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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 214520 

Applicant Name CorMedix Inc. 

Drug Product Name 
DEFENCATH (taurolidine and heparin) catheter lock 
solution 

Dosage Form.   Solution 

Proposed Strength(s) 
 13.5 mg/mL and 1,000 USP Units/mL  
 (3 mL and 5 mL fill volumes/strengths) 

Route of 
Administration 

  For central venous catheter instillation use  

Maximum Daily Dose   N/A 

Rx/OTC Dispensed   Rx 

Proposed Indication 

To reduce the incidence of catheter-related bloodstream 
infections (CRBSI) in adult patients with kidney failure 
receiving chronic hemodialysis (HD) through a central 
venous catheter (CVC).  

Drug Product 
Description 

DEFENCATH is a combination product of a thiadiazinane 
antimicrobial (taurolidine) and an anti-coagulant (heparin) 
indicated to reduce the incidence of catheter-related 
bloodstream infections (CRBSI) in patients with end-stage 
renal disease (ESRD) receiving hemodialysis through a 
central venous catheter. As described in the proposed 
labeling, this product is indicated for use in a limited and 
specific population of patients. 
 
DEFENCATH is intended for use with central venous 
catheter (CVC) only and is not intended for systemic 
administration. 
 
DEFENCATH catheter lock solution is provided as a 
sterile, preservative-free, clear, aqueous-based solution 
in a single-dose vial. Two fill volumes/strengths are 
proposed for commercial use via this NDA resubmission:  
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3 mL solution containing taurolidine 40.5 mg/3 mL (13.5 
mg/mL), and heparin 3,000 USP Units/3 mL (1,000 USP 
Units/mL) of heparin, and 
5 mL solution containing 67.5 mg/5 mL (13.5 mg/mL) of 
taurolidine and 5,000 USP Units/5 mL (1,000 USP 
Units/mL) of heparin  
 
DEFENCATH is to be instilled into the catheter lumen 
using 3 mL or 5 mL single-dose vial (depending on the 
volume of the catheter lumen), as a lock solution at the 
conclusion of each hemodialysis session. Prior to 
initiation of the next hemodialysis treatment, the 
DEFENCATH solution must be withdrawn from the 
catheter and discarded. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

Controlled room temperature of 20°C to 25°C (68°F to 
77°F); excursions are permitted from 15°C to 30°C (59°F 
to 86°F)   

Review Team 

Discipline  Primary  Secondary 

Drug Substance Paresma Patel Gaetan Ladouceur 

Drug Product/ 
Labeling 

Akshata Nevrekar Dorota Matecka 

Labeling Akshata Nevrekar David Claffey 

Manufacturing Rose Xu Vidya Pai 

Biopharmaceutics N/A N/A 

Microbiology Ryan Blower John Metcalfe 

Other (specify): 
 
 

N/A N/A 

RBPM Anh-Thy Ly 

ATL Dorota Matecka 
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Consults N/A 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

36 months at a controlled room temperature of 20°C to 25°C (68°F to 77°F); 
excursions are permitted from 15°C to 30°C (59°F to 86°F) [see USP Controlled 
Room Temperature] 

b. Additional Comments for Action 
N/A 

 
4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 
 
This NDA, originally submitted on June 30, 2020, was recommended by the 
OPQ team for Complete Response (CR) in the first review cycle due to 
deficiencies related to the drug product manufacturing facility, ROVI Pharma 
Industrial Services S.A., and inadequate in-process controls for the  

 in the drug product manufacturing process. In addition, a non-CR 
comment recommending the inclusion of the  in the drug 
product manufacturing process was also issued (refer to the OPQ Reviews # 
1 and # 2, dated December 21, 2020, and February 19, 2021, respectively, in 
DARRTS). The CR letter was issued on February 26, 2021, and the NDA was 
resubmitted on February 25, 2022. In the second review cycle the fill volume 
issue and the non-CR comments were addressed adequately; however, the 
status of the drug product manufacturing facility, was found again 
unacceptable by the Office of Pharmaceutical Manufacturing Assessment 
(OPMA). In addition, the proposed commercial manufacturer of heparin 
sodium ( ) was also found 
unacceptable. Therefore, the NDA was again recommended for CR from the 
Product Quality perspective (refer to the OPQ Review # 3 dated July 28, 
2022) and another CR letter was issued on August 23, 2022.  
 
