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Repair of the anterior urethra is one of the most 
demanding surgical problems in urology. In recent years, 

regenerative medicine and tissue engineering studies 
have led to the development of novel biomaterials for 

urethral repair. 
 
 

 Here we describe the first clinical report of a series of 
patients who underwent tissue-engineered oral mucosal 

graft urethroplasty for anterior urethral stricture.  
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MukoCell®	 is	 a	 na0onal	 authorized,	
autologous	 0ssue-engineered	 oral	
mucosa	 graS.	 The	present	 report	 sums	
up	 some	 of	 MukoCell®’	 s	 preclinical	
safety	data.	Addi0onal	reported	data	of	
70	 pa0ents,	 treated	 with	 MukoCell®,	
are	 also	 considered	 with	 regards	 to	
safety	analysis.	
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Evalua0on	 of	 tumorigenicity	
study	 in	 nude	 mice	 did	 not	
reveal	 	 macroscopic	 and	
microscopic	 mal ignanc ies	
aZributable	 to	MukoCell®	 in	 60	
different	 examined	 0ssues	 and	
organs.	 Addi0onally,	 migra0on	
of	 the	 transplanted	 cells	 into	
distant	 organs	 was	 excluded	 at	
all	examined	0me	intervals	aSer	
imp l a n t a 0 o n	 o f	 mu r i n e	
homologue	of	MukoCell®.	While	
the	 graSs	 were	 s0ll	 present	 in	
all	 10	 animals	 9	 days	 aSer	
implanta0on,	 6	 of	 10	 graSs	
were	 degraded	 40	 days	 aSer	
implanta0on	 in	 the	 remaining	
10	 animals.	 Clinical	 data	 of	 70	
with	MukoCell®	treated	pa0ents	
demonstrated	 no	 peri-	 or	 post-
opera0ve	 adverse	 events	
related	to	MukoCell®.		

	
MukoCell®	 seems	 to	 be	 a	 safe	
graS	 for	 urethroplasty	 for	
pa0ents	with	 urethral	 stricture.	
The	 graS	 is	 degrading	 within	 a	
few	 weeks	 and	 hence	 avoids	
complica0on	 associated	 with	
persistent	implants.	

	
For	 MukoCell®	 produc0on,	 pa0ent’s	 oral	 mucosa	
cells	 were	 generated	 from	 a	 small	 oral	 mucosa	
biopsy	 and	 cultured	 on	 the	 surface	 of	 a	
biocompa0ble	scaffold	(Fig.	1).		
	
The	 tumorigenic	 poten0al	 of	 MukoCell®	 was	
examined	 in	 vivo.	 For	 this	 purpose,	 human	
cultured	cells	of	4	different	 runs	were	 injected	by	
intraperitoneal	 and	 subcutaneous	 route	 into	each	
of	ten	 immunodeficient	athymic	nude	mice.	4x107	
cells	±	2	×	106	cells	were	injected	into	each	animal	
on	 Days	 1,	 18,	 25	 and	 46	 of	 the	 study.	 An	
addi0onal	 group	 consis0ng	 of	 ten	 animals	 each	
received	 cell	 culture	 medium	 as	 vehicle	 control	
(Table	1).	
	
To	 examine	 the	 poten0al	 migra0on	 of	 cells	 into	
distant	organs,	murine	MukoCell®	constructs	from	
eGFP-transgenic	 mice	 were	 implanted	 into	
peritoneal	 cavity	 of	 histocompa0ble	 non-
transgenic	mice	and	vice	versa.	The	24	test	animals	
were	 sacrificed	 either	 at	 weeks	 1,	 2,	 4	 or	 12	 for	
histological	analysis	(Table	2).		
	
To	 inves0gate	 the	 degrada0on	 of	 implanted	
MukoCell®	with	0me,	scaffolds	with	the	size	of	0.5	
x	1.5	cm	were	implanted	into	the	peritoneal	cavity	
of	20	BALBc/C57BL6J	mices.	
	
