Supplemental Materials
Supplemental Table 1 Materials used
	· Aloxi (palonosetron HCl injection), 0.25 mg/5 mL, Eisai, NDC 62856-797-01, Lot 37001791

· Dexamethasone Sodium Phosphate Injection, USP 120 mg/30 mL, Mylan, NDC 67457-0421-30, Lot 7603381

· Aprepitant emulsion for injection, supplied by Heron Therapeutics, Inc., San Diego, CA, Lot B150355
· Medline secondary administration infusion set, DYNDTN1540A, Lot 16087778

· Baxter 100 mL PVC bag, 0.9% NaCl, NDC 0338-0049-48, Lot P379990
· Baxter 100 mL PVC bag, 5% dextrose, NDC 0338-0017-48, Lot P380493
· Hospira 150 mL PVC bag (PROT1840), 0.9% NaCl, NDC 0409-7983-61, Lot 89100JT
· Hospira 150 mL PVC bag (PROT1840), 5% dextrose, NDC 0409-7922-61, Lot 87068JT
· B. Braun latex free, PVC free, DEHP free empty partial additive bags, 100 mL, NDC 0264-1800-32

· B. Braun latex free, PVC free, DEHP free empty partial additive bags, 150 mL, NDC 00264-9057-48, Lot J6J651
· Hospira 250 mL PVC bag (NDC 04090-7983-02), 0.9% NaCl, Lot 86610KL
· Hospira 250 mL PVC bag (NDC 04090-7922-02), 5% dextrose, Lot 88052JT
· Hospira 250 mL non-PVC bag (RPT80977), 0.9% NaCl, NDC 04090-7983-25, Lot 91205C6
· Laminar Flow hood (A10334A– LABCONCO, 3026111000)
· Refrigerators

· A06434A – Fisher/Isotemp, 348G-2 
· A10020A – Thermo Scientific Revco, REL5004A 26 
· A06438A – Fischer Scientific, 13-988-426R-4 

· A02505A – Fisher Scientific Revco, REL5004A

· pH meter, A10205A – Thermo Scientific, Versa Star Pro


Abbreviations: DEHP, non-di-(2-ethylhexyl) phthalate; NDC, National Drug Code; PVC, polyvinyl chloride.

Supplemental Table 2 Chemicals used for testing
	Project
	Name
	Manufacturer
	Lot

	06415-002-001
	Acetonitrile
	Sigma-Aldrich
	SHBH7462

	
	Tetrahydrofuran
	Fisher
	177752

	
	Milli-Q water
	In house
	N/A

	
	Aprepitant RS
	USP
	R047A0

	06415-002-002
	Sodium Chloride
	Ricca
	2707652

	
	220 nm Standard
	Thermo Scientific
	185721

	06415-002-003
	Count-Cal 5 µm standard
	Thermo Scientific
	190323

	
	Count-Cal 10 µm standard
	Thermo Scientific
	190325

	07224-001-004
	pH 4.000 buffer
	Ricca
	2811870

	
	pH 8.00 buffer
	Ricca
	2810A58

	
	pH 10.000 buffer
	Ricca
	1803L55

	
	pH 9.00 buffer
	Ricca
	2804672

	07224-001-005
	Bis(2-ethylhexyl) phthalate
	Sigma-Aldrich
	BCBT9968

	
	Acetonitrile
	Sigma Aldrich
	SHBK4889

	
	Trifluoroacetic acid
	Thermo Scientific
	TL278963

	
	Tetrahydrofuran
	Acros Organics
	B00T6268A

	07059-001-003
	pH 4.000 buffer
	Ricca
	2809H05

	
	pH 8.00 buffer
	Ricca
	1806B10

	
	pH 10.00 buffer
	Ricca
	2803B04

	
	pH 9.00 buffer
	Ricca
	2801A48

	07059-001-004
	Trifluoroacetic acid
	Thermo Scientific
	TJ251020

	
	Acetonitrile
	Sigma Aldrich
	SHBK4566


	07059-001-005
	Sodium Chloride
	Ricca
	2808808

	
	70 nm Standard
	Thermo Scientific
	189989

	
	100 nm Standard
	Thermo Scientific
	187180

	
	220 nm Standard
	Thermo Scientific
	185721

	07059-001-006
	Count-Cal 5 µm standard
	Thermo Scientific
	200259

	
	Count-Cal 10 µm standard
	Thermo Scientific
	199672

	07484-001-005
	Sodium Chloride
	Ricca
	2810E45

	07484-001-007
	Count-Cal 10 µm standard
	Thermo Scientific
	205393


Supplemental Table 3 Aprepitant identity, assay, related substances HPLC chromatography conditions
	Condition
	Parameter

	Injection volume
	15 µL (with needle wash)

	Autosampler temperature
	Ambient

	Column temperature
	50°C

	Flow rate
	1.0 mL/min

	Detection
	230 nm

	Run time
	55 min

	Aprepitant elution time gradient
	~19 min

	
	Time (min)
	Mobile Phase A (%)
	Mobile Phase B 
(%)

	
	0.0
	70
	30

	
	5.0
	70
	30

	
	10.0
	60
	40

	
	20.0
	60
	40

	
	35.0
	10
	90

	
	50.0
	10
	90

	
	50.1
	70
	30

	
	55.0
	70
	30


Abbreviations: HPLC, high-performance liquid chromatography.