The proposed changes in the current NDA resubmission (dated May 15, 
2023, SDN#78) include an addition of an alternate heparin drug substance 
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December 21, 2020, February 19, 2021, and July 28, 2022, respectively, in 
DARRTS. 
 
 
b. Is the overall recommendation in agreement with the individual 
discipline recommendations?    Yes 

 
Recommendation by Subdiscipline: 
   Drug Substances      - Adequate 
   Drug Product  - Adequate 
   Quality Labeling  - Adequate 
   Manufacturing  - Adequate 
   Biopharmaceutics - Adequate 
   Microbiology  - Adequate 

 
 Environmental Assessment:    Categorical Exclusion - Adequate 
 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments: 

 
 Additional Lifecycle Comments: N/A 
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Dosage Forms and Strengths Heading in Highlights 

Summary of the dosage 
form(s) and strength(s) 

in metric system. 

TRADENAME is a 
sterile CLS available in 
a 3 mL single-dose vial 
and a 5 mL single-
dose vial. The 3 mL 
single-dose vial 
consists of taurolidine 
40.5 mg/3 mL (13.5 
mg/mL), and heparin 
3,000 USP Units/3 mL 
(1,000 USP Units/mL). 
The 5 mL single-dose 
vial consists of 
taurolidine 67.5 mg/5 
mL (13.5 mg/mL), and 
heparin 5,000 USP 
Units/5 mL (1,000 USP 
Units/mL). 

Adequate. 
 
As per labelling review 002 
by Shalini Ananad: (The 
Applicant proposed to 
use the abbreviated term 
for “Catheter lock 
solution” as CLS In the 
updated PI. The proposed 
changes were found 
acceptable by the labelling 
review team.) 

Assess if the tablet is 
scored. If product meets 
guidelines and criteria for a 
scored tablet, state 
“functionally scored” 

N/A  

For injectable drug 
products for parental 
administration, use 
appropriate package type 
term (e.g., single-dose, 
multiple-dose, single-
patient-use). Other 
package terms include 
pharmacy bulk package 
and imaging bulk package. 

3.0 mL label claim: 
Single-dose vial 
 
5.0 mL label claim: 
Single-dose vial 

Adequate 
 
Additional statement 
“Discard any unused 
portion of TRADENAME 
remaining in the vial” added 
to the label. 

             
       

1.2  FULL PRESCRIBING INFORMATION 
1.2.1 Section 2 (DOSAGE AND ADMINISTRATION) 
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If the active ingredient is a salt, 
apply the USP Salt Policy per FDA 
Guidance 

N/A Adequate 
Taurolidine: Not a salt form 
Heparin: sodium salt 
As per labelling review 
002: The active 
ingredients are heparin 
sodium and taurolidine. 
However, as per the 
feedback from heparin 
drug substance reviewer 
(Paresma Patel, Ph.D.) 
and OPPQ – the 
equivalency statement is 
not necessary for heparin 
because the strength is 
determined by a bioassay. 
So, the actual quantity can 
vary from batch to batch. 
There is no equivalency 
statement on Heparin 
sodium containing DPs 
that are not intended to be 
used systemically (email 
dated Oct. 15, 2020, and 
Dec. 01, 2020). 

A description of the identifying 
characteristics of the dosage 
forms, including shape, color, 
coating, scoring, and imprinting 

TRADENAME CLS 
is available as a 
sterile, preservative-
free, clear, 
aqueous-based 
solution in the 
following strengths: 
3 mL of catheter 
lock solution in a 
single-dose vial and 
5 mL of catheter 
lock solution in a 
single-dose vial.  

Adequate 
 

Assess if the tablet is scored.  If 
product meets guidelines and 
criteria for a scored tablet, state 
“functionally scored” 

N/A  
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For injectable drug products for 
parental administration, use 
appropriate labeling term (e.g., 
single-dose, multiple-dose, single-
patient-use). Other package type 
terms include pharmacy bulk 
package and imaging bulk 
package. 

