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 MEDICAL DEVICE USER FEE COVER SHEET (FORM FDA 
3601) 

MEDELA AG  
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SECTION 2 

FDA FORMS 

CDRH PREMARKET REVIEW SUBMISSION COVER SHEET, 
FDA FORM 3514  

 REFUSE TO ACCEPT CHECKLIST FOR TRADITIONAL 
510(K)S 

CLINICALTRIALS.GOV CERTIFICATION, FDA FORM 3674 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 
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SECTION 3 

510(K) COVER LETTER 

MEDELA AG  

FREESTYLE® 
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Document Mail Center  WO66-0609 
Center for Devices & Radiological Health 
Food and Drug Administration 
10903 New Hampshire Avenue  
Silver Spring, MD 20993-0002 
 
 
February 23, 2015 
 

Subject:  510(k) Premarket Notification  

  Medela AG Freestyle® 

 

To Whom It May Concern: 

In accordance with section 510(k) of the Federal Food, Drug and Cosmetic Act, Medela AG 
hereby submits this Traditional 510(k) Premarket Notification for the Freestyle® double electric 
breastpump.  This Traditional 510(k) is submitted to obtain clearance from FDA to commercially 
distribute this device.  There have been no prior submissions for the Freestyle® described 
within this premarket notification.  However, Freestyle has been marketed in the US since 2007.  
Medela has discussed this with Becky Robinson, PhD, who was then working as a Biomedical 
Engineer in the Obstetrics and Gynecology Devices Branch, Division of Reproductive, Gastro-
Renal, and Urological Devices on January 12, 2015 via telephone and e-mail and the submission 
includes information recommended by FDA as presented in Section 10 Executive Summary.  Mr. 
Jason Roberts was identified as a point of contact for enquires regarding this submission. 

Medela AG believes that the enclosed information will be sufficient for the FDA to reach a 
decision on this notification. However, should additional information be required, it will be 
promptly furnished upon request. 
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This premarket notification has been prepared in accordance with 21 CFR §807.87 and the 
latest FDA Guidance titled Format for Traditional and Abbreviated 510(k)s issued on August 12, 
2005.   

Following are the principal factors about the design and use of the device: 

TRADE NAME: Freestyle® 

COMMON/USUAL NAME: Double electric breastpump 

CLASSIFICATION NAMES: 884.5160 Powered breast pump 

REVIEW PANEL:  Obstetrics/Gynecology 

PRODUCT CODE: HGX 

Question  YES NO 

Is the device intended for prescription use (21 CFR 801 Subpart D)?   

Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?   

Does the device contain components derived from a tissue or other biologic 
source?  

  

Is the device provided sterile?    

Is the device intended for single use?    

Is the device a reprocessed single use device?    

If yes, does this device type require reprocessed validation data?    

Does the device contain a drug?    

Does the device contain a biologic?    

Does the device use software?    

Does the submission include clinical information?    

Is the device implanted?    

 
Two electronic copies are also provided and these eCopies are exact duplicates of the paper 
copy.   
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CONFIDENTIALITY 

Medela considers the information in this submission to be confidential commercial information. 
We have not, to our knowledge, released this information through advertising or any other 
manner to anyone outside the employ of Medela. Medela has taken precautions to protect the 
confidentiality of this information under Section 807.95, Confidentiality of Information. We ask 
that this notification and proprietary information herein be treated as confidential in 
accordance with the Freedom of Information Act. 

Medela appreciates the administrative and scientific considerations relevant to this submission, 
and we look forward to receiving a timely decision by the FDA regarding the information 
presented. Should you have any questions regarding the contents of this submission, please me 
at  or Orlando Antunes as the alternate 
contact by telephone +41 (0)41 561 66 71 or e-mail at orlando.antunes@medela.ch.  

 

Sincerely, 

 

 

 
Member 
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SECTION 4 

INDICATIONS FOR USE STATEMENT 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 
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510(K) SUMMARY  

MEDELA AG 

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 
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Medela AG 
Freestyle® double electric breast pump 

510(k) Summary 

K____________ 

In accordance with 21 CFR 807.92 the following summary of information is provided: 

DATE:   February 23, 2015 

SUBMITTER: 

Medela AG 
Lättichstrasse 4b 
6341 Baar / Switzerland 
Phone +41 (0)41 769 51 51 
Fax + 41 (0)41 769 51 00 

PRIMARY CONTACT PERSON: 
 

SECONDARY CONTACT PERSON: 

Orlando Antunes 
Vice President Regulatory Affairs 
Medela AG 

DEVICE: 

TRADE NAME: Freestyle® 

COMMON/USUAL NAME: Double electric breastpump 

CLASSIFICATION NAMES: 884.5160 Powered breast pump 

PRODUCT CODE: HGX 

PREDICATE DEVICE(S): 

Lansinoh powered electric breast pump (K122474)  
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Medela AG 
Freestyle® double electric breast pump 

DEVICE DESCRIPTION: 

The Medela Freestyle® double electric breastpump system is comprised of the Freestyle® pump 
(motor unit), the Freestyle® media separation pump kit including tubing, the rechargeable 
battery, the AC/DC power supply and soft good accessories (tote bag, cooler bag with ice pack). 
The Medela Freestyle® pump is a double electric breastpump for pumping breastmilk from a 
single breast or simultaneously from both breasts of a lactating woman by applying a cyclic 
negative pressure.  

The Freestyle® double electric breastpump is a mobile, personal, medical device that includes 
Medela’s 2-Phase Expression technology and is intended to be used by a single user in a closed 
space as for example a home or office environment. 

The Medela Freestyle® double electric breastpump is AC/DC powered and incorporates a DC-
motor with membrane aggregate in its pump motor unit. A user friendly display offers 
information as for example duration of pump session or set vacuum level. The Freestyle® 
double electric breastpump is mobile and can be operated by connecting to the power supply 
and / or by rechargeable battery. The connection port for the power supply is located at the 
bottom side of the pump unit. The battery compartment is at the back of the pump motor unit 
and is covered by a battery door. The runtime of the removable lithium-ion battery is 
influenced by the number and duration of pumping sessions and lasts usually for one day. 
When the Freestyle® pump motor unit is connected to the power supply, the battery is 
recharged automatically. 

A variety of accessories are available for use with the Freestyle® or are intended to be 
marketed with these pumps.   

INTENDED USE: 

The Freestyle® is a powered breastpump to be used by lactating women to express and collect 
milk from their breasts. 

DETERMINATION OF SUBSTANTIAL EQUIVALENCE: 

SUMMARY OF TECHNOLOGICAL CHARACTERISTICS OF THE DEVICE COMPARED TO THE 
PREDICATE DEVICE 

The Freestyle® double electric breastpump uses the same fundamental technology as the 
Lansinoh powered electric breast pump (K122474).  Its 2-phase expression technology is the 
same as used in other Medela breast pumps, including the Medela Symphony (K020518).   

The table below summarizes the key specifications of the Freestyle® and the predicate devices. 
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Medela AG 
Freestyle® double electric breast pump 

SUMMARY OF CLINICAL TESTS:  

Clinical testing was not required to demonstrate the substantial equivalence of the Freestyle® 
double electric breast pump to its predicate device.  However, published research studies are 
referenced support marketing claims.   

CONCLUSION: 

The differences between the Freestyle® double electric breast pump and its predicate devices 
do not introduce a new intended use and do not raise new issues of safety and effectiveness.  
Verification and Validation testing demonstrated that no adverse effects have been introduced 
by these differences and that the device performs as intended.  

From the results of nonclinical testing described, Medela AG concludes that the Freestyle® 
double electric breast pump is substantially equivalent to the legally marketed predicate 
device.   
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SECTION 6  

PREMARKET NOTIFICATION TRUTHFUL AND ACCURATE 
STATEMENT  

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 
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SECTION 7  

CLASS III SUMMARY AND CERTIFICATION 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 

 

 

 

This section is not applicable to this submission for the Medela AG Freestyle® powered breast 

pump.  The Freestyle® and its predicate device(s) have been classified as Class II devices in 

accordance with 21 CFR 884.5160 Powered breast pump. 
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SECTION 8 

 FINANCIAL CERTIFICATION OR DISCLOSURE STATEMENT 

MEDELA AG 

FREESTYLE® DOUBLE ELECTRIC BREAST PUMP 
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 Medela AG Freestyle®  

 

 

 

 

EXHIBIT 8.1  

FDA FORM 3455 FINANCIAL DISCLOSURE 
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 Medela AG Freestyle®  

 

 

 

 

EXHIBIT 8.2  

FINANCIAL DISCLOSURE DATA 
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SECTION 9  

DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS 

MEDELA AG  

FREESTYLE® 
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 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 9.1  

FDA FORMS 3654 FOR STANDARDS 
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SECTION 10:  EXECUTIVE SUMMARY 

10.1 DEVICE DESCRIPTION 

The Medela Freestyle® double electric breastpump system is comprised of the Freestyle pump 
(motor unit), the Freestyle media separation pump kit including tubing, the rechargeable 
battery, the AC/DC power supply and soft good accessories (tote bag, cooler bag with ice pack). 
The Medela Freestyle pump is a double electric breastpump for pumping breastmilk from a 
single breast or simultaneously from both breasts of a lactating woman by applying a cyclic 
negative pressure.  

The Freestyle double electric breastpump is a mobile, personal, medical device that includes 
Medela’s 2-Phase Expression technology and is intended to be used by a single user in a closed 
space as for example a home or office environment. 

The Medela Freestyle double electric breastpump is AC/DC powered and incorporates a DC-
motor with membrane aggregate in its pump motor unit. A user friendly display offers 
information as for example duration of pump session or set vacuum level. The Freestyle double 
electric breastpump is mobile and can be operated by connecting to the power supply and / or 
by rechargeable battery. The connection port for the power supply is located at the bottom 
side of the pump unit. The battery compartment is at the back of the pump motor unit and is 
covered by a battery door. The runtime of the removable lithium-ion battery is influenced by 
the number and duration of pumping sessions and lasts usually for one day. When the Freestyle 
pump motor unit is connected to the power supply, the battery is recharged automatically. 

A variety of accessories are available for use with the Freestyle® or are intended to be 
marketed with these pumps.   

10.2 INTENDED USE 

The Freestyle® is a powered breastpump to be used by lactating women to express and collect 
milk from their breasts. 

10.3 TECHNOLOGY 

The Freestyle double electric breastpump uses the same fundamental technology as the 
Lansinoh powered electric breast pump (K122474), which is now marketed as the Lansinoh 
Affinity Pro.  Its 2-phase expression technology is the same as used in other Medela breast 
pumps, including the Medela Symphony (K020518).   
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• Electrical safety and electromagnetic compatibility testing per IEC 60601-1 and IEC 
60601-1-2 standards, respectively 

• Safety testing for use in the home per IEC 60601-1-11 standard 
• Usability evaluation and validation.   
• Performance testing demonstrating compliance with EN ISO 10079-1: 2009 Particular 

requirements for the safety of electrically powered suction equipment 
• Performance testing to demonstrate that milk overflow will not occur. 
• Performance testing to determine the vacuum performance, including minimum and 

maximum vacuum levels for the pump as compared to the predicate device and vacuum 
stability  

• Performance testing to establish pump durability for continued operation over its 
specified life  

• Performance testing to confirm pump temperatures remain safe during operation. 

Neither animal nor clinical testing were required to demonstrate the substantial equivalence of 
the Freestyle double electric breast pump to its predicate devices.  However, results of 
published research studies that support marketing claims are provided.   

