
ABI-009 (nab-Sirolimus) Improves Tumor Accumulation and Antitumor Activity 
over Oral mTOR Inhibitors

 Compared with clinically relevant doses of oral mTOR inhibitors, 
ABI-009 given IV at equal weekly dose demonstrated significantly 
greater tumor accumulation, stronger antitumor activity, and 
prolonged animal survival. 

 ABI-009’s distinct PK profile can be attributed to its nanoparticle 
structure and complexation with albumin. 

 Multiple oncology clinical studies are currently ongoing with ABI-
009, including a Phase 2 registrational trial in advanced malignant 
PEComa (PEC-001, NCT02494570).
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 The mTOR pathway has been implicated in cell survival and 
proliferation and is an attractive target for cancer therapy.1

 The poor solubility, low oral bioavailability, adverse event profile 
and incomplete target inhibition of the known mTOR inhibitors 
can limit their activity in treatment of cancers and other diseases. 

 ABI-009 (nab-sirolimus) is an injectable nanoparticle form of 
human albumin-bound sirolimus with a mean particle size of 
approximately 100 nm developed with a proprietary nanoparticle 
albumin-bound (nab®) technology.2

 ABI-009 is currently in phase 1 and 2 studies for multiple cancer 
types, including soft-tissue sarcomas, neuroendocrine tumors, 
colorectal cancer, glioblastoma, various childhood cancers, and a 
registrational phase 2 study for malignant PEComa.

 It is hypothesized that strong antitumor activity of ABI-009 may be 
associated with higher tumor drug accumulation. 

 This study evaluated the antitumor effect and tumor drug 
concentrations by ABI-009 as compared with oral sirolimus and 
everolimus in an aggressive UMUC3 mouse xenograft model.3

 UMUC3 human bladder cancer xenografts were established in 
athymic nude mice.

 Treatment: sirolimus/everolimus – 3 mg/kg, qdx5/weekly, PO, 
total dose 15 mg/kg/week; ABI-009 – 7.5 mg/kg, 2x/weekly, IV, 
total dose 15 mg/kg/week

 Antitumor treatment assessment was done with 5 mice/group.  
 Pharmacokinetic assessment (3 mice/group) sacrificed to harvest 

tumors for drug concentration analysis at 4 predetermined time 
points (1 hr post Day 1; 24 hr post Day 1; 1 hr post Day 4; and 
168 hr post Day 1). 

 ABI-009 showed significant antitumor effect and longer survival 
compared with equal weekly dose of oral sirolimus and 
everolimus.

 All treatment groups were well tolerated with no significant weight 
loss, but a delay in weight gain for everolimus and ABI-009. 

Table 1. Antitumor treatment results

 ABI-009 IV resulted in 6.2-68.1 fold higher tumor drug levels 
compared with oral mTOR inhibitors at all time points tested. 

Figure 1. Tumor volume, animal survival, and body weight 
following ABI-009 IV, sirolimus PO, and everolimus PO 
treatments
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Figure 2. Tumor drug concentrations

METHODS

Antitumor Activity

Treatment 
(N = 5)

Dosing 
Schedule

Weekly 
Dose 

(mg/kg)

TGI 
(%)

P vs 
Saline

P vs ABI-
009 7.5 
mg/kg

Median 
Survival 
(Days)

Number of 
Animal 

Surviving

P vs 
Saline

P vs ABI-
009 7.5 
mg/kg

Saline 2x/wk, IV 0 0 - <0.0001 19 0/5 - <0.01
ABI-009 7.5 mg/kg, 

2x/wk, IV
15 69.6 <0.0001 - NR 5/5 <0.01 -

Sirolimus 3 mg/kg, 
5x/wk, PO

15 24.3 <0.05 <0.0001 21 1/5 <0.01 <0.05

Everolimus 3 mg/kg, 
5x/wk, PO

15 36.2 <0.01 0.0023 19 1/5 NS <0.05

Tumor Growth Animal Survival

Comparison of Tumor Drug Levels

Table 2. Pharmacokinetic treatment groups

Treatment 
 Sirolimus/Everolimus  

3 mg/kg, qdx5 (Oral); N = 3/time point 
ABI-009: 7.5 mg/kg 

Days 1 and 4 (IV); N = 3/time point 

Days 
Study Procedure 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

Drug Treatment x x x x x    x   x     

Animal sacrifice, blood/tumor PK    

1 hr after drug treatment (N=3) x   x     x   x     

Prior to drug treatment (N=3)  x        x       

168 hrs after Day 1 treatment (N=3)        x        x 
 

 Tumor AUC with ABI-
009 IV over 1 week 
were significantly 
higher vs equal 
weekly dose of oral 
sirolimus (43 fold) and 
everolimus (12 fold) (p 
< 0.0001).

