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Overall Summary and Recommendation:

Data provided in the NDA shows that Noxafil infusion solutions prepared in the 
recommended diluents, 5% dextrose (D5W) and 0.9% sodium chloride (NS), frequently 
exceeded USP<788> limits for particulate matter in large volume injections. Particulate 
matter in an injection solution is a safety concern. Clinical studies to establish the safety 
of Noxafil injection were conducted with the use of a 0.22 µm in-line filter, indicating the 
applicant took precautionary measures to mitigate the risk of particulate matter. In 
response to FDA questions on particulate matter, the applicant submitted new data 
showing some batches (lots not identified) passed USP<788> and attributed the failed 
results reported in the NDA to improper sampling handling. The information provided is 
not sufficient to rule out particulate formation in Noxafil infusion solutions. Particulate 
matter in Noxafil infusion solutions remains a potential risk. However, data show that 
when Noxafil infusion solutions in D5W and NS are passed through an in-line 
polyethersulfone (PES) of 0.22 µm or 5µm pore size, post-catheter solutions met 
USP<788> requirements for large volume parenteral with no potency loss. This data 
indicate that appropriate use of an in-line filter can mitigate the potential risk to the 
patient caused by particulate matter. ONDQA recommends that Noxafil injection must be 
used with an in-line filter, the package insert and carton include prominent wording to 
indicate the requirement for filter usage, and to further enhance compliance of using an 
on-line filter during administration, co-package Noxafil injection with the intended in-
line filter. The recommended filters are 0.22 µm pore-size polyethersulfone (PES) or 
polyvinylidene difluoride (PVDF) filters. In addition, to further evaluate the particulate 
matter potential and determine if further risk mitigation strategies are needed, the 
applicant should conduct the following studies under a post-marketing commitment and 
report the results to the Agency.

PMC 1: Provide USP <788> test results using both Method 1 and Method 2 for the 
diluted infusion solutions of posaconazole injection in D5W and Normal Saline at drug 
product release and at annual stability test time points for 10 commercial batches of the 
drug product, Noxafil Injection, 300 mg.

PMC 2: Conduct and provide the results of a detailed root-cause analysis of the 
particulate formation reported in Section 3.2.P.2.6 of the NDA for infusion solutions of 
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posoconazole in 5% Dextrose and Normal Saline. This analysis should include 
evaluation of conditions under which particulates can be formed, the potential causes for 
the observed precipitation, an evaluation of whether particulate matter is more likely to 
appear in infusions solutions of newly manufactured batches of posaconazole injection, 
and if “batch aging” is likely to reduce particulates. Use both USP<788> Method 1 and 
Method 2 in your analysis. For particulates observed, identify the particulate matter. 
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Review Notes

CMC Review #1 dated 20 Feb 2014 did not recommend approval of NDA 205596 and 
was finalized with the comments, “EES recommendation is pending. Also, the labels and 
labeling need to be finalized, and the use of in-line filter and particulate matter issues 
need to be further evaluated” in the signature block. In addition, the review listed the 
following pending issues:

1. The final recommendation from the Office of Compliance was pending.
2. An official submission of a revised drug product specification to include a pH 

tests had not been submitted to the NDA. 
3. Label and labeling issues were not satisfactorily resolved. 

The following issues have been resolved since the filing of CMC review # 1 in DARRTS:

1. An overall “Acceptable” recommendation was issued by the Office of 
Compliance on 02/27/2014 (See Attachment I for EER summary).

2. The applicant officially amended the NDA to include the pH test in both release 
and stability testing on 02/25/2014.  Updated drug product specification 
(Attachment II) and stability protocol (Attachment III) are provided.

3. The following deficiencies pertinent to the particulate matter, in-line filter use and 
other general labeling issues have been addressed as described below:

a. Updated Carton and container labels contain required changes (see 
Attachment IV)

b. Package Insert:
1) Drug product name changed from “NOXAFIL® (Posaconazole) 

Intravenous Solution” to “NOXAFIL® (Posaconazole) Injections”
throughout the entire content of the package insert.

2) As recommended, “concentrated solution for dilution before IV 
administration” is added for clarification purpose in the description 
section of the package insert.

3) As recommended, statement of being sterile is added in the description 
section of the package insert. 

