the system in the presence of equipment that radiates high energy electromagnetic and 

radio frequencies (e.g., cauterizing or electrosurgical equipment) can interfere with system 

performance. 

8. Do not administer a second Lumitrace injection during an active session. 

9. Avoid the use of fluorescein during a TGFR session as it may interfere with the assessment. 

10. The TGFR Sensor is a single-use, disposable system component; do not reuse. 

11. Do not adjust or manipulate the sensor after baseline is established. 

Cautions 
1. This system is not designed, sold, or intended for use except as indicated. 

2. The system should only be used by trained personnel. 

3. System equipment can only be modified by a qualified service provider. Appropriate inspection 

and testing must be conducted to ensure continued safe use of the equipment. 

4. Be sure the pole clamp is fully tightened and secured to the IV pole. If clamp is not properly 

secured, the monitor may fall, causing injury to the patient or operator, or damage to the monitor. 

5. System performance may be degraded if operated or stored outside the environmental conditions 

specified in this manual. 

   



 

 

6. Be sure all safety labels are legible. 

7. Do not open the TGFR Monitor, exposing internal components. Contact appropriate personnel for 

servicing. 

8. To ensure proper ventilation, make sure the space at the back of the TGFR Monitor is clear of any 

obstructions that may block the system fan. 

9. Do not use a damaged TGFR Sensor. If exposed wires or sharp edges from dropping or damage 

are observed, dispose of the damaged sensor following clinic or hospital procedures and 

guidelines. 

10. Do not remove adhesive liner and place sensor until the site is properly prepared as outlined in 

the ‘Site Preparation’ section 

11. Only place the sensor on intact healthy skin. Avoid cuts, abrasions, burns, or sites of irritation. 

Avoid areas of inconsistent skin tone, such as tattoos, moles, uneven pigmentation, etc. 

12. Skin irritation from adhesive on the TGFR Sensor may occur at the point of patient contact. 

13. Bolus infusions may impact the GFR assessment temporarily while the vasculature-tissue 

equilibrium is re-established. 

14. Do not administer the Lumitrace injection until instructed by the TGFR Monitor’s ‘Administer 

Lumitrace’ screen. 

15. Clean and disinfect exterior surfaces of the TGFR Monitor according to instructions in section XIV. 

16. Do not immerse the display TGFR Monitor or TGFR Sensor in water. The monitor and sensors are 

not waterproof. 

Section VI: Symbols 
Symbol 

# 
Definition 

The model number of the product 

The manufacturer’s catalog number so that the medical device can be 
identified. 

The manufacturer’s batch code so that the batch or lot can be identified. 

The manufacturer’s serial number code so that the specific device can be 
identified. 

Medical device manufacturer. 

Medical device was manufactured YYYY-MM-DD. 

For prescription use only. 

Refer to the Instruction Manual 

Defibrillation-proof Type BF applied part (TGFR Sensor) 

   



 

 

 

Intended for connection to an external conductor for protection against electric shock 

in case of a fault, or the terminal of a protective earth (ground) electrode. 

Temperature limits to which the medical device can be safely exposed. 

Range of humidity to which the medical device can be safely exposed. 

Range of atmospheric pressure to which the medical device can be safely exposed. 

Discard must be sent to separate collection facilities for recovery and recycling. 
By separating this product from other household-type waste, the volume of waste sent 
to incinerators or landfills will be reduced and natural resources will thus be 
conserved. 

Projectile hazard: Keep out of MR scanner rooms 

Keep dry. 

Do not use if packaging is opened or damaged. 

Use by the date indicated on the sensor package labeling. 

Do not reuse. 

   



Section VII: System Components 

Figure 1. The MediBeacon Transdermal GFR System components 

Lumitrace® 
Injection, for

intravenous use 

Sensor Cable Port 

Adhesive Liner 
Pull Tab 

Optical 
Head 

The MediBeacon® 
TGFR Monitor 

The MediBeacon® 
TGFR Sensor 

Figure 2. The MediBeacon TGFR Sensor optical head and adhesive surface 

Component : 

• The MediBeacon® TGFR Sensor is a single use device intended to attach to the patient's skin and 
excite fluorescence in Lumitrace injection, the tracer agent, and measure the returning light 
intensity. The data is sent to the TGFR Monitor. 

• The MediBeacon® TGFR Monitor is intended to be connected to the TGFR Sensor and compute 
and display the transdermal GFR (tGFR). 

• Lumitrace® is an injectable exogenous fluorescent tracer agent indicated for use with the 
MediBeacon Transdermal GFR System (TGFR) for Glomerular Filtration Rate assessment. 
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Getting Started 
The following document outlines the instructions for use for the TGFR Device (TGFR Monitor and TGFR 

Sensor). 

Follow the instructions for system set up and use. Not following system operational instructions may lead to 

patient injury or delayed session results. In addition to this IFU, there is a Quick Guide attached to the 

TGFR Monitor with a high-level summary of the instructions. 

Caution: Do not administer the Lumitrace injection until instructed by the TGFR Monitor’s ‘Administer 

Lumitrace’ screen. 

System Setup 
Remove the TGFR Monitor from the packaging. 

1. The TGFR Monitor has a pre-attached pole clamp. Attach the monitor to a 5-  
IV pole (1.9 in/ 4.825 cm wheel diameter with a 23 in / 58 cm minimum base diameter) at a 

maximum height of 3.3 ft/ 1 meter (clamp height) and securely tighten the pole clamp to the 

pole (Figure 3). Check to ensure the monitor and pole do not create a tipping risk. 

Caution: Be sure the clamp 

is fully tightened and 

secured to the IV pole. 

If clamp is not properly 

secured, the monitor may 

fall, causing injury to the 

patient or operator, or 

damage to the monitor. 

Figure 3. TGFR Monitor on pole 

2. Connect the power cable to the port on the back of the monitor and to the wall outlet. 

Depressing the power button will power on the monitor (Figure 4, left). Maintain easy access 

to the power cord plugs at the monitor and wall outlet for disconnection from Mains power 

supply if required. Unplug the power cord to break Mains power supply. 

3. Serial, USB and Ethernet ports are located on the left side of the monitor (Figure 4, right). 

These ports are not used during a regular session. 

Warning: The data port cover must be fully attached during all use of the system with the 

patient. 

   



Power 
Button 

Power 
Cable Port 

System 
Fan Serial 

Port 

USB 
Port 

Ethernet 
Port 

Warning: The Data Port Cover 

must be fully attached during 

all use of the system with the 

patient. 

Data Port CoverInformation 
Label 

  

Figure 4. TGFR Monitor rear (left) and side (right) panels. 

Data Ports 

 Serial Port: For software updates and service. For MediBeacon Service use only. 

 USB Port: Not user functional in current software release. For MediBeacon Service use only. 

 Ethernet Port: Not functional in current software release. 

During monitor power up, the Splash screen displays while the system software loads. Once the system 

software loads, the monitor will progress to the ‘Connect Sensor’ screen (Figure 5). The setup screens are 

divided into several sections as shown. 
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Navigation
Information 
displays a 
tabular view of 
the setup 
states and 
describes 
which state the 
user is 
currently in. 
This view is a 
status marker. 
It does not 
allow the user 
to navigate to 
different setup 
areas. 

Figure 5. Connect Sensor screen 

Menu Bar 

The Menu Bar (Figure 6) appears at the top of the monitor touch screen. This bar displays a set of icons 

that can be used to navigate the monitor’s menus. Icons available on this menu vary depending on the 

particular monitor screen. 

Figure 6. TGFR Menu Bar with navigation icons. 

      



  

 

 

 
 

 
 

 

 
 

Menu Bar icons (left to right): 

1. Back:  Available depending on system status. The back icon is available until the Ready to 

Administer stage. After this stage, the Back icon is unavailable except in the ‘Settings’ menu and 

submenus. 

2. Lumitrace Injection Clearance:  Available once the baseline sequence starts. Displays a graph 

of the Lumitrace clearance over time. 

3. Battery Level: Indicates battery charge level (%) and charging status (thunderbolt). The charging 

status icon appears when the system is plugged in and battery is charging. The icon will display 

red when the battery is critically low. 