 

10.6 REGULATORY HISTORY 

The Medela Freestyle breastpump is a double electric breastpump intended to be used by 
lactating women in the home environment for expressing breastmilk.  There have been no prior 
FDA submissions related to this medical device.  It’s design is similar to Medela’s Swing 
breastpump (K053052) and Freestyle was introduced to the European and US markets in 2007.  
Medela evaluated the differences between the Freestyle and Swing breastpumps in 2007 and 
determined they were not significant and therefore a letter to file was documented to 
introduce the Freestyle breastpump as a variant of the Swing breastpump.  Compared to the 
Swing breastpump, the Freestyle breastpump has different performance specifications, 
including double pumping, but these differences do not affect the indications for use, did not 
require clinical data to validate and results of design validation did not raise new questions of 
safety or effectiveness.   

Since the introduction of the Freestyle®, design changes including hardware, motor unit, 
software, kit or minor functionality updates and changes to improve production yield and 
efficiency have been made.  There have also been minor changes that are corrections in the 
device master record, or changes that do not have any impact the functionality of the system 
(e.g. minor documentation corrections). All Engineering Change Orders (ECO) followed the 
design change procedures that include review and approval of design changes prior to 
implementation and completion of necessary verification or validation testing depending on the 
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level of the change.  All documentation within this 510(k) is comprehensive for the current 
design including all prior changes. 

Medela has recently determined that a 510(k) Premarket Notification would be appropriate for 
the Freestyle breastpump as it is a unique device that has diverged in its design from the Swing 
breastpump over the years.  This decision was discussed with Becky Robinson, PhD, who was 
then working as a Biomedical Engineer in the Obstetrics and Gynecology Devices Branch, 
Division of Reproductive, Gastro-Renal, and Urological Devices on January 12, 2015 and Medela 
is submitting this 510(k) Premarket Notification as agreed and incorporating FDA’s 
recommendations. Exhibit 10.1 includes a list of FDA’s recommendations with traceability to 
the location of the recommended information within this submission. 
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 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 10.1  

FDA CORRESPONDENCE AND RECOMMENDATIONS 
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 Medela AG Freestyle® 

 
During a phone call and subsequent e-mail between Medela AG and FDA, FDA made the following recommendations for the 
submission of a Traditional 510(k) for the Freestyle® breastpump.  To facilitate review of this information, a reference to the location 
of the information within the submission is provided. 
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11.1. Indication for use 
The Freestyle® is a powered breastpump to be used by lactating women to express and collect 
milk from their breasts. 

11.2. Contraindications 
There are no known contraindications for the Freestyle double electric breastpump. 

11.3. Freestyle Overview 
The Medela Freestyle double electric breastpump system is comprised of the Freestyle pump 
(motor unit), the Freestyle media separation pump kit including tubing, the rechargeable 
battery, the AC/DC power supply and soft good accessories (tote bag, cooler bag with ice pack). 
The Medela Freestyle pump is a double electric breastpump for pumping breastmilk 
simultaneously from both breasts of a lactating woman by applying a cyclic negative pressure.  
 

 
The Freestyle double electric breastpump is a mobile personal care item that includes Medela’s 
2-Phase Expression technology and is intended to be used by a single user in a closed space as 
for example a home or office environment. 
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The Medela Freestyle double electric breastpump is AC/DC powered and incorporates a DC-
motor with membrane aggregate in its pump motor unit. A user friendly display offers 
information as for example duration of pump session or set vacuum level. The Freestyle double 
electric breastpump is mobile and can be operated by connecting to the power supply and / or 
by rechargeable battery. The connection port for the power supply is located at the bottom side 
of the pump unit. The battery compartment is at the back of the pump motor unit and is 
covered by a battery door. The runtime of the removable lithium-ion battery is influenced by 
the number and duration of pumping sessions and lasts usually for one day. When the Freestyle 
pump motor unit is connected to the power supply, the battery is recharged automatically. 
 

          
 
The Freestyle pump kit is connected to the pump motor unit with tubing. The T-arm design of 
the tubing allows an easy set up for a single pumping or for a double pumping session. 
 

  
On the front face of the Medela Freestyle double electric breastpump, the LCD display is 
interacting with the software by five pushbuttons to switch on/off the device as well as to 
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This diagram depicts the functional principle of the Medela Freestyle double electric 
breastpump system. 
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a) Pair of PersonalFit breastshield in size 24 mm / M 
b) Pair of PersonalFit breastshield in size 27 mm / L 
c) Medela Freestyle pump kit connector with media separation membrane 
d) Tubing with Freestyle port plugs and single pumping port 
e) Medela Breastmilk bottles 

 
All components in contact to milk or skin are made from polypropylene (PP) and are suitable for 
food and skin contact. The PersonalFit breastshields provided with the Medela Freestyle double 
electric breastpump are of size 24mm / M and 27 mm/ L. The instruction for use provides 
information on the other sizes of PersonalFit breastshields available (size 21 mm / S; size 30 mm 
/ XL or size 36 mm / XXL). 
 

 
 
The Freestyle pump kit can be used for single and / or for double pumping. The assembling of 
the parts is identical. To match the vacuum performance of the Freestyle double electric 
breastpump motor unit for single pumping, the loose tubing port is plugged into the tubing T-
connector single pumping port.  
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The Freestyle pump kit with its 
incorporated media separation 
membrane creates a movable barrier 
between the breast cavity of the pump 
set and the pump motor unit. With this, 
the two cavities are hermetically 
separated from each other. Therefore, 
an overflow of milk into the tubing is 
not possible. The vacuum created from 
the pump motor unit is transferred to 
the breast by a dislocation of the media 
separation membrane towards the back 
cap wall. 
 
 
 
 
 

At the beginning of each vacuum cycle, the media separation membrane sits tightly on the 
connector. The milk valve closes the milk channel in the connector and forms, together with the 
breast nipple inserted into the PersonalFit breastshield, a closed cavity. 
 

Connector 

  
 

  

  
 

Milk valve 

Double pumping Single pumping 
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 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 11.1  

FREESTYLE HARDWARE REQUIREMENTS SPECIFICATION 
(HRS) 
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 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 11.2  

FREESTYLE HARDWARE DESIGN SPECIFICATION (HDS) 
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 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 11.3  

FREESTYLE BATTERY SPECIFICATION 
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 Specification
Medela Inc., McHenry, IL 60050, USA 

THIS DOCUMENT IS PROPRIETARY TO MEDELA, INC. AND CONFIDENTIAL. 
Parent:   Form  Rev.  
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12.2 SUBSTANTIAL EQUIVALENCE DISCUSSION  

The Freestyle breast pump has been compared to the legally marketed predicate device, 
Lansinoh powered electric breast pump (K122474), now marketed as Lansinoh Affinity Pro.  

Like the predicate device, the Freestyle’s indications for use include the expression and 
collection of breast milk.  Thus, the intended use of the Freestyle is also the same as the 
predicate device. 

The Freestyle shares the same or similar device operation, overall technical and functional 
capabilities as the predicate device.  Both breast pumps create the necessary vacuum in an 
equivalent manner and include two-phase expression with a faster stimulation mode followed 
by a slower expression mode. Reference to the Medela Symphony (K020518) is given to 
support the two-phase expression used in the Freestyle since it is the same as this previously 
cleared Medela pump.  Vacuum level can be selected by the user interface of both devices and 
is controlled by the software.    

Verification and validation testing confirms that product specifications are met which are 
equivalent in design and technological characteristics as the predicate device.  The testing 
results support that the biocompatibility, cleaning, electrical safety, and functionality of the 
Freestyle were acceptable for the device.   

12.3 SUBSTANTIAL EQUIVALENCE CONCLUSION  

This comparison of the specifications demonstrates the functional equivalence of the products.  
The differences discussed in this section do not alter the intended use of the breast pump or 
raise new issues of safety and effectiveness.  Verification and Validation testing demonstrated 
that no adverse effects have been introduced by these differences.  

Medela AG believes that the Freestyle® double electric breast pump is as safe and effective, 
and performs in a substantially equivalent manner to the predicate device.  
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BREASTMILK STORAGE GUIDELINES MAGNET 
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PACKAGE LABELING 
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Breastpump and  
Feeding Accessories
•	� Separate and rinse parts briefly before 

cleaning.
•	� Fill your sink with just enough 

lukewarm water to cover everything 
you are cleaning.

•	� While sink is filling, add 3 pumps of 
soap for every gallon of water.

•	 Submerge all parts in soapy water.
•	� Let everything soak for 5 minutes then 

rinse thoroughly with water.
•	� Air dry and store parts when not in 

use. Do not store wet or damp parts.

INSTRUCTIONS FOR USE

Quick Clean™ Breastmilk 
Removal Soap

Nursing Apparel

Machine Wash
•	� Machine wash cold, delicate cycle  

with like colors.
•	� Add 2 pumps of soap as machine 

is filling (ratio is 2 pumps of soap for 
every 12 gallons of water).

•	� Dry according to garment cleaning 
instructions.

Questions?

Call 1-800-435-8316 or email
customer.service@medela.com.

www.medela.com
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Boil 
5.	 Choose a pot that is large enough so parts do not 
	 rest on the sides or bottom while boiling.
6.	� Place all parts in pot and fill with water.
7.	� Bring water to a boil and let parts boil for 10 minutes.

8. 	Allow water to cool and gently remove parts from 
	 water with tongs.

9.	� Place parts on a clean surface and/or towel.

10.	Allow all parts to air dry.

11.	�Store dry parts when not in use. Do NOT store wet 
or damp parts.

After every use
1.	 Disassemble all parts.

2.  Rinse the bottle, nipple and other parts in cool water.

3.  Fill sink with warm soapy water and let parts soak 
	 for 5 minutes.
4. Wash parts with clean dish towel or soft brush in 
	 warm soapy water.
	 *Do not turn the nipple inside out during cleaning.

5.	 Rinse parts with clear water.

6.	� Place parts on a clean surface and/or towel.

7 	� Allow all parts to air dry.

8.	� Store dry parts when not in use. Do NOT store wet 
	 or damp parts.

 �NOTE: Disassembled parts can be cleaned in 
the top rack of the dishwasher instead of  
washing by hand.

n 	In addition to washing, you can sanitize using a 
	 Quick CleanTM Micro-SteamTM bag or by boiling.

 NOTE: Breastfeeding should be well-
	 established (approx. 4-6 weeks) before 
	 introducing a nipple.

How to Clean 
Prior to first Use
Wash
1. 	Disassemble all parts. 

2.  Rinse with warm water by hand.

3.  Wash with warm soapy water.

4.  Rinse with clean water and proceed to boil. Volume 2, Page 112
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EXHIBIT 13.6 

SUBSTANTIATION OF MARKETING CLAIMS 

MEDELA AG 

FREESTYLE® 

DOUBLE ELECTRIC BREAST PUMP 
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Promotional materials for the Freestyle Breast Pump are presented in Exhibit 13.8.  Claims made on these and future promotional 
materials are supported by the following evidence.  Additionally, Section 20 describes these studies and includes reprints in Exhibit 
20.1. 

Number Claim  Substantiation Justification 
1 Medela’s 

emphasis on 
research of 
baby’s natural 
feeding 
behavior led to 
the innovation 
of 2-Phase 
Expression 
Technology 

(1) Wolff,P.H. The serial 
organization of sucking 
in the young infant. 
Pediatrics 42, 943-956 
(1968). 
 