4) Per CFR 201.100 (b) (5) (iii), the applicant should include the 
information of quantity or proportion of all inactive ingredients.

In addition to the above recommended changes that have been conveyed to the applicant, 
the instructions to use an in-line filter for administration raised concern during the
labeling review due to the potential for particulate matter.

In the original submission, the applicant provided compatibility studies results of 
posaconazole infusion solutions with IV bags, infusion sets, in-line filter and catheter.  
Admixture concentration of 1 mg/mL and 3 mg/mL posaconazole were studied which 
bracketed the proposed labeled admixture concentration of 1.8 mg/mL. It was observed 
that, with a 0.22 µm or a  in-line filter, the post-catheter particulate matters counts
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comply with USP<788> requirements and there is no posaconazole potency loss due to
either of the in-line filters. However, some particulate counts results  for 

the infusion solution in the container showed elevated counts for particle matters 
 thus an in-line PES filter rated at  or smaller was 

recommended to reduce the particulate level. 

To understand the origin and risk of the elevated particulate counts observed in the 
infusion solutions of posaconazole and to obtain more information on the compatibility 
studies, an information request was sent to the applicant on February 25, 201. The 
applicant’s response was received on February 27, 2014: 

1. Section 3.2.P.2.6 of the NDA shows that the admixtures with the proposed diluents, 
5% dextrose (D5W) and 0.9% sodium chloride (NS), frequently exceeded 
USP<788> recommended particulate matter limits for large volume injections. 
What is the nature of the particulate matters formed in the admixture solutions and 
the probable cause(s) for particulate formation, if known?

Response: The applicant claimed that the observations of higher particulate counts 
 in the IV-container were likely due to sampling preparation variability and 

this sample preparation variability has been minimized over time, as shown by the 
more consistent data from the IV containers in subsequent studies. According to the 
applicant, a compatibility study to support end-of-shelf life ‘in-use’ stability was
executed under comparable conditions as those used in two of the initial studies 
where elevated particulate counts in IV-container are observed (see Attachment V for 
the referenced data tables submitted in the original submission).  In the new study, all 
results, including those from the pre-catheter admixture in container, met the USP 
<788> requirements (see Attachment VI for the new data tables).

In addition, the applicant also generated data intended to support the IV 
administration without filter, i.e., compatibility study executed using an IV set 
without in-line filter.  The particulate counts comply with USP<788>:
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Reviewer’s Comment: The applicant claims that the elevated particulate counts 
observed in the earlier studies were due to sampling preparation variability.  In a
teleconference (dated 10 Mar 2014) held between the Agency and the applicant, the 
applicant further explained that the elevated particulate counts is believed to be 
caused by air bubble generated during sample preparation, and the issue has been 
resolved by letting the sample sit and dissipate the air bubbles before testing.  
Although, air bubble is a common cause of false alarm associated with USP<788> 
method 1, and it may be a valid hypothesis for the root cause of the earlier observed 
elevated particulate counts, thorough studies are needed to confirm this hypothesis.  
At present, the body of new data submitted in the February 27, 2013 amendment is 
not sufficient to address the identity and causes of the possible particulate formation 
during dilution.  

2. We note that no particulate matter failures were observed in the compatibility study 
of an aged drug product (30-month old). Also, it appears the particulate matter 
levels were much higher at the 3-month time point versus later time points 
(including a 24-month time point) for several primary stability batches of the drug 
product. Is there any explanation for these observations?

Response: The applicant confirms that no particulate matter failures were observed in 
the admixture compatibility study of aged drug product, including both the data at 30 
months referenced above, as well as additional data generated at end-expiry. 

The applicant explains that, the 3 months data for the levels of particulate 
matter in the drug product are higher than values observed for other time points, 
however, since this data was within the stability specifications (USP<788> Method 1 
small volume injectable limits), further investigation was not deemed necessary at the 
time of testing. The applicant argued that the elevated particulate counts are likely a 
result of sampling preparation variability, specific to the testing performed at the 3 
month time point. The applicant believes that this conclusion is supported by the lack 
of trending associated with particulate counts on stability for these batches.

3. In addition to D5W and NS, were other diluents evaluated in the compatibility 
studies? Also, were different brands of D5W and NS evaluated in the compatibility 
studies? Please submit the data, if available.

