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Supplemental Digital Content 1:  Results of the Noncompartmental Analysis
Administration of single intravenous infusion doses of 0.05 to 0.8 mg/kg MR04A3 over 10 min resulted in increasing values for the parameters Cmax and AUC 0-t of JM‑1232 (−).  Increases were proportional to increase in dose and there was no statistically significant evidence for non-proportionality for either parameter.  In addition, the parameters for total plasma clearance, volume of distribution at steady-state, mean residence time and terminal half-life appeared to be independent of dose.  Parameters derived from arterial plasma concentrations were generally in agreement with those derived from venous plasma concentrations (tables 1 and 2). However, there were statistically significant differences between the parameter values for total plasma clearance and volume of distribution at steady-state when based on arterial plasma concentrations alone, versus those derived from noncompartmental analysis of the venous data alone.  This is likely to be related to the shorter sampling period employed for arterial plasma samples (0-4 h compared with 0-48 h for venous samples).  The fraction of the administered dose of JM‑1232 (−) excreted unchanged in urine was low, less than 1% over the dose range 0.05-0.8 mg/kg and indicated extensive metabolism of JM‑1232 (−).  Renal clearance of JM‑1232 (−) was very variable but tended to decrease at dose levels greater than 0.1 mg/kg.  The metabolite of JM‑1232 (−), JM‑Metabo‑3, was also increased with increasing dose of MR04A3 and there was no statistically significant evidence of nonproportionality for this metabolite.  The terminal half-life of the metabolite was longer than that of JM‑1232 (−) and suggested that the rate of elimination of the metabolite, rather than its rate of formation, was the rate-limiting step in elimination of this metabolite (table 3).  The percentage of the administered dose excreted as JM‑Metabo‑3 (on a molar basis) was low (less than 3%) and appeared to be independent of dose over the range 0.05 to 0.8 mg/kg JM‑1232 (−).  Administration of single intravenous infusion doses of 0.025 to 0.4 mg/kg MR04A3 over 1 min to healthy male subjects resulted in similar findings to those observed following the longer infusion (tables 4-8).  

Table 1.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Venous Plasma JM‑1232 (−) Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 10 Minutes (3 Subjects per Dose Level)
	Dose

(mg/kg)
	Cmax
(ng/mL)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	CL
(mL/h/kg)
	Vss
(mL/kg)
	MRT0-t
(h)
	MRT
(h)
	(z
(1/h)
	t½
(h)

	0.05
	241†
	793†
	87.8*
	569*
	1,230*
	3.7†
	2.2*
	0.4085*
	1.7*

	0.1
	260
	188
	191
	530
	1,140
	2.0
	2.1
	0.3596
	2.1

	0.2
	465
	1,310
	426*
	469*
	1,100*
	6.4
	2.3*
	0.2575*
	2.7*

	0.4
	974
	1,690
	1,380
	293
	1,030
	4.4
	3.6
	0.2257
	3.3

	0.8
	1,860
	1,350
	1,360
	613
	1,320
	2.1
	2.1
	0.3411
	2.0


* Value is derived from a single subject only

† Value is the mean of two subjects

Table 2.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Arterial Plasma JM‑1232 (−) Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 10 Minutes (3 Subjects per Dose Level)
	Dose

(mg/kg)
	Cmax
(ng/mL)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	CL

(mL/h/kg)
	Vss
(mL/kg)
	MRT0-t
(h)
	MRT

(h)
	(z

(1/h)
	t½
(h)

	0.05†
	185
	73.5
	79.6
	641
	795
	0.9
	1.3
	0.5605
	1.3

	0.1
	365
	160
	173
	580
	705
	0.8
	1.2
	0.5643
	1.3

	0.2
	588
	281
	308
	663
	897
	0.9
	1.3
	0.5164
	1.4

	0.4
	1,380
	775
	882
	476
	754
	1.1
	1.6
	0.4822
	1.5

	0.8
	2,170
	1,050
	1,110*
	723*
	980*
	1.0
	1.4*
	0.5611*
	1.2*


* Value is derived from a single subject only

† Value is the mean of two subjects at this dose level

Table 3.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Venous Plasma JM‑Metabo‑3 Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 10 Minutes (3 Subjects per Dose Level) 

	Dose

(mg/kg)
	Cmax
(ng/mL)
	Tmax
(h)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	MRT0-t
(h)
	MRT

(h)
	(z

(1/h)
	t½
(h)

	0.05
	1.70†
	1.417†
	16.4†
	23.8*
	6.5†
	9.4*
	0.1154*
	6.0*

	0.1
	1.95
	3.167
	20.6
	31.2†
	6.4
	11.0†
	0.1049†
	6.7†

	0.2
	3.54
	3.506
	42.8
	-
	7.0
	-
	-
	-

	0.4
	14.3
	3.167
	241
	258
	12.0
	14.9
	0.0709
	9.9

	0.8
	18.0
	2.834
	200
	215
	7.4
	9.1
	0.1199
	5.9


* Value is derived from a single subject only

† Value is the mean of two subjects

Table 4.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Arterial Plasma JM‑Metabo‑3 Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 10 Minutes (3 Subjects per Dose Level)
	Dose

(mg/kg)
	Cmax
(ng/mL)
	Tmax
(h)
	AUC0-t
(ng.h/mL)
	MRT0-t
(h)

	0.05*
	1.98
	0.792
	6.54
	2.2

	0.1
	2.54
	1.917
	8.24
	2.2

	0.2
	4.34
	2.5
	15.1
	2.2

	0.4
	16.2
	3.167
	56.8
	2.3

	0.8
	21.8
	1.834
	75.7
	2.2


* Values are the means of two subjects at this dose level.