4. Settings:  Available on all monitoring screens. Selecting this icon will navigate to the ‘Settings’ 

menu. 

Section VIII: Instructions for Use 

REMINDERS 
 Follow instructions for attaching sensor to patient – improperly attaching a sensor 

to a patient may lead to delay of treatment. 

 Follow Sensor placement instructions – placing sensor on moles, scar tissue, or 

other skin blemishes may lead to delay of treatment. 

 Follow Sensor Site Cleaning procedures – improper cleaning of the sensor site on 

a patient may lead to delay of treatment. 

 Keep Sensor Adhesive clean and free of debris before applying to patient 

– improper handling of the sensor adhesive may lead to delay of treatment. 

 Patient movement during baseline readings could delay calculations. – keep 

patient as still as possible during baseline. 

 The data port cover must be fully attached during all use of the system with the

patient. 

Starting a NEW TGFR session 

A “Session” is defined as the monitoring period of a single administration of the Lumitrace injection. The 

steps to start a session are listed below. 

• Determine the Sensor and Cable Anchor Location 

• Site Preparation 

• Sensor Placement 

• Patient Positioning / Posture 

• Connecting a Sensor to the Monitor 

• Patient Information Screen 

• Sensor Location Screen 

• Skin Tone Adjustment 

• Establishing Baseline 

• System Ready – Administer Lumitrace Injection, for intravenous use. 

Caution: It is important to determine the sensor and cable location, prepare the site, place the sensor, and 

anchor the cable prior to plugging the sensor into the monitor. 

  



   

 

 

 

Determine the Sensor and Cable Location 

 The sensor can be placed on the patient’s upper chest area. Priority should be given to the 

pectoralis major. Caution: Do not remove adhesive liner and place sensor until the site is

properly prepared as outlined in the ‘Site Preparation’ section. 

 Choose an area for the sensor that is free from tattoos, moles, surface blood vessels, scar tissue, 

irritation, discoloration, or other skin blemishes. 

 For optimal contact of the sensor optical head to the skin, choose as flat a body area as 

possible. Surfaces with excessive curvature (especially concave) may result in loss of contact 

between the skin and optical head, disrupting sensor accuracy. Prior to removing the sensor 

adhesive liner, location can be tested by placing the sensor over the site of interest. To help 

minimize cable strain, align the long end of the sensor with the midline of the patient’s body, 

especially if they are ambulatory. 

 Additionally for optimal sensor attachment, the skin should be free of any lotions, creams, sweat, 

or any substance that would interfere with optical measurements or sensor attachment. 

 Select the sensor site carefully as the sensor adhesive is limited to a single use. Once the 

sensor adhesive has been attached to the skin, the sensor placement cannot be changed 

without replacing the entire sensor. Additionally, removing the sensor typically causes 

temporary, mild skin redness. This area cannot be used for a session until the skin returns to its 

normal color. 

 In addition to determining the sensor site, select an area to anchor the cable that is 2.5 to 3 

inches towards the center of the chest, relative to the sensor. The cable does not have the same 

placement limitations, but should be placed on clean, healthy, intact skin. Note: If sensor is 

placed on the sternum, the cable can be taped on the pectoralis major. 

Site Preparation 

 Remove all hair from the selected body site over an area that is at least as large as the full area 

of the sensor. Body hair clippers are recommended. Avoid shaving or depilating creams as 

these can irritate the skin. 

 Gently but thoroughly clean the area where the sensor will be placed with an IPA alcohol wipe. 

Allow the skin to dry (>30 seconds) before proceeding to the next step. Allow any redness to 

dissipate before placing sensor. 

TGFR Sensor Placement 

 Using the provided tab, pull the paper liner off of the sensor to expose the adhesive. 

 Place the sensor on the selected body site, pressing down on the center of the sensor, and then 

pressing down on all areas of the flexible outer portion, until it is well-adhered over the full 

sensor area. 

 Secure the sensor cable as shown in Figure 7. Anchoring the cable with tape in five places will 

inhibit cable movement and the potential for errors during a session. 

  



Figure 7. Typical TGFR Sensor placement and cable anchoring 

Patient Positioning / Posture 

 During a TGFR session, the patient should be as still as possible, especially during the 

“Establishing Baseline” stage. The system is designed to compensate for light activity 

such as reading or eating after the Baseline stage. 

 The patient should lay or recline on their back for as much of the session as possible. Laying 

prone or on the side should be avoided as much as possible, as these postures can put excess 

pressure on the skin underlying the sensor. 

 Avoid putting heavy or tight clothing over the sensor. These items can apply excess pressure to 

the skin underlying the sensor. Light, loose-fitting clothing such as scrubs or a loose-fitting t-shirt 

are ideal. 

 Avoid crossing or folding arms over or near the sensor as this can apply excess pressure to the 

sensor area. 

 Avoid direct sunlight or bright procedure lights at the sensor location. 

Connecting a TGFR Sensor to the TGFR Monitor 

Turn on the TGFR Monitor by pressing the power button. Once the ‘Connect Sensor’ screen (Figure 8) 

loads, connect the sensor cable to the port on the lower right corner of the monitor front panel. Be sure the 

blue dot on the cable connector points up to the 12 o’clock position as this will align the cable connector 

with the monitor’s port (Figure 9). It can take up to 10 seconds after connection for the system to detect and 

verify the sensor is ready for use. 

  



Figure 8. Connect Sensor screen 

Figure 9. Sensor cable connection location on monitor 

The ‘Connect Sensor’ screen displays when the system is ready to initiate a new session or restart/resume 

an existing session. The screen will automatically proceed to the ‘Patient Information’ screen (Figure 10) 

once a sensor is successfully connected. 

  



Note: The sensor can be connected to the monitor prior to placing the sensor on the patient, but it is 

recommended that the sensor be placed on the patient first, as described in the section “TGFR Sensor 

Placement”. If restarting a current session, the user may reconnect the cable to the monitor, but the sensor 

in use must not be removed or re-applied to the patient. 

Patient Information Screen 

Once a sensor is connected, the monitor will automatically transition to the ‘Patient Information’ screen 

(Figure 10). Tap the Patient ID field located under the Menu Bar to bring up the touch screen keyboard. 

Enter the Patient ID using the touchscreen keyboard and tap ‘ENTER’. The monitor will advance to the 

‘Sensor Location’ screen (Figure 11). 

Note: A patient ID confirmation dialog will display if starting a new session with the same patient ID. Upon 

entering that Patient ID, a display will provide a countdown until the previous injection will be adequately 

cleared to start a new session (Figure 10a). If the sensor is detected as previously in use, see section 

Session Interruption: Sensor Disconnection from the Monitor and Restarting a Session. 

Figure 10. Patient Information screen 

Figure 10a. If entering the same 
Patient ID, a timer may appear, 
indicating clearance time until the 
next session may be started with 
a new sensor. 

  



 

TGFR Sensor Location Screen 

After entering a patient’s ID, the monitor will display the ‘Sensor Location’ screen (Figure 11). Two options 
for sensor location are available. Press the site location on the screen ONCE to confirm where the sensor 
was placed. The sensor icon will highlight when selected and the monitor will advance to the ‘Skin Tone 
Adjustment’ screen (Figure 12). 

Figure 11. Selecting sensor location 

Note: The sensor must be attached to the patient before selecting the sensor location on the monitor. If 

the sensor location graphic is selected on the screen prior to sensor attachment, the system will begin its 

skin tone adjustment process, and the user will receive a sensor error. If this occurs, disconnect the sensor 

from the monitor and proceed to the sensor placement section of the instructions. After the sensor has 

been correctly placed on the patient, the sensor can be plugged into the monitor to begin a new session. 

The patient ID must be confirmed when prompted, and a ‘NEW’ session must be selected when prompted. 

If ‘Continue Session’ is selected, the sensor error screen will appear. 

Skin Tone Adjustment 

Once a sensor site is confirmed, the system will automatically adjust the sensor to the patient’s skin tone. 

