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MEMORANDUM – ADDENDUM to CMC Review # 3. 
 
Date:        8-Oct-2014 
From:       Milagros Salazar Driver, Ph.D., ONDQA, Div. III, Branch VII 
Through: Eldon Leutzinger, Ph.D.,  ONDQA, Div. III, Branch VII  
                 Danae Christodoulou, Ph.D., ONDQA, Div III, Branch VII 
To:           NDA 203- 684 File 
Subject:   Correction of Lumason strength and revision of labeling accordingly. 
 
Summary  
 
During the first cycle of approval the strength of the vials was assigned as 25 mg powder. 
During the second review cycle, the resubmission, it was decided by the CMC review team to 
incorporate the amount present of sulfur hexafluoride (SF6), mg,  in the vial prior to 
reconstitution.  
The reconstituted product also included the amount of SF6, µg, along with the number of 
microspheres in the designation of final product strength. 
 
During the labeling discussions, it was decided to include the abbreviation of mcg instead of µg 
and inadvertently, the mcg was substituted in the vial label and carried into the review. 
In addition, the strength of SF6 in the vial prior reconstitution is revised  to consider  the target 
value the specifications ± 2%  instead of taking only the top value of the range. 
 
The CMC parts of the labeling in the package insert, vial and carton labels are revised 
accordingly and attached to the information notes shown below.  
 
The solubility of SF6  and fraction present in the suspension and microspheres is included as 
well as the fraction of lipids associated to the microspheres in the description of the product.   
 
Lumason vial  - Strength  and Container Labels 
 
Data and information for vial strength 
 
Composition of Lumason 

 
Name of ingredients 

 
Per vial 

After 
reconstitution 

 
Function 

Sulfur hexafluoride, SF6 (g) 
 
Distearoylphosphatidylcholine 
(DSPC) 
 
Dipalmitoylphosphatidylglycerol 
sodium (DPPG.Na) 
 
Polyethylene glycol 4000 
 
Palmitic acid 
 

 
 

0.19 mg 
 
 

0.19 mg 
 
 

24.56 mg 
 

0.04 mg 

 8 µL/mL** Drug substance 
 

Drug substance 
 
 

Drug substance 
 

 
 

 
Stabilizer  

** Content in the microspheres  
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Regarding the Lipids in suspension: 

 

Fifteen to twenty three percent of the total lipids in the suspension are associated with the microspheres. 

 

 

PACKAGE INSERT REVISIONS 

Reference ID: 3641340

(b) (4)

3 Pages of Draft Labeling have been Withheld in Full as b4 (CCI/TS) 
immediately following this page.

(b) (4)
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NDA 203-684  
  
 

LumasonTM  
(Sulfur Hexafluoride Lipid-Type A Microspheres)  

 for Injectable Suspension 
 

 sulfur hexafluoride/25 mg lipid-type A per VIAL  
 
 

Reconstituted injectable suspension:  
 45 µg sulfur hexafluoride/mL 

(equivalent to 1.5-5.6 x 108 microspheres per mL) 
 
 

Bracco Diagnostics, Inc. 
Princeton, NJ 08540 

 
 
 
 

Milagros Salazar, Ph.D. 
 
 

 
Office of New Drug Quality Assessment 

Division III,  Branch VII 
 
 
 

For  
Division of Medical Imaging Products, DMIP 

Reference ID: 3628114

(b) (4)













---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

MILAGROS SALAZAR DRIVER
09/16/2014
CMC Recommendation: Approve.