Response:  Additional common diluents, as listed below, were evaluated as 
admixtures at the intended commercial dose of 300 mg and included sampling from 
the admixture container (IV bag) as well as post-catheter samples (with in-line filter 
included).   
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XUHONG LI
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I concur.
EES recommendation is pending. Also, the labels and labeling need to be finalized, and the use of
in-line filter and particulate matter issues need to be further evaluated.

RAPTI D MADURAWE
02/20/2014
The pending issues need to be resolved for NDA approval.
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IQA and Filing Review Cover Sheet

1. NEW DRUG APPLICATION NUMBER: 205596

2. DATES AND GOALS:

Letter Date: 
September 13, 2013

Submission Received Date :
September 13, 2013

PDUFA Goal Date: 
March 13, 2013

3. PRODUCT PROPERTIES:

Trade or Proprietary Name: Noxafil®
Established or Non-Proprietary 
Name (USAN):

posaconazole

Dosage Form: IV solution
Route of Administration: Intravenous
Strength/Potency: 18 mg/mL (300 mg/vial)

Rx/OTC Dispensed: Rx   

4. INDICATION:  

Prophylaxis of invasive Aspergillus and Candida infections

5. DRUG SUBSTANCE STRUCTURAL FORMULA:

Posaconazole: 4-[4-[4-[4-[[ (3R,5R)-5- (2,4-difluorophenyl)tetrahydro-5- (1H-
1,2,4-triazol-1-ylmethyl)-3-furanyl]methoxy]phenyl]-1-piperazinyl]phenyl]-2-[ 
(1S,2S)-1-ethyl-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one

C37H42F2N8O4

MW = 700.8
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6. NAME OF APPLICANT (as indicated on Form 356h):

Merck Sharp & Dohme Corp.

7. SUBMISSION PROPERTIES:

Review Priority: Expedited Review Granted

Submission Classification 
(Chemical Classification 
Code):

3

Application Type: 505(b)(1)

Breakthrough Therapy No

Responsible Organization
(Clinical Division):

DAIP

8. CONSULTS:

CONSULT YES NO COMMENTS: (list date of request if already sent)
Biometrics x
Clinical Pharmacology x
Establishment Evaluation 
Request (EER)

x

Pharmacology/Toxicology TBD
Methods Validation TBD
Environmental Assessment x
CDRH x
Other N/A
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Initial Quality Assessment

Posaconazole (also known as, SCH 056592, and MK-5592, also referred to as POS throughout 
the NDA) is a broad-spectrum systemic triazole antifungal. 

In the US, POS oral suspension (Noxafil®)) is indicated for prophylaxis of invasive Aspergillus 
and Candida infections in patients, 13 years of age and older, who are at high risk of developing 
these infections due to being severely immunocompromised, or those with hematologic 
malignancies with prolonged neutropenia from chemotherapy (indication approved via NDA 
22003). POS Oral Suspension is also approved in the US for the treatment of oropharyngeal 
candidiasis, including oropharyngeal candidiasis refractory to itraconazole and/or fluconazole 
(indication approved via NDA 22027). In addition, a new NDA for a solid oral tablet 
formulation, which allows for once daily administration and is proposed to be indicated for the 
same approved prophylaxis indication as POS oral suspension, is currently under review in DAIP 
(NDA 205053).

POS IV solution has been developed under IND 75,061 for the same prophylaxis indication 
approved for POS oral suspension. A Type C meeting (teleconference) was held on February 11, 
2009 between the applicant (Merck) and the FDA to discuss the proposed clinical development 
program for POS IV solution, specifically use of a PK bridging strategy to register the POS IV 
solution. Also, a Type C CMC guidance teleconference took place on September 9, 2010 and 
included discussing issues such as drug product stability program and sterilization procedures. In 
addition, comments and recommendations regarding the NDA stability data package and 
bridging strategy proposed by the applicant in the meeting request dated February 26, 2013 were 
conveyed to the applicant via a correspondence (Written Responses) dated April 18, 2013. 

Drug Substance

The applicant stated that the posaconazole drug substance for the proposed injection formulation 
will be the same as the one used for Posaconazole Oral Suspension. No changes were made to 
the drug substance manufacturing or packaging processes. The proposed specification for 
posaconazole drug substance to be used in the IV formulation includes all the tests listed in the 
specification of posaconazole drug substance approved for the POS oral suspension along with 
two additional tests appropriate for a drug substance to be used for parenteral route of 
administration, bacterial endotoxins and microbiological limits (refer to Attachment 1 of this 
review). 