Addi0onally,	 reported	clinical	 safety	data	 from	70	
MukoCell®-treated	pa0ents	with	urethral	stricture,	
which	 have	 been	 recruited	 in	 an	 ongoing	
observa0onal	 study	 with	 up	 to	 2	 year	 follow-up	
period,	 were	 evaluated	 on	 the	 basis	 of	 a	
pharmacivigilance	 system.	 	 Ethical	 commiZee	
votum	was	available	for	the	study.	

	I.	IntroducLon	 II.	Methods	

Preclinical and clinical examination of tissue-engineered graft for urethral 
reconstruction (MukoCell®) with regard to its safety 

Fig.	1:	Pa0ent’s	oral	mucosa	cells	
are	 generated	 from	 a	 small	 oral	
mucosa	 biopsy	 (A)	 and	 cultured	
on	the	surface	of	a	biocompa0ble	
scaffold	(B).	
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III.	Tables	

Table		1	.	Experimental	groups		allocated	during	the	tumourigenicity	study			

Group			No.	of		
animals			

		 Item			 Injec0on	on		
days		a)			

Injec0on		
volume	(i.p.	+		
s.c.)	[µL]			

Total	no.	of		
cells	at	each	day			

1a			 5			 		 Test	items	(n=4)			 1,	18,	25,	46			 200	+	200			 10	7			±	2	x	10	6			
1b			 5			 		 Test	items	(n=4)			 1,	18,	25,	46			 200	+			200			 10	7			±	2	x	10	6			
2a			 5			 		 Control	item			 1,	18,	25,	46			 200	+	200			 -			
2b			 5			 Control	item			 1,	18,	25,	46			 200	+	200			 -			
		
No0ce	:		a	)	Cell	prepara0ons	generated	independently	from	four	different	runs	were	used.	A		
separate	cell	prepara0on	was	used	on	each	inje	c0on	day.			
		

		
		Table		2	.	Alloca0on	and	treatment	of	animals	in	the	biodistribu0on	study			

No0ce:	Material	used	for	histology	aSer	sacrifice:	Brain	(cerebrum,	cerebellum,	
brain	stem,	paraventricular	parts);	heart;	kidneys;		
	
large	intes0ne	(caecum,	colon,	rectum);	liver;	lung;	lymph	nodes	(mesenteric)	
	
intes0ne;	(duodenum,	jejunum,	ileum)	/	peyer	plaques;	spleen;	thymus;	
transplants	(including			
surrounding	0ssue)	

		

Group			
(Cage)			

No.	of		
animals			

Donor				
for		
engineered		
0ssue	graS			

Recipient			
of				
engineered		
0ssue	graS			

Sacrifice		
aSer		
implanta0on		
week			

		 		
		 		
		

		
A	-	1	(11/5/0	-	2)			 3			 EGFP	-	tg			 non	-	tg			 aSer	1	week			 		

		

		

A	-	2	(11/6/0	-	2)			 3			 EGFP	-	tg			 non	-	tg			 aSer	2	weeks			
A	-	3	(11/7/0	-	2)			 3			 EGFP	-	tg			 non	-	tg			 aSer	4	weeks			
A	-	4	(11/8/0	-	2)			 3			 EGFP	-	tg			 non	-	tg			 aSer	3	months			
reserve	animal		
(11/H3/0)			

1			
		

EGFP	-	tg			 non	-	tg			 		 		

		 		 		 		 		 		
B	-	1	(11/1/0	-	2)			 3			 non	-	tg			 EGFP	-	tg			 aSer	1	week			

		B	-	2	(11/2/0	-	2)			 3			 non	-	tg			 EGFP	-	tg			 aSer	2	weeks			
B	-	3	(11/3/0	-	2)			 3			 non	-	tg			 EGFP	-	tg			 aSer	4	weeks			
B	-	4	(11/4/0	-	2)			 3			 non	-	tg			 EGFP	-	tg			 aSer	3	months			
reserve	animal		
(11/H1/9)			

1			 non	-	tg			 EGFP	-	t	g			 		 		

	IV.	Results	

	V.	Conclusion	
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MukoCell® is an autologous tissue-
engineered oral mucosa graft MP9 – Abstract ID: 14-578  

AUA 2014 

Tumorigenic study:  

Results: No  macroscopic and microscopic malignancies attributable to 
MukoCell® in 60 different examined tissues and organs.  