(2) Woolridge,M.W. The 
'anatomy' of infant 
sucking. Midwifery 2, 
164-171 (1986). 
 
(3) Kent,J.C., 
Ramsay,D.T., Doherty,D., 
Larsson,M., & 
Hartmann,P.E. Response 
of breasts to different 
stimulation patterns of 
an electric breast pump. 
J Hum Lact 19, 179-186 
(2003). 
 

2 Through 
research 
Medela learned 
that there are 
two distinct 
phases of how 
babies 
breastfeed: 

3 Stimulation 
Phase: when 
babies first go to 
breast, they 
suck faster to 
start milk 
flowing 

Confidential 

Volume 2, Page 115

(b)(4) 

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Number Claim  Substantiation Justification 
4 Expression 

Phase: after 
milk flow or 
“let-down” 
starts, babies 
breastfeed with 
a slower deeper 
suck to remove 
milk 

5 Adjustable 
speed / vacuum 
combinations 
provide for a 
comfortable 
pump settings  

(4) Kent,J.C. et al. 
Importance of vacuum 
for breastmilk 
expression. Breastfeed 
Med 3, 11-19 (2008). 
 
(3) Kent,J.C., 
Ramsay,D.T., Doherty,D., 
Larsson,M., & 
Hartmann,P.E. Response 
of breasts to different 
stimulation patterns of 
an electric breast pump. 
J Hum Lact 19, 179-186 
(2003). 
 
(5) Mitoulas,L., Lai,C.T., 
Gurrin,L.C., Larsson,M., 
& Hartmann,P.E. Effect 
of vacuum profile on 
breast milk expression 
using an electric breast 
pump. J Hum Lact 18, 
353-360 (2002). 
 
 

6 Adjustable 
speed / vacuum 
lets you choose 
the most 
comfortable 
setting for you 
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Number Claim  Substantiation Justification 
7 2-phase 

expression 
technology, 
using the one-
touch let-down 
button, 
produces more 
milk in less 
time*. 
* When 
pumping at 
Maximum 
Comfort 
Vacuum in the 
Expression 
Phase 

(5) Mitoulas,L., Lai,C.T., 
Gurrin,L.C., Larsson,M., 
& Hartmann,P.E. Effect 
of vacuum profile on 
breast milk expression 
using an electric breast 
pump. J Hum Lact 18, 
353-360 (2002).  
 
(6) Kent,J.C. et al. 
Volume and frequency of 
breastfeeds and fat 
content of breastmilk 
throughout the day. 
Pediatrics 117, e387-
e395 (2006).  
 
(4) Kent,J.C. et al. 
Importance of vacuum 
for breastmilk 
expression. Breastfeed 
Med 3, 11-19 (2008).  
 
(7) Prime,D.K., Kent,J.C., 
Hepworth,A.R., 
Trengove,N.J., & 
Hartmann,P.E. Dynamics 
of Milk Removal During 
Simultaneous Breast 

8 2-Phase 
expression 
technology has 
been shown to 
get more milk in 
less time 

9 With this 
technology, 
Medela 
breastpumps 
work more like 
breastfeeding 
babies. 
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Number Claim  Substantiation Justification 
10 Research based 

solutions to 
support and 
protect 
breastmilk 
feeding 

Expression in Women. 
Breastfeed Med 7, 100-
106 (2011) 
 
(3) Kent,J.C., 
Ramsay,D.T., Doherty,D., 
Larsson,M., & 
Hartmann,P.E. Response 
of breasts to different 
stimulation patterns of 
an electric breast pump. 
J Hum Lact 19, 179-186 
(2003). 
 

11 18% more milk 
when double 
pumping with 2 
phase 
technology 

(8) Prime,D.K., 
Garbin,C.P., 
Hartmann,P.E., & 
Kent,J.C. Simultaneous 
Breast Expression in 
Breastfeeding Women Is 
More Efficacious than 
Sequential Breast 
Expression. Breastfeed 
Med 7, 442-447 (2012).  
 
 

12 Drawing out flat 
or inverted 
nipples, sore 
nipples or 
engorgement, 
and low milk 
supply 

(9) Riordan,J. & 
Auerbach,K. 
Breastfeeding and 
Human Lactation 
(Jones and 
Bartlett,1999). 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Third Party Testing
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 Medela AG Freestyle® 

 

 

 

 

EXHIBIT 14.9  

 TEST REPORT 

 

 

 
 

Confidential 

Volume 3, Page 271

(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  

SECTION 15 

BIOCOMPATIBILITY 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 

 

 

 

 

Confidential 

Volume 3, Page 276

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

M E D E L A  A G  

F R E E S T Y L E ®   

D O U B L E  E L E C T R I C  
B R E A S T P U M P  

T R A D I T I O N A L  5 1 0 ( K )  

V O L U M E  4  

S E C T I O N  1 6  

 

Volume 4, Page 1

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  

 

SECTION 16 

SOFTWARE 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 

 

 
 

 

  

Confidential 

Volume 4, Page 3

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  

SECTION 16:  SOFTWARE  

This section has been prepared in accordance with the FDA guidance document titled 
“Guidance for the Content of Premarket Submissions for Software Contained in Medical 
Devices” issued May 11, 2005.   

This section describes the software of the Medela AG Freestyle® double electric breast pump.  
The Freestyle® uses software to control the user interface and pump motor.  Approved copies 
of all documents are retained in the Design History File at Medela AG. 

TABLE 16.1:  SOFTWARE DOCUMENTATION  

Reference Exhibit 
Number 

Software Design Specifications 16.1 

Off the Shelf Software Description 
 

16.2 
 

Risk Management 16.3 

Software Requirements Specification 16.4 

Architecture 16.5 

Traceability Analysis 16.6 

Software Development Environment Description 16.7 

 Test Report 16.8 

 Test Report 16.9 

Revision Level History 16.10 

16.1 LEVEL OF CONCERN ANALYSIS 

The level of concern for the Freestyle® double electric breast pump was determined to be 
Moderate in accordance with the May 11, 2005 Guidance for the Content of Premarket 
Submissions for Software Contained in Medical Devices.   

The Freestyle® is a powered breastpump to be used by lactating women to express and collect 
milk from their breasts.  Prior to mitigations of hazards, failure of the software could lead to 
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minor injury, such as pain or engorgement, and therefore the software was classified as 
moderate level of concern. 

Table 16.2 answers to questions in the guidance for determining Level of Concern to support 
the conclusion of Moderate. 

TABLE 16.2:  LEVEL OF CONCERN 

Level of Concern 

If the answer to any one question below is Yes, the Level of Concern for the 
Software Device is likely to be Major 

1. Does the Software Device qualify as Blood Establishment Computer 
Software 

No 

2. Is the Software Device Intended to be used in combination with a drug 
or biologic? 

No 

3. Is the Software Device an accessory to a medical device that has a Major 
Level of Concern? 

No 

4. Prior to mitigations of hazards, could a failure of the Software Device 
result in death or serious injury, either to a patient or to a user of the 
device? Examples of this include the following: 

No 

a) Does the Software Device control a life supporting or life 
sustaining function? 

No 

b) Does the Software Device control the delivery of potentially 
harmful energy that could result in death or serious injury, such as 
radiation treatment systems, defibrillators, and ablation 
generators? 

No 

c) Does the Software Device control the delivery of treatment or 
therapy such that an error or malfunction could result in death or 
serious injury? 

No 

d) Does the Software Device provide diagnostic information that 
directly drives a decision regarding treatment or therapy, such that 
if misapplied it could result in serious injury or death? 

No 

e) Does the Software Device provide vital signs monitoring and 
alarms for potentially life threatening situations in which medical 
intervention is necessary? 

No 

If the Software Device is not Major Level of Concern and the answer to any one 
question below is Yes, the Level of Concern is likely to be Moderate. 

1. Is the Software Device an accessory to a medical device that has a 
Moderate Level of Concern? 

No 
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Level of Concern 

2. Prior to mitigations of hazards, could a failure of the Software Device 
result in Minor Injury, either to a patient or to a user of the device? 

Yes 

3. Could a malfunction of, or latent design flaw in, the Software Device lead 
to an erroneous diagnosis or delay in delivery of appropriate medical care 
that would likely lead to Minor Injury? 

Yes 

If the answer to all of the questions in Tables 1 and 2 above are No, the Level of 
concern is Minor. 

16.2 SOFTWARE DESCRIPTION 
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Risk Management

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Software
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Volume 4, Page 181

(b)(4)

(b)(4), (b)(6)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Requirements Specifications

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Architectural Design Chart

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Traceability Analysis
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(b)(4)

(b)(4), (b)(6)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Traceability Analysis

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Development Environment Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Development Environment Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Development Environment Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Software Development Environment Description

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Software Revision Level History

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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SECTION 17:  ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY 

The Freestyle® double electric breast pump has been tested for compliance to standards for electrical 
safety, including use in the home, and electromagnetic compatibility.  Refer to Section 9 for FDA form 
3654 for these standards.   

Table 17.1 lists the test reports for electromagnetic compatibility and electrical safety testing.     

TABLE 17.1 ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY TEST REPORTS 

Test Name Standard Result Exhibit 

Electromagnetic 
Compatibility  

IEC 60601-1-2:  2007.  Medical electrical 
equipment - Part 1-2: General requirements for 
basic safety and essential performance - 
Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

Pass 17.1 

 Power Supply FCC Certificate Certified 17.2 

Electrical Safety 

IEC 60601-1: 2005, Medical Electrical 
Equipment - Part 1: General Requirements for 
Safety  

Pass 17.3 

IEC 60601-1-11:2010, Medical electrical 
equipment - Part 1-11: General requirements 
for basic safety and essential performance - 
Collateral standard: Requirements for medical 
electrical equipment and medical electrical 
systems used in the home healthcare 
environment 

Pass 17.4 

 

FDA’s guidance document, Design Considerations for Devices Intended for Home Use, recommends 
compliance with the fourth edition of IEC 60601-1-2 for electromagnetic compatibility but due to the 
transition period through April 2, 2017, IEC 60601-1-2:2007 is acceptable during this transition period 
(per footnote 6).  Medela has evaluated the fourth edition of the standard and its impact to the safety 
and effectiveness of the Freestyle®.  A report of this evaluation is presented in Exhibit 17.5. 
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IEC 60601-1-2:  2007.  MEDICAL ELECTRICAL EQUIPMENT - 
PART 1-2: GENERAL REQUIREMENTS FOR BASIC SAFETY AND 

ESSENTIAL PERFORMANCE - COLLATERAL STANDARD: 
ELECTROMAGNETIC COMPATIBILITY - REQUIREMENTS AND 

TESTS   
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IEC 60601-1: 2005, MEDICAL ELECTRICAL EQUIPMENT - PART 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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1 Summary 
The relevant changes from the IEC 60601-1-2 3rd to the 4th edition concern the testing levels and methods of 
the immunity.  
 
Many of the new immunity requirements have already been successfully tested with the Freestyle. For the 
other requirements not tested yet it can be said that even a worst case failure consideration would not lead to 
situation where safety or effectiveness may be impacted. 
 
The same conclusion can be deduced from the fact that the Freestyle Breastpump has no essential perfor-
mance (acc. to IEC60601-1 definition, see chapter 2.) which means that in case of absence or degradation of 
performance there is no unacceptable Risk at all. 
 