ELDON E LEUTZINGER
09/16/2014

DANAE D CHRISTODOULOU
09/16/2014

Reference ID: 3628114



NDA 203684/000 LUMASON (SULFUR HEXAFLUORIDE LIPID MICROSPHERE) INJECTION 1.5-5.6 X 108 
MICROSPHERES/ML RECONSTITUTED 

  
 

INSPECTIONAL ASSIGNMENT  
(EMAIL TRANSMITTAL) 

 
 
Date: 28-Jul-2014 
  
To: Division of Medical Products and Tobacco Inspections 

Office of Regulatory Affairs 
  
Facility: Bracco Suisse SA 
 31 Route De Le Galaise 
 Plan-Les-ouates, Switzerland  
 FEI No.: 3002740213 
  
Drug Name 
(dosage form, 
strength/concentration): 

LumaSon (Sulfur Hexafluoride Lipid Microsphere) Injection 
1.5-5.6 x 108 microspheres/mL reconstituted 

  
Profile Class:  
  
A/NDA No.: NDA 203684/000  
  
Chemistry Reviewer Milagros Salazar Driver, PhD 
  
Microbiology Reviewer (if 
applicable) 

Vinayak B. Pawar, PhD 

  

OC Compliance Officer Robert Wittorf, PharmD  

 
 
CDER has identified specific area(s) for inspectional focus for drug product manufacturing in 
connection with the NDA/203684/000.  In accord with the Drug Process Inspections Compliance 
Program 7356.002 and Pre-Approval Inspection Program Compliance Program 7346.832, PAIs 
provide for continuity in our pre-market review of drug substance by focusing on areas in which 
data is questionable; drug characteristics or sensitivities1 indicate special scrutiny, the overall 
manufacturing and control strategy appears lacking; and potential manufacturing weaknesses may 
exist.   
 
Background and Inspectional History 
 
Previous inspection at the Bracco Suisse SA facility was conducted on April 19 to 27, 2012 and 
was a pre-approval inspection to evaluate the production and control of NDA 203684, Lumason 
                                                 
1 Examples include heat, moisture, oxygen, or light sensitivity, as well as hygroscopicity, polymorphs, particle size, 
or other physical characteristics 
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NDA 203684/000 LUMASON (SULFUR HEXAFLUORIDE LIPID MICROSPHERE) INJECTION 1.5-5.6 X 108 
MICROSPHERES/ML RECONSTITUTED 

 
II.  Microbiology Review 
 
The microbiology reviewer has no information to provide. 
 
III. Manufacturing and Quality Concerns 
 
During the inspection we encourage the investigator to ensure the firm is adhering to the 
commitments made by Bracco in the NDA application and inspectional observations based on the 
2012 inspection.  Bracco Suisse SA provided corrective actions outlined below.  Please ensure 
that the corrective actions are appropriate and ensure that the process meets appropriate quality 
attributes.  Below are specific highlights based on investigational information into  

 provided from Bracco S.A. to CDER, Office of Compliance.  Refer also to Attachment I, 
Response to FDA letter dated November 10 2013 FEI 3002740213 10Dec13, for additional 
details. 
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NDA 203684/000 LUMASON (SULFUR HEXAFLUORIDE LIPID MICROSPHERE) INJECTION 1.5-5.6 X 108 
MICROSPHERES/ML RECONSTITUTED 

IV. Attachments 
     Attachment I. Response to FDA letter dated November 10 2013 FEI 3002740213 10Dec13 
 
A pre-inspection briefing may be scheduled if additional clarification or background is needed.  
Should you have questions prior to, during or post inspection, please contact the CDER officials 
identified above.  The CDER Reviewer or Compliance Officer may participate in the inspection.  
If you would like to request someone from CDER to participate on the inspection, please contact 
CDER/OC. 
 
Please report your findings regarding these issues in the Establishment Inspection Report (EIR) 
under the heading, “ADDITIONAL INFORMATION” with the subheading, “Follow-up to CDER 
PAI Questions.” 