Supplemental Table 4 Summary of validation results for aprepitant identity, assay, and related substances by HPLC
	Characteristic
	Acceptance Criteria
	Result
	Pass/Fail

	System suitability
	An injection of diluent does not contain any peak at the retention time of aprepitant with a peak area response greater than or equal to 0.2% of the mean peak area response of the 5 injections of standard solution for system suitability.
	Each validation study was performed using an HPLC system that met all system suitability criteria.
	Pass

	
	From an injection of sensitivity solution, the S/N of aprepitant is NLT 10.
	
	

	
	The RSD of peak area responses in 5 replicate injections of the standard solution must not be greater than 2.0%.
	
	

	
	The mean tailing factor for the aprepitant peak in 5 replicate injections of standard solution is NMT 2.0.
	
	

	
	The standard check must be 98.0-102.0%.
	
	

	Specificity
	The diluent and placebo injections must contain no peak at the retention time of aprepitant, which is greater than 0.2% relative to the average area response of aprepitant in the bracketing standard solutions.
	No interference was seen from injections of diluent or placebo solutions.
	Pass

	
	In the spiked sample solution, the aprepitant peak must be resolved from any other peak (if greater than 0.10%). Degradation product peaks must be resolved from each other and the aprepitant peak. The resolution between aprepitant and any close eluting peak (if ≥0.10%) must be NLT 1.3.
	The known related substance peaks (aprepitant-related compound A and desfluoro aprepitant) were resolved from each other and the aprepitant peak.  Degradation peaks were resolved from each other and the aprepitant peak. The resolution between aprepitant and the closest eluting peak (≥0.10%) was 4.8.
	

	Forced degradation
	Degradation peaks must be resolved from each other and aprepitant to the extent the degradation products can be accurately quantified.
	Degradation peaks are resolved from each other and aprepitant to the extent that all peaks can be accurately quantified.  
	Pass

	
	Spectral data and peak purity analysis from the sample solution injections indicate that the aprepitant peak elutes as a spectrally homogenous peak.
	Spectral data and peak purity analysis indicate that aprepitant elutes as a spectrally homogenous peak. 
	

	
	Additionally, in order to ensure aprepitant-related degradation peaks do not elute in the region of the cluster of placebo peaks in aprepitant emulsion for injection, there should be no degradation peaks observed in the API solutions that interfere with placebo peaks in the drug product.
	Additionally, degraded API solutions did not yield a degradation peak in the region of the chromatogram in which placebo peaks elute.
	

	Linearity
	For aprepitant (50-150%): 

R must be ≥0.999 and the response factor of aprepitant at each level must be within 98.0-102.0% of the response factor at nominal concentration (100% level).
	Range

R

Aprepitant (50-150%)

0.9999

Aprepitant (QL-150%)

0.99994

The response factor for aprepitant at each level (50-150%) ranged 98.0-102.0% of the 100% response.
	Pass

	
	For aprepitant (QL-150%): 

R must be ≥0.99 and the response factor of aprepitant at each level from QL to 2% must be within 85.0-115.0% of the response factor at nominal concentration (100%).
	The response factor for aprepitant at each level from QL-2.0% ranged 85.0-115.0% of the 100% response.
	

	Method repeatability/ intermediate precision
	Assay: 

For each analyst, the RSD for the % LC results should be NMT 2.0%. The relative difference between the mean results from each analysis should be NMT 3.0%.
	Analyst

% LC

% RSD

Analyst 1

100.0

0.2

Analyst 2

100.5

0.2

Relative Difference

0.5%


	Pass

	
	Impurities: 

For each analyst, RSD of results for related substances >0.60% should be NMT 15.0%. The absolute difference between the individual and mean results for each related substance ≥0.10% and ≤0.60% relative to the label claim of aprepitant must meet the following criteria:

% Related Substance

Absolute Difference

≥0.10 and 
<0.30

NMT 0.10

≥0.30 and 
≤0.60

NMT 0.20

The relative difference of the mean result for each analyst should be NMT 15.0% for related substances >0.6%. The absolute difference between the mean results for both analysts for each related substance ≥0.10% and ≤0.60% relative to the label claim of aprepitant must meet the criteria above.
	For each analyst, the absolute difference between individual and mean results for each impurity was <0.10%. Results between analysts met acceptance criteria.
	

