The attached document represents CTP’s then-current thinking on certain aspects of tobacco
regulatory science. The information contained herein is subject to change based on advances
in policy, the regulatory framework, and regulatory science, and, is not binding on FDA or the
public. Moreover, this document is not a comprehensive manual for the purposes of preparing
or reviewing tobacco product applications. FDA’s review of tobacco product applications is
based on the specific facts presented in each application, and is documented in a
comprehensive body of reviews particular to each application.
Given the above, all interested persons should refer to the Federal Food, Drug, and Cosmetic
Act, and its implementing regulations, as well as guidance documents and webinars prepared
by FDA, for information on FDA’s tobacco authorities and regulatory framework. This document
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Background
The Behavioral and Clinical Pharmacology branch (BCP) previously authored a memo addressed to the Division
of Product Science (DPS) outlining the changes in product characteristics that BCP reviews for SE Reports 1. One
of these characteristics is the ventilation of combusted filtered cigarettes. The January 23, 2018 memo stated
that increases or decreases in ventilation of 20% or more from the predicate product to the new product would
result in a BCP deficiency. This 20% change represented a relative change in ventilation between the new and
predicate products. However, because ventilation data are expressed as a percentage, the approach provided in
the January 23, 2018 memo creates limitations in review where either the new or predicate tobacco products
are non-ventilated (i.e., 0% ventilation). A relative change cannot be calculated if the new product is ventilated
and the predicate product is nonventilated (i.e., 0% ventilation), or vice versa. Therefore, BCP has revised its
approach to reviewing SE Reports involving changes in the ventilation of combusted filtered cigarettes.
This memo thus amends the ventilation portion of the January 23, 2018 memo by providing a revised approach
regarding the ventilation changes in SE Reports that will trigger a BCP deficiency. This memo also provides
examples of deficiency language that can be included in SE reviews if a change in ventilation is substantial
enough to trigger a BCP deficiency. This current BCP ventilation deficiency memo supersedes the ventilation
information within the January 23, 2018 memo, which includes recommended deficiency language for
ventilation deficiencies for ventilation changes of 20% or more between a new and predicate tobacco product.

1

“BCP Reviews of Characteristic Changes in SE Reports,” January 23, 2018
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Scientific Rationale
The literature on combusted cigarettes indicates that reducing cigarette ventilation may result in increased
delivery of HPHCs, including nicotine (Caraway et al., 2017; Ding, Trommel, Yan, Ashley, & Watson, 2005; Ding et
al., 2006; Hammond et al., 2006; Kozlowski et al., 1998). However, increasing cigarette ventilation does not
necessarily decrease harm. Some researchers have concluded that the introduction of filter ventilation in
combusted cigarettes has contributed to a rise in the rate of lung adenocarcinomas in cigarette smokers (Song
et al., 2017). In addition, the current literature on combusted cigarettes indicates that user behaviors change
with the introduction of significant changes to ventilation (National Cancer Institute, 2001), such that smokers of
ventilated cigarettes may engage in compensatory smoking by taking larger, more rapid, or more frequent puffs
or blocking the ventilation holes with their lips or fingers (Creighton & Watts, 1972; Kozlowski, Frecker, Khouw,
& Pope, 1980; Kozlowski & O'Connor, 2002; Kozlowski, Rickert, Pope, Robinson, & Frecker, 1982; Long, 1955;
National Cancer Institute, 2001; Zacny, Stitzer, & Yingling, 1986). Further, ventilation allows ambient air to mix
with the smoke before inhalation, which has the effect of lowering the smoke temperature and reducing the
harshness of taste of the cigarette (Kozlowski