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*For technical reasons, only 4 subjects (instead of 6) were administered the i.v. microtracer.
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Table 1
	Parameter
[unit]
	5 mg
	25 mg
	50 mg
	100 mg
	200 mg

	tmax [h]
	0.8
	1.0
	2.0
	2.5
	2.8

	
	(0.5, 2)
	(0.8, 2.5)
	(0.7, 3)
	(1.5, 3.5)
	(1.5, 4)

	Cmax [ng/mL]
	160
	632
	1,2302
	1,56057
	1,87069

	
	(123, 208)
	(516, 774)
	(962, 1,58076)
	(1,25045, 1,95046)
	(1,18079, 2,9602)

	AUC0-24h [ngh/mL]
	894
	2,57068
	6,95047
	110,000998
	17,900864

	
	(556, 1,44039)
	(1,6102, 4,0902)
	(4,84038, 9,98076)
	(8,49088, 14,25048)
	(10,900891, 29,30002)

	AUC0-inf [ngh/mL]
	987
	2,720
	7,430
	12,300
	23,000

	
	(567, 1,720)
	(1,640, 4,500)
	(5,010, 11,000)
	(9,000, 16,900)
	(15,600, 33,900)

	t½ [h]
	6.5
	6.1
	5.9
	7.5
	8.8

	
	(4.8, 8.9)
	(4.1, 9.1)
	(4.8, 7.4)
	(5.3, 10.5)
	(6.6, 11.8)


[bookmark: _Hlk503946320]Data are expressed as geometric mean (95 % confidence interval) except for tmax which is expressed as median (range). N = 6 per dose group. AUC0-24h = area under the plasma concentration-time curve from zero to 24 h; AUC0-inf = area under the plasma concentration-time curve from zero to infinity;  Cmax = maximum plasma concentration; t½ = terminal half-life; tmax = time to reach Cmax.


Table 2
	Parameter
[unit]
	Placebo
	5 mg
	25 mg
	50 mg
	100 mg
	200 mg

	Saccadic peak velocity [degrees/sec]
	-14.6
	-29.1
	-87.1
	-56.7
	-86.9
	-139.1

	
	(63.1)
	(30.8)
	(54.1)
	(26.6)
	(52.9)
	(72.5)

	Adaptive tracking [%]
	-0.9
	-0.6
	-7.4
	-8.8
	-11.0
	-15.5

	
	(2.2)
	(4.4)
	(7.1)
	(9.3)
	(8.1)
	(8.1)

	Body sway [mm]
	97.8
	5.4
	270.1
	160.2
	309.2
	307.6

	
	(184.0)
	(69.7)
	(210.5)
	(230.2)
	(196.4)
	(203.8)

	VAS alertness [%]
	-3.3
	-1.9
	-7.2
	-11.8
	-11.8
	-14.5

	
	(5.9)
	(1.8)
	(5.1)
	(11.7)
	(7.1)
	(6.8)


Data are arithmetic mean (± standard deviation) maximum change from baseline. N = 6 per dose group; N = 10 for placebo.


Table 3
	Preferred term
	5 mg
	25 mg
	50 mg
	100 mg
	200 mg
	Placebo

	Somnolence
	-
	2
	5
	4
	5
	2

	Fatigue
	-
	3
	1
	3
	1
	-

	Headache
	1
	-
	-
	-
	1
	4

	Disturbance in attention
	1
	1
	1
	-
	2
	-

	Muscular weakness
	-
	-
	-
	-
	4
	-

	Presyncope
	-
	-
	-
	1
	-
	1

	Constipation
	-
	-
	-
	-
	1
	1

	Nausea
	-
	-
	-
	1
	-
	1

	Rhinorrhea
	-
	1
	-
	-
	-
	1


Number of subjects reporting treatment-emergent adverse events (AEs). Presented are AEs reported in 1 or more than 1 subjects. N = 6 per dose group; N = 10 for placebo.
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Figure S2

	Molecular formula
	C23H23N6O2Cl 

	Molar mass
	450.9 g/mol
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Figure S5
[bookmark: _GoBack][image: ]


Table S1
	Parameter
[unit]
	Plasma
	Whole blood

	tmax [h]
	0.4
	0.5

	
	(0.3, 1.0)
	(0.3, 1.0)

	Cmax 
[ng eqh/mL]
	3590
	2329

	
	(3353, 3845)
	(2062, 2630)

	AUC0-∞inf 
[ng eqh/mL]
	29478
	19337

	
	(20790, 41797)
	(13224, 28274)

	t½ [h]
	25.5
	14.0

	
	(14.0, 46.6)
	(11.5, 16.9)


[bookmark: _Hlk503166151]Data are geometric mean (95 % confidence interval) for Cmax and AUC0-inf and median (range) for tmax. AUC0-inf∞ = area under the plasma/whole blood concentration-time curve from zero to infinity, Cmax = maximum plasma/whole blood concentration, t½ = terminal half-life, tmax = time to reach Cmax.