3.0 mL label claim: 
Single-dose vial 

 
5.0 mL label claim: 
Single-dose vial 

Adequate 
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Pharmacological/ 
therapeutic 
class  

Heparin sodium as anti-
coagulant and taurolidine 
as thiadiazinane 
antimicrobial. 

Adequate 

Chemical name, structural 
formula, molecular weight  

Taurolidine 
Chemical Name:   

 

.  
Empirical formula: 
C7H16N4O4S2 
Molecular weight: 
284.36 g/mol.  
structural formula: 

 
 
Heparin Sodium 
Heparin is an 
anticoagulant consisting 
of heterogeneous group 
of straight-chain anionic 
mucopolysaccharides, 
called 
glycosaminoglycans. It is 
composed of polymers of 
alternating derivatives of 
α-D-glucosamido (N-
sulfated, O-sulfated, or 
N-acetylated) and O-
sulfated uronic acid 
(α-L-iduronic acid or β-D-
glucuronic acid). Heparin 
is derived from porcine 
intenstinal mucosa. 
Structure of heparin 
sodium (representative 
subunits) is: 

 

Adequate 
Upon discussion with drug 
substance reviewer Dr. 
Paresma Patel, 
Minor comment issued to 
applicant in PI to revise the 
IUPAC name for taurolidine 
in the PI as a part of the 
description section to be in 
accordance with the IUPAC 
name proposed in section 
3.2.S.1.1. 
 “4,4'-methylenebis(1,2,4-
thiadiazinane)-1,1,1',1'-
tetraoxide” 
 
The molecular weight of 
taurolidine was revised to be 
284.36 for consistency with 
the NDA and DMF. 
 
The drug substance reviewer 
Dr. Paresma Patel agreed 
with the description of 
heparin provided by the 
applicant in the PI. 
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permitted from 15 ºC to 
30 ºC 
Do not freeze. 

temperature conditions—i.e., 
20˚C to 25˚C (68˚F to 
77˚F)—as defined by USP. 
 
Temperature excursions 
have been added to the 
storage conditions in the PI 
in accordance with USP 
<659>. 
Comment issued to the 
sponsor in PI to include 
temperature excursions to 
the storage conditions of the 
drug product as a part of the 
container and carton label to 
be in accordance with the PI 
for the drug product. 
 

Latex:  If product does not 
contain latex and 
manufacturing of product 
and container did not 
include use of natural 
rubber latex or synthetic 
derivatives of natural rubber 
latex, state: “Not made with 
natural rubber latex.  Avoid 
statements such as “latex-
free.” 

N/A  

Include information about 
child-resistant packaging  

N/A The product will be used 
only in the clinical settings. 

 

i. Other Sections of Labeling 
There may be other sections of labeling that contain product-quality related 

information.  For example, there are specific required/recommended warnings 

for certain inactive ingredients [e.g., aspartame, aluminum in large and small 

volume parenterals, sulfites, FD&C Yellow Number 5 (tartrazine), and benzyl 

alcohol].  Please notify the prescription drug division if the product contains any 

of these inactive ingredients. 

Please include your comments about other sections of labeling if they contain 

product quality information. 
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Storage conditions. If 
applicable, include a space 
on the carton labeling for 
the user to write the new 
BUD. 

Store at 20°C to 25°C 
(68°F to 77°F).  

Adequate (3.0 mL 
single dose vial: and   
5.0 mL single dose 
vial) 
Revision of the storage 
condition for the drug 
product (3.0 mL fill and 
5.0 mL fill) to include 
permitted temperature 
excursions as a part of 
the container and 
carton label is 
requested in PI. 

For injectable drug 
products for parental 
administration, use 
appropriate package type 
term (e.g., single-dose, 
multiple-dose, single-
patient-use) 

3 mL Fill and 
5 mL Fill: Single-Dose Vial - 
Discard Unused Portion 

Adequate 

Other package terms 
include pharmacy bulk 
package and imaging bulk 
package which require “Not 
for direct infusion” 
statement. 