The TGFR cycles the sensor LED power and selects the LED power level that provides an optimal signal 

(Figure 12). The sensor is now adjusted to the patient’s skin and the ‘Establishing Baseline’ screen (Figure 

13) will appear and begin counting down the time until baseline is complete. See Section IV for accuracy 

results related to skin tone. 

During skin tone adjustment and establishing baseline, the patient should be as still as possible. Movement 

can affect skin tone adjustment or the baseline. 

  



Figure 12. Skin Tone Adjustment screen 

Establishing Baseline 

The baseline is a reference value set prior to the Lumitrace injection, used to calculate GFR. During the 

baseline acquisition process the patient should be in a position consistent with posture they will generally 

maintain during the TGFR session. This process takes approximately 20 minutes. The patient should not 

apply external pressure to the sensor. Avoid laying on the sensor or placing arms or hands on the sensor. 

Disrupting the baseline reading process could delay the session. In addition to not perturbing the sensor, 

no other procedures should be performed on the patient while the baseline is being acquired. The 

‘Establishing Baseline’ screen (Figure 13) will display the estimated time to baseline acquisition completion. 

      



 

Figure 13. Establishing Baseline screen 

Note: If the system cannot establish a baseline within approximately 21 minutes, a Baseline Timeout screen 

will display (Figure 14). Depending on the issue with establishing a baseline, the user may be prompted to 

replace the sensor or restart baseline acquisition (See Troubleshooting, Section X, ‘Baseline’). 

Figure 14. Baseline Timeout screen 

Warning: Do not adjust or manipulate the sensor after baseline is established. 

  



 

System Ready - Administer Lumitrace Injection 

When a stable baseline is achieved, the ‘Administer Lumitrace’ screen will be displayed 

(Figure 15). The system is now ready for the Lumitrace injection to begin monitoring tGFR. 

1. Administer the Lumitrace injection, for intravenous use, to the patient according to the 

instructions provided with the Lumitrace vial. 

2. The ‘Administer Lumitrace’ screen will remain on the display until the Lumitrace injection is 

detected by the system. 

Figure 15. Administer Lumitrace screen 

After Lumitrace has been administered to the patient, the system will automatically detect the injection. 

Detection usually occurs within 2 minutes. Once the Lumitrace injection is detected, the monitor will 

transition to the ‘Approximate Time until GFR Result’ screen (Figure 16). If the sensor does not detect the 

Lumitrace injection, the ‘Lumitrace Administered?’ or ‘Lumitrace Not Detected’ screens will appear (See 

Troubleshooting, Section XI, ‘Lumitrace Not Detected’). 
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Figure 16. Approximate Time until GFR Result screen 

System Ready - Approximate Time until GFR Result Screen 

During the ‘System Ready’ process, the ‘Approximate Time until GFR Result’ screen (Figure 16) will be 

displayed, notifying the user that the system is gathering data to report tGFR assessments. The time until 

an initial tGFR assessment is estimated and reported on the TGFR Monitor. These snapshot assessments 

of GFR (unvalidated) are utilized in calculating the validated Average Session GFR. Only the final Average 

Session GFR should be used for clinical decisions. 

During the ‘System Ready’ process, the TGFR Monitor must detect a minimum threshold from the Lumitrace 

injection in order to continue to report GFRs. Once the system detects this threshold, a “starburst” icon 

appears in the left corner of the display (Figure 16). This informs the user that the tGFRs will be reported. 

The approximate time to the first GFR assessment is shown on the screen. 

The ‘System Ready’ process is complete when the first graph value is available. The system will then 

proceed to the ‘Monitoring’ screen. 

Note: If the ‘System Ready’ process times out, the user will see the following notification screen, 

‘Equilibration Not Reached’. This screen informs the user that the session must be restarted after an 

appropriate wait time to allow the Lumitrace injection to clear out of the patient’s body (Figure 17). 

  



Figure 17. Equilibration Not Reached screen 

Monitoring Screen 

The image below shows the ‘Monitoring’ screen (Figure 18) of a typical monitoring session that has been 

running for approximately 7 hours. 

Graph of
interim readings 

Figure 18. Monitoring screen – graph view 

  



As readings are obtained during the monitoring process, they are displayed on the ‘Monitoring’ screen on 

the graph. As new readings are obtained, previous readings remain available on the graph. 

Limitation:  Graph values are for reference only and are not validated. 

The estimated session time remaining until the session is complete is shown at the bottom of the 

‘Monitoring’ screen. 

Monitoring Screen Layout and Icons: 

Time since last Snapshot GFR result – time (hr:min) since the last value was reported by the monitor. 

Last Value – this value is emphasized in the GFR graph with a larger point on the plot. 

Graph Values – plot of reported reading values vs time (hours since Lumitrace detected). Readings are 

calculated every 15 minutes until the monitoring session ends.  The Graph Function icons, located below 

the plot, can be used to browse the plot of reported values. Only the Average Session GFR is validated. 

Graph Functions icons 

1. Scroll right – scrolls the graph field of view to the right 

2. Scroll left – scrolls the graph field of view to the left 

3. Zoom In – magnifies the graph in 4 hour or 2-hour increments 

4. Zoom Out – reduces the graph in 2 hour or 4-hour increments 

  



         

Low or High Results on Graph 

The system provides specific tGFR values between 10 and 120. Any values outside that range will be 

displayed as arrows at the bottom or top of the graph area. (Figure 19). 

Figure 19. Low and High tGFR points on graph 

Lumitrace Clearance Graphs 

Pressing the menu bar graph button displays the Lumitrace Clearance Graph. This graph shows the in-

progress clearance of the Lumitrace injection from the patient’s body. This graph is available in the 

‘Approximate Time until GFR Result’ screen and the ‘Monitoring’ screen graph. The graph x-axis 

automatically updates based on whether the Lumitrace injection has been detected or is awaiting 

detection. The initial graph displays as a linear y-axis scale. The logarithmic y-axis can be accessed by 

tapping the menu bar graph button again (Figure 20). Press the menu bar graph button again to return to 

the Monitoring screen graph view. 

Figure 20. Lumitrace clearance linear (left) and semi-log scale (right). 
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Completing a TGFR Session 

The session continues until the level of the Lumitrace is cleared below accurate detection levels. At that 

time, the screen will display a "Measurement Session Ended" pop-up to confirm that the fluorescence 

measurements are complete. The monitor will calculate an Average Session GFR and display it in green in 

the upper right of the screen (Figure 21). 

Note: If the session was stopped prior to reaching the Lumitrace clearance condition, the monitor will 

display the ‘Session Interrupted’ Screen (Figure 22). 

Figure 21. An Average Session GFR value 
appears in green on the display at the end 

of a full session.  

Figure 22. A Session Interrupted message 
will appear if the session was stopped 

before Lumitrace clearance was completed. 

Follow the steps below to record session results and prepare the system for the next use. 

1. COLLECT DATA: Transcribe the Average Session GFR. 

2. Press “OK” to advance to the ‘End Session’ screen. 

Reminder: Be sure to transcribe the Average Session GFR prior to selecting "End Session". 

  



 

Figure 23. Workflow screens for ending a monitoring session. Press the “SHOW LIST” button to display 
and manually collect session data (Green Arrow), then return to the ‘End Session’ screen. Press “End 
Session” button (Orange Dashed Arrow) which will show a confirmation screen. When the Average 
Session GFR is recorded, press the “END SESSION” button on the confirmation screen. 

Note: The intermediate tGFR values were not validated during the development of this device. The 
Average Session GFR is a weighted average of these interim values. The interim values should not be 
relied upon. 

3. Select “END SESSION” button (Figure 23). A confirmation screen will appear. Select “END 

SESSION” or disconnect the sensor from the monitor. Either action will advance to the next step. 

These actions will clear the session data from the screen, and it will no longer be displayed. Be 

sure the Average Session GFR data is captured before clicking "END SESSION". 

4. Remove the used sensor from the patient’s skin: Slowly peel the sensor’s adhesive from the 

patient, being careful to ensure separation from the skin without harm. Start by loosening the 

adhesive from the skin at the pull tab located at the top of the sensor. Stabilize the skin near the 

sensor holding the skin down while slowly peeling the sensor away. 

5. Discard the used sensor following the institution policy for disposable skin-contacting leads and 

device components. 