2 Definitions 

ESSENTIAL 
PERFORMANCE 

Performance of a clinical function, other than that related to BASIC SAFETY, where loss or degradation beyond the 
limits specified by the MANUFACTURER results in an unacceptable RISK 
 
NOTE ESSENTIAL PERFORMANCE is most easily understood by considering whether its absence or degradation 
would result in an unacceptable RISK. 
Definition from IEC 60601-1:3rd Edition, 2012 

BASIC SAFETY BASIC SAFETY relates to a device not resulting in HARM incidental to its operation. 
IEC60601-1: 3rd Edition, 2012 

HOME 
HEALTHCARE 
EVIRONMENT 

Dwelling place in which a PATIENT lives or other places where PATIENTS are present, excluding professional 
healthcare facility environments where OPERATORS with medical training are continually available when 
PATIENTS are present 
IEC60601-1-11: 1st Edition, 2010 

  
 

3 Abbreviations 
EMC Electromagnetic compatibility 
IEC International Electrotechnical Commission 
  

 
 

 Name Position Date Signature 

Created:  

Approved:  

Approved:  

Released:  
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4 Introduction 
FDA recognizes both the 3rd and the 4th editions of IEC 60601-1-2 EMC standard, with a transition date for 
acceptance of the 3rd edition until April 1, 2017.  In the guidance document for Design Considerations for De-
vices Intended for Home Use, FDA recommends using the 4th edition of this standard for devices used in the 
home. The Freestyle breastpump has only been tested to the 3rd edition of the standard and is used in the 
home. This document will discuss the differences between both editions of the standard and justified why the 
differences, which haven`t been tested for Freestyle, do not affect safety and effectiveness of the device. 

5 Comparison between EMC Standards IEC 60601-1-2 3rd Edition and  
IEC 60601-1-2 4th Edition 

The relevant changes between the 3rd Edition and 4th Edition Standard are listed in the Foreword section of the 
4th Edition Standard.  
 
The most significant changes with respect to the previous edition include the following modifications: 

• specification of IMMUNITY TEST LEVELS according to the environments of INTENDED USE, categorized accord-
ing to locations that are harmonized with IEC 60601-1-11: the professional healthcare facility environment, the 
HOME HEALTHCARE ENVIRONMENT and SPECIAL ENVIRONMENTS; 

• specification of tests and test levels to improve the safety of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL 
ELECTRICAL SYSTEMS when PORTABLE RF communications equipment is used closer to the MEDICAL 
ELECTRICAL EQUIPMENT than was recommended based on the IMMUNITY TEST LEVELS that were specified in 
the third edition; 

• specification of IMMUNITY tests and IMMUNITY TEST LEVELS according to the PORTS of the MEDICAL 
ELECTRICAL EQUIPMENT or MEDICAL ELECTRICAL SYSTEM; 

• specification of IMMUNITY TEST LEVELS based on the reasonably foreseeable maximum level of 
ELECTROMAGNETIC DISTURBANCES in the environments of INTENDED USE, resulting in some IMMUNITY 
TEST LEVELS that are higher than in the previous edition; and 

• better harmonization with the RISK concepts of BASIC SAFETY and ESSENTIAL PERFORMANCE, including dele-
tion of the defined term “life-supporting”; 

 
…and the following additions: 

• guidance for determination of IMMUNITY TEST LEVELS for SPECIAL ENVIRONMENTS; 
• guidance for adjustment of IMMUNITY TEST LEVELS when special considerations of mitigations or INTENDED 

USE are applicable; 
• guidance on RISK MANAGEMENT for BASIC SAFETY and ESSENTIAL PERFORMANCE with regard 

to ELECTROMAGNETIC DISTURBANCES; and 
• guidance on identification of IMMUNITY pass/fail criteria. 

(…)" 
 
 
With regard to the Freestyle breastpump: 
 

• Environment 
The Freestyle breastpump belongs into the category of “home healthcare”.  

 
• Emission 

The tighter “Class B” limits are used for the “home healthcare”, which are the same limits already ap-
plied for the Freestyle breastpump in the IEC 60601-1-2 3rd edition tests.  

 
• Immunity 

Additional and increased requirements are applied for “professional healthcare” as well as for “home 
healthcare” environments. 

 
In summary, it can be said that the relevant changes are linked to the immunity tests. 
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Justifications 

1) The device already meets the requirements of 60601-1-2 4th edition. The increased requirements were
tested within the 60601-1-1 3rd edition tests and have been passed. The results are included in the
60601-1-2 3rd edition test report.

2) The device has not been tested yet with the increased requirements of the 60601-1-2 4th edition. Corre-
sponding tests could in worst case cause the device to switch off. As the device could be turned on again
without any performance loss such a failure would have no negative effect on the safety or effectiveness.
In the case where the disturbance cannot be avoided, delay in pumping would result.  Delay in pumping
breastmilk is not a safety concern and in the worst case, milk could be expressed manually to avoid dis-
comfort.

3) The requirements have not changed from the 60601-1-2 3rd to 4th edition.
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(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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EXHIBIT 18.4  

OVERFLOW TEST PROTOCOL AND REPORT 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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EXHIBIT 18.5  

VACUUM PERFORMANCE TEST REPORT 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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VACUUM STABILITY TEST REPORT 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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VACUUM PERFORMANCE – COMPARSON TO PREDICATE 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Manufacturing Information

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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FREESTYLE DURABILITY TEST REPORT 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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PUMP TEMPERATURE DURING OPERATION TEST REPORT 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Testing

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  

SECTION 19 

PERFORMANCE TESTING - ANIMAL 

MEDELA AG  

FREESTYLE® 

DOUBLE ELECTRIC BREASTPUMP 

 

 

 

This section is not applicable to this submission for the Medela AG Freestyle® powered breast 
pump. The subject of this premarket submission did not require animal studies and test results 
to support substantial equivalence.  
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  

SECTION 20 

PERFORMANCE TESTING – CLINICAL   

MEDELA AG 

FREESTYLE® DOUBLE ELECTRIC BREAST PUMP 
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Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Studies

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Studies

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Studies

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Studies

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Studies

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016
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Importance of Vacuum for Breastmilk Expression

JACQUELINE C. KENT,1 LEON R. MITOULAS,2 MARK D. CREGAN,1
DONNA T. GEDDES,1 MICHAEL LARSSON,2 DOROTA A. DOHERTY,3,4

and PETER E. HARTMANN1

ABSTRACT

Objective: To determine the effect of the strength of applied vacuum on the flow rate and
yield of breastmilk using an electric breast pump.

Study Design: Twenty-one breastfeeding mothers and two expressing mothers expressed
their breastmilk for 15 minutes using an electric breast pump set at their own maximum com-
fortable vacuum, and at one to three softer vacuums. Milk yield and flow rate were measured.

Results: At the maximum comfortable vacuum (�190.7 � 8.8 mm Hg) 4.3 � 0.4 milk ejec-
tions occurred during 15 minutes of expression and yielded 118.5 � 11.4 mL of milk (65.5 �
4.1% of the available milk). Softer vacuums yielded less milk volume (p � 0.05) and less of
the available milk (p � 0.01). Milk flow rate was greater during the first milk ejection than
the third or subsequent milk ejections (p � 0.001). Cream content of the milk was highest af-
ter expressing for 15 minutes using the mother’s maximum comfortable vacuum.

Conclusions: Use of the mother’s maximum comfortable vacuum enhances milk flow rate
and milk yield. The cream content of the milk at the end of the expression period was an in-
dicator of how effectively the breast had been drained.

11

INTRODUCTION

BREASTMILK IS THE OPTIMAL NUTRITION for ba-
bies. However, because of prematurity, ill-

ness, attachment difficulties, or separation, ba-
bies are not always able to breastfeed. UNICEF
states that the best food for a baby who cannot
breastfeed is milk expressed from the mother’s
breast.1 Therefore, it is important for many
mothers to express their breastmilk. In West-
ern Australia the proportion of mothers of full-
term infants who express breastmilk has dou-
bled in the past decade.2 Breastmilk expression

can be done by hand, or with manual or elec-
tric breast pumps, but the proportion of moth-
ers using electric pumps has increased three-
fold to nearly 20% in the past decade.2
Therefore, mothers and health professionals re-
quire evidence-based advice to optimize the
use of electric breast pumps. Simultaneous ex-
pression of both breasts can save time and has
been shown to yield more milk than sequential
expression, although the percentage of avail-
able milk expressed was not assessed.3 Recent
research on electric breast pumps has focused
on evaluating vacuum patterns to stimulate

1Biochemistry and Molecular Biology, School of Biomedical, Biomolecular and Chemical Sciences, Faculty of Life
and Physical Sciences, and 3School of Women’s and Infants’ Health, The University of Western Australia, Crawley,
Western Australia, Australia.

2Medela AG, Baar, Switzerland.
4Women and Infants Research Foundation, Subiaco, Western Australia, Australia.
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milk ejection, and the efficacy of expression
patterns,4,5 but the strength of the applied vac-
uum was not controlled during these studies.
There is evidence in cows that the strength of
vacuum has an effect on milk flow rate and the
time spent milking.6 However, the optimal vac-
uum for milk expression for lactating women
has not been investigated.

The aim of this study was to determine the
effect of the strength of vacuum on the total
yield and rate of flow of milk from the breast,
and provide evidence for health professionals
advising mothers who are expressing breast-
milk for their babies.

MATERIALS AND METHODS

Twenty-three lactating mothers provided
written informed consent to participate in the
study, which was approved by the Human Re-
search Ethics Committee at The University of
Western Australia and the Human Ethics Com-
mittee of King Edward Memorial Hospital for
Women (Subiaco, WA, Australia). Nineteen of
the mothers were exclusively breastfeeding 
babies less than 6 months old, and two were
partially breastfeeding babies aged 7 and 8
months. Two mothers were expressing breast-
milk to satisfy all the needs of their babies. One
of these mothers was expressing for her 20-
week-old full-term baby, and the other mother
was expressing for her 6-week-old baby who
was born at 24 weeks of gestation. The studies
were carried out in the mothers’ homes and at
the Breast Feeding Centre at King Edward
Memorial Hospital for Women.

The 21 breastfeeding mothers measured their
24-hour milk production in their own homes
by test-weighing their babies on a Medela Elec-
tronic Baby Weigh Scale (Medela AG, Baar,
Switzerland) before and after each breastfeed-
ing from each breast for a period of 24 hours
plus one breastfeeding. The two mothers who
were expressing all their breastmilk for their
babies weighed the collection bottle on a bal-
ance before and after every expression from
each breast for a period of 24 hours plus one
expression. The corrected 24-hour milk pro-
duction was calculated by the method of
Arthur et al.7; however, no correction for in-

fant-insensible water loss was made, and there-
fore milk production may be underestimated
by 10 � 12% (mean � SD). During this period,
the mothers hand-expressed small milk sam-
ples (�1 mL) into 5-mL polypropylene plastic
vials (Disposable Products, Adelaide, SA, Aus-
tralia), immediately before and after each
breastfeeding or expression from each breast.
Samples were frozen as soon as possible and
kept at �15°C until analyzed. The cream con-
tent of all these samples was measured by the
creamatocrit method.8 Because there is a rela-
tionship between the cream content of the milk
and the degree of fullness of the breast,9 mea-
suring the cream content of the samples allows
the calculation of the change in degree of full-
ness of the breast from before to after each
breastfeeding. These changes, combined with
the volumes of the breastfeedings, are used to
calculate the breastfeeding storage capacity of
the breast for milk.4 For example, if a change
in degree of fullness of 0.5 occurred when 50
mL of milk was removed from the breast, the
breastfeeding storage capacity would be calcu-
lated to be 100 mL. In addition, small milk sam-
ples were similarly collected before and after
each experimental expression session at the
Breast Feeding Centre. The cream contents of
these milk samples and the volumes of the ex-
pressions, in combination with the data used to
calculate the breastfeeding storage capacity,
were used to calculate the potential storage ca-
pacity of the breasts of each mother10 (Fig. 1).
The initial degree of fullness of the breast for
each expression was calculated from the cream
content of the milk collected before the ex-
pression,11 and the volume of available milk in
the breast was calculated as the initial degree
of fullness of the breast multiplied by the po-
tential storage capacity of the breast.