NA The carton includes 
term “Limited 
Population” for 3.0 mL 
fill and 5.0 mL fill. 

If alcohol is present, must 
provide the amount of 
alcohol in terms of percent 
volume of absolute alcohol 

N/A N/A 

Bar code Yes Adequate  
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Site batches were 
provided 

Volume in 
Container/
Extractable 
Volume 

Process 
parameters 
Scale/equipment 
Site 

Low  Acceptable  

pH Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 

Low Adequate 
 controls 

established 

Acceptable  

Particulate 
Matter 

Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

Medium Adequate 
procedure and 
data provided; test 
included in drug 
product 
specification 

Acceptable  

Bacterial 
endotoxins 

Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

High  Adequate 
microbiological 
controls 

Acceptable  

Sterility Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

High Adequate 
microbiological 
controls 

Acceptable  

Extractable
/leachable 

Formulation 
Raw materials 
 

Medium  The packaging 
includes a glass 
vial and a rubber 
stopper. The 
results of the one-
time E&L study 
found acceptable. 

Acceptable  

Facilities Site N/A The status of drug 
substance 
(heparin sodium) 
and drug product 
manufacturing 
facilities has been 
found 
unacceptable 

Not 
Acceptable 
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For injectable drug products for 
parental administration, use 
appropriate labeling term (e.g., 
single-dose, multiple-dose, single-
patient-use). Other package type 
terms include pharmacy bulk 
package and imaging bulk package. 

Single-dose vial Adequate 

1.2.3   Section 11 Description 
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Available units (e.g., bottles of 100 
tablets) 

Carton containing vials  
 

Adequate. 

Identification of dosage forms, 
e.g., shape, color, coating, scoring, 
imprinting, NDC number 

Sterile, preservative-free, clear 
aqueous-based solution 

Adequate. 

Assess if the tablet is scored.  If 
product meets guidelines and 
criteria for a scored tablet, state 
“functionally scored” 

N/A  

For injectable drug products for 
parental administration, use 
appropriate package type term 
(e.g., single-dose, multiple-dose, 
single-patient-use). Other package 
terms include pharmacy bulk 
package and imaging bulk 
package. 

Single-dose vial Adequate 

Special handling about the 
supplied product (e.g., protect from 
light, refrigerate). If there is a 
statement to “Dispense in original 
container,” provide reason why 
(e.g. to protect from light or 
moisture, to maintain stability, etc.) 

Defencath vials must be stored 
in the commercial carton, prior to 
the instillation in 
central venous catheters. 
 

Adequate 
(The drug product is light 
sensitive if stored in the 
primary packaging i.e., 
vials only. The secondary 
packaging provides the 
protection from light. The 
Applicant included this 
statement as per the CMC 
recommendation 
communicated in the last 
review cycle.)  

If the product contains a desiccant, 
ensure the size and shape differ 
from the dosage form and 
desiccant has a warning such as 
“Do not eat.” 

N/A  

Storage conditions. Where 
applicable, use USP storage range 
rather than storage at a single 
temperature.  

DEFENCATH vials must be 
stored at a controlled room 
temperature of 20°C to 25°C 
(68°F to 77°F). Do not freeze.  
 

Adequate.  The supporting 
stability data is provided in 
section 3.2. P.8. 

Latex:  If product does not contain 
latex and manufacturing of product 
and container did not include use 
of natural rubber latex or synthetic 
derivatives of natural rubber latex, 
state: “Not made with natural 
rubber latex.  Avoid statements 
such as “latex-free.” 