Table S2
	[bookmark: _Toc426377998][bookmark: _Toc437611856]Parameter [unit]
	Statistics
	Slope of predicted dose proportionality
	Critical interval for slope

	Cmax [ng/ml]
	N/missing
	30/0
	

	
	Slope estimate
	0.69
	

	
	90% CI of estimate
	0.60844 , 0.77123
	0.81 , 1.19

	
	p-value
	<.0001
	

	AUC(0-∞inf) [ng*h/mL]
	N/missing
	30/0
	

	
	Slope estimate
	0.87
	

	
	90% CI of estimate
	0.76997 , 0.97825
	0.81 , 1.19

	
	p-value
	<.0001
	


AUC0-inf = area under the plasma concentration-time curve from zero to infinity; CI = confidence interval;  Cmax = maximum plasma concentration. Dose proportionality would be declared when the 90% CI for slope lies completely within the critical interval (1+loge(0.5)/loge(r), 1+loge(2)/loge(r)), where r = highest dose/lowest dose (r=200/5=40).


Table S3

	[bookmark: _Toc503363162]Parameter [unit]
	Statistics
	Slope of predicted dose proportionality
	Critical interval for slope

	Cmax [ng/ml]
	N/missing
	18/0
	

	
	Slope estimate
	0.88
	

	
	90% CI of estimate
	0.78644 , 0.97642
	0.70 , 1.30

	
	p-value
	<.0001
	

	AUC(0-inf) [ng*h/mL]
	N/missing
	18/0
	

	
	Slope estimate
	0.83
	

	
	90% CI of estimate
	0.62336 , 1.04276
	0.70 , 1.30

	
	p-value
	<.0001
	

	AUC(0-24) [ng*h/mL]
	N/missing
	18/0
	

	
	Slope estimate
	0.85
	

	
	90% CI of estimate
	0.65961 , 1.03819
	0.70 , 1.30

	
	p-value
	<.0001
	



AUC0-24h = area under the plasma concentration-time curve from zero to 24 h; AUC0-inf = area under the plasma concentration-time curve from zero to infinity; CI = confidence interval; Cmax = maximum plasma concentration. Dose proportionality would be declared when the 90% CI for slope lies completely within the critical interval (1+loge(0.5)/loge(r), 1+loge(2)/loge(r)), where r = highest dose/lowest dose (r=50/5=10)



Table S4
	Description
	Result

	Specific Activity
	 56 mCi/mmol (2.7 GBq/mmol)

	Molecular weight
	489.2 g/mol

	Radiochemical concentration
	1 mCi/mL (37 MBq/mL)

	Radiochemical purity
	98.9 %

	Chemical purity
	98.1 %

	Enantiomeric purity
	99.6 %





Table S5 (S5-1 to S5-3)
Table S5-1	Visit and assessment schedule
	Study Period
	SCR
	
	
	
	
	
	
	
	
	
	
	
	TREATMENT
	
	
	
	
	
	
	
	
	EOS
	OP9
	SFU11

	Time after drug administration (oral)
	
	−2h −0 min
	0
min
	10 min
	20 min
	30 min
	40 min
	50 min
	60 min
	1.5 
h
	2
h
	2.5
h
	3
h
	3.5 h
	4 
h
	4.5 h
	5
h
	6
h
	7
h
	8 
h
	10
h
	12
h
	24
h
	36
h
	48
h
	72
h
	96
h
	96–168
h
	

	Study Day
	−21 to −3
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	2
	3
	4
	5
	5–8
	31–41

	Informed consent
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Medical history
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Body weight and height6
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	
	

	Physical examination
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X10
	
	

	Previous / concomitant medication
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	

	Hematology2
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Clinical chemistry2
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Urinalysis2
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Virus serology/ urine drug screen/Alcohol breath test
	X
	X5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12-lead ECG
	X
	X
	