	
	Content uniformity: 

For each analyst, the AV for the % LC results should meet USP criteria. The relative difference between the mean assay results from each analyst should be NMT 3.0%.
	Analyst

AV

Analyst 1

1.6

Analyst 2

1.9

Relative Assay Difference = 2.4%
	

	Accuracy by recovery
	The mean percent recovery of aprepitant at each level and for all levels combined should be 98.0-102.0% and the RSD at each level and for all levels combined should be ≤2.0%.
	Level

Mean % Recovery

% RSD

50%

100.2

0.3

100%

98.6

0.1

130%

98.1

0.4

Overall

99.0

1.0


	Pass

	Limit of quantitation
	The mean recovery at the QL (0.10%) should be 85.0-115%.
	Mean (3) results:

% Recovery

% RSD

S/N

112.7

6.1

18


	Pass

	
	The % RSD of recovery at QL should be NMT 15.0%.
	
	

	
	The target S/N is at least 10:1.
	
	

	
	The RSD for the replicate injections of a QL solution should be NMT 15.0%.
	% RSD of 6 injections: 13.9
	

	Solution stability
	For the standard solution to be considered stable, the response factor for aprepitant in the aged solution must be 98.0-102.0% of the response factor in the fresh solution.
	Standard solutions were shown to be stable for at least 6 days when stored at ambient laboratory conditions and protected from light.
	Pass

	
	For the sample solutions to be considered stable, the percent of initial for % LC of aprepitant must be 98.0-102.0%.
	Sample solutions were shown to be stable for at least 6 days when stored at ambient laboratory conditions and protected from light.
	

	
	Related substances ≥0.10% and <0.40% in the aged solution should be within 0.1% (absolute value) when compared to the initial results.
	
	

	
	Related substances ≥0.40% in the aged sample solution should be 85.0-115.0% of the initial result.
	
	

	
	Additionally, no new reportable impurities should be observed in the aged sample solution.
	
	

	Robustness
	For each modified condition the following system suitability requirements must be met:

An injection of diluent does not contain any peak at the retention time of aprepitant with a peak area response greater than or equal to 0.2% of the mean peak area response of the 5 injections of standard solution for system suitability.
	Each modified condition yielded results that met all system suitability criteria.
	Pass

	
	From an injection of sensitivity solution, the S/N of aprepitant is NLT 10.
	
	

	
	The RSD of peak area responses in 5 replicate injections of the standard solution must not be greater than 2.0%.
	
	

	
	The mean tailing factor for the aprepitant peak in 5 replicate injections of standard solution is NMT 2.0.
	
	

	
	The standard check must be 98.0-102.0%.
	
	

	
	For the sample solution, all degradation impurities should be resolved from each other and from aprepitant to the extent that they can be accurately quantified.
	For each modified condition, all degradation impurities were resolved from each other and from aprepitant to the extent that they could be accurately quantified.
	


Abbreviations: API, active pharmaceutical ingredient; AV, acceptance value; HPLC, high-performance liquid chromatography; LC, liquid chromatography; NMT, not more than; NLT, not less than; RSD, relative standard deviation; S/N, signal to noise ratio; QL, quantitation limit.
Supplemental Table 5 Analytical testing procedures for determining physicochemical stability
	Appearance (visual)

	· The appearance of each diluted sample was observed and recorded (duplicate bags per administration fluid)

	pH

	· pH testing was performed by potentiometric measurements with a glass electrode, standardized against 2 standards and temperature compensated. The pH of each diluted sample was recorded (duplicate bags per administration fluid)

	Assay/related substances

	· The assay and related substances of aprepitant were quantified by high-performance liquid chromatography (HPLC) analysis. Since the sample concentration was within 75-175% of the modified nominal sample concentration, the diluted sample was analyzed neat in singlet (duplicate bags per administration fluid and triplicate preparations per bag). Control samples of each administration fluid were made for evaluation at T0 and Tfinal for assay/related substances and analyzed neat in singlet

	Mean particle size (DLS)

· Mean particle size testing was performed per dynamic light scattering particle size analysis (duplicate bags per administration fluid and triplicate preparations per bag)

	Globule size distribution (PFAT5)

· The percentage of fat globules larger than 5 µm (PFAT5) was determined by light obscuration. The analysis of each sample was performed once per bag (duplicate bags per administration fluid). One dilution was performed for each sample

	Particulate matter

· Particulate matter testing was performed once per bag (duplicate bags per administration fluid) utilizing microscopic examination. Control samples of each administration fluid were made for evaluation at T0 and Tfinal


Abbreviations: DLS, dynamic light scattering; HPLC, high-performance liquid chromatography; PFAT5, percent of fat globules larger than 5 µm.

Supplemental Figure 1 Dynamic light scattering (DLS) particle size 
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