


EMDA is a device-
assisted therapy that 

increases drug 
transport across 

biological membranes 
under the influence of 

an electric field.

EMDA is characterized by a 
combination of different 
electromolecular interactions  

that  improves drug 
absorption from 4 to 7 
times:
• Iontophoresis
• Electrophoresis/Electrosmosis
• Electroporetion

The deeper drug 
penetration and the 

greater drug 
bioavailability result in 

an increased clinical 
effectiveness.

What is EMDA?



Micro-source current

Physionizer Mini 30N2, 12V battery operated 
current generator. Easy to use and reliable.

Active electrode

CE-DAS Urogenics silicone 16 F electrode-
catheter placed in the bladder. Soft and easy to 

place.

Dispersive electrode

Two dispersive sponge ground electrodes 
(cathode)  placed on the skin of the abdomen to 

create a low-current circuit between the 
catheter tip (anode) and the current generator.

Device Components



EMDA IS EASY TO USE, SAFE AND THE 
TREATMENT IS QUICK

Treatment modality

• A urogenic 16F electrode-catheter is inserted into the bladder

• The bladder is drained to remove residual electrolytes

• The drug solution is administered

• Two dispersive electrodes are placed on the sides of the navel with 
an abundante layer of conductive gel

• A micro-current of 23 mA is applied for 20 minutes



• URO-ONCOLOGY

• FUNCTIONAL UROLOGY

Non Muscle Invasive Bladder Cancer 

Interstitial Cystitis 

Bladder pain 

Recurrent Bacterial Cystitis

Overactive Bladder

Local Bladder Anesthesia

Peyronie Disease

• HIGH-RISK
• INTERMEDIATE RISK
• BCG FAILURE

EMDA FIELDS OF APPLICATION



EMDA CAN BE USE WITH SEVERAL DRUGS

If the excipient is sodium chloride Mitomycin is 
diluted in 100 ml bidistilled water; if the excipient 
is urea or mannitol it is diluted in 100 ml sodium 
chloride 0.9%

Sequential administration of BCG and 
electromotive administration of Mitomycin in 
cases of high risk NMIBC

URO-
ONCOLOGY 

FUNCTIONAL 
UROLOGY

ALL TYPE OF MITOMYCIN

MITOMYCIN COMBINED                                  
WITH BCG

Dexamethasone     Scopolamine butylbromide      Epinephrine 
Naropin                       Lidocaine                          Oxybutynin          

Netilmicin                    Gentamicin                         Amikacin
Ialuronic Acid                 Verapamil                         Bethanecol

Botulinum Toxin  



Clinical Trials Executive Summary

To join the EMDA community 
users gives the possibility to 
open up new lines of research 
and to publish research data 



EMDA FOR NON MUSCLE INVASIVE BLADDER CANCER

Twice as efficace as «golden standard» 

BCG monoterapy to reduce recurrence 

and  progression 

EMDA reduces recurence rate almost 
twice as much as passive diffusion

HIGH RISK 

BCG FAILURE

• T1
• G3
• Ta G1-G2 > 3 cm + multiple 

+recurrent
• CIS (primary or T1G3 associated)

• Ta-T1 G2 > 3 + unifocal 

• Ta-T1 G2  multifocal + primary 

• Ta G1 multifocal + recurrent

• BCG Failure
• BCG Intolerance

INTERMEDIATE 
RISK 

Protocol: Sequential Treatment 
BCG + EMDA-MMC 

Protocol: Intermediate risk                  
8 EMDA-MMC instillations

Protocol: BCG Failure
6 EMDA-MMC instillations

At 3 years follow up 61,5 % avoid 
cystectomy



EAU Guidelines NMIBC 2021
7.2.1.3 Options to improving efficacy of intravesical 
chemotherapy 
7.2.1.3.2 Device- assisted intravesical chemotherapy 
Electromotive Drug Administration
«The efficacy of MMC using EMDA sequentially combined 
with BCG in patients with high-risk tumours has been 
demostrated in one small RCT (Di Stasi, 2006)» page 25

7.2.3 Combination therapy 
7.2.3.1. Intravesical BCG + chemotherapy vs BCG alone
«In a RCT (Di Stasi, 2006) using MMC with EMDA, a 
combination of BCG and MMC with EMDA showed an 
improved recurrence-free interval and reduced progression 
rate compared to BCG monotherapy» page 28

7.4.3 Treatment of BCG unresponsive tumours and 
patients with BCG intolerance
«Currently, several bladder preservations strategies are 
being investigated such…device assisted instillations 
(Racioppi, 2018)» page 31



Patient Support Guidebooks

Recognizing the imperative to center on 
the patient, we designed these Guides 
so that patients and their families are 
active participants in the experience of 
care, improving their knowledge and 
awereness of treatment.



