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Smart	method	to	enhance	direct	drug	
delivery	to	uterine	fibroid	by	injection	



The	Goal	

Problem	 Strategy	 Solution	

Properties	 Results	 Interest	



The	Problem	
“I	want	to	keep	my	uterus.	What	are	my	options?”	-Anonymous	

Problem	
(Uterine	Fibroids)	



•  Associated	with	pain,	bleeding,	and	infertility	
•  Hysterectomy	surgery	is	the	only	permanent	treatment	
option	

Blacks  
(2-3 x more common) 

Costs	US	healthcare		
$5.9 to $34.4 billion 

annually 		~75%	

of all  
women 

•  Benign tumors  
•  Vary in size 

The	Problem	
(Uterine	Fibroids)	



Various	size	problems….need	
different	strategies	



Strategy	
Can	we	“melt”	the	fibroid?	

Strategy	
(Local	Injection)	



	Collagenase	injection		 Gross	examination	
•  Drug	therapies	cause	
systemic	side	effects	

•  Local	injection	is	viable	
•  Collagenase	is	a	
promising	candidate	

Strategy	
(Local	Injection)	



We	need	to	retain	the	drug	long	
enough	to	“melt”	the	fibroid.	

Strategy	
(Local	Injection)	



Solution	
Can	we	target	therapy	directly	to	the	tumor?	

Solution	
(LiquoGel™)	



Heat	triggered	
to	form	a	gel	
(instantly)	

Releases	active	
collagenase	to	melt	
fibroids		(48	h)	

Delays	localized	
drug	release	

Control	 Treated	

Solution	
(LiquoGel™)	

LiquoGel	+	
Collagenase	
Solution	

Gel	

Tumor	

20	oC	

37	oC	

Free	collagenase	
(48	h)	



Solution	
(LiquoGel™)	

What	is	LiquoGel?	



•  A	copolymeric	hydrogel	
•  Stabilized	by	physical	crosslinks	
•  Easy	to	formulate	and	produce	

Properties	
(LiquoGel™)	



	ΔT	(oC)	

Increasing % 
HPG 

Thermo-responsive	
Properties	
(LiquoGel™)	



Partially	Bio-degradible	
	

Properties	
(LiquoGel™)	



Not	Toxic	
Properties	
(LiquoGel™)	



Dendrimers	

Liposomes	

Block	Copolymers	

LiquoGel	
ü  Entraps	and	releases		many	

drug	classes	

ü  Sustained	and	localized	release	
for	hours	

ü  Injectable	(31G	needle)	

ü  Forms	a	stable	gel	

ü  Ends	return	to	the	“synthetic	
tool	box”	to	deliver	cocktail	
therapy	mixture	

Journal	of	Functional	Biomaterials,	2011,	2(3),	173-194.	
	

Properties	
(LiquoGel™)	



PCT/US2011/050405		filed	with	US	PTO	
	

Sep.	2,	2011	  

Filed	US	Patent	Application	No.	13/818782	May	3,	2013	  

Pilot	in	vitro	and	in	vivo	studies	conducted	in	
collaboration	with	BioSpecifics	

Jun.	10,	2016	

 

 

Duke/NCCU	CTSI	Award	supported	preliminary	ex	vivo	studies	Jan.	1,	2019	

Taylor, DK; et al J. Functional Biomaterials, 2011, 2(3), 173-194.  

Aug.	29,	2017		 Issued	US	Patent	9,744,138	-	Treatment	method	and	
product	for	uterine	fibroids	using	purified	collagenase	-	
Leppert,	PC;	Wegman,	TL;	and	Taylor,	DK	

 

Results	
(LiquoGel™)	



Scaled Production Optimization  Application 

LiquoGel Roadmap 
Results	
(LiquoGel™)	



Interest	
Who’s	expressed	interest	in	this	technology?	

Interest	



ü  28	attendees		
ü  11	completed	survey	

Interest	



Learning	better	ways	to	support	a	family	member	with	
uterine	fibroid	

Providing	strategies	for	working	
with	policymakers	to	advocate	for	

women’s	health	

ü Captured	conference	highlights	and	disseminated	by	video	
www.youtube.com	(https://youtu.be/bgWLVAWvpRc),	
www.taylorresearch.org	and	www.campionfund.org.		

ü Data	show	that	the	Year	2	conference	was	effective	in	
addressing	three	major	areas	for	participants:	

Teaching	women’s	health	and	working	
with	OB/GY	professionals	

Interest	



Acknowledgements	

•  Phyllis	Leppert	
•  Friederike	Jayes	
•  Ria	Corder	
•  Saad	Khan	
•  John	Cullen	
•  Robert	Vachieri	
•  Sashi	Gadhi	