Reference ID: 3600634
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Initial Quality Assessment 
Branch VII 

Pre-Marketing Assessment Division III 
 
OND Division: 
NDA: 
Applicant: 
Letter Date: 
Stamp Date: 
PDUFA Goal Date: 
GRMP Primary Rev Date: 
Trade Name: 
Established Name: 
 
Dosage Form: 
Strength: 
 
Route of Administration: 
 
Indication: 
 
 
 
Application format 
ChemClassType/Rev Status 
 
Regulatory Filing 
Related IND 
 
Assessed by: 

Division of Medical Imaging Drug Products  
203-684 
Bracco Diagnostics, Inc. 
21 Dec 2011 
21 Dec 2011 
21 Oct 2012  
02 Sep 2012 
SonoVueTM  
Sulfur Hexafluoride (SF6) Microspheres for Injection 
 
Kit - Powder for Injection  
8 µL SF6/mL (equivalent to 45 µg SF6/mL and   
microbubbles/mL) in reconstituted product   
 IV 
 
For use in echocadiography in patients with suboptimal 
echocardiograms to obtain left ventricular opacification and 
improve endocardial border delineation  
 
Electronic format as an CTD 
1 (NME) / Standard review classification 
 
505 (b)(1) 
46,958 / Bracco Diagnostics, Inc.  
 
Milagros Salazar, Ph.D. 

 
Yes No 

ONDQA Fileability:      x       
Comments for 74-Day Letter:   x 
 
Background Summary  
SonoVue belongs to the class of ultrasound contrast media (ATC class: V08DA) and is used with 
ultrasound imaging to enhance the echogenicity of the blood. It is a stabilized microbubble 
preparation for B-mode or Doppler ultrasound. It is intended for use in echocadiography in patients 
with suboptimal echocardiograms to obtain left ventricular opacification and improve endocardial 
border delineation. SonoVue is currently approved for intravenous use in 36 countries throughout 
the world, outside USA, an sis marketed in 25 countries, indicated for use with echocardiography to 
provide opacification osf cardiac chambers and enhance left ventricular endocardial border 
delimitation, Doppler of macrovasculature and Doppler of microvasculature.  An estimated 

 patients have been exposed to SonoVue from 2001 through 2011. The applicant 
references the meeting minutes of a PreNDA Type C Meeting date 6-Oct-2011.  
 
 

 1
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chloride.  The saline pre-filled syringes are used for the reconstitution of SonoVue powder for 
dispersion for injection for parenteral use.  
 
Each mL of the reconstituted product contains  PEG 4000,   DSPC, 0.038 mg 
DPPG.Na,   Palmitic acid and 8 µl (equivalent to 45 µg) SF6. The pH is 4.5 to 7.5. The 
number of microbubbles per mL is   the volume of SF6 if approximately 8 microliters per 
mL of SonoVue.  The mean microbubble diameter is  with 90 percent of less than  and 
99 percent of less than 11 µm. 

SonoVue kit contents: 1 SonoVue lyophilized (SF6) Microbubbles for Injection, 8 µL/mL   

                                     1 Sodium Chloride Injection, USP, 5mL, in pre-filled syringe for SonoVue  
                                     1 Mini-Spike  Transfer System  
 
SonoVue is manufactured for Bracco Diagnostics Inc., Princeton, NJ 08543 by Bracco Suisse SA, 
(Geneva) Switzerland. 
 
The proposed commercial drug product manufacturing sites are the following: 
SonoVue powder vial and secondary packaging of kit: 
Bracco Suisse SA 
31 Route de la Galaise 
1229 Plan-les-Ouates (Geneva)  
Switzerland                                                    FEI 3002740213   
 
SonoVue solvent pre-filled syringes: 
Vetter Pharma Fertigung GmbH & Co. KG 
Schuetzenstrasse 87 88212 Ravensburg 
Germany                                                         FEI 3002270322 
 
The Mini-Spike  Transfer System is marketed under a 510(k) and is manufactured by: 
B.Braun Melsungen AG  
Carl-Braun-Strasse 1 
34212 Melsungen, Germany          Article no.:    510(k) no.:            
 
Stability data for the Lyophilized Lots: 0A008B, 0A009B and 0A011B, manufactured on April 
2000 with data at 25°C/60% RH for 24 months; at 30°C/60% RH for 12 months and at 40°C/75% 
RH for 6 months are presented in the NDA.  The data is provided in support of 24 months shelf life 
for the lyophilized vial.  The stability studies for the SonoVue powder vial also include data on the 
reconstituted product for up to 6 hours after preparation in support of 3 hours post-reconstitution 
stated in the labeling. 
 