During the first visit to the Breast Feeding
Centre, the maximum comfortable vacuum
was determined for the left breast of each
mother. An experimental electric breast pump
(B2000, Medela AG) equipped with standard
breastshield and bottle was used. The pump
was computer-driven, and the stimulation pat-
tern (125 cycles per minute) and the expression
pattern (54–78 cycles per minute) were similar
to those used by the Medela Symphony breast
pump. The vacuums were adjustable (0–100%),

KENT ET AL.12
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were performed via analysis of regression
residuals. SAS statistical software (SAS Insti-
tute Inc., Cary, NC) was used for data analy-
sis. Values of p � 0.05 were considered statisti-
cally significant, and pairwise contrast testing
was conducted at an overall significance level
of 0.05.

RESULTS

The mothers (previously described10) were
33.1 � 3.5 years old, feeding babies 16.4 � 7.2
weeks old. During their normal breastfeeding
or expressing the mothers were producing be-
tween 213 and 925 mL of milk per day from the
left breast, and the mean amount of milk taken
at a breastfeeding from the left breast was 75 �
30 mL.

The longest interval between breastfeedings
or expressions during the day the 24-hour milk
production was measured was 8 hours 52 min-
utes � 40 minutes for the left breast (range 3
hours 40 minutes to 15 hours 30 minutes). Be-
fore all test sessions, the mothers were asked
to refrain from feeding from the left breast long
enough for the breast to be more than half full.
In some mothers who did not breastfeed or ex-
press from the left breast for an extended in-
terval (up to 17 hours), the breast felt very full,
and the fat content of the foremilk was lower
than the lowest measurement on the day the
24-hour milk production was measured. Since
there is an association between the fat content
of the milk and the degree of fullness of the
breast, this is an indication that the breast was
filled to a greater degree compared to before
any one breastfeeding on the day the 24-hour
production was measured. In addition, at the
end of some of the expression periods the
breast was more drained than after breastfeed-
ing, and the fat content of the milk was higher
than the highest measurement on the day the
24-hour production was measured (Fig. 1). This
is an indication that the breast was drained to
a greater degree when compared to after any
one breastfeeding on the day the 24-hour pro-
duction was measured. Therefore, for those
mothers who had an unusually low cream con-
tent of the breastmilk before expression and/or
for whom breast expression left minimal re-

sidual milk with an unusually high cream con-
tent, an estimation could be made of the po-
tential storage capacity of the breast. The po-
tential storage capacity calculated for the left
breast (243 � 21 mL) was greater than the
breastfeeding storage capacity (179 � 13 mL)
(p � 0.001). Just as the vital capacity of the
lungs is the largest amount of air that can be
exhaled after taking a deep breath, so the po-
tential storage capacity of the breast is the
amount of milk in a distended breast that is
available for removal.

The maximum comfortable vacuum mea-
sured during expression was �190.7 � 8.0 mm
Hg (range �98 to �270 mm Hg). Therefore vac-
uum B was �143.0 � 8.8 mm Hg (range �75 to
�203 mm Hg). Eleven mothers tested vacuums
A, B, C, and D, seven mothers tested vacuums
A, B, and D, and five mothers tested only vac-
uums A and B.

No milk was expressed during the stimula-
tion phase for 64 of the study sessions. For the
other 11 study sessions the median amount of
milk expressed before milk ejection was 2.7 mL
(interquartile range 1.3–6.8; range 0.4–10.3 mL).
There was no relationship between the volume
expressed during stimulation and the stimula-
tion vacuum applied (p � 0.559). The data for
the expression sessions are shown in Table 1.

After 15 minutes of expression, within moth-
ers there were differences between the vacu-
ums in the total yield of milk, the time taken to
express 50% and 80% of that volume, and the
proportion of the available milk expressed
(Table 1). The initial degree of fullness of the
breast affected the total yield of milk (p � 0.05),
but not the time taken to reach 50% or 80% of
the total yield of milk or the proportion of avail-
able milk expressed. There were no significant
differences between the four vacuums in the
initial degree of fullness of the breasts, the stim-
ulation vacuum chosen by the mothers, the
time taken until the first milk ejection occurred,
or the number of milk ejections that occurred
during the 15-minute expression period.

When the vacuums tested were reclassified
according to absolute vacuum applied (less
than or equal to �200 mm Hg, �151 to �200
mm Hg, �101 to �150 mm Hg, greater than or
equal to �100 mm Hg) there was a difference
between the total yield of milk using the
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strongest vacuum (less than or equal to �200
mm Hg) and all the other vacuums (p � 0.03,
p � 0.04, and p � 0.0001, respectively). Using
this classification, the initial degree of fullness
also affected the total yield of milk (p � 0.029).

For the breastfeeding mothers, the ratio of
the volume of breastmilk expressed during the
study sessions to the average breastfeeding of
the baby was calculated. When this ratio was
�0.5, 0.5–1, or �1 the mothers have been clas-
sified as low-ratio, medium-ratio, or high-ratio
mothers, respectively.5 When the 21 mothers
who were breastfeeding expressed using vac-
uum A, one was a low-ratio, four were
medium-ratio, and 16 were high-ratio mothers.
Five of the high-ratio mothers changed to
medium-ratio when they expressed using vac-
uum B.

The number of milk ejections that occurred
during the 15-minute expression period, de-
tected by ultrasound, was variable (range one
to 12) with a mean of 4.3 and was independent
of the vacuum applied. The duration of each
milk ejection was 228 � 10 seconds (range
100–8,005 seconds) and was independent of
milk ejection number and vacuum. The amount
of milk expressed from the first to the seventh
milk ejection in the 15-minute expression pe-
riod is shown in Table 2. The amount of milk
expressed during each milk ejection related to
applied vacuum (p � 0.001) was directly pro-
portional to the degree of fullness (p � 0.001)
and to the duration of milk ejection (p � 0.001)
and was inversely proportional to the number

of milk ejections that had already occurred dur-
ing the expression (p � 0.001). Pairwise com-
parisons of the amount of milk expressed dur-
ing the consecutive milk ejections showed no
difference between the volumes expressed dur-
ing the first and second milk ejection (p �
0.101). Compared to the volume expressed dur-
ing the first milk ejection, significantly lower
volumes were expressed for successive milk
ejections from the third milk ejection onwards
(all p � 0.001) (Table 2).

The percentage of the total yield of milk dur-
ing each milk ejection using different vacuums
is shown in Figure 2. Using vacuum A, 45% of
the total milk yield was expressed during the
first milk ejection, with a further 31% during
the second milk ejection, i.e., 76% of the milk
that was expressed was removed during the
first two milk ejections.

The cream content of the milk was initially
2.33 � 0.22% and increased during expression.
When expressing using vacuums A and B, the
cream content of the milk had increased when
50% of the total yield had been expressed (p �
0.002 and p � 0.001, respectively); however,
when expressing using vacuums C and D the
cream content of the milk did not increase un-
til 80% of the total yield had been expressed
(p � 0.001 and p � 0.010, respectively). When
expressing using vacuums A, B, and C, the
cream content of the milk increased further
from when 50% to when 80% of the total yield
had been expressed (p � 0.001, p � 0.004, and
p � 0.050, respectively). Only when using vac-

VACUUM AND BREASTMILK EXPRESSION 15

TABLE 1. EXPRESSION OF MILK FROM THE LEFT BREAST

Vacuum (mm Hg)

A (190.7 � 8.0) B (143.0 � 8.8) C (�125) D (�75)

n 23 23 11 18
Initial cream content (%) 1.98 � 0.27 2.71 � 0.46 1.59 � 0.31 2.05 � 0.29
Initial degree of fullness 0.78 � 0.04 0.72 � 0.04 0.86 � 0.03 0.81 � 0.04
Potential storage capacity (mL) 249 � 21 249 � 21 242 � 29 258 � 25
Stimulation vacuum (mm Hg) �80.9 � 4.8 �84.3 � 2.2 �89.3 � 11.2 �88.5 � 7.4
Time to first milk ejection (seconds) 91.6 � 12.9 90.0 � 14.0 86.7 � 21.5 73.9 � 9.9
Number of milk ejections 4.3 � 0.4 4.8 � 0.6 4.5 � 0.5 4.4 � 0.5
Total milk volume (mL) 118.5 � 11.4 90.7 � 9.4* 81.2 � 11.2* 73.2 � 11.0**
Time to 50% total (minutes) 3.6 � 0.4 4.1 � 0.5 4.9 � 0.8** 11.0 � 0.6**
Time to 80% total (minutes) 6.7 � 0.6 7.6 � 0.8 8.3 � 1.1* 12.9 � 0.6**
% available milk expressed 65.5 � 4.1 55.3 � 5.3 42.5 � 5.7** 36.4 � 4.1**

Data are mean � SEM values.
Significantly different from vacuum A: *p � 0.05, **p � 0.01.
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TABLE 2. MILK EXPRESSED DURING MILK EJECTIONS

Milk expressed (mL) at milk ejection number

1 2 3 4 5 6 7

Vacuum A 53.5 � 10.5 (23) 37.1 � 6.1 (23) 15.8 � 2.8 (19)* 13.4 � 3.1 (14)* 6.9 � 2.6 (11)* 6.8 � 3.2 (7)* 2.4 � 0.8 (4)*
Vacuum B 26.1 � 4.1 (23) 30.0 � 4.2 (23) 15.5 � 3.0 (21)* 13.3 � 2.4 (16)* 10.3 � 2.9 (10)* 7.3 � 2.5 (6)* 2.4 � 0.6 (5)*
Vacuum C 22.1 � 7.2 (11) 16.2 � 2.7 (11) 10.8 � 1.9 (10)* 20.1 � 7.4 (9)* 17.5 � 6.5 (6)* 4.4 � 2.5 (2) 7.7 (1)
Vacuum D 31.3 � 8.0 (18) 23.6 � 8.4 (18) 9.7 � 2.6 (11)* 8.2 � 2.8 (11)* 7.4 � 1.8 (11)* 6.5 � 1.9 (5)* 5.6 � 3.4 (3)*

Data are mean � SEM values (numbers of observations).
*Significantly different from milk ejection 1, p � 0.001.
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it is possible that the ductal characteristics of
the breast contribute to the effectiveness of
breast expression. This is an area that requires
further investigation.