N/A  
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    H, M, or L    Acceptable 
or Not 
Acceptable 

  

Assay, 
stability 
 

Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

Low Adequate 
long-term 
stability data 
for three 
registration 
batches were 
provided 

Acceptable  

Volume in 
Container/
Extractable 
Volume 

Process 
parameters 
Scale/equipment 
Site 

Low  Not 
Acceptable 

Data were not 
provided to 
justify the 
proposed fill 
range 

pH Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 

Low Adequate 
 

controls 
established 

Acceptable  

Particulate 
Matter 

Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

Medium Adequate 
procedure and 
data provided; 
test included in 
drug product 
specification 

Acceptable  

Bacterial 
endotoxins 

Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

High  Adequate 
microbiological 
controls 

Acceptable  

Sterility Formulation 
Raw materials 
Process 
parameters 
Scale/equipment 
Site 

High Adequate 
microbiological 
controls 

Acceptable  

Extractable
/leachable 

Formulation 
Raw materials 
 

Medium  The packaging 
includes a 
glass vial and a 
rubber stopper. 
The results of 
the one-time 
E&L study 
found 
acceptable. 

Acceptable  
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For injectable drug products for 
parental administration, use 
appropriate package type term 
(e.g., single-dose, multiple-dose, 
single-patient-use). Other package 
terms include pharmacy bulk 
package and imaging bulk 
package. 

 As captured in Highlights 
of Prescribing Information, 
the Applicant will be asked 
to revise the package type 
term to “Single-Dose”. 

Special handling about the 
supplied product (e.g., protect from 
light, refrigerate). If there is a 
statement to “Dispense in original 
container,” provide reason why 
(e.g. to protect from light or 
moisture, to maintain stability, etc.) 

None 
 
 

The Applicant is 
recommended to include a 
statement that ‘Defencath 
vials must be stored in the 
commercial carton, prior to 
the instillation in central 
venous catheters’  
(The details are captured 
in reviewer’s assessment 
section below.) 
 

If the product contains a desiccant, 
ensure the size and shape differ 
from the dosage form and 
desiccant has a warning such as 
“Do not eat.” 

N/A  

Storage conditions. Where 
applicable, use USP storage range 
rather than storage at a single 
temperature.  

DEFENCATH vials must be 
stored at a controlled room 
temperature of 20°C to 25°C 
(68°F to 77°F). Do not freeze.  
 

Adequate.  The supporting 
stability data is provided in 
section 3.2. P.8. 

Latex:  If product does not contain 
latex and manufacturing of product 
and container did not include use 
of natural rubber latex or synthetic 
derivatives of natural rubber latex, 
state: “Not made with natural 
rubber latex.  Avoid statements 
such as “latex-free.” 

N/A  

Include information about child-
resistant packaging  

No The product will be used 
only in the clinical settings.  

 

1.2.3 Other Sections of Labeling 
 

1.2.4 Manufacturing Information After Section 17 (for drug products) 
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Submission Number: NDA 21450 (IND 113764) 
Sponsor: CorMedix, Inc 
Trade Name: Neutrolin Catheter Lock Solution (now changed to “Defencath”) 
Consult Type: Inter Center consult  
Requestor:   Shalini Anand, PhD, Chemist, CDER/OPQ/ONDP/DNDPI/NDPB2 
Consultant:  Kapil Panguluri, PhD, Microbiologist, CDRH/OPEQ/DHT4/DHT4B/THT4B2 
Gatekeeper: Elizabeth Claverie, MS, Assistant Director, CDRH/OPEQ/DHT4/DHT4B/THT4B2 
__________________________________________________________________________________ 
 
Scope:  CDRH was asked by CDER to provide In-Use solvent loss from the catheters.  Following is the 
CDRH evaluation and recommendation. 
 
Device Description and Intended Use:   

Defencath™ (formerly referred to as Neutrolin®) is a catheter lock solution being developed by 
CorMedix for the prevention of catheter-related blood stream infections in hemodialysis patients using a 
central venous catheter. The product consists of a sterile aqueous solution contained in a USP type glass 
vial equipped with a  stopper and aluminum cap. Each mL of Neutrolin contains 13.5 mg of the 
antimicrobial Taurolidine and 1000 units of Heparin, an anticoagulant. Neutrolin contains 26.1 mg of Citric 
acid to maintain a buffered pH between 5.5 and 6.5.  Defencath is intended to be instilled inside the lumen 
of intravenous catheters between hemodialysis sessions and to be removed from the catheter before 
commencing dialysis.  
 