6. If the sensor is already disconnected from the monitor, the screen will display the ‘Connect 

Sensor’ screen (Figure 24, left). If the sensor is still connected, the monitor will prompt you to 

disconnect and use a new sensor with the ‘Replace Sensor’ screen (Figure 24, right). 

7. The system is ready to start a new session when the ‘Connect Sensor’ screen appears. 

a. If you are starting a session, place a new sensor on the patient, connect the sensor to the 

monitor (after it is placed on the new patient) and proceed to the steps in Starting a New 

TGFR Session. 

  



 

Figure 24. Workflow after session end. The monitor will either go to the ‘Connect Sensor’ screen (left) if 
the sensor is already unplugged from the monitor, or the ‘Replace Sensor’ screen (right) 

if the sensor is still connected to the monitor. 

Workflow Following a Completed Session 

Session For a New Patient 

Connect new sensor and enter the Patient ID on the ‘Patient Information’ screen (Figure 25). The monitor 

will return to the initial startup sequence for a new patient. 

Figure 25. Session for a new patient. Enter Patient ID to start workflow. 

  



 

Session For the Same Patient 

The sensor is single use and must be replaced for each monitoring session. Once a new sensor has been 

placed on the patient, connect new sensor to the monitor and enter the Patient ID in the ‘Patient 

Information’ screen (Figure 25). If there is uncleared Lumitrace remaining from the previous session, the 

monitor will enter a countdown to clear any detectable Lumitrace from the patient before a new session 

can be started (Figure 26, left). The ‘Sensor Location’ screen will appear once this countdown is 

completed (Figure 26, right). If Lumitrace has already cleared, the monitor will automatically transition to the 

‘Sensor Location’ screen. 

Figure 26. Session for the same patient. The TGFR Monitor will initiate a countdown before the next 
injection if the previous Lumitrace injection has not been cleared (left). Wait until the countdown is 

complete and workflow will automatically transition to the ‘Sensor Location’ screen (right). 

  



TGFR Sensor Detachment from the Patient 

The sensor adhesive is single-use and cannot be reapplied. If the sensor is removed or dislodged from the 

patient’s skin for any reason, a new sensor must be used and a new session started. If a Lumitrace 

injection has been administered to the patient prior to sensor detachment from the skin, a waiting period

is required before attempting a new session (See Section X: Troubleshooting, or estimated clearance 

times in Table 1 below). 

When the system detects that a sensor has become detached from a patient, one of three screens will 

appear. 

Detachment Prior to Lumitrace Injection 

If the sensor becomes detached prior to the Lumitrace injection, the ‘Sensor Detached’ screen will 
appear as shown in Figure 27. 

Figure 27. Detached sensor PRIOR to injection 

1. Remove the sensor completely from the patient and disconnect from the monitor. Discard this 

sensor. 

2. Once the sensor is disconnected from the monitor, the alert screen will advance to the 

‘Connect Sensor’ screen. Follow the screen prompts to initiate a new session from the 

beginning. 

  



Detachment After Lumitrace Injection – before detected 

NOTE: If the Lumitrace injection was administered just prior to the detachment from the patient, a new 

session should not be restarted until adequate Lumitrace clearance time has elapsed. Use the patient’s 

estimated GFR (eGFR) from their medical chart to find the recommended estimated clearance times (Table 

1). After appropriate clearance time, follow the instructions for a new session. 

Table 1: Estimated Lumitrace Clearance Time 

eGFR Range Estimated Clearance Time 
> 90 GFR 12 hours 

60-90 GFR 24 hours 
30-60 GFR 36 hours 
10-30 GFR 72 hours 

Detachment After Lumitrace Injection – before readings are plotted 

If the sensor becomes detached from the patient after Lumitrace has been detected and the ‘Approximate

Time until GFR Result’ screen is displayed, the ‘Sensor Detached’ alert screen will be displayed as shown 

in Figure 28. Any data collected during the session will be lost: NO tGFR data can be assessed for this 

session. 

1. Remove the sensor completely from the patient and disconnect from the monitor. Discard the 

sensor. 

2. Because detachment occurred after administration/detection of Lumitrace, a new session cannot 

be started until the recommended clearance time has elapsed (Figure 28 or Table 1). 

Figure 28. Detached sensor AFTER 
injection, PRIOR to first result 

  



 

 

Detachment After readings are plotted 

If the sensor becomes detached from the patient after readings have been plotted, the end session 

message will be displayed as shown in Figure 29. Select OK. A message stating "Session Interrupted' will 

be displayed on the screen. 

Note: If the session is interrupted, the graph is not available after confirming the end of session. 

1. After confirming the end of the session, remove the sensor completely from the patient and 

disconnect from the monitor. Discard the sensor. 

2. Because detachment occurred after administration/detection of Lumitrace, a new session cannot 

be started until the recommended clearance time has elapsed (Figure 28, above). 

Figure 29. Detached sensor AFTER first reading. 

  



  

Section IX: Settings Options 
Only the Screen Brightness from the ‘Settings’ screen can be changed without using a password. 

Change the brightness parameters via the ‘Settings’ screen which is accessed by tapping the 

Settings icon  (Figure 30). 

Figure 30. Settings screen 

  



 

Section X: System Alerts 
Audio Alerts 

Single tones cue many data and screen functions on the monitor when tapping buttons, including some alerts on required 

data or incorrect entry. In addition, the following situations generate audible alerts requiring user attention. 

An alert plays a series of beeps until cleared: 
• Battery Low 

• System Error (Generic System Error) 

• Equilibration Timeout 

• Agent Not Detected 

• Agent Detected Too Early 

• Sensor Detached Post-Injection 

• “Test Audio” button from the service screen 

• Battery Charge Critically Low 

• Battery Fault 

Alert Screens 

The system displays informational prompt screens to inform the user of various system issues or conditions. Depending 

upon what system alert screen is shown, some screens require user input, and some disappear on their own after 3 

seconds (e.g., Sensor Disconnected). Alerts requiring prompt attention sound an audible tone alert which repeats until 

the condition is resolved. Follow the instructions on each prompt. System Alert screens are shown in Figures 31 – 51. 

Figure 31. System Error  Figure 32. Sensor Incompatible 

  



Figure 33. Sensor Error 

Figure 34. Sensor Disconnected 

  



Figure 35. Baseline Timeout Figure 36. Early Lumitrace 
Detection 

Figure 37. Lumitrace Figure 38. Lumitrace 
Administered? Prompt Not Detected 

  



Figure 39. Equilibration Figure 40. Low Battery 
Not Reached 

Figure 41. Critically  Figure 42. Measurement Session 
Low Battery Ended 

  



Figure 43. Sensor  Figure 44. Sensor Detached 
Detached – post-detection - pre-detection 

Figure 45. Unexpected Reboot Figure 46. Sensor Site 
Detected  Non-homogeneous 

  



Figure 47. High Ambient Figure 48. Battery Fault 
Light 

Figure 49. Baseline Expired Figure 50. Replace Sensor Figure 51. Re-confirm Sensor 
Location 
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Section XI: Troubleshooting 
This section describes nonstandard usage scenarios and how to address them. 

Patient ID 

NOTE: If the sensor is detected as previously in use, a patient ID confirmation dialog will display (see Figure 27) asking the 

user to confirm that the ID from the sensor matches with the ID of the patient. If this ID does not match with the patient, the 

user must replace the sensor. If it does match the same patient, refer to the section on Returning to an Existing Session. 

 If no previous session exists for the patient, then the Sensor Location screen is displayed. 

 If a previous session was interrupted prior to the Lumitrace injection, the user will be directed to continue the 

previous session or start a newsession. 

 If a previous session was interrupted after the Lumitrace injection, the user will only be allowed to continue the 

previous session. If a new session is needed, the sensor must be replaced. 

 In any case, the user is not allowed to resume a session if the sensor is removed from the patient’s skin. 