EMDA versus Passive Diffusion

With EMDA, MMC concentration is increased from 4 to 7 times 
and plasma levels remains well below toxic levels. 

EMDA ENHANCED

PASSIVE DIFFUSION

Di Stasi et al, Cancer Research 1999 



EMDA versus Passive Diffusion

Section Administration Concentration Results

Urothelium

P<0.0001

Passive diffusion 46,6

3.7
EMDA 170.0

Lamina propria

P<0.0001

Passive diffusion 16.1

4.1

EMDA 65.6

Muscularis

P<0.0001

Passive diffusion 1.9

8.4

EMDA 15.9

EMDA significantly enhances MMC 
transport into all of the layers of the 
bladder wall.

The applied electric current causes no 
biological damage to tissue and no 
chemical modification of drug.

Di Stasi et al, Cancer Research 1999 



Treatment of High-risk NMIBC alternative to BCG alone: 
Sequential treatment BCG + EMDA-MMC

The rationale to combining immunotherapeutic 
and chemiotherapeutic drugs is based on the 
need to increase efficacy and reduce 
emergence of resistant malignant cells: BCG-
induced inflammation makes the bladder 
mucosa more permeable so that mitomycin 
reaches the target tissue more easily.

The number of BCG doses is the same as 
monotherapy: 6 BCG doses.
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Clinical Studies 
Di Stasi et al, Lancet Oncology 2006

• Prospective, randomized, multicenter comparative study 

• 221 pts with primary or recurrent T1G2 (all multifocal) +/- Cis or T1G3 
(unifocal or multifocal) +/- Cis randomised in 2 group:

- Control Group: 105 pts         BCG standard monotherapy (*) 

- Group EMDA/MMC: 107 pts         cycle BCG+BCG+EMDA-MMC repeated 
3 times for a total of 9 weekly treatment

• Complete responders underwent maintenance treatment

- Control Group         BCG 1/months x 10 months

- Group EMDA/MMC          cycle EMDA-MMC+EMDA-MMC+BCG repeated 
3 times for a total of 9 monthly treatment

• Follow-up (median): 88 months 
(*) 81 mg BCG x 2hrs 1/wks x 6 wks



The sequential administration of BCG and MMC with EMDA determined 
a lower RR, a longer DFI and a reduced PR compared to BCG alone.
This translated in better OAM and DSM rate compared to BCG alone

DISEASE-FREE 
INTERVAL 
(months)

RECURRENCE 
RATE

PROGRESSION
RATE 

OVERALL 
MORTALITY

DISEASE-
SPECIFIC 

MORTALITY

BCG 21 57.9 % 21.9 % 32.4 % 16.2 %

BCG +
EMDA-MMC

69 41.9 % 9.3 % 21.5 % 5.6 % 



T1G3 + Tis BCG BCG-EMDA/MMC

RECURRANCE RATE 68.3 % 50 %

DISEASE-FREE INTERVAL
(months)

11 53

PROGRESSION RATE 41.5 % 16.7 %

OVERALL MORTALITY 53.7 % 23.8 %

DISEASE SPECIFIC MORTALITY 36.6 % 11.9 %

Subgroups T1HG(G3) + CIS results

There was a statitistically significant difference in favour of the sequential therapy 
BCG+EMDA-MMC in RR, DFI, PR, OAM, DSM in this subgroup.



Groups did not differ in the frequency and severity of side effects.
Toxic effects associated with BCG+EMDA-MMC are no worse than those associated with BCG alone and
were mainly localised to the bladder. 
3 pts stopped treatment in both groups.



« Intravesical sequential bacillus Calmette-Guérin and electromotive MMC vs bacillus Calmette-Guérin alone for stage pT1 urothelium bladder cancer «
( Di Stasi AUA 2012 )

BCG-EMDA/MMC BCG

DISEASE-FREE INTERVAL   
(months) 79 26

RECURRENCE RATE 45 % 62 %

PROGRESSION RATE 12 % 28 %

OVERALL MORTALITY
44 % 59 %

DISEASE SPECIFIC MORTALITY
9 % 23 %

A further follow-up (median) at 121 months was conducted.
BCG+EMDA-MMC provided better results than BCG alone in terms of higher response rate and longer 
remission time.



Clinical Studies 
Gan, O’Brien et al, Journal of Urology 2016

• Prospective, cohort study 

• 107 pts with HG NMIBC:
- 86 pts Ta-T1 HG (80%) of whom 34 with CIS (32%) 
- 19 pts primary CIS (18%)
- 2 pts recurrent, large volume, LG disease (2%)

• 9-week induction sequential treatment with the cycle  BCG+BCG+EMDA-
MMC ripeated 3 times for a total of 9 treatments.