Stability and Solvent loss Testing:  

The typical in-catheter residence time is 3 days and the study was designed to assess the stability of 
the Defencath after 1 hour, 72 hours (3 days), and 168 hours (7 days) of residence inside two commercially 
available hemodialysis catheter: MedComp and Merit. The MedComp catheters are made of silicone and 
Merit Catheters made of polyurethane.  The firm performed four tests as part of the stability analysis: pH, 
Taurolidine assay, Heparin anti-Factor IIa, and Antimicrobial effectiveness.  These tests were performed on 
solutions of Defencath combined from catheters incubated in a stability chamber at 37ºC and 65-75% 
relative humidity. Since Heparin solutions are the current standard of care catheter lock, a Heparin 1000 
IU/mL control batch was also tested in order to compare changes in the activity of Heparin against 
Defencath. 

The firm states that after the catheters were filled and allowed to dwell for 1 hour to 168 hours (7 
days) there was an increased analyte concentration due to absorption of the solvent by the catheters.  The 
reduction of volume was more prominent in the MedCom (silicone) catheter (initial lumen fill volume is 
2.6 mL and the extracted volume after 168 hours (7 days) incubation was 0.8 mL) compared to Merit 
(polyurethane) catheter (initial lumen fill volume was 3.8 mL and reduced to 1.9 mL after 168 hours (7 
days incubation).  The following Table also summarizes the volume loss in both MedComp and Merit 
Catheters compared to Heparin control.  The firm states that the inspection of catheters showed no evidence 
of leakage and the reduction of the extractable volume and increase in concentration of the active 
ingredients, could be attributed to water absorption from the solution into the catheter.  
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Reviewer Recommendation: 
In-use stability studies of the drug should be evaluated by CDER as these are part of drug specifications 
(pH, Taurolidine assay, Heparin anti-Factor IIa, and Antimicrobial effectiveness).  With regards to solvent 
loss, it is of CDRH review opinion that the original drug specifications (pH, Taurolidine assay, Heparin 
anti-Factor IIa, and Antimicrobial effectiveness) should be maintained through-out the patient use life (3 
days) of the Defancath in the catheters within the ranges of tolerable loss of solvent from the catheters.  The 
firm should provide in the labeling, the following: 

1. How much amount of acceptable solvent loss is tolerable (based on validated testing) within the 
claimed 3 days of in-use life of the Defancath in the catheters. The testing should support that the 
original drug specifications (e.g., pH, Taurolidine assay, Heparin anti-Factor IIa, and Antimicrobial 
effectiveness) are maintained throughout the 3-day patient use-life within the catheter. 

2. It is understandable that there will be solvent loss when using containment systems, however, the 
drug stability and specifications should be maintained throughout the in-use life of the Defancath 
solution within the catheters during the claimed dwell time and CDER should be able to review the 
acceptable range of volume loss. 

3. There are two types of hemodialysis catheters that the firm proposes to be used with Neutrolin and 
they tested using MedComp and Merit catheters.  MedComp is silicone based and Merit is 
polyurethane based. We know that silicone can imbibe solvents more than polyurethane.  The firm 
should label the acceptable range of solvent absorbance of each specific catheter based on their 
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validations as described in comment 1 above (this should be reviewed by CDER because this is 
linked to CDER’s drug specification during in-use conditions and acceptability). 

4. The labeling should be limited to use withthe specific catheters that were tested: MedComp and 
Merit (with 510(k) cleared numbers). These catheters should identified in the labeling with an 
explanation that other catheter materials that were not tested may not be suitable for use with the 
drug. 

5. Although, extractability and leachability studies were provided, however, you should clarify 
whether the MedComp and Merit catheters still meets their 510(k) cleared physical, mechanical and 
dimensional specifications and continue to be in conformance to the performance standards and 
acceptance critera after the 3 day dwell time with the drug Neutronil.  Please provide validated 
performance testing with the dwelling of the subject drug product within the claimed catheters to 
show that they conform to the original catheter specifications as cleared in the 510(k). Or, provide 
adequate scientific justificaction that the catheters are in conformance with the original OEM 
specifications as cleared in the 510(k), during in-use conditions. 
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