Skin Tone Adjustment 

The TGFR Monitor may prompt a sensor error at the end of the skin tone adjustment sequence if there was excessive 

movement during the count down, or if there was insufficient contact with the skin. Skin tone adjustment can be 

attempted two more times if this error occurs. Follow the steps below to reattempt Skin Tone Adjustment: 

 Disconnect the sensor from the TGFR Monitor. The display will momentarily shift to the Sensor Disconnected 

screen, then advance to the Connect Sensor screen. This screen will remain visible until the sensor is 

reconnected to the monitor. 

 Once the sensor is reconnected to the monitor, the screen will advance to confirm the patient identity. (See 

Figure 27) Press “YES” to advance to the ‘Existing Session Found’ screen. 

 The screen will display “NEW” and “CONTINUE” options. (see Figure 29) Ensure the patient can remain still 

for the skin tone adjustment sequence. You must select “NEW” to attempt a new skin tone adjustment. 

Select the sensor location and continue following prompts. 

 If you have attempted Skin Tone Adjustment three times with a single sensor, the sensor will have to be 

removed and a new sensor used for the session. 

 If a sensor error prompt follows the second skin tone adjustment attempt, sufficient contact with the skin was 

likely not established. The sensor will have to be removed and a new sensor placed. 

Note: When a sensor is removed, inspect the sensor site for blemishes, discoloration, or other features that may disrupt 

readout. It is recommended that a new sensor site be selected. If another site is not available, allow the patient’s skin 

to return to its normal tone as sensor removal may cause temporary redness. 

  



 

Baseline Timeout 

The TGFR Monitor may prompt a ‘Baseline Timeout’ (Figure 14) at the end of baseline sequence if there was excessive 

movement during the count down. Remind the patient to stay as still as possible during the skin tone adjustment and 

the baseline equilibration steps. Excessive movement, laying on or pushing on the TGFR Sensor, or tight clothing, can 

all cause interference and inhibit the baseline equilibration. 

The first time the system prompts a Baseline Timeout message, choose "RESTART".  If it happens again, press the Back 

button. The “Re-do Sensor Location” (Figure 52) message will appear.  Press OK, choose the correct Sensor Location, 

and follow instruction on the prompts. 

Warning! Do not adjust or manipulate the sensor after baseline is established. 

Baseline Expired 

The TGFR Monitor may prompt a ‘Baseline Expired’ notification (Figure 49) if baseline no longer has the quality to 

assess tGFR. The sensor will need to be replaced. The site may be used again if there is no evidence of blemishes, 

discoloration, or other features that may disrupt readout, and the patient’s skin has returned to its normal tone. If 

Lumitrace was administered, the patient must wait the recommended clearance time before starting a new session. 

(See Table 1). 

Lumitrace Not Detected 

If Lumitrace is not detected within 2.5 hours, the user will receive a prompt asking if the injection has been administered 

(Figure 52a). If the user taps “NO”, the 2.5-hour timer will restart. If the user taps “YES”, the system will wait an additional 

30 minutes to detect Lumitrace. If Lumitrace is not detected within 30 minutes, the system will display a “Lumitrace Not 

Detected” prompt (Figure 52b) informing the user that a new session must be started. 

Figure 52a. Lumitrace Administered? Figure 52b. Lumitrace Not Detected 

  



 

 

Device Use Interference Caution: 

The potential for electromagnetic interference in all environments cannot be eliminated. Use caution if the TGFR is used 

near electronic equipment such as devices utilizing Radio Frequency Identification (RFID), Wireless Power Transfer 

(WPT) devices, anti-theft equipment, metal detectors, high-frequency surgical devices, or medical equipment such as 

diathermy and electrocautery equipment. Please keep the TGFR away from such equipment, otherwise degradation of 

the performance of this equipment could result. 

Non-homogeneous 

The TGFR Monitor may prompt a Non-homogenous Sensor error (Figure 46) if the skin tone becomes too irregular to 

collect useful data. The sensor will have to be removed and a new sensor placed on a new site.  When the sensor is 

removed, inspect the sensor site for blemishes, discoloration, or other features that may have disrupted readout. The 

new site can be in or near the original site as long as the sensor’s optical head is on skin that is as clean and uniform as 

possible. If a non-homogeneous sensor error occurs after Lumitrace injection administration refer to Table 1 for 

required wait times before attempting a new session. 

System Error 

If a system error screen is encountered contact customer support and include the error code presented on the prompt.  

Avoid using the error-reporting monitor until advisement has been given by MediBeacon customer support. If the error 

occurred during a tGFR session after Lumitrace injection has been administered, wait until the advised Lumitrace 

injection clearance time has passed before starting a new session. 

TGFR Sensor Detached 

A sensor detachment occurs if the optical head loses contact with the patient’s skin. The adhesive may or may not 

show evidence of detachment as well. If a sensor detached screen is encountered disconnect the sensor.  Remove the 

sensor, replace with a new sensor, and choose a new sensor site or wait until any discoloration has cleared from the 

sensor site. If the error occurred after Lumitrace injection administration, wait until the advised clearance time has 

passed before re-administering the Lumitrace injection (Table 1). 

TGFR Sensor Error 

If a sensor error screen is encountered disconnect the sensor and replace the sensor. If the sensor was attached to a 

patient, remove the sensor, replace with a new sensor and choose a new sensor site or wait until any discoloration has 

cleared from the sensor site. If the error occurred after Lumitrace administration, wait until the advised clearance time 

has passed before starting a new session and re-administering the Lumitrace injection (Table 1). 

Unexpected Reboot 

If an ‘Unexpected Reboot’ screen (Figure 45) is encountered select ‘OK’. The monitor should recover the current 

session and resume monitoring. 

  



 

Section XII: Frequently Asked Questions 
 When is a TGFR session complete? 
A TGFR session is completed when an Average Session GFR is displayed in green text in the upper right 
corner of the monitoring screen. The Average Session GFR is also accompanied by a ‘Measurement Session 
Ended‘ message in the lower portion of the monitoring screen.

 Aside from the pectoralis major or sternum, can the sensor be mounted anywhere else? 
No other sensor sites are validated. 

 Can additional securement methods be used for the sensor 
Once a sensor site is properly prepared no additional securement is needed for the TGFR Sensor.  Do not 
place tape, TegadermTM or other securement devices over the TGFR Sensor as this may push the sensor too 
far into the skin. Securing the TGFR Sensor cable to the body as shown in Figure 7 is encouraged to prevent 
cable movement from interfering with sensor readout. 

 Can the subject be active during the TGFR session? 
Subjects should remain as inactive as possible for the TGFR reading. It is important that the subject remain 
completely still during skin tone adjustment and baseline, as these readings calibrate the sensor to the subject. 
Once the Lumitrace injection is administered the subject may engage in light activity such as reading, or 
watching television, eating/drinking, or restroom breaks. Ideally the subject should remain in a comfortable, 
reclined position during the TGFR reading, and limit ambulatory movement to restroom breaks, or to relieve 
discomfort from inactivity. 

 Why is the patient’s urine discolored/bright orange? 
The Lumitrace injection has a bright orange color and is cleared from the bloodstream via the urine.  Lumitrace 
is inert, and is not metabolized or modified by the body, and will remain intact when excreted, causing 
chromaturia or coloration of the urine. 

 Can the sensor be taken off during a read? 
The TGFR Sensor should not be removed from the skin until the session is complete.  Removing the sensor 
from the skin will disrupt readout and end the TGFR session. 

 Does the entire sensor site have to be uniform and free of abrasions, discolorations, tattoos, etc.? 
The entire sensor site does not have to be uniform, but the area that the optical head engages needs to be as 
consistent as possible. 

 How long does the TGFR session provide a TGFR reading? 
TGFR reading duration varies with kidney function. The higher a patient’s GFR, the faster the TGFR session will 
complete. The duration range is typically around 8 hours for a patient with higher GFR and up to 24 hours for a 
patient with low GFR. 

 Can I use intermediate graph readings for clinical decisions? 
No, the intermediate graph readings are not validated. They are utilized to calculate the Average Session GFR 
using a weighted average based on the quality factor of the individual readings. 

 How long before another TGFR session can begin? 
The time between TGFR reads varies depending on the GFR of a patient. The higher the GFR, the sooner the 
patient can undergo another TGFR reading. When a tGFR assessment is completed, the monitor will prompt a 
recommended time to allow residual tracer agent to clear. Also, refer to Table 1 for tracer agent clearance times 
if a TGFR session was not completed. 