The cream content of the foremilk collected
in this study was lower than that measured by
Meier et al.15 in the milk of preterm mothers
(mean 8.1%, SD 1.8%), perhaps reflecting a dif-
ferent composition of milk of preterm mothers,
or suggesting a higher starting degree of full-
ness of the breasts in the current study. Signif-
icant increases in the cream content of the milk
when 50% of the total yield of milk had been
expressed using vacuums A and B reflect the
higher yields of milk using these vacuums lead-
ing to larger changes in the degree of fullness
of the breasts. The maximum cream contents of
the hindmilk of individual mothers in the cur-
rent study were similar to the 17.5% measured
by Meier et al.15 However, the mean cream con-
tent of the milk collected at the end of the ex-
pression period in this study was lower than
that measured by Meier et al.15 (mean 12.4%,
SD 2.7%), but similar to the cream content of
the hindmilk collected after breastfeedings of
term infants (mean 9.3%, SD 2.4% [J.C.K., un-
published data]). Since the cream content of the
milk is related to the degree of fullness of the
breast, these results are consistent with breast-
feeding babies taking 67.3% of the available
milk during a breastfeeding13 and breast ex-
pression using the mother’s maximum com-
fortable vacuum removing 65.5% of the avail-
able milk. The lower cream contents of the milk
collected at the end of the expression period us-
ing vacuums C and D are consistent with less
of the available milk being expressed using
these vacuums. Therefore the cream content of
the milk at the end of expression can be used
as a gauge of the effectiveness of the breast
pump in draining the breast.

CONCLUSION

When mothers are expressing breastmilk us-
ing an electric breast pump the yield of milk and
the milk flow rate are maximized if they use
their own maximum comfortable vacuum. Since
most of the milk is removed during the first two
milk ejections mothers should use their maxi-

mum comfortable vacuum of the expression pat-
tern and as soon as milk ejection occurs take ad-
vantage of the high milk flow rate. A high cream
content of milk at the end of expression indi-
cates effective drainage of the breast.
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BREASTFEEDING MOTHERS SHOULD be made aware of
the variability of milk volumes per breastfeeding,

the frequencies of breastfeedings, and the distribution of
milk intake by day and by night of healthy breastfed
infants.1

Mothers among the !Kung hunter-gatherers have
been observed to breastfeed 4 times every hour during
the day and at least once at night.2 In contrast, Cadogan,3

in his essay to the Governors of the Foundling Hospital
(London, United Kingdom) in 1748 recommended that
infants be suckled only 4 times a day and not at night,
because he considered the night feeding to result in
breastfed infants’ becoming “over fat and bloated.” Re-
laxation of the concept of scheduled breastfeeding was
first strongly promoted by Wickes4 in 1953 and subse-
quently advocated by community support groups such
as La Leche League and the Australian Breastfeeding
Association that were at the vanguard of the movement
back to breastfeeding in the early 1970s in Western
societies. As a result, infants were breastfed more fre-
quently both by day and by night. It now is recognized
that breast milk provides the optimal nutrition for in-
fants, and current recommendations to mothers are that
infants be breastfed “on demand” (according to their
appetite) exclusively for the first 6 months of life.5,6

Bangladeshi infants have been found to consume half
their daily milk intake between 6 AM and 6 PM.7 Matheny
and Picciano8 in the United States investigated whether
measurement of milk production over a 12-hour period
could be doubled to determine the 24-milk production.
Studying 4-week-old infants, they found that more milk
was consumed between 6 AM and 6 PM and less was
consumed between 2 PM and 2 AM. Doubling of either of
these 12-hour intakes resulted in significant inaccuracies
in estimation of 24-hour milk consumption. The product
of the volume of 1 or 2 consecutive breastfeedings and
the number of breastfeedings in the period also has been
found to be inaccurate.9 The data of Cregan et al10 show-
ing variation in the volume and the frequency of breast-
feedings over 24 hours for Australian infants also suggest
that these calculations would be inaccurate. However,
for accurate assessment of milk production, the necessity
of a full 24-hour period of measurement of milk intake
in our society for infants between 4 and 26 weeks has
not been determined.

A wide variation in the frequency of breastfeeding has
been recorded in the United States and Sweden in ex-
clusively breastfed infants.11,12 These authors collected
longitudinal records of the number, time of day, and
duration of breastfeedings of infants between 2 and 26
weeks of age, but no information was provided on the
volume of milk consumed at each breastfeeding by these
infants. Previously, interest has focused on the nutrient
intake of the infant, and the total consumption has been
quoted with no information provided on the volume of
milk consumed from each breast.13,14 Therefore, it was

not possible to assess how the infant feeds to appetite in
relation to the volume of milk available in the mother’s
breasts. Furthermore, the literature on the frequency of
breastfeeding generally fails to define what constitutes a
breastfeeding. Although Hörnell et al11 defined “one
breastfeeding episode” as the “duration of suckling 2
minutes or longer and separated from previous breast-
feed by at least 30 minutes,” this does not consider
whether the infant fed from 1 breast or both during that
episode.

In this article, we investigate the volume and the
pattern of milk intake in a cross-sectional study of 1- to
6-month-old infants who were being exclusively breast-
fed on demand, and we examine the contribution of
each breast. This is the first article to describe the vari-
ation in the volume of milk consumed from each breast
at each breastfeeding, the degree of fullness of each
breast before and after each breastfeeding, and the fat
content of the milk consumed from each breast through-
out the day and night. This will provide a normal refer-
ence range to enhance clinicians’ support for breastfeed-
ing mothers.

METHODS
Data were collected from 71 mothers who were exclu-
sively breastfeeding on demand healthy, term infants
who were aged between 1 and 6 months. These mothers
were participants in studies that were conducted in this
laboratory from 2000 to 2004.15–17 These studies were
approved by the Human Research Ethics Committee of
The University of Western Australia.

The mothers test-weighed their infants before and
after each breastfeeding from each breast on a Medela
electronic Baby Weigh Scale (Medela AG, Baar, Switzer-
land) for a period of 24 hours plus 1 breastfeeding. A
corrected 24-hour production for each breast then was
determined using these data, but no correction for infant
insensible water loss was made; therefore, milk produc-
tion may be underestimated by 3% to 10%.18–20 All
measurements of breastfeed amounts, storage capacity,
and milk production are expressed in grams that can be
considered to be nearly equivalent to mL because the
density of milk is 1.03 g mL�1.21 For each mother, the
breast that had the higher 24-hour production was
termed “more productive” and the breast that had the
lower 24-hour production was termed “less productive.”
In addition, milk samples (�1 mL) were collected by
hand expression into 5-mL polypropylene plastic vials
(Disposable Products, Adelaide, Australia), immediately
before and after each breastfeeding from each breast.
Samples were frozen as soon as possible and kept at
�15°C for analysis. The cream content of the milk sam-
ples was measured by the creamatocrit method,22 and
the fat content of each sample, in grams per liter, was
calculated as 5.37 � creamatocrit � 5.28.15

The original estimation of fat content as a function of
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degree of breast emptying was introduced by Daly et al,23

whereby fat content was best predicted using a quadratic
function with degree of emptying as a predictor. Al-
though time since last breastfeeding and individual
breast had a small effect, the best predictor of fat content
was degree of emptying. This accounted for 68% of
variation, which was deemed satisfactory given the
physiologic process being measured. Degree of fullness
was calculated as 1 � degree of emptying, and it was
obtained via inverse calculation of degree of emptying
using the equation fat � 21.50 � 9.38 � (degree of
emptying) � 70.99 � (degree of emptying)2.23 This re-
lationship between degree of emptying and fat content
was individualized, whereby for each woman, minimal,
median, and maximal fat content over 24 hours was set
to correspond to degree of fullness of 1, 0.6892, and 0,
respectively, that protected against physiologically im-
possible estimates (ie, degree of fullness exceeding 1 or
becoming negative). The storage capacity (the amount of
milk available to the infant when the breast is full) was
determined using a regression line relating change in
degree of fullness at each feeding to the amount of milk
removed from the breast at that feeding. Assuming that
a change in degree of fullness of 0 corresponds to a
feeding amount of 0, the regression line was forced to
pass through the origin. Storage capacity then could be
calculated as the amount of milk that corresponds to a
change in degree of fullness of 1. The volume of avail-
able milk in the breast before each breastfeeding was
calculated as the degree of fullness multiplied by the
storage capacity of the breast.

We defined a breastfeeding as an infant’s taking milk
from 1 breast. When the next breastfeeding was �30
minutes after the end of the first, the breastfeeding was
considered to be unpaired. When the infant took milk
from the other breast within 30 minutes of finishing on
the first breast, the breastfeedings were considered to be
paired. When the infant fed again from the first breast
within 30 minutes of finishing on the second breast, the
breastfeedings were considered to be clustered. A meal
was defined as an unpaired breastfeeding, or 2 paired
breastfeedings, or 3 clustered breastfeedings. This defi-
nition of a “meal” is equivalent to “1 breastfeeding epi-
sode” as defined by Hörnell et al.11 Four breastfeedings
were 0 g when the infant went to the breast and appar-
ently suckled but there was no difference between the
infant’s weight from before to after the breastfeeding.

For this study, the day was divided into 4 intervals.
Morning was considered to be from 4:01 AM to 10:00 AM,
day was 10:01 AM to 4:00 PM, evening was 4:01 PM to
10:00 PM, and night was 10:01 PM to 4:00 AM.

Descriptive summaries of continuous data used
means and SDs or medians and interquartile ranges
(IQRs), depending on data normality. Inference was
based on summary data averaged over 24 hours (n �
71), overall summaries for individual breasts (n � 142),

and all individual breastfeedings recorded over 24 hours
(n � 775). Analyses of individual breastfeedings were
weighted according to the number of breastfeedings re-
corded per woman. Paired and unpaired univariate com-
parisons of summary data were performed using t tests
or their nonparametric equivalents depending on data
normality. Multivariate analysis was based on analysis of
variance with repeated measures performed using Proc
GLM (SAS 8.02; SAS Institute Inc, Cary, NC), and good-
ness of fit was assessed via analysis of residuals. Linear
and polynomial regression analyses were used to assess
relationships. Two-sided P values are quoted, and P �
.05 was regarded as statistically significant.

RESULTS
The characteristics of the mothers are presented in Table
1. There were 41 male and 30 female infants. There was
no significant difference either between the mean age of
the male and female infants or in the age and parity of
their mothers.

Frequency and Volume of Breastfeedings
A total of 775 breastfeedings were monitored. Each in-
fant had 11 � 3 breastfeedings per day (range: 6–18).
The interval between breastfeedings was 2 hours 18
minutes � 43 minutes (range: 4 minutes to 10 hours 58
minutes). Of these breastfeedings, 345 (44.5%) were
unpaired (182 from the more productive breast and 163
from the less productive breast), with an interval of �1
hour until the next breastfeeding for 90% of these
breastfeedings. A total of 412 (53.2%) breastfeedings
were paired, and 18 (2.3%) were clustered. That is, there
were 7.9 � 1.8 meals per day (range: 4–13), and the
interval between meals was 3 hours 2 minutes � 41

TABLE 1 Subject Characteristics

Mean � SD Range

Mother
Age, y 31.8� 4.3 23–42
Parity 1.7� 0.8 1–4

Infant
Age, wk 15.3� 5.9 4–26

24-h breast milk intake, g
Total 788� 169 478–1356
More productive breast 459� 106 253–769
Less productive breast 339� 90 161–553

Breast storage capacity, g
More productive breast 193� 60 76–382
Less productive breast 164� 53 74–320

Average breastfeed volume, g
More productive breast 84� 28 32–131
Less productive breast 67� 26 27–147

Breastfeed frequency, feeds per day
More productive breast 5.6� 1.6 3–9
Less productive breast 5.4� 1.5 3–9

Fat content of milk, g/L
More productive breast 41.3� 8.4 22.5–60.8
Less productive breast 40.9� 8.4 22.3–61.6

PEDIATRICS Volume 117, Number 3, March 2006 e389
 at Univ Of Western Australia on November 19, 2006 www.pediatrics.orgDownloaded from 

Volume 7, Page 386

Records processed under FOIA Request # 2015-10161; Released by CDRH on 04-11-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



minutes (range: 40 minutes to 10 hours 58 minutes).
Thirteen percent of infants always had paired breastfeed-
ings (n � 9), 30% of infants always had unpaired breast-
feedings (n � 21), and the remaining 57% of infants had
a mixture of paired and unpaired breastfeedings (n �
41).