Stability data for the NaCl 0.9% pre-filled syringes include Lots: 321001, 321002 and 322003 at 
25°C/60% RH for 48 months and at 40°C/75% RH for 6 months are presented in the NDA.  The 
data is provided in support of 36 months expiration for the SonoVue solvent.   
 
Drug Product Critical Issues 

• Determine if the applicant appropriately established impurity acceptance limits based on 
ICH Q3B(R2).   

 3
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• The CMC of the formulation ingredients via their respective DMFs and control 
specifications from the applicant and manufacturer of the final drug product. 

• Assess the stability data of each kit component in terms of individual critical parameters 
being within specifications.   

• The analytical methods and their validation need to be evaluated in detail to assure the 
methods are adequate for the intended components or function in the formulation.  

• The DMFs for drug product container/closure systems need to be reviewed for adequacy. 
• The analytical method for the assay and determination of the microspheres numbers and size 

distribution should be evaluated for the adequate control of these parameters. 
• The relevant CMC sections for the proposed labeling should be evaluated. 
• Evaluate if the established name and dosage form are appropriately used on the proposed 

carton and container labels.  For example, the term microsphere has been used in the past 
approval of this type of products.  

 
Fileability Template 
The following parameters are necessary in order to initiate a full review, i.e., complete 
enough to review but may have deficiencies. 
 Parameter  Yes  No Comment 
1 On its face, is the section organized 

adequately? 
x   

2 Is the section indexed and paginated 
adequately? 

x   

3 On its face, is the section legible? x   
4 Are ALL of the facilities (including 

contract facilities and test 
laboratories) identified with full street 
addresses and CFNs? 

x   

5 Is a statement provided that all 
facilities are ready for GMP 
inspection? 

 x  

6 Has an environmental assessment 
report or categorical exclusion been 
provided? 

x  Categorical Exclusion for 
SonoVueTM under 21CFR 
25.31(b) is claimed. 

7 Does the section contain controls for 
the drug substance? 

x   

8 Does the section contain controls for 
the drug product? 

x   

9 Has stability data and analysis been 
provided to support the requested 
expiration date? 

x 
 

  

10 Has all information requested during 
the IND phase, and at the pre-NDA 
meetings been included? 

x   

11 Have draft container labels been 
provided? 

x   

12 Has the draft package insert been 
provided? 

x   
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13 Has an investigational formulations 
section been provided? 

x   

14 Is there a Methods Validation 
package? 

x   

15 Is a separate microbiological section 
included? 

x  See microbiology review for filing.

 
Have all DMF References been identified? Yes (√ )   No (  ) 

 
DMF 
Number 

Holder Description LOA 
Included 

Status in 
DARRTS 

 
Type II 

16-Jul-2009 
 

Active  
10-13-2000 

 
Type IV 

05-Oct-2011 Active 
05/12/2011 

 
Type IV 

05-Oct-2011 Active 
06/07/1996 

 
Type III

1-Mar-2000 Active 
03/06/2000 

 
Type III 

16-Nov-2010 Active 
10/31/2007 

  
Type III 

06-Oct-2010 Active 
10/02/1087 

 
Type III

01-Sep-2010 Active 
10/31/2007 

  
Type III 

11-Aug-2010 Active 
04-24-2007 

 
Comments and Recommendations  
The application is fileable.   
Facilities are entered into EES for inspection.  A team review is not recommended for this NDA, 
because the drug substance and drug product manufacturing processes do not require it. 
 
Comment for 74-days letter: 
None 
 
 
Milagros Salazar, Ph.D. 31-Jan-2012  
Senior CMC Reviewer  Date 

Ali AL Hakim, Ph.D.  31-Jan-2012 
Branch Chief                    Date  
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