 Can I review patient results after ending a session? 
The patient data is not readily accessible to the clinician after the end of session is confirmed. Make sure all 
patient data is transcribed before Ending the Session.  

  



 

 

Section XIII: System Maintenance and Service 
Follow local governing ordinance and recycling instructions regarding the disposal or recycling of the monitor, sensors, 

and accessories. 

Caution: The monitor can only be serviced by qualified personnel. There are no user-serviceable parts inside. 

The monitor and sensors require no calibration. The expected battery life is two to three years. 

If service is necessary, for battery replacement or additional serviceable errors, contact qualified service personnel or 

your local MediBeacon representative. 

Section XIV: System Cleaning
Cleaning 

TGFR Monitor 

A mild, common dish washing liquid detergent should be used to thoroughly clean the monitor body and power cord. The 

detergent should be used with a 20:1 ratio of water to detergent mixture. The water and detergent mixture should not exceed 

55°C (130°F). 

Caution: The use of other cleaners and disinfectants may cause significant damage to the TGFR Monitor and may void 

warranty. Never use an abrasive pad on any surface of the TGFR Monitor. 

Cleaning Frequency 

It is recommended that the TGFR Monitor and power cord be cleaned after each use. 

Directions for Cleaning 

Thoroughly clean the surfaces of the TGFR Monitor and power cord with a damp cloth using a mild detergent as previously 

described, removing all visible soil. Ensure all excess fluid is squeezed from the cloth before cleaning. If the cloth is 

excessively wet, the detergent and water solution may penetrate the monitor and affect functionality. Inspect all components 

and repeat cleaning steps until there is no visible contamination. After cleaning the monitor and power cord, wipe the monitor 

with a clean lint free damp cloth to remove the mild detergent mixture. Dry the monitor with a clean lint free cloth.  Never use 

an abrasive pad or abrasive cleaner on the monitor. 

TGFR Sensor 

The TGFR Sensor is a single-use device and generally should not require cleaning. Should the sensor become soiled while in 

use, the cleaning method listed above should be followed. Extra care should be given to ensure cleaning fluids do not come 

in contact with the adhesive portion of the sensor. 

Disinfection 

TGFR Monitor 

The TGFR Monitor and power cable can be disinfected by dampening their surfaces with a Sani-Cloth® Bleach Wipe. 

Disinfection Frequency 

It is necessary to disinfect the TGFR Monitor and power cord after each use. 

Directions for Disinfecting the TGFR Monitor and Cord 

Dampen the surfaces of the TGFR Monitor and power cord using a Sani-Cloth® Bleach Wipe, or an equivalent lint free 

wipe wetted with a bleach: water mixture at 1:10 ratio. Wipe the monitor as necessary to maintain visual wetness for a 

minimum duration of 1 minute. After disinfecting the monitor and cable, allow each to air dry completely. 

  



 

 

 

Caution: The TGFR Monitor is not designed to be immersed, soaked, rinsed, or sprayed with water. Do not immerse, 

soak, rinse, or spray the TGFR Monitor in water or other cleaning solutions. Failure to follow the cleaning procedures 

described herein could result in hazards to users, patients, and clinicians. As with any medical electrical equipment, 

care must be taken to prevent liquid from entering the monitor to avoid electrical shock hazard, fire hazard, or damage 

to the electrical components. 

TGFR Sensor 

The TGFR Sensor is a single-use device and generally should not require disinfection. Should the sensor need to be 

disinfected, the disinfection method listed above should be followed. Extra care should be given to ensure disinfection 

fluids do not come in contact with the adhesive portion of the sensor. 

Section XV: Specifications 
Compliance 

Compliance Standard 

Product Safety IEC60601-1 edition 3.1 2012-08 
Flammability VR2 

EMC IEC 60601-1-2 :2014 4th edition 
Enclosure Protection IPx0 

Drop Test Compliance Portable Equipment 

Physical Specifications 

Height, Overall 12 in / 30.5 cm 
Width, Overall 10.75 in / 27.3 cm 
Depth, Overall 10 in / 25.4cm 
Weight, Overall Approx 7 lbs 

Power Cord, Length 6.5 ft / 2 m 
Tip Test (Pole Mounted) At 3.3 ft / 1 m height 

5 wheel 1.9 in / 58 cm diameter IV Pole 
Shipping Durability ASTM-D4169 level 1 

TGFR Monitor Expected Service Life 5 years from Date of Manufacture 
TGFR Sensor Shelf Life 2 years from Date of Manufacture 

Electrical Specifications 

Supply Power Input 100-230VAC, 50/60Hz, 0.5A 
Type of Current AC 

Fuses 5x20mm Ceramic, Time-lag, 1A, 250VAC 
Ingress Protection Rating Monitor: IPxO 

Sensor: IP53 
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Environmental Specifications 

Operation Ambient Temperature 15-35C 
Operation Relative Humidity 10-85% 

Operation Altitude -450 to 2400 meters 

Transportation & Storage Temperature -18C to 60C, 
Transportation & Storage Pressure 70 to 107 kPa 

Transportation & Storage Relative Humidity 10-85% 

Section XVI: EMC Guidance and Manufacturer’s Declarations 

Guidance and Manufacturer’s Declaration – Electromagnetic Emissions 
Emissions Test 

RF emissions CISPR 11 RF emissions CISPR 11 

Harmonic emissions IEC 61000-3-2 

Voltage fluctuations/flicker emissions IEC 61000-3-3 

Note: Compliance using 100-240V 50/60Hz with AC power cord length of 2 m. 

Guidance and Manufacturer’s Declaration – Electromagnetic Immunity 
Immunity Test 

Electrostatic discharge (ESD) IEC 61000-4-2 

Electrical fast transient/burst IEC 61000-4-4 

Surge IEC 61000-4-5 

Voltage dips, short interruptions and voltage
variations on power supply input lines 

IEC 61000-4-11 

Power frequency (60 Hz) magnetic field IEC 61000-4-8 

Guidance and Manufacturer’s Declaration 
Radiofrequency Electromagnetic Immunity 

Conducted RF IEC 61000-4-6 

Radiated RF IEC 61000-4-3 

  



Emissions Test Compliance Electromagnetic Environment
Guidance 

RF radiated emissions 
CISPR 11 

Class B The MediBeacon TGFR  uses RF energy only for 
its internal function. Therefore, its RF emissions 
are very low and are not likely to cause any 
interference in nearby electronic equipment. 

RF conducted 
emissions 
CISPR 11 

Class B The MediBeacon TGFR  is suitable for use in all 
hospital and clinical environments excluding 
Operating Room environments. 

Harmonic emissions 
IEC 61000-3-2 

Class B 

Voltage fluctuations/
flicker emissions 

IEC 61000-3-3 

Pass 

Immunity Test 
 

 

IEC 60601 
Test Level 

Compliance Level Electromagnetic 
Environment 

Guidance 

Electrostatic 

discharge 

(ESD) 

IEC 60601-1-2 : 2014 

levels 

±2, 4, 8 kV contact 

±2, 4, 8, 15 kV air 

±2, 4, 8 kV contact 

±2, 4, 8, 15 kV air 

Floors should be 

concrete, or ceramic 

tile. Synthetic materials 

and low humidity may 

cause higher levels of 

ESD . 

Electrical fast 

transient/burst 

IEC 61000-4-4 

±2 kV for power 

supply lines 

±1 kV for 

input/output lines 

±2 kV for power supply 

lines 

±2 kV for input/output 

lines 

Line power quality 

should be that of a 

typical commercial 

or hospital 

environment. 

  



Immunity Test 

  

    

 

IEC 60601 
Test Level 

Compliance
Level 

Electromagnetic
Environment Guidance 

Surge ±1 kV differential ±1 kV differential Line power quality should be that of a typical 

IEC 61000-4-5 
mode 

±2 kV common 

mode 

mode 

±2 kV common 

mode 

commercial or hospital environment. 