It was not possible to determine the parameters AUC0-∞, MRT, (z or t1/2 adequately, primarily because of the shorter sampling period for arterial samples.

Table 5.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Venous Plasma JM‑1232 (−) Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 1 Minute (6 Subjects per Dose Level) 

	Dose

(mg/kg)
	Cmax
(ng/mL)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	CL

(mL/h/kg)
	Vss
(mL/kg)
	MRT0-t
(h)
	MRT

(h)
	(z

(1/h)
	t½
(h)

	0.025
	86.4
	47.4
	44.5*
	614*
	1,010*
	1.6
	1.8*
	0.5220*
	1.4*

	0.05
	90.2
	82.0
	80.5†
	652†
	1,110†
	2.1
	1.8†
	0.5013†
	1.5†

	0.075
	282
	116
	118
	640
	1,060
	1.6
	1.7
	0.5204
	1.4

	0.1
	413
	192
	196
	517
	1,070
	1.9
	2.1
	0.4068
	1.9

	0.2
	580
	376
	378
	553
	1,200
	2.2
	2.3
	0.3077
	2.6

	0.3
	702
	628
	630
	501
	1,270
	2.6
	2.6
	0.3148
	2.3

	0.4
	1,250
	794
	795
	505
	1,200
	2.4
	2.4
	0.2849
	2.9


* Value is the mean of four subjects

† Value is the mean of five subjects

Table 6.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Arterial Plasma JM‑1232 (−) Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 1 Minute (6 Subjects per Dose Level) 

	Dose

(mg/kg)
	Cmax
(ng/mL)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	CL

(mL/h/kg)
	Vss
(mL/kg)
	MRT0-t
(h)
	MRT

(h)
	(z

(1/h)
	t½
(h)

	0.025
	268
	33.2
	41.4*
	620*
	690*
	0.8
	1.1*
	0.6345*
	1.1*

	0.05
	585
	82.3
	88.1
	590
	630
	0.8
	1.1
	0.6451
	1.1

	0.075
	864
	108
	115
	662
	696
	0.8
	1.1
	0.6433
	1.1

	0.1
	1,300
	176
	188
	537a
	643*
	0.9
	1.2*
	0.5656*
	1.2*

	0.2
	2,080
	313
	344
	604
	784
	0.9
	1.4
	0.5407
	1.3

	0.3
	2,560
	491
	514*
	591a
	846*
	1.0
	1.4*
	0.5597*
	1.3*

	0.4
	4,330
	679
	732
	550
	684
	0.9
	1.3
	0.5858
	1.2


* Value is the mean of five subjects

Table 7. Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Venous Plasma JM‑Metabo‑3 Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 1 Minute (6 Subjects per Dose Level)
	Dose

(mg/kg)
	Cmax
(ng/mL)
	Tmax
(h)
	AUC0-t
(ng.h/mL)
	AUC0-(
(ng.h/mL)
	MRT0-t
(h)
	MRT

(h)
	(z

(1/h)
	t½
(h)

	0.025
	0.412
	1.356‡
	2.81
	-
	3.9‡
	-
	-
	-

	0.05
	1.34
	3.020
	11.9
	32.0*
	5.0
	14.5*
	0.0704*
	9.9*

	0.075
	1.59
	2.350
	15.9
	21.5†
	5.3
	9.6†
	0.1067†
	6.6†

	0.1
	2.28
	3.114
	28.5
	42.1‡
	6.9
	11.6‡
	0.0962‡
	7.4‡

	0.2
	5.01
	2.942
	74.5
	81.2
	8.8
	11.6
	0.1044
	7.6

	0.3
	10.6
	3.731
	179
	201
	10.8
	14.5
	0.0825
	9.5

	0.4
	11.0
	3.186
	140
	166§
	9.1
	10.9§
	0.1000§
	7.3§


* Value is from a single subject only

† Value is the mean of two subjects

‡ Value is the mean of three subjects
§ Value is the mean of five subjects

Table 8.  Mean Noncompartmental Pharmacokinetic Parameter Values Resulting from Analysis of Arterial Plasma JM‑Metabo‑3 Concentration-time after Single Ascending Doses of MR04A3 Administered as an Intravenous Infusion over 1 Minute (6 subjects per dose level)
	Dose

(mg/kg)
	Cmax
(ng/mL)
	Tmax
(h)
	AUC0-t
(ng.h/mL)
	MRT0-t
(h)

	0.025
	0.571
	1.617*
	1.48
	1.5*

	0.05
	1.63
	1.684
	5.56
	2.1

	0.075
	1.81
	1.184
	6.15
	2.0

	0.1
	2.71
	1.609
	9.26
	2.1

	0.2
	5.81
	1.934
	18.9
	2.1

	0.3
	12.1
	2.517
	39.4
	2.2

	0.4
	13.1
	1.517
	43.9
	2.1


It was not possible to determine the parameters AUC0-∞, MRT, (z or t1/2 adequately, primarily because of the shorter sampling period for arterial samples.
* Value is the means of five subjects.
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