• First check cistoscopy was performed in 104 pts 

• Pts who were recurrence free proceded to maintenance treatment

• Tolerability: the full 9-week treatment was not completed in 30/107 pts 
(28%): 16/30 had minor alterations and received 7 or 8 doses, 14 had 
major alterations

• Follow-up (median): 24 months 



(*) Recurrence-free

DISEASE FREE  AT COMPLETE RESPONSE 
RATE (*)

N° PATIENTS

FISRT CHECK CYSTOSCOPY 87 %  90/104

1-YEAR CYSTOSCOPY 86 % 74/86

1-YEAR CYSTOSCOPY 93 % 66/71

PROGRESSION RATE AT 2 YEARS 3 %



Conclusion

This study confirms the excellent oncology efficacy of 
sequential  BCG + EMDA-MMC administration in case of 
High Risk NMIBC. The response rate and DFI exceeds the 
previously published results by Di Stasi et al.

Since 2009 Guy’s Hospital introduced sequential treatment 
as standard induction regimen in High Risk NMIBC. 



Clinical Studies 

Gan, O’Brien et al,  Guy’s and St. Thomas’ NHS Foundation Trust
(Bladder Cancer Translational Research Meeting, King’s College, 2019)

• Prospective, cohort study 

• 249 pts with HG NMIBC:
-206 pts Ta-T1 HG (83 %) 
- 13 pts primary CIS (5 %)
- 30  pts recurrent, large volume, LG disease (12%)

• 9-week induction sequential treatment with the cycle  BCG+BCG+EMDA-
MMC ripeated 3 times

• 196/249 (79 %) completed the induction treatment

• Follow-up (median): 54 months 



If BCG/EMDA-MMC treatment is completed, over two-
thirds of patients remain disease free during long term 
follow-up: this is twice the efficacy quoted for BCG 
alone and adds further weight to the adoption of this 
sequential regimen in bladder preservation for HR-
NMIBC.

DISEASE FREE AT COMPLETE RESPONSE RATE  
CR%

N° PATIENTS

54 MONTHS 63 % 123/196



Treatment of Intermediate-risk NMIBC with EMDA-MMC:    
PASSIVE DIFFUSION vs EMDA-MMC

Treatment Protocol

Induction: 1 instillation of MMC with EMDA per week for 8   

weeks for a total of 8 instillations 

Maintenance: 1 instillation of MMC with EMDA per month 

for 3 months, cycle repeated 2 times for a total of 8       

instillations



Clinical Studies: PD vs EMDA-MMC

Brausi et al Urology 1998 

• Multicenter, non-randomized, comparative, phase II study 

• 28 pts : Ta-T1, G1-G2, primary multifocal or recurrent, with marker lesion (≤ 
1,5 cm)

• EMDA-MMC Group:  pts 13            EMDA-MMC weekly for 8 weeks

• Control Group : pts 15             PD-MMC weekly for 8 weeks

• Complete response: complete macroscopic and histological disappereance of 
the marker lesion with negative citology.

• Follow-up (median): 16,3 months



RATE OF 
RECURRENCE

DISEASE-FREE 
INTERVAL (months)

PD-MMC 60 % 10.5

EMDA-MMC 33 % 14.5

CR was 40% in both arms: the ablative effect of 20 minute-treatment 
of EMDA-MMC on marker lesions was effective as 2-hour treatment of 
MMC alone .

A lower recurrence-rate and a longer disease-free interval were 
observed in the EMDA-MMC group.



Riedl et al Journal of Urology, 1998

• Prospective, cohort study

• 22 pts NMIBC:

- TaG2 (14)

- TaG1 (1)

- T1G2 (2)

- T1G3 (3)

- Cis G3 (2)

• 4 weekly treatment EMDA-MMC

• Follow-up (median) 14.1 months

• Complete Remission Rate :  56.6 % at 14.1 months  (included 
Tis and  2/3 T1G3)

• Treatment well tolerated 



«Intravesical adjuvant electromotive MMC in patients with primary intermediate-
risk urothelial non muscle invasive bladder cancer: a randomized controlled trial»

( Di Stasi et al European Urology Supplements 2019 )

225 pts with primary intermediate risk were randomly assigned to:

75 TURBT alone

77 pts              PD-MMC weekly for 6 weeks                                                      PD-MMC monthly for 10 months

73 pts              EMDA-MMC weekly for 6 weeks                                                  EMDA-MMC monthly for 10 months

Medium follow-up: 86 months

Responders Maintenance

Responders Maintenance



EMDA-MMC reduces recurrence rates and enhances the 
disease-free interval in pts with intermediate-risk disease.