The Module 3 of the submission contains a specification for the proposed parenteral drug 
substance, batch analysis data for several batches, and stability data (up to 24 months) for the 
two additional microbiological tests, bacterial endotoxins and microbiological limits. For 
information on the other stability attributes, a reference is made to the NDA for posaconazole 
oral suspension.

Comment: For majority of CMC information for the drug substance a cross reference is made to 
the approved application for Posaconazole Oral Suspension (NDA 22003). As mentioned above, 
the drug substance section in Module 3 of the current NDA contains a specification, batch 
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The applicant has outlined the stability data submitted in support of the proposed the shelf life, as 
follows:

- Six primary stability batches (100 mg/5.6 mL and 200 mg/11.2 mL per 15 mL vial)
- One pilot scale final market image stability batch (300 mg/ 16.7 mL per 20 mL vial)
- Two full scale final market image and site specific stability batches (300 mg/ 16.7 mL per

20 mL vial)
- Three full scale final market image and process validation stability batches (300 mg/16.7 

mL per 20 mL vial)
- Four supportive stability batches (100 mg/5.6 mL per 5 mL vial and 200 mg/11.2 mL per

20 mL vial)

The applicant has provided the following justifications for use of the stability data from batches 
that have different fill volumes and vial size from the final market image to support the final
market image stability and shelf life:

- All batches contain identical formulation.
- Compounding processes for primary stability batches and final market image stability

batches are the same. Processes for the final market image pilot scale batch and
supportive stability batches are representative of the final commercial process. 

- For all batches used throughout development and clinical studies, the packaging materials
in contact with the drug product solutions are of the same type. Additionally, the 100 
mg/5.6 mL per 15 mL vial image from the primary stability batches represents the worst 
case scenario for glass contact surface area and headspace in vials.

- Stability of the drug product has been shown to be independent from the fill volume and
vial size.

- Available bridging stability data between the primary stability batches and the final
market image confirm their stability profiles are comparable.

It should be noted that per FDA recommendation (dated April 18, 2013) the applicant did 
provide an additional 3-months of long-term stability data for the batches of the commercial 
presentation. In addition, the applicant has also provided 3 months of stability data on three 
process validation batches.

The shelf life of 36 months is proposed for a product when stored under refrigerated condition 
(5°C ± 3°C). The admixture solutions are to be stored up to 24 hours storage under refrigerated 
and at room temperature. Comment: The proposed expiration and in-use periods should be 
evaluated by both, the CMC and the Product Quality Microbiology Reviewers.
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Parameter Yes No Comment

7.

Are drug substance manufacturing 
sites identified on FDA Form 356h or 
associated continuation sheet?  For 
each site, does the application list:
 Name of facility,
 Full address of facility including 

street, city, state, country 
 FEI number for facility (if previously 

registered with FDA)
 Full name and title, telephone, fax 

number and email for on-site contact 
person. 

 Is the manufacturing responsibility 
and function identified for each 
facility?, and

 DMF number (if applicable)

x

8.

Are drug product manufacturing sites 
identified on FDA Form 356h or 
associated continuation sheet.  For 
each site, does the application list:
 Name of facility,
 Full address of facility including 

street, city, state, country 
 FEI number for facility (if previously 

registered with FDA)
 Full name and title, telephone, fax 

number and email for on-site contact 
person.

 Is the manufacturing responsibility 
and function identified for each 
facility?, and

 DMF number (if applicable)

x
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This document will be sequentially signed in DARRTS by all of the following who authored or 
reviewed this assessment:

See appended electronic signature page}

Dorota Matecka, Ph.D.
CMC-Lead 
Division II
Office of New Drug Quality Assessment

{See appended electronic signature page}

Minerva Hughes, Ph.D.
Biopharmaceutics Reviewer
Office of New Drug Quality Assessment

{See appended electronic signature page}

Sandra Suarez, Ph.D.
Acting Biopharmaceutics Team Leader
Office of New Drug Quality Assessment

{See appended electronic signature page}

Rapti Madurawe, Ph.D.
Branch Chief 
Division II
Office of New Drug Quality Assessment
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