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Fig. S1. Appearance of different formulations after diluted 10 times.
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Fig. S2. Changes in the appearance of ILQ-SMEDDS and blank SMEDDS during preparation.  (A) Physical mixture. (B) Dissolved state after 10 minutes of ultrasound, (C) Nano-emulsion state after oscillation over-night.
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Time (day)
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Analysis

OVA i.p
100μg OVA
+ 2mg Alum/mice
OVA 200μg/mice
Treatment
OVA i.t
OVA i.t

G1 Naïve            PBS treatment.
G2 Sham            OVA i.p. and i.t. PBS treatment.
G3 Dex             OVA i.p. and i.t. 0.5mg/kg treatment. 
G4 ILQ Suspension   OVA i.p. and i.t. 20 mg/kg treatment. 
G5 ILQ-SMEDDS    OVA i.p. and i.t. Low dose (L-S-ILQ) 10 mg/kg treatment. 
G6 ILQ-SMEDDS    OVA i.p. and i.t. High dose (H-S-ILQ) 20 mg/kg treatment. 
Administration: Oral, twice daily.
sIgE in Serum

IL4, IL5 and IFN-γ
in the BLAF



Fig. S3 OVA-induced asthma experimental protocol.


Table S1. Study on the effect of drug content at different formulation. 
	Formulation
	Items
	Globule Size, nm
	PDI
	ζ-potential
	Drug content mg/g

	F1
	1:6:3
	SMEDDS
	12.52±0.13
	0.14±0.00
	-11.08±0.75
	/

	
	
	ILQ-SMEDDS
	100.11±0.73
	0.13±0.01
	-21.61±1.31
	45.22

	
	
	
	209.83±1.69
	0.29±0.01
	-16.37±0.25
	65.12

	F6
	3:6:1
	SMEDDS
	19.81±0.21
	0.10±0.01
	-11.64±0.46
	/

	
	
	ILQ-SMEDDS
	20.35±0.33
	0.13±0.01
	- 16.34±1.34
	47.89

	
	
	
	22.73±0.49
	0.12±0.01
	- 13.41±1.45
	58.87




[bookmark: _Hlk44403243] Table S2. Study on the dilution stability of ILQ-SMEDDS in simulated gastric and intestinal fluid.
	Items
	Size (nm)
	PDI
	ζ potential （mV）
	Appearance

	pH 1.2
	50 times
	26.53 ± 1.47
	0.19 ± 0.00
	-2.38 ± 0.53
	yellow clear

	
	100 times
	27.33 ± 1.09
	0.21 ± 0.01
	-2.76 ± 1.79
	yellow clear

	
	200 times
	26.26 ± 1.17
	0.18 ± 0.01
	-3.27 ± 1.03
	yellow clear

	
	400 times
	31.83 ± 1.79
	0.21 ± 0.00
	-3.87 ± 2.53
	faint yellow

	pH 6.8
	50 times
	22.46 ± 1.50
	0.09 ± 0.02
	-5.32 ± 0.53
	yellow clear

	
	100 times
	23.96 ± 1.39
	0.14 ± 0.01
	-9.47 ± 1.13
	yellow clear

	
	200 times
	29.22 ± 1.85
	0.18 ± 0.02
	-6.10 ± 0.67
	yellow clear

	
	400 times
	26.53 ± 1.47
	0.19 ± 0.00
	-2.38 ± 0.53
	faint yellow




[bookmark: _Hlk44403255]Table S3. The results of stability of ILQ-SMEDDS at different storage conditions.
	Items
	Size (nm)
	PDI
	ζ potential （mV）
	Appearance

	at 4℃
	0 day
	19.81±0.32
	0.10±0.01
	-11.64 ± 0.46
	yellow clear

	
	1 month
	20.32 ±0.53
	0.12±0.01
	-10.27 ± 0.61
	yellow clear

	
	3 months
	21.45±0.34
	0.13±0.01
	-9.84 ± 0.85
	yellow clear

	at 40℃
	0 day
	20.21±0.42
	0.11±0.01
	-11.82 ± 0.58
	yellow clear

	
	1 month
	21.32±0.45
	0.13±0.01
	-10.76 ± 1.08
	yellow clear

	
	3 months
	25.56±1.27
	0.17±0.02
	-9.54± 1.59
	yellow clear




Hemolytic toxicity. 
The assay was performed according to a previously study with slight modifications.1 5mL of rat (Sprague–Dawley) blood samples were collected from the inferior vena cava, were centrifuged at 3500 rpm/min for 5min to obtain red blood cell (RBC) pellets. Then the pellets were washed with 10mL of PBS. The centrifugation and washing steps were repeated more than 3 times until the supernatant didn’t show red. After the last washing, the supernatant was discarded, and a volume of PBS was added to yield an RBC suspension with a concentration of about 5×108 RBC/mL. Equal volumes of 5, 10, 25, 50, 100, 200 μg/mL ILQ-SMEDDS and ILQ were added to 0.5mL RBC suspension, using 1% Triton X100 and PBS as positive and negative (diluent) controls, respectively. After gently shaking, the mixture was incubated at 37℃ for 3h. Finally, all samples were centrifuged at 3500 rpm/min for 5 min at room temperature. 100 µL of supernatant of each sample was removed to a 96-well plate, and their absorbances at 570nm were recorded using a microplate reader. Percentage of hemolysis was calculated with the following equation:
[bookmark: _Hlk48749442]% hemolysis = (OD sample − OD diluent)/ (OD positive control − OD diluent) × 100% 
[bookmark: _Hlk50044984]Due to its strong hydrophilicity, low toxicity, and strong solubilization effect, Tween-80, which is a nonionic surfactant, is commonly used as a solubilizer in injections and oral preparations. However, hemolysis issue of Tween 80 has already attracted widespread attention, and the dose and usage of Tween-80 are the focus of safety issues. The usual dosage of Tween-80 as a solubilizer is about 1~2%, and the usage dose of Tween-80 was about 1.9% in the pharmacodynamic study (in vivo). 
When the dose of ILQ was more than 10 μg / mL, as shown in Fig. S4, serious hemolysis could be observed. Within the effective therapeutic dose of ILQ-SMEDDS, the highest plasma concentration of ILQ was less than 2 μg/mL, and the hemolysis produced by Tween 80 was not obvious. Moreover, even at the dose of 60 mg / kg, no obvious toxicity was observed. In spite of this, the hemolytic caused by Tween-80 should not be ignored, and the standardized use of Tween-80 is very important for the safe use of nano-emulsion.
[image: ]
Fig. S4. Hemolysis effect of ILQ-SMEDDS and Tween-80 equivalent (volume) on red blood cells (n=3).
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