There were no changes in the breastfeeding fre-
quency with age of the infant and no significant differ-
ence in breastfeeding frequency between girls and boys.
The more productive breast was fed from as frequently
as the less productive breast, and when the breastfeed-
ings were paired, the more productive breast was offered
first as frequently as the less productive breast. There
was no relationship between the number of breastfeed-
ings per day and the 24-hour milk production of the
mothers.

The infants took 76.0 � 12.6 g (range: 0–240 g) at
each breastfeeding. There was an inverse relationship
between the number of breastfeedings per day and the
average breastfeeding volume (r2 � 0.442; P � .001; n �
142 breasts). The average meal was 101.4 � 15.6 g
(range: 0–350 g). The average breastfeeding volume was
unrelated to the age of the infant (P � .421), but there
was an increase in the maximum breastfeeding volume
with advancing age between 4 and 26 weeks (r2 � 0.09;
P � .010). The maximum breastfeeding volume of boys
was greater than that of girls (154.6 � 54.8 g for boys vs
129.8 � 29.0 g for girls; P � .029), but there was no
significant difference in the average breastfeeding (79.3
� 26.9 g for boys vs 73.0 � 22.4 g for girls; P � .299).
The average breastfeeding from the more productive
breast was higher than that from the less productive
breast (P � .001; Table 1), and individual breastfeedings
from the more productive breast were larger than from
the less productive breast (P � .001; Fig 1).

Breastfeeding volumes were significantly associated
with breastfeedings’ being unpaired, paired, or clustered.
For an unpaired breastfeeding, the infants consumed 90

� 26 g (range: 0–240 g). When the breastfeedings were
paired, the infants consumed 73 � 11 g (range: 5–185 g)
for the first breast and 54 � 9 g (range: 0–176 g) from
the second. For the clustered breastfeedings, the infant
took a median of 42 g (IQR: 31–103 g) from the first
breast, a median of 20 g (IQR: 8–44 g) from the second
breast, and a median of 31 g (IQR: 6–73 g) from the third
breast. For the paired breastfeedings, when the more
productive breast was fed from first, the infant took
more (P � .0001) from the first breast than from the
second breast (Fig 1). When the less productive breast
was fed from first, the infant took similar volumes from
each breast (Fig 1).

Storage Capacity, Degree of Fullness, and Available Milk
The storage capacity of each breast was 179 � 59 g
(range: 74–382 g). There was no association between
the storage capacity and time after birth (r2 � 0.015; P �
.155; n � 142 breasts). There was a positive relationship
between the storage capacity and the 24-hour milk pro-
duction (r2 � 0.393; P � .001; n � 142 breasts), the
maximum breastfeeding (r2 � 0.460; P � .001; n � 142
breasts), and the average breastfeeding (r2 � 0.297; P �
.001; n � 142 breasts) from each breast. There was a
significant difference (P � .013) between the total breast
storage capacity for mothers who were breastfeeding
boys (394 � 126 g) compared with those who were
breastfeeding girls (333 � 71 g). There was a significant
difference (P � .003; Table 1) between the storage ca-
pacity of the more productive breast (193 � 60 g; range:
76–382 g) and the less productive breast (164 � 53 g;
range: 74–320 g).

For unpaired breastfeedings, there was no significant
difference between the more and less productive breasts
in the degree of fullness of the breast at the beginning of
the feed (prefeed; 0.69 � 0.10). This was significantly
higher (P � .032) than the prefeed degree of fullness of
the first breast of a paired breastfeeding. For paired
breastfeedings, there was a significant difference (P �
.001) between the prefeed degree of fullness for the
breasts (0.63 � 0.08 and 0.52 � 0.07 for the first and
second breasts, respectively) regardless of whether the
breast was the more or less productive. When the breast-
feedings were clustered, the “third” breast had a prefeed
degree of fullness of 0.26 � 0.07. For the 0-g feeds, the
mean difference in the cream content of the samples that
were collected before and after the breastfeeding was
1.4%, and the prefeed degree of fullness ranged from
0.21 to 0.58. There was a significant relationship be-
tween the volume of milk available in the breast and the
volume of milk consumed at each breastfeeding (r2 �
0.358; P � .001; n � 775 breastfeedings).

For unpaired breastfeedings, the available milk was
different between the more productive breast and the
less productive breast (P � .003; Fig 2), but a similar
percentage of the available milk was removed (72 � 7%

FIGURE 1
Volume of milk consumed at a breastfeeding from the more productive breast (e) and
the less productive breast (u) when the breastfeedings were unpaired or paired. Values
are means with SEM represented by vertical bars. a More productive and less productive
breasts are different (P � .0001).
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and 69 � 8% from the more and less productive breasts,
respectively). The degree of fullness of the breast at the
end of the breastfeeding (postfeed) was 0.19 � 0.06 for
both the more and the less productive breasts.

When the breastfeedings were paired and the more
productive breast was fed from first, there was a signif-
icant difference in the available milk (118 � 19 g and 80
� 14 g for the more and less productive breasts, respec-
tively; P � .0001; Fig 2), whereas when the less produc-
tive breast was fed from first, there was no significant
difference between the breasts in the available milk (Fig
2). The percentage of available milk that was removed
during paired breastfeedings was significantly less than
during an unpaired breastfeeding (P � .0001), but a
similar percentage of the available milk was removed (63
� 8%), regardless of the order from which the breasts
were fed. There was a significant difference (P � .003)
between the postfeeding degree of fullness for the
breasts (0.20 � 0.05 and 0.26 � 0.05 for the first and
second breasts, respectively) regardless of whether the
more or less productive breast was first. For the clustered
breastfeedings, 47 � 13 g was available in the “third”
breast, 47% of the available milk was removed, and the
postfeeding degree of fullness was 0.19 � 0.05 (n � 4).

Total 24-Hour Milk Production
The overall 24-hour milk production for both breasts
combined was 788 � 169 g (range: 478–1356 g; Table
1). A significant difference in the 24-hour milk produc-
tion between the more productive and less productive
breasts was evident (P � .001; Table 1), with an absolute
median difference between the breasts of 106 g (IQR:
39–173 g; range: 5–441 g). For the majority of the
mothers (76%), the right breast was the more produc-
tive, resulting in a significant difference between the
right and the left breasts (426 � 116 g [range: 161–769

g] and 372 � 109 g [range: 177–601 g], respectively; P �
.003).

There was a significant difference in milk production
(P � .036) between mothers of boys (831 � 187 g) and
those of girls (755 � 151 g). No significant effects on
milk production were associated with time after birth (r2

� 0.037, n � 71), parity (r2 � 0.051, n � 71), or
maternal age (r2 � 0.028, n � 71). There was no rela-
tionship between the “cold” and “warm” months of the
year and the 24-hour milk production (r2 � 0.010; P �
.413).

Overall, infants consumed 64% of their 24-hour in-
take (497 � 17 g) in 6.8 � 0.3 feedings between 6 AM

and 6 PM and 275 � 13 g in 4.0 � 0.2 feedings between
6 PM and 6 AM. Between 2 PM and 2 AM, they consumed
322 � 12 g (42% of their 24-hour intake) in 5.1 � 0.2
feedings and 450 � 16 g in 5.7 � 0.2 feedings between
2 AM and 2 PM. Younger infants, up to 9 weeks of age,
consumed 443 � 32 g (61% of their 24-h intake) in 7.0
� 0.7 feedings between 6 AM and 6 PM and 275 � 15 g in
4.7 � 0.4 feedings between 6 PM and 6 AM. Between 2 PM

and 2 AM, they consumed 328 � 15 g (45% of their
24-hour intake) in 5.8 � 0.6 feedings and 390 � 29 g in
5.6 � 0.7 feedings between 2 AM and 2 PM.

Night Feedings
The majority (64%) of infants breastfed between 1 and 3
times at night (10 PM to 4 AM), and the number of
nighttime breastfeedings did not change between 4 and
26 weeks. Only 36% of infants did not feed during the
night.

There was no significant difference in the total 24-
hour milk production for infants who did and did not
breastfeed at night. Mothers of infants who breastfed at
night had a total breast storage capacity of 342 � 95 g,
which was not significantly different (P � .078) from
that of mothers of infants who did not breastfeed at
night (386 � 108 g). There was no significant difference
in the total number of breastfeedings per 24 hours be-
tween infants who did and did not breastfeed at night,
with the median numbers of 11 breastfeedings (IQR:
8–13; range: 6–18) and 10 breastfeedings (IQR: 10–12;
range: 6–17), respectively (P � .890). Infants who
breastfed at night had fewer breastfeedings at night (me-
dian: 1; IQR: 1–2) than during any other interval (P �
.001). There was a median of 3 breastfeedings (IQR: 3–4;
range: 1–6) during all other intervals, irrespective of
whether the infants breastfed at night.

Statistically different volumes were measured at dif-
ferent intervals of the day (P � .019; Fig 3), with the
night breastfeedings being the largest and increasing
with both age and degree of fullness of the breast (r2 �
0.255; P � .001; n � 81). Infants who breastfed at night
had significantly larger breastfeedings during the night
compared with the morning (P � .012), the day (P �
.002), and the evening (r2 � 0.294; P � .001; n � 496

FIGURE 2
Volume of milk available before each breastfeeding from the more productive (e) and
the less productive (u) breasts when the breastfeedings were unpaired or paired. Values
are means with SEM represented by vertical bars. More productive and less productive
breasts are different (a P � .003; b P � .0001).
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breastfeedings; Fig 3A). From the less productive breast,
the infants had smaller breastfeedings in the evening
than during the night and the morning (P � .05). Al-
though the night breastfeedings were larger from the
more productive breast, because the night breastfeedings
were less frequent than during the rest of the day, 20 �
7% of the total 24-hour milk production was consumed
at night, which was significantly less (P � .008) than
that taken during the morning (28 � 9%), the afternoon
(28 � 8%), and the evening (24 � 8%).

Infants who did not breastfeed at night had signifi-
cantly larger breastfeedings during the morning than
during the day and the evening (P � .001) from both the
more and the less productive breasts (Fig 3B). These
infants took more of the 24-hour milk production (40 �
12%) during the morning than during the day (29 �
10%) and during the evening (25 � 9%; P � .001).

The volume of milk that was available at the begin-
ning of a breastfeeding in the breasts of mothers who
breastfed at night ranged from 88.9 g for the less pro-

ductive breast in the evening to 125.8 g for the more
productive breast at night. For mothers who breastfed
only during the day, the volume of milk that was avail-
able at the beginning of a breastfeeding ranged from
83.7 g in the evening for the less productive breast to
156.0 g in the morning for the more productive breast.

For mothers who breastfed at night, more milk re-
mained in the breast at the end of breastfeedings in the
morning and the night (degree of fullness: 0.27 and 0.24,
respectively) than during the day or the evening (degree
of fullness: 0.17 and 0.18, respectively; P � .001). For
mothers who breastfed only during the day, more milk
remained in the breast at the end of breastfeedings in the
morning (degree of fullness: 0.31) than during the day
or the evening (degree of fullness: 0.18 and 0.20, respec-
tively; P � .001).