	
	
	
	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	
	X
	
	
	
	
	
	
	X
	
	

	Vital signs (supine) and body temperature 13
	X
	X18
	
	
	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	
	X
	
	
	X
	
	X
	X
	X
	
	

	Study drug administration
	
	
	X2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tracer administration
	
	
	X12
	
	
	
	
	
	
	
	
	X12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PK blood sampling7
	
	
	X1,2
	X2
	X2
	X2
	X2
	X2
	X2
	X2,
	X2
	X2
	X2
	X2
	X
	X
	X
	X
	X
	X
	X
	X
	X2
	X
	X2
	X2
	X2
	X9
	

	PK sampling for PB
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Urine collection8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Feces collection9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	AEs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SAEs3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Time in clinic4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



AE = adverse events.
ECG = electrocardiogram/graphy.
SAE = serious adverse events.
SCR = screening.
PB = protein binding.
PK = pharmacokinetic.
EOS = end-of-study. In case of study discontinuation, the EOS will be done 4–7 days after (last) study drug administration. 
Third dose group only: EOS visit will take place in the morning of Day 8. In case of premature study discontinuation, the EOS will be done 7–9 days after study drug administration.
SFU = safety telephone follow-up for SAEs 30–40 days after (the last) study drug administration. 
OP = extended observation period up to Day 8 for biological sample collection in the third dose group only. If deemed necessary, an additional ambulatory visit for collection of biological samples could be performed on Day 14 (± 1).
1 Immediately prior to study drug administration.
2 Fasted conditions. 
3 SAEs reporting: during screening period only SAEs related to study-mandated procedures, and all SAEs thereafter.
4 Starts in the evening of Day −1 at approximately 21:00 and ends at approximately 10:00 on Day 3. Subjects in the third dose group will remain in study center until Day 8. 
5 Urine drug screen and alcohol breath test. In the second dose group, an additional urine drug screen will be done at Day 1 of the second treatment period.
6 Height measured only at screening. 
7 If deemed necessary after interim PK analyses, additional, different, or fewer time points of blood sampling may be selected (not more than 3 additional time points). The PK sampling schedule for the fourth dose group is outlined separately in Error! Reference source not found..
8 Starting at the fifth dose level. Collection intervals are 0–12, 12–24, and 24–48 h. In addition, subjects in the third dose group (mass balance part) will sample urine until Day 8. Additional collection intervals are 48–72, 72–96, 96–120, 120–144, and 144–168 h.
9 Third dose group only: feces sampling and once daily plasma and whole blood sampling during extended observation period..
10 Only at EOS for the second dose group (after the second treatment period). In the biocomparison part (second dose level) subjects will have two treatment periods with a washout period of 10–14 days between study drug administrations.
11 Follow-up of SAEs and AEs ongoing at EOS by phone call 30–40 days after (the last) study drug administration.
12 Administration of oral tracer in the third dose group at t0. Administration of i.v. tracer in the fourth dose group 2.5 h after oral study drug administration.
13 Pulse rate and blood pressure are measured twice at pre-dose (of each treatment period). Body temperature is measured twice at each timepoint.




Table S5-2	Pharmacodynamic assessment schedule

	Study Period
	SCR
	
	TREATMENT
	EOS

	Time after drug administration (oral)* 
	
	−2h
−0 min
	0
min
	20
min
	40
min
	60
min
	1.5
h
	2
h
	2.5
h
	3
h
	4
h
	5
h
	6
h
	8
h
	10
h
	24
h
	96
h

	Study Day
	−21 to−3
	1
	2
	5

	Narcolepsy questionnaire(s)14, 15
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Brief motor questionnaire16
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	X

	VAS Bond & Lader 
	X
	X17
	
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	
	

	Body sway
	X
	X17
	
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	
	

	Saccadic peak velocity
	X
	X17
	
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	
	

	Adaptive tracking
	X
	X17
	
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	
	

	EEG18 
	
	X
	
	
	
	
	X
	
	
	
	
	
	X
	X
	
	
	

	Study drug administration
	
	
	X2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tracer administration
	
	
	X12
	
	
	
	
	
	X12
	
	
	
	
	
	
	
	


EEG = electroencephalography; PD = pharmacodynamic; SCR = screening; VAS = visual analog scale.
EOS = end-of-study. In case of study discontinuation, the EOS will be done 4–7 days after (last) study drug administration. 
Third dose group only: EOS visit will take place in the morning of Day 8. In case of premature study discontinuation, the EOS will be done 7–9 days after study drug administration.
* If deemed necessary after review of PD results, additional, different, or fewer time points for PD assessments may be selected.
2 Fasted conditions. 
12 Administration of oral tracer in the third dose group at t0. Administration of i.v. tracer in the fourth dose group 2.5 h after oral study drug administration.