Comparison of Tumor and Blood Drug Levels

Figure 3. Tumor drug accumulation

CONCLUSIONS

 ABI-009 IV resulted in 
blood drug levels  8.0-
27.4 fold higher 1 hr
post Day 4 dosing and 
2.0-4.6 folder higher 
after 1 week 
compared with oral 
mTOR inhibitors.

Figure 4. Blood drug concentrations

D1-1 hr D1-24 hr D4-1 hr D7
0

500

1000

1500

Tu
m

or
 S

iro
lim

us
 o

r E
ve

ro
lim

us
 C

on
ce

nt
ra

tio
n 

(n
g/

g)

Sirolimus PO
(3 mg/kg x5)

ABI-009 IV
(7.5 mg/kg x2)

Everolimus PO
(3 mg/kg x5)

Total Weekly dose:
15 mg/kg

P < 0.01

P < 0.01

P < 0.01

P < 0.001

0

50000

100000

150000

Tu
m

or
 S

iro
lim

us
 o

r E
ve

ro
lim

us
 A

U
C

 (n
g*

hr
/g

)

Total Weekly dose:
15 mg/kg

P < 0.0001

ABI-009 IV     Sirolimus PO   Everolimus PO

P < 0.0001

D4-1 hr D7
0.1

1

10

100

1000

10000

Bl
oo

d 
Si

ro
lim

us
 o

r E
ve

ro
lim

us
 C

on
ce

nt
ra

tio
n 

(n
g/

m
l)

P < 0.001

P < 0.01

mailto:shou@aadibio.com

Low Dose Tumor Volume

								Tumor Growth						Animal Survival

		Treatment (N = 5)		Dosing Schedule		Weekly Dose (mg/kg)		TGI (%)		P vs Saline		P vs ABI-009 7.5 mg/kg		Median Survival (Days)		Number of Animal Surviving		P vs Saline		P vs ABI-009 7.5 mg/kg

		Saline 		2x/wk, IV 		0		0		-		<0.0001		19		0/5		-		<0.01

		ABI-009		7.5 mg/kg, 2x/wk, IV		15		69.6		<0.0001		-		NR		5/5		<0.01		-

		Sirolimus		3 mg/kg, 5x/wk, PO		15		24.3		<0.05		<0.0001		21		1/5		<0.01		<0.05

		Everolimus		3 mg/kg, 5x/wk, PO		15		36.2		<0.01		0.0023		19		1/5		NS		<0.05



		Saline		Oral Rapamycin 3 mg/kg		Oral Rapamycin 16 mg/kg		ABI-009 7.5 mg/kg		ABI-009 20 mg/kg		ABI-009 40 mg/kg		Oral Everolimus 3 mg/kg		Oral Everolimus 16 mg/kg						24.3

		1438.35		1088.97		723.85		436.59		516.55		523.9		917.93		464.36						49.7

				24.3		49.7		69.6		64.1		63.6		36.2		67.7						69.6

				24.3		49.7		69.6		64.1		63.6		36.2		67.7						64.1

																						63.6

																						36.2

																						67.7





Tumor Volume

										Tumor Growth						Animal Survival

		Group		Treatment (N = 5)		Dosing Schedule		Weekly Dose (mg/kg)		TGI (%)		P vs Saline		P vs ABI-009 7.5 mg/kg		Median Survival (Days)		Number of Animal Surviving		P vs Saline		P vs ABI-009 7.5 mg/kg

		1		Saline 		2x/wk, IV 		0		0		-		<0.0001		19		0/5		-		<0.01

		2		Oral Rapamycin		3 mg/kg, 5x/wk, PO		15		24.3		<0.05		<0.0001		21		1/5		<0.01		<0.05

		3		Oral Rapamycin		16 mg/kg, 5x/wk, PO		80		49.7		<0.0001		0.0089		28		1/5		<0.01		<0.05

		4		ABI-009		7.5 mg/kg, 2x/wk, IV		15		69.6		<0.0001		-		NR		5/5		<0.01		-

		5		ABI-009		20 mg/kg, 2x/wk, IV		40		64.1		<0.0001		NS		NR		5/5		<0.01		NS

		6		ABI-009		40 mg/kg, 2x/wk, IV		80		63.6		<0.0001		NS		NR		5/5		<0.01		NS

		7		Oral Everolimus		3 mg/kg, 5x/wk, PO		15		36.2		<0.01		0.0023		19		1/5		NS		<0.05

		8		Oral Everolimus		16 mg/kg, 5x/wk, PO		80		67.7		<0.0001		NS		NR		5/5		<0.01		NS

				Saline		Oral Rapamycin 3 mg/kg		Oral Rapamycin 16 mg/kg		ABI-009 7.5 mg/kg		ABI-009 20 mg/kg		ABI-009 40 mg/kg		Oral Everolimus 3 mg/kg		Oral Everolimus 16 mg/kg