•  cultured cells of human donors were injected by intraperitoneal and subcutaneous route into each of 
ten immunodeficient athymic nude mice.  

•  4x107 cells ± 2 × 106 cells were injected into each animal on Days 1, 18, 25 and 46 of the study. 
•  An additional group consisting of ten animals each received cell culture medium as vehicle control  

Biodistribution study:  

Results: No migration of the transplanted cells into distant organs. 

•  Murine MukoCell® constructs from eGFP-transgenic mice were implanted into peritoneal cavity of 
histocompatible non-transgenic mice and vice versa.  

•  The 24 test animals were sacrificed either at weeks 1, 2, 4 or 12 for histological analysis 



MP9 – Abstract ID: 14-578  
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Degradatin study:  

Results: 60% of the grafts were degraded 40 days after implantation.   

•   0.5 x 1.5 cm MukoCell® scaffolds were implanted into the peritoneal cavity of 20 female 
BALBc/C57BL6J mices 

Clinical observational study:  

Resluts: No peri- or post-operative adverse events related to MukoCell®.  

•   data from 70 MukoCell®-treated patients with urethral stricture, with up to 2 year follow-
up period, were evaluated 



Step 1 

Harvesting sample from the cheek  



Local anaesthesia 





Step 2 

GMP Laboratory  



Clean roon Laboratory in accordance to current  
Good Manufacturing Practices (GMP). 



Cells were expanded  
and cultured on the surface of a biocompatible scaffold.  



3 weeks later 



48 hours for transplant 
 



Pre-operative retrograde urethrography 



Step 3 

Surgical transplant using 
dorsal inlay technique  



Simple lithotomy position 



Pre-operative 
urethroscopy Insert Sensor 3 Fr. guidewire 



















Surgical transplant using 
ventral onlay technique  





Post-operative voiding cysto-urethrography 





Clinical experience with MuKocell 
implant in Germany 

Osnabruck 
Chemnitz 
Berlin 
Hamburg 
Luneburg 
Lipsia 

103 patients 

Period: from 2010  to 2013 

Overall success rate:  
from 82% to 85% 



Our preliminary experience  

Tissue engineered oral mucosa   Oral mucosa  



Is tissue engineered oral material fit for use in patient with 

immunogical disorder like Lichen Sclerosus? 

Our preliminary experience  



Is tissue engineered oral material fit for use in patient  requiring 

two-stage urethral reconstruction? 

Our preliminary experience  



Our preliminary experience  

Is tissue engineered oral material fit for use in patient  requiring 

pan-urethral reconstruction? 



The use of tssue engineered oral mucosa is not a simple surgical 
procedure and should be performed only in a Centre of excellence 

for urethral surgery 

Our preliminary experience  



Limitations of this study 

•  Short follow-up 

ü  This material should be used in 48 hours 

ü  This material should be used only in Germany 

ü  The cost is about 4.000,00 to 5.000,00 Euro 



Take home message: 

It is not the end line of the long history of 
urethral reconstruction, but the first step for 

a new future of urethral surgery. 
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2014 

? 
Next future 
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Email: g.ram-liebig@urotiss.com 

Dresden - Germany 

For more infornation about MukoCell manifacturing or if you 
are interested in developing this technology in your country 

please contact Dr. Gouya Ram-liebig at:  



  Register now ! 

  www.webon.uretra.it 