TURBT PD-MMC EMDA-MMC

RECURRENCE RATE 63 % 60 % 36 %

DISEASE-FREE INTERVAL 
(month)

10 10.5 19

PD-MMC EMDA-MMC

LOCAL SIDE EFFECTS AND 
SYPTOMS

25 %  (19/77) 26 %  (19/73)

TREATMENT STOP FOR 
CHEMICAL CYSTITIS     SIDE-

EFFECTS
4 %  (3/77) 1 %  (1/73)



Clinical Studies: EMDA-MMC vs PD-MMC 

Di Stasi et al, The Journal of Urology 2003

• Multicenter, prospective, randomized, comparative, phase III study 

• 108 pts randomized in 3 groups: 

- 98 T1 with concurrent multifocal Cis

- 10 multifocal Cis 

• EMDA-MMC Group:  pts 36             EMDA-MMC weekly for 6 week

• PD-MMC Group : pts 36             PD-MMC weekly for 6  weeks

• Control Group : pts 36             BCG weekly for 6 weeks

• Primary endpoint were CR rate at 3 and 6 months 

• Follow-up (median): 45 months



At 3 months: a further 6 weekly 
treatment for non-responders and 
mainteneince treatment for responders.

At 6 months: 6-weeks crossover 
treatment for non responders

PD-MMC Group /EMDA-MMC Group          

Crossover to 6-week BCG

BCG Group           

Crossover to 6-week EMDA-MMC



Intravesical electromotive administration (EMDA) increases bladder 
uptake of MMC  resulting in a superior response rate in pts with High-
risk NMIBC compared with passive MMC transport. Response rate of 
EMDA-MMC matchs those induced by BCG.

PD EMDA-MMC BCG

CR RATE AT 3 MONTHS 28 % 53 % 56 %

CR RATE AT 6 MONTHS 31 % 58 % 64 %

CR % CROSSOVER - 23 % 35 %

TIME TO RECURRENCE          
( months) 19.5 35 26 



Local and systemic effects were significantly more prominent in the BCG arm than in EMDA-MMC and          
PD-MMC arms. There were no statistical differences between the 2 MMC arms.
A total of 32 pts on BCG, 34 on PD-MMC and 33 on EMDA-MMC completed the treatment.
During EMDA-MMC plasma MMC at all time points was higher than after passive transport (always below 
toxic concentration 400 ng/ml)
Peak plasma MMC was significantly higher following EMDA-MMC than after MMC : 43 vs 8 ng/ml



«Carcinoma in situ of the bladder: long-term results of a randomized prospective 
study comparing intravesical electromotive MMC C, PD MMC C and BCG «

( Di Stasi European Urology 2008 )

A further follow-up (median) at 82.5 months was conducted

EMDA-MMC provides a better response rate and disease-free interval than PD-MMC.

PD-MMC EMDA-MMC BCG

CR% 19.4% 33.3% 36.1%

TIME TO 
RECURRENCE 

9.1 15.0 17.8

PROGRESSION 
RATE 

44.4% 30.6% 27.8%

TIME TO 
PROGRESSION 

(month)
21.5 26.9 27.8

OVERALL 
MORTALITY 

52.7% 47.2% 52.7%

DISEASE-SPECIFIC 
MORTALITY                                                                                                                    

30.5% 22.2% 22.2%



Treatment of High-risk NMIBC unresponsive to BCG: a viable 
option to offer patients than radical cystectomy

Treatment Protocol

Induction: 1 instillation of MMC with EMDA per week for 6   
weeks for a total of 6 instillations 

Maintenance: 1 instillation of MMC with EMDA per month 
for 3 months, cycle repeated 2 times for a total of      
6 instillations



Clinical Studies

Racioppi et al, BMC Cancer 2018

• Prospective cohort, single- center, single arm, phase II study 

• 26 pts BCG Refractory HG NMIBC undergone at least an induction 
course of BCG:

- 4 TaG3 (15.4 %)

- 14 T1G3  (53.8 % )

- 4 Cis (15.4 %)

- 4 Ta-T1 G3 + Cis ( 15.4 %)

• Induction: 6 weekly instillation 

• Maintenance: 6 monthly instillation 

• Follow-up (median): 3 years



At 3-year follow up 61.5 % 
preserved their bladders 
with disease free-rates 
highest for papillary Ta-T1 
tumors.

