	About the Measure


	Domain:

(included in Community Outreach and Supplemental Information)
	Tobacco Regulatory Research: Agent  

	Measure:

(included in Community Outreach and Supplemental Information)
	Puffing Profile Measurement


	Definition:

(included in Community Outreach and Supplemental Information)
	This is a laboratory measure that uses a battery-operated portable device that automatically measures smoking behavior parameters or characteristics including date, time, start and end of smoking, puffs per cigarette, puff volume, and puff duration.

	Purpose:
	The purpose of this measure is to collect data in a laboratory setting to analyze how a tobacco product is used.  


	About the Protocol

	Description of Protocol:

(included in Community Outreach and Supplemental Information)

	The Clinical Research Support System (CReSS) Pocket device (Borgwaldt-KC, Richmond, VA) is a battery-operated portable device (2.5” x 2.2” x 1.2”, 3.1 oz.) that measures smoking topography variables including puff volume, puff count, puff duration, peak flow, inter-puff interval, time, and date. The device uses an orifice flow meter mouthpiece that produces a pressure drop related to the flow rate of smoke through the mouthpiece. Data are collected by having the subject insert a cigarette in the device and smoke the cigarette as normal. Once the participant is finished, the cigarette butt is withdrawn from the device and extinguished, as usual. Data are stored on the device until they is downloaded on the CReSShost program for analysis.

	Selection Rationale:
	The CReSS Pocket is a reliable and validated instrument that can provide direct measurements and be linked to biomarkers and product emissions. Use of this device can provide investigators with behavioral information in the smoker’s natural setting. While the portable device is applicable to cigarettes, the Working Group suggests it may be applied to cigars and e-cigarettes, but further research is needed to verify this.

	Specific Instructions:

	The Working Group recommends that this measure be used by laboratories because of its complexity and requirement for analytical skills.
When using this measure, it is important to consider that new novel electronic products may not have the same characteristics for which these devices were designed, and further guidance may be necessary from the manufacturer.

	Protocol Text:

(included in Community Outreach and Supplemental Information)

	Discussion and Responsibilities

a. Laboratory personnel are responsible for training and directing the participant on how to use the CReSS device. 

b. Laboratory personnel are responsible for recording collection dates and times and CoC data. 

c. Laboratory personnel are responsible for ensuring that collection is performed in accordance with the work instruction and quality control requirements. 

d. Participants are to be instructed not to smoke within 30 minutes of any laboratory smoking session. 

e. Data will be downloaded after each participant completes the study visit and the data are to be erased from the CReSS device. 

Preparation Procedure 
a. Soak the device mouthpiece in cleaning agent per instructions. 

b. Flush the mouthpieces with warm water and leave to dry overnight before being attached to the device. (NOTE: Be sure to attach the o-rings) 

c. Connect the device to a computer with the accompanying software. Check the battery level.

d. Calibrate each device. The plastic tubing from the syringe is placed over the device mouthpiece. The device is calibrated by taking 5 consecutive draws on the syringe at each of three levels: 20 mL, 35 mL, and 50 mL. Devices must yield values within 3 mL of each draw to pass calibration. 

e. Place the calibrated device in a plastic bag and sealed until used. 

Sample Collection Procedure 
a. Give the participants an orientation to the device and explain that it will measure their puffing behavior. This orientation includes and should identify the insertion point for the cigarette, explains to listen for a beep after inserting a cigarette to confirm that the cigarette is in place, shows the mouthpiece where they are to inhale and told to smoke the cigarette “as usual.” 

b. Participants smoke a single cigarette through the device (in an outside area, where smoking indoors is prohibited). 

c. Cigarettes are removed from the device before being extinguished. 

d. Participants return the device, which is set aside until the conclusion of the visit. 

e. The device is downloaded at the conclusion of the fourth visit, saved, and printed out for the participant file. 

Data Extraction and Processing 

a. Each participant will have a data file (*.txt) corresponding to the number of cigarettes smoked with the device. Individual detected puffs are date- and time-stamped. 

b. Open the .txt file in Excel. Each variable will correspond to a column, with rows being individual puffs on cigarettes. 

c. For each cigarette, assess any breaks or "false puffs’" detected. Combine broken puffs (i.e., those separated by implausibly short IPI values) by addition. Be sure to reflect any combinations of puffs by altering the recorded puff count accordingly. Suspiciously high or low puffs (e.g., threefold higher or lower than rest) are candidates for deletion. 

d. Once data are cleaned, create mean values for each cigarette in a separate Sheet in the same Excel workbook. 

	Participant:

(included in Community Outreach and Supplemental Information)
	Adults and adolescents (12–17 years old)


	Source: 

(included in Community Outreach and Supplemental Information)
	Smoking Topography Analysis Procedure Using CReSS (Clinical Research Support System; Plowshare Technologies, Baltimore, MD).

CReSS Pocket device (Borgwaldt-KC, Richmond, VA).

	Language of Source:
	English

	Personnel and Training Required: 

(included in Supplemental Information)

	Laboratory personnel must be trained in clinical data collection and standard operating procedures for measuring smoking topography. Personnel must be well-versed to deliver an explanation of the Clinical Research Support System (CReSS) device to ensure participants understand how to use the mouthpiece of the device. Following sample collection procedure, the data must be cleaned and processed accordingly.

	Equipment Needs:

(included in Supplemental Information)

	Laboratory personnel will need to use the following materials and reagents:

· Clinical Research Support System (CReSS) device 

· CReSS mouthpiece 

· CReSS batteries (CR123 Lithium 3-Volt) 

· Syringe with plastic tubing for calibration (100mL) 

· Isopropyl alcohol or other nonabrasive sterilizing and disinfecting cleaning agent such as Sporox 

Cigarette 

	Protocol Type:
	Laboratory measurement


	Requirements:
	Requirements Category
Required (Yes/No):
Major equipment

Yes
Specialized training 

Yes
Specialized requirements for biospecimen collection 

No
Average time of greater than 15 minutes in an unaffected individual

Yes



	Common Data Elements:


	To be completed by PhenX Staff.
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(included in Supplemental Information)
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	Additional Information About the Measure

	Essential Data:
	N/A

	Related PhenX Measures:
	None.


	Derived Variables:
	N/A

	Keywords/Related Concepts: 
	Clinical Research Support System, CReSS, smoking topography, puff, puff volume, puff count, puff duration, cigarette, inhalation, portable, lung retention, flow rate, topography
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