Voltage dips, short 

interruptions, and 

voltage variations on 

power supply input 

lines 

IEC 61000-4-11 

<5% UT (>95% dip 

in UT) for 0.5 

cycle 

70% UT (30% dip in 

UT) for 25 cycles 

<5% UT (>95% 

dip in UT for 5 

sec) 

<5% UT 

(>95% dip in 

UT) for 0.5 

cycle 

70% UT(30% 

dip in UT) for 25 

cycles 

<5% UT (>95% 

dip in UT for 5 

sec) 

Line power quality should be that of a typical commercial 

or hospital environment. If the user of the MediBeacon 

GFR requires continued operation during power line 

interruptions, it is recommended that the MediBeacon 

GFR be powered from the battery. 

Note: UT is the A.C. line voltage before

 application of the test level. 

Power frequency 30 A/m 30 A/m Power frequency magnetic fields should be at levels 

(50/60 Hz) magnetic characteristic of a typical commercial or hospital 

field environment. 

IEC 61000-4-8 

Conduced 3 Vrms 3 Vrms Recommended separation distance: d = 1.17 P 

RF IEC 150 kHz to 80 MHz 150 KHz to 80 MHz 

61000-4-6 6 Vrms 

150 kHz to 80 MHz 

in ISM bands 

6 Vrms 

150 kHz to 80 MHz 

in ISM bands 

Radiated RF 3 V/m 3 V/m Recommended separation 

IEC 61000-4-3 80 MHz to 2.7 GHz 80 MHz to 2.7 GHz 
distance: d = 0.35. 80 MHz to 
P 800MHz 
Recommended separation 
distance: d = 0.70. 800MHz 
to P 2.5 GHz 

where P is the maximum output power rating of the 

transmitter in watts (W) according to the transmitter 

manufacturer and d is the recommended separation 

distance in meters (m). 

Field strengths from fixed RF transmitters, as 

determined by an electromagnetic site survey, should 

be less than the compliance level in each frequency 

range. 

  



 

 

 

 

 

 

 

 

 

 

 

Electromagnetic Environmental Recommendations 

Recommended separation between portable and mobile RF communications equipment 
and the MediBeacon TGFR Monitor 

The monitor is intended for use in an electromagnetic environment in which radiated RF 
disturbances are controlled. The user can help prevent electromagnetic interference by maintaining 
a minimum distance between portable and mobile RF communications equipment (transmitter) and 
the monitor as recommended below, according to the maximum output power of the 
communications equipment. 

Separation distance according to frequency of transmitter (meters) 

Max Output Power
Watts (W) 

150 kHz to 80 MHz 80 MHz to 800MHz 800 MHz to 2700 MHz 
d=2√P d=2√P d=2√P 

0.01 0.2 0.2 0.2 

0.1 0.632 0.632 0.632 

1 2.0 2.0 2.0 

10 6.32 6.32 6.32 

100 20.0 20.0 20.0 

For transmitters rated at a maximum output power not listed above, the recommended separation distance 
(d) in meters (m) can be estimated using the equation applicable to the frequency of the transmitter, when 
power (P) is the maximum power of the transmitter in watts (W). 

Note 1: at 80MHz and 6800 MHz, the separation distance for the higher frequency range applies. 
Note 2: The guidelines might not apply in all situations. Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 

CAUTION: The potential for electromagnetic interference in all environments cannot be eliminated. Use caution if the 
TGFR is used near electronic equipment such as devices utilizing Radio Frequency Identification (RFID), Wireless Power 
Transfer (WPT) devices, anti-theft equipment, metal detectors, high-frequency surgical devices, or medical equipment 
such as diathermy and electrocautery equipment. Please keep the TGFR away from such equipment, otherwise 
degradation of the performance of this equipment could result. 

  



 

 
 

  

   

 

 

 

Section XVII: Appendix 1: Summary of Primary Clinical Study 

MediBeacon TGFR Pivotal Study 

The objectives of the MediBeacon TGFR pivotal study included the following: 

Establish that Lumitrace® transdermal measured GFR using the MediBeacon TGFR is comparable to the measured 
Lumitrace plasma GFR. 

• Evaluate the safety and tolerability of a single dose of Lumitrace injection in subjects 

• Evaluate the safety and effectiveness of the MediBeacon TGFR for the non-invasive transdermal fluorescence 

detection of Lumitrace® in subjects. 

A. Study Design 

This is a multi-center, open-label, pivotal study comparing transdermal glomerular filtration rate (tGFR) to 
plasma-derived indexed GFR (nGFR) with Lumitrace® (relmapirazin) injection as the fluorophore. Participants 
will span the GFR range of values from normal to stage 4 chronic kidney disease (CKD) and span the entire 
range of human skin colors as defined by the Fitzpatrick Skin Scale (FSS). The safety and pharmacokinetics 
of Lumitrace and the safety of the MediBeacon TGFR will also be evaluated. 

A total of 249 subjects were enrolled. 

1. CLINICAL INCLUSION AND EXCUSION CRITERIA 

Enrollment in the MediBeacon TGFR pivotal study was limited to subjects who met the eligibility 

criteria. 

The full list of selection criteria is provided here: 

Inclusion Criteria: 

• Eligible female non-pregnant participants who are either not of child-bearing potential or willing to 
use adequate contraception during the trial 

• Males must be willing to practice abstinence or utilize adequate contraception from dosing day 
to at least 7 days post-dose 

• For women of child-bearing potential, the participant should have a negative serum pregnancy test 
at screening, and agrees to one of the following acceptable contraceptive methods used 
consistently and correctly i.e. abstinence, oral contraceptive either combined or progesterone 
alone; injectable progesterone, implants of levonorgestrel, estrogenic vaginal ring, percutaneous 
contraceptive patches, IUD device or system or male partner sterilization 

• Men will not donate sperm during the study and for 1 month following the last dose of study drug 

• Participants who are capable of directly providing informed consent and who can comply 
with the requirements and restrictions required by the protocol 

• Adequate venous access sufficient to allow blood sampling per protocol requirements 

Exclusion Criteria: 

• Participants positive via PCR testing for COVID-19 (Vaccinated participants without symptoms of 
COVID-19 are not required to undergo PCR testing but may be tested at the discretion of the study 
site) 

• Recent donation or loss of blood or plasma: 100 mL to 499 mL within 30 days prior to the initial 
dose of the study medication; or more than 499 mL within 56 days prior to the initial dose of study 
medication 

• Non-steroidal anti-inflammatory (NSAID) use within 3 days of Lumitrace injection dosing 

  



 

 

 

 

 
 

• Participant has participated in a clinical trial and has received an investigational product within the 
following time ranges: prior to the first dosing day in the current study: either 30 days or 5 half-
lives of the investigational product (whichever duration is longer). 

• History of skin sensitivity to adhesives (e.g. Band-Aids, surgical tape) 

• History of severe allergic hypersensitivity reactions (unacceptable adverse events) or 
anaphylactoid reaction to any allergen including drugs, Lumitrace injection or other related 
products (intolerance to a drug is not considered a drug allergy). 

• Any characteristics which, in the opinion of the investigator, makes the participant a poor 
candidate for participation in the clinical trial 

• Significant scarring, tattoos or alterations in pigmentation on the sternum or other sensor location 
testing areas that would alter sensor readings versus other areas of the skin 

• Any serious or uncontrolled medical disorder, active infection, physical exam finding, laboratory 
finding, or psychiatric condition that in the opinion of the investigator would limit the participant's 
ability to complete study requirements or may put the participant at increased risk or compromise 
the interpretability of study results. 

• Currently receiving dialysis 

• Currently anuric 

• Positive serum pregnancy test 

• Participants with an eGFR > 120 mL/min/1.73m2 

2. Follow-Up Schedule 

Follow-up was conducted within 7 +/- 3 days of dosing. Clinical assessments during follow-up included: 

• Physical Assessment (at a minimum: Assessment of head, ears, eyes, nose, throat, (HEENT) 
respiratory, cardiovascular, abdominal systems) 

• Vital signs including blood pressure, respiration rate, heart rate and temperature 

• Concomitant medications administered through follow-up 

• Adverse events 

3. Clinical Endpoints 

Primary Efficacy Endpoint: The primary endpoint is the performance measure of P30 for transdermal-
derived GFR with respect to the plasma-derived indexed GFR, with a 95% confidence interval. 
Success for the study will be that the P30 lower limit of the 95% CI is greater than 85% (the 
performance goal is 85%). 