		Day 14		1438.35		1088.97		723.85		436.59		516.55		523.9		917.93		464.36						24.3

						24.3		49.7		69.6		64.1		63.6		36.2		67.7						49.7

		TGI				24.3		49.7		69.6		64.1		63.6		36.2		67.7						69.6

																								64.1

																								63.6

																								36.2

																								67.7





Conc

								Tumor Conc (ng/g)								Blood Conc (ng/ml)

		Treatment (N = 3)		Dosing Schedule		Weekly Dose (mg/kg)		D1- 1h		D1- 24h		D4- 1h		D7		D4- 1h		D7

		Oral Rapamycin		3 mg/kg, 5x/wk, PO		15		0.0		15.2		6.3		29.4		79.3		0.8

		Oral Rapamycin		16 mg/kg, 5x/wk, PO		80		48.5		350.3		228.0		587.7		1513.3		6.8

		ABI-009		7.5 mg/kg, 2x/wk, IV		15		1080.0		888.0		427.0		595.3		2173.3		3.9

		ABI-009		20 mg/kg, 2x/wk, IV		40		1490.0		786.0		1430.0		706.0		2373.3		5.4

		ABI-009		40 mg/kg, 2x/wk, IV		80		2652.0		744.0		1385.7		470.7		2593.3		6.0

		Oral Everolimus		3 mg/kg, 5x/wk, PO		15		18.5		48.6		68.7		28.7		271.3		1.9

		Oral Everolimus		16 mg/kg, 5x/wk, PO		80		577.0		433.0		860.0		150.3		2383.3		10.0









Conc Comparison

		Low dose (15 mg/kg/wk)

		Treatment (N = 3)				Tumor Conc (ng/g)										Blood Conc (ng/ml)

						D1- 1h		D1- 24h		D4- 1h		D7		AUC		D4- 1h		D7

		ABI-009    (7.5 mg/kg x2)		Conc		1080.0		888.0		427.0		595.3		103410.0		2173.3		3.9

				SD		217.7		171.7		74.5		93.6		7969.0		266.9		0.5

		Sirolimus    (3 mg/kg x5)		Conc		0.0		15.2		6.3		29.4		2395.0		79.3		0.8

				SD		0.0		4.2		1.2		11.6		565.5		26.7		0.4

				ABI-009 Ratio		_		58.3		68.1		20.3		43.2		27.4		4.6

				P vs ABI-009		0.0010		0.0009		0.0006		0.0005		<0.0001		0.0002		0.0014

		Everolimus    (3 mg/kg x5)		Conc		18.5		48.6		68.7		28.7		8278.0		271.3		1.9

				SD		7.6		9.8		14.0		2.9		811.0		104.4		0.5

				ABI-009 Ratio		58.3		18.3		6.2		20.7		12.5		8.0		2.0

				P vs ABI-009		0.0011		0.0011		0.0012		0.0005		<0.0001		0.0003		0.0094

		High dose (80 mg/kg/wk)

		Treatment (N = 3)				Tumor Conc (ng/g)										Blood Conc (ng/ml)

						D1- 1h		D1- 24h		D4- 1h		D7		AUC		D4- 1h		D7

		ABI-009      (40 mg/kg x2)		Conc		2652.0		744.0		1385.7		470.7		179407		2593.3		6.0

				SD		432.8		105.5		1132.5		82.0		60923		241.9		0.8

		Rapamycin    (16 mg/kg x5)		Conc		48.5		350.3		228.0		587.7		57500		1513.3		6.8

				SD		17.9		53.1		88.1		353.1		17483		211.3		2.9

				ABI-009 Ratio		54.6		2.1		6.1		0.8		3.1		1.7		0.9

				P vs ABI-009		0.0005		0.0045		NS		NS		0.0119		0.0043		NS

		Everolimus    (16 mg/kg x5)		Conc		577.0		433.0		860.0		150.3		91284		2383.3		10.0

				SD		285.3		70.2		73.3		105.5		7406		221.9		6.2

				ABI-009 Ratio		4.6		1.7		1.6		3.1		2.0		1.1		0.6

				P vs ABI-009		0.0023		0.0131		NS		0.0142		0.0459		NS		NS
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