Fat Content of Breast Milk
The average fat content of the milk was 41.1 � 7.8 g/L
and ranged from 22.3 to 61.6 g/L. The average fat con-
tent was not associated with either the time after birth
(r2 � 0.036, n � 71) or the number of breastfeedings
during the day (r2 � 0.013, n � 775). There was an
inverse relationship between the mean fat content of the
milk and the 24-hour milk intake from that breast (P �
.007, r2 � 0.089, n � 142). The average 24-hour fat
intake of the infants was 32.0 � 7.7 g (range: 15.4–49.5
g) and was not related to the frequency of breastfeed-
ings.

Analysis of the individual breastfeedings showed that
there was no effect on the average milk fat content as a
result of the gender of the infant (P � .160); more or less
productive breast (P � .332); unpaired, paired, or clus-
tered breastfeedings (P � .339); or whether the infant
breastfed at night or not (P � .830). The mean fat
content of the milk was significantly related to time of
day (P � .001) and was higher (P � .008) during the day
and the evening (42.8 � 9.1 and 43.2 � 9.1 g/L, respec-
tively) compared with the morning and the night (37.1
� 10.1 and 37.2 � 10.3 g/L, respectively).

The interval between meals was independent of the
volume of the previous meal (paired or unpaired breast-
feeding). The interval was also independent of the aver-
age fat content of the milk consumed in that meal or the
amount of fat in the meal.

DISCUSSION

Frequency and Volume of Breastfeedings
The spectrum of breastfeeding behavior of normal in-
fants who were exclusively breastfed ranged between
having a few large breastfeedings and having frequent
small breastfeedings during 24-hour periods, and the
infants distributed the number of breastfeedings evenly
when comparing morning with afternoon and evening,
with fewer breastfeedings at night. The wide range in

FIGURE 3
Volume of milk consumed at a breastfeeding from the more productive breast (e) and
the less productive breast (u) during the morning (4:01 AM to 10:00 AM), day (10:01 AM to
4:00 PM), evening (4:01 PM to 10:00 PM), and night (10:01 PM to 4:00 AM) by infants who
breastfed at night (A) or did not breastfeed at night (B). Values are means with SEM
represented by vertical bars. More productive and less productive breasts are different
(a P � .05; b P � .0001).
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frequency of “meals” that we observed was very similar
to that described by Butte et al,24 Cregan et al,10 and
Hörnell et al.11 The inverse relationship between the
number of breastfeedings per day and the average
breastfeeding volume is consistent with the lack of a
relationship between the number of breastfeedings per
day and the 24-hour milk production of the mothers.
The volume of milk consumed during a breastfeeding
depended on (1) whether the breast was the more or less
productive breast, (2) whether the breastfeeding was
unpaired or paired, (3) whether it was the first or the
second breast of paired breastfeedings, and (4) the time
of day (Figs 1 and 3).

For 53% of the meals, 1 breast was sufficient to satisfy
the infant for at least 1 hour. This is consistent with the
unpaired breastfeedings, particularly from the more pro-
ductive breast, being larger than the average breastfeed-
ing (Fig 1) and supports the advice of Riordan and
Aurbach25(p247) that after breastfeeding becomes estab-
lished, it may not be necessary to use both breasts at
each meal, and also the recommendation of the National
Health and Medical Research Council6 that both breasts
be offered at each meal, but the infant may or may not
feed from the second breast. For the 44% of the breast-
feedings that were paired, if the second breast was the
less productive breast, then the breastfeeding volume
could be considered to be a “top up.” However, if the
second breast was the more productive breast, then the
infant took an equal volume to the first breast. There-
fore, the milk yield from the second breast, when the
infant chooses to feed from it, may provide a significant
volume of milk.

The larger breastfeedings in the morning compared
with the evening were also observed by Butte et al.24 For
infants who breastfed at night, although there were
fewer breastfeedings during this time, those from the
more productive breast were the largest of the 24-hour
period, and the nighttime intake composed 20% of the
total 24-hour intake. For the infants who did not breast-
feed at night, the morning breastfeedings were the larg-
est (Fig 3B).

Some mothers are concerned about the frequency of
breastfeeding and wish to extend the interval between
breastfeedings. We found that some infants would
breastfeed again within 1 hour after breastfeedings of up
to 175 g, and others would not breastfeed for �8 hours
after a breastfeeding of as little as 35 g. In fact, the
interval after the largest meal of 350 g was only 3 hours
35 minutes. Infants of the 5 mothers with total storage
capacity of �235 mL all breastfed at night. However,
most of the infants of mothers with larger storage capac-
ities chose to breastfeed at night. Infants may need to
feed at night if they have a relatively small stomach
capacity and/or a rapid gastric emptying time.

Storage Capacity, Degree of Fullness, and Available Milk
The storage capacity that was calculated in this study is
similar to that calculated by Kent et al26 for the first 6
months of lactation (196 � 57 g). It is smaller than that
measured by Daly et al27 (242 mL; SD: 129) by Comput-
erized Breast Measurement; however, that study in-
cluded 1 breast with an unusually large storage capacity
of 606 mL. The relationship between storage capacity of
the breast and the 24-hour milk production is similar to
that found by Kent et al.26 In the current cross-sectional
study, there was no relationship between the storage
capacity of the breast and the age of the infant. However,
in a longitudinal study, the mean storage capacity at 1
month (179.9 � 20.2 g) increased to 234.6 � 17.5 g at 6
months (mean � SEM), indicating that the storage ca-
pacity of the breast can change during lactation.26 Be-
cause the maximum breastfeeding increased between 4
and 26 weeks and there was a relationship between the
storage capacity and the maximum breastfeeding, it is
likely that the storage capacity of the breast is able to
change to meet an increase in demand for milk.

Anecdotally, mothers usually first offer the breast that
feels more full. The data on the prefeeding degree of
fullness of the breast confirm this subjective choice of
the mothers. The prefeeding degree of fullness and the
storage capacity allow calculation of the volume of avail-
able milk in the breast. The volume of milk that is
available accounted for most of the differences in vol-
ume of milk consumed at each breastfeeding (Figs 1 and
2). For unpaired breastfeedings, not only was there more
milk available in the more productive breast, but also the
infants took a higher percentage of that available milk
than during a paired breastfeeding.

The observation that the breasts are rarely drained at
the end of a breastfeeding was also noted by Dewey et
al,20 who found that an extra 12% of milk could be
expressed after a breastfeeding. Because breast expres-
sion is not always effective in removing all of the avail-
able milk,15 this finding is consistent with the infants’
removing 63% to 72% of the available milk during a
breastfeeding. This suggests that the breasts do not need
to be drained at every feeding to maintain adequate milk
production.

Total 24-Hour Milk Production
The 24-hour milk production was within the normal
range of 440 to 1220 g,26 except for 2 mothers, who
produced 1298 g and 1356 g. The average of 798 g is
similar to the data presented by Dewey and Lönnerdal.14

It is important to note the wide SD and bear in mind that
the variation in milk production is related to the varia-
tion in the growth rates of the infants.12,26,28 In addition,
the higher milk intake of male infants was also noted by
Butte et al29 and is consistent with their higher growth
rate.30 The lack of effect of either maternal age or parity
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on milk production is in agreement with the findings of
Dewey and Lönnerdal.14

Consistent milk intake from 1 to 6 months supports
previous findings.26 This is not surprising considering 2
factors. First, younger infants (1–3 months of age) grow
more rapidly than older infants (4–6 months of age).30

Second, smaller infants have a larger surface area to
volume ratio and therefore have a relatively higher met-
abolic rate per kilogram of body weight31 and use rela-
tively more of their nutrient intake for maintenance of
body temperature than do older, heavier infants.

Differences in milk production of right and left breasts
have been noted previously. Mitoulas et al32 found a
significant difference between breasts, with the right
breast being more productive (443 vs 356 g/24 hours).
In addition, Cox et al33 showed that the right breast was
often more productive than the left. In this context, it is
interesting to note that when we measured the milk
production of 4 mothers who were exclusively express-
ing their milk for their infants (�660 g/day), there was
a significant difference (P � .03) between the left and
the right breasts (unpublished results). Three of these
mothers, who were double pumping and therefore sub-
mitting both of their breasts to equivalent vacuums and
times of expression, had the largest differences between
the breasts. This leads us to suggest that the difference in
milk production between the breasts may be attributable
to differences in intrinsic milk production rather than
the infant’s preference. The 24-hour milk production of
mothers of infants who breastfed at night was the same
as for those who did not breastfeed at night, similar to
the observations of Butte et al.24

The current data for infants up to 26 weeks of age
confirm the findings of Matheny and Picciano8 for
4-week-old infants that more milk is consumed between
6 AM and 6 PM and less is consumed between 2 PM and 2
AM. The uneven distribution of the volumes of breast-
feedings of both infants who breastfeed at night and
those who do not breastfeed at night (Fig 3) explains
why doubling of either of these 12-hour intakes will
result in significant inaccuracies in estimation of 24-
hour milk consumption. Therefore, our measurements
confirm that in our society, a full 24-hour period of
measurement of milk intake is necessary for accuracy.

Fat Content of Breast Milk
The fat content of the milk that we measured was similar
to that measured by Dewey and Lönnerdal,14 and the
24-hour fat intake of the infants was similar to that
measured previously.12,14 Fat content of the milk at dif-
ferent times of day reflects the higher degree of milk
removal during the day and evening and the higher
degree of fullness in the morning and night. The changes
in fat content of milk from the beginning to the end of
the first and second breasts of a paired breastfeeding
described by Woodward et al34 can be explained by the

degrees of fullness that we have calculated. The lower fat
content of milk from the first breast at the beginning of
the breastfeeding that they measured reflects the moth-
er’s starting to feed her infant on the fuller breast, and
the higher fat content of milk from the first breast at the
end of the breastfeeding reflects the higher degree of
milk removal from the first breast.

Because the breast was not full at the beginning of
each breastfeeding for the whole day, the fat content of
the fore-milk was not always low. Because the fat intake
of the infants was not related to the frequency of breast-
feedings, mothers can be reassured that infants who take
frequent small breastfeedings have the same daily fat
intake as infants who take infrequent large breastfeed-
ings.

An understanding of the patterns of milk intake by
the breastfed infant has implications for mothers who
need to express their milk either fully for a preterm
infant or when they return to the paid workforce. Given
the variability in breastfeeding patterns, it may be un-
reasonable to expect all breasts to yield the same volume
of milk at the same rate when the mother is using an
electric breast pump, and the breast may not need to be
totally drained at every expression to maintain an ade-
quate supply of milk. Breast pump settings and regimens
may need to be customized for each mother.

CONCLUSIONS
Healthy, exclusively breastfed 1- to 6-month-old infants
consume 0 to 240 g of milk between 6 and 18 times
during 24 hours, with 64% of infants breastfeeding 1 to
3 times at night. The right breast usually produces sig-
nificantly more milk than the left, and the volume of
milk consumed at each breastfeeding is related to the
volume of milk available in the breast, whether the
breastfeeding is unpaired or paired, and the time of day.
On average, 67% of the available milk is consumed at
each breastfeeding. The fat content of breast milk varies
between mothers (22.3–61.6 g/L) and within and be-
tween breastfeedings, but the amount of fat consumed
by the infant is independent of the frequency of breast-
feeding.
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