Primary Safety Endpoint: Safety of the Lumitrace injection was evaluated through treatment emergent 
adverse events (TEAEs), where treatment emergence is defined with respect to the dosing of Lumitrace 
injection. Safety of the MediBeacon TGFR will be evaluated through treatment-emergent adverse 
events, where treatment emergence is defined with respect to the start time of Transdermal GFR 
Measurement System use (placement of the sensor on the skin) 

Additional safety variables include physical examinations, clinical laboratory assessments, ECGs, and 
concomitant medication use. All safety analyses will be done for subjects receiving a single dose of 
Lumitrace injection. 

B. Accountability of PMA Cohort 

A total of 505 subjects were screened and enrolled globally, of whom 249 (49.3%) subjects were 
dosed and 243 (48.1%) subjects completed the study. Reasons for not completing the study 
included screen failure (30.7%), cohort full (20.4%), and lost to follow-up (0.8%). 

A total of 249 subjects were enrolled at 8 investigational sites. Subject disposition and visit compliance 
through the follow-up can be found in Table 2 and Figure 53. 

  



Table 2: Visit Compliance for TGFR Pivotal Study 

     

     
      

      

   
   

       
   

 

  
  

  
    

 

    
 

   
   

   
 

        
      

   
 

 

         
    

       
       

  
 

 Figure 53: Subject Accountability 



 

C. Study Population Demographics and Baseline Parameters 

Subject demographics and baseline characteristics are provided in Table 3. As targeted, the modified intent 
to treat population of subjects with impaired and normal renal function equally in the study; 49% with an 
eGFR ≥ 70 mL/min/1.73m2 and 50% with an eGFR < 70 mL/min/1.73m2. Likewise, in the US, the modified 
intent to measure population was studied across the spectrum of the Fitzpatrick Skin Scale (FSS) with 55% of 
subjects with a FSS of I-III and 45% of subjects with a FSS of IV-VI. Note that in the total study population 
27% of subjects in the mITM population were from China. 

Of 249 subjects included in the Safety Population, 201 (80.7%) subjects had at least one current medical 
history record. The most common (≥20% of subjects) medical histories were cardiovascular (57.8%), 
genitourinary (51.0%), endocrine metabolic (41.4%), gastrointestinal (27.7%), musculoskeletal (23.7%), 
neurologic (22.9%), head, eyes, ears, nose, and throat (HEENT) (22.1%), and other (20.1%) conditions. 

Table 3: Baseline Demographics 

  
 

 
 

  
 

 

 
 

 
 

    

    

    

     

 

    

    

 

    

    

    

  
 

   

 

     

      

    

 

    

  



 

  
 

 
 

  
 

 

 
 

 
    

    

     

 

    

    

    

    

    

 

    

    

    

     

   
 
    

    

    

     

 

     

     

     

     

    

     

    

 
 
      

     

    

D. Safety and Effectiveness Results 

A total of 249 patients were dosed and 182 patients completed the session obtaining an average tGFR 
reading and are considered evaluable in the modified Intent to Measure population. The key safety 
outcomes for this study are presented below. Adverse effects for the tracer agent are reported in Table 4. 
There were no device related adverse events. 

  



 

 

 

 

 

1. Safety Results 

A total of 26 subjects had at least one adverse event reported 26/249 (10.4%), and of these adverse events, 
0 (0.0%) were considered serious adverse events. The most common adverse event was injection site 
extravasation. If extravasation occurred it was known at the time of the injection due to yellow staining and 
potential pain at the injection site. 

There was one subject who experienced a moderate adverse event. Subject 401-030 experienced 
moderate nausea at 15:05 resolving by 18:48 on 12 July 2022 that required treatment with ondansetron and 
was considered possibility related to Lumitrace by the investigator. The subject was dosed at 09:00 on 12 
July 2022. This subject also experienced an unrelated moderate headache (start time 11:30 and ending at 
22:30) and nasal congestion (mild, unrelated also starting at 16:00 and resolving at 18:48). 

As subjects in Pilot 2, Group 3 were also dosed with Lumitrace and no other drug product, the following 
table provides safety results for those subjects in Pilot 2, Group 3 and in the Pivotal to represent the overall 
safety profile of Lumitrace and what will be used to support the tracer agent package insert labeling. 

Table 4: Lumitrace Injection Adverse Events by Type 

  
 

 
 

 

  

 
 

   

    
    

     
    

    
    

    
    
    

    
    

    
 

 
   

    
    

    
    

    
    

    
    

    
   

   There were no device related adverse events. 
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2. Effectiveness Results 

The primary endpoint of this study was a P30 value with a lower 95% confidence interval that was greater 
than 85%. The clinical study yielded a P30 value of 94.0%, with a lower 95% confidence interval of 89.4% 
and an upper 95% confidence interval of 96.9%. The primary endpoint was achieved. 

Accuracy 

Average Session GFR results comparison with measured GFR results: 
Ninety-four percent of the Average Session GFR values obtained using this device were within 30% of the 
measured GFR values (with a confidence interval of 89.4-96.9%). This was the outcome of the pivotal trial. 

P30 Value Upper 95% CI Lower 95% CI 

94.0% 96.9% 89.4% 

Average Session GFR results comparison with estimated GFR (eGFR) results: 
(using the creatinine-based 2009 CKD-EPI equation) 

 
 

 

   
   

*The eGFR results above were obtained via a post hoc analysis, (which was not the predetermined outcome 
measure from the study). 

In the pivotal trial, 94.0% of the Average Session GFR values obtained using this device were within 30% of the 
measured GFR values and 92.9% of the eGFR values (creatinine based 2009 CKD- EPI equation) were within 
30% of the measured GFR values. The confidence intervals overlap (see table above). 

Subgroup population results: 
Patients were grouped into Stratum 1 (eGFR ≥70 mL/min/1.73m2) and Stratum 2 (eGFR < 70 mL/min/1.73m2). 

Patient Population P30 Value Upper 95% CI Lower 95% CI 
Stratum 1 

(eGFR ≥70 mL/min/1.73m2) 

N=90 

95.6% 98.8% 89.0% 

Stratum 2 

(eGFR < 70 mL/min/1.73m2) 

N=92 

92.4% 96.9% 84.9% 

Primary Endpoint Evaluation by Fitzpatrick Skin Scale (FSS) 
Patient Population P30 Value Upper 95% CI Lower 95% CI 

FSS Type I-II 

N=77 

96.1% 99.2% 89.0% 

FSS Type III-IV 

N=69 

92.8% 97.6% 83.9% 

FSS Type V-VI 

N=36 

91.7% 98.3% 77.5% 

  



Subgroup Analyses 

Results are shown in the table below which also has the strata subgroups globally and for each region. 
Note the P30 value for all the subgroups is greater than 90% yielding consistency of the performance 
measure. 

Table 5: Primary Endpoint Evaluation by Stratum (mITM) 

 
   

    

      

    

    

    

      

    

    

     

      

    

    

Abbreviations: CI, confidence interval; eGFR, estimated glomerular filtration rate; mITM, Modified Intent-to-
Measure; USA, United States of America. Stratum 1: eGFR ≥70 mL/min/1.73 m2; Stratum 2: eGFR <70 
mL/min/1.73 m2. 

3. Pediatric Extrapolation 

In this premarket application, existing clinical data was not leveraged to support approval of a pediatric patient 
population. 

E. Financial Disclosure 

The Financial Disclosure by Clinical Investigators regulation (21 CFR 54) requires applicants who submit a 
marketing application to include certain information concerning the compensation to, and financial interests 
and arrangement of, any clinical investigator conducting clinical studies covered by the regulation. The 
pivotal clinical study included 13 investigators. None of the clinical investigators had disclosable financial 
interests/arrangements as defined in54.2(a), (b), (c), and (f). The information provided does not raise any 
questions about the reliability of the data 
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