DISEASE-FREE RATES 
AT 3 YEARS

TaG3 75 %

T1G3 71,4 %

Tis 50 %

TaT1G3 + Tis 25 %

EMDA-MMC treatment is an efficacy tool in the long term 
conservative strategy of High-Risk NMIBC unresponsive to BCG.



A new approach to preoperative relapse prophylaxis: a single instillation 
of EMDA / MMC immediately before TURBT

High MMC concentrations in bladder tissue destroy or inhibit 
implantation of viable cancer cells that could have been released 
during TURBT and thus the recurrence rate of NMIBC is reduced.

Patient Selection

Pts with established endoscopic diagnosis of urotheliam carcinoma of the 
bladder, primary and non-infiltrating the muscolaris tunic

Treatment Protocol

Single MMC instillation with EMDA 30/60 minutes before spinal or general 
anesthesia for endoscopic resection of bladder cancer 



Clinical Studies

Di Stasi et al, The Lancet Oncology 2011

• Prospective, multicenter, randomized, parallel-group study 

• All categories of risk are included  in the trial: 

- Primary Ta-T1 

- G1, G2, G3

- Unifocal and Multifocal 

• 374 pts randomized in 3 groups:

- EMDA Group: pts 124           EMDA-MMC pre-TURBT instillation

- Control 1 Group:  pts 124          TURBT alone

- Control 2 Group: pts 126           immediate post-TURBT passive MMC 

• Follow-up (median): 86 months 



TURBT
PD-MMC

POST-TURBT
EMDA-MMC 
PRE-TURBT

N° pts excluding those  
inelegible (T2 or Cis)

116 119 117

DISEASE-FREE INTERVAL      
(months)

12 16 52

RATE OF RECURRENCE 64 % 59 % 38 %

PROGRESSION RATE TO 
MIBC 

21 % 19 % 16%

EMDA-MMC pre-TURBT reduces recurrences rates and enhanches 
the disese-free interval compared with TURBT alone and 
intravesical passive diffusion MMC post-TURBT.



SIDE EFFECTS AND SYMPTOMS PD-MMC
POST-TURBT

EMDA-MMC 
PRE -TURBT

Treatment not administered 21 %  (bladder perforation, gross 
hematuria)

1 %  (urethral stricture)

Overt bladder perforation after 
TURBT 8% 6 %

Gross hematuria after TURBT 13 % 9 %

Treatment stop 24 %: instillation was stopped after 
10-15 min (pain, bladder spasm, 

leakage  of drug solution)
_

Irritative bladder symptoms rate 31 % 21% 

Lasting of irratitive  bladder 
symptoms after resection 

20-30 days 7-12 days 

99% of the patients compleated EMDA-MMC pre-TURBT treatment. 
It’s a safe and well tolerated  procedure.



A recent study  confirms safety of EMDA-assisted instillation
(Rehme, Rubben et al, Der Urologe)

25 pts diagnosed with NMIBC underwent post-TURBT EMDA-MMC 
instillations. 

Blood sample was taken before starting the procedure and 15, 30, 60 
and 120 min after starting the procedure for quantification of MMC 
serum level.

In 24 pts the measured serum level of MMC was below 50 ng/ml

In 1 pts serum level was 155 ng/ml at 15 min and 65 ng/ml at 30 min

EMDA is a safe procedure: the measured MMC 
serum levels were always below the toxic 
concentration of 400 ng/ml



Cost-Effectiveness analysis comparing Sequential BCG+EMDA-MMC vs BCG alone 
in patients with High-risk NMIBC

(Bachir et al, Cancer 2014)

Objective: to compare costs and benefits of BCG+EMDA-MMC and 
BCG alone by performing a 5-year and 10-year cost-effectiveness 
study.

Methods: a Markov model was developed to estimate the 
incremental cost-effectiveness ratio over a 5 and 10-year period, 
using the data from Di Stasi et al, Lancet 2006 study (RR,PR, 
mortality).                      

Cost included:

1. Medical costs (physician fees)

2. Drug costs (preparation and instillation)

3. Hospital costs (procedure fees, admissiom fees, test and 
procedures done during surveillance)



Even if sequential therapy is associated with higher material initial 
cost, considering recurrence rate, progression rate and survival at 5 
and 10 years this therapy results a cost-effective treatment for 
patients with High-risk NMIBC and can be potentially integrated into 
hospital and health system as a standard care.



MITO-IN CC

Physion developed this closed system 
medical device for the reconstitution and 
intravesical administration of medication, 
both chemotherapy (Mitomycin), 
immunotherapeutic (BCG) and for the 
subsequenty recovery of urine and drug 
residual at the end of treatment.

Maximum protections for healthcare
nurses and patients