14 Modified Swiss Narcolepsy Scale questionnaire. If total score of the Modified Swiss Narcolepsy Scale is < 0, the Narcolepsy 2nd Step Questionnaire will be performed in addition.
15 The Narcolepsy 2nd Step Questionnaire will also be performed in any case of narcoleptic symptoms during the treatment period.
16 If any question is answered with “yes”, the Narcolepsy 2nd Step Questionnaire will also be performed. The subjects in the biocomparison part must complete the brief motor questionnaire additionally prior to the second study drug administration.
17 Two pre-dose assessments.
18 Duration of baseline EEG will be 4 min, duration of all other EEGs will be 25 min.
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Table S5-3	PK sampling in the absolute bioavailability part
	Study Day
	Clock time
	Time after oral administration
	Time after start of i.v. administration
	PK timepoint oral administration
	PK timepoint i.v. administration.

	Day 1
	09:00
	0 min (oral drug intake)
	
	X1,2
	

	
	09:10
	10 min
	
	X2
	

	
	09:20

	20 min
	
	X2
	

	
	09:30
	30 min
	
	X2
	

	
	09:40
	40 min
	
	X2
	

	
	09:50
	50 min
	
	X2
	

	
	10:00

	60 min
	
	X2
	

	
	10:30
	1.5 h
	
	X2
	

	
	11:00
	2 h
	
	X2
	

	
	11:30

	2.5 h
	0 min (SOI)
	X1,2
	X1,2

	
	11:35
	
	 SOI + 5 min
	
	X2

	
	11:40

	
	SOI + 10 min
	
	X2

	
	11:45
	
	SOI + 15 min (End of infusion)
	
	X2

	
	11:47
	
	SOI + 17 min
	
	X2

	
	11:50

	
	SOI + 20 min
	
	X2

	
	11:55
	
	SOI + 25 min
	
	X2

	
	12:00
	3 h
	 SOI + 30 min
	X2
	X2

	
	12:05
	
	SOI + 35 min
	
	X2

	
	12:15

	
	 SOI + 45min
	
	X2

	
	12:30
	3.5 h
	 SOI + 60 min
	X2
	X2

	
	12:45
	
	SOI + 75 min
	
	X

	
	13:00

	4 h
	 SOI + 90 min
	X
	X

	
	13:15
	
	 SOI + 105 min
	
	X

	
	13:30
	4.5 h
	SOI + 2 h
	X
	X

	
	14:00

	5 h
	SOI + 2.5 h
	X
	X

	
	14:30
	
	SOI + 3 h
	
	X

	
	15:00
	6 h
	SOI + 3.5 h
	X
	X

	
	15:30
	
	SOI + 4 h
	
	X

	
	16:00
	7 h
	
	X
	

	
	16:30
	
	SOI + 5 h
	
	X

	
	17:00
	8 h
	
	X
	

	
	17:30
	
	SOI + 6 h
	
	X

	
	18:30
	
	SOI + 7 h
	
	X

	
	19:00
	10 h
	
	X
	

	
	19:30
	
	SOI + 8 h
	
	X

	
	21:00
	12 h
	
	X
	

	
	21:30
	
	SOI + 10 h
	
	X

	
	23:30
	
	SOI + 12 h
	
	X

	Day 2
	09:00
	24 h
	SOI + 21.5 h
	X2
	X2

	
	21:00
	36 h
	SOI + 33.5 h
	X
	X

	Day 3
	09:00
	48 h
	SOI + 45.5 h
	X2
	X2

	Day 4
	09:00
	72 h
	SOI + 69.5 h
	X2
	X2

	Day 5
	09:00
	96 h
	SOI + 93.5 h
	X2
	X2


PK = pharmacokinetic; PD= pharmacodynamics; SOI = Start of infusion  1 Immediately prior to study drug administration. 2 Fasted conditions.  
When PK/PD assessments concur, PK sampling has to be done prior to the PD assessment.
Clock time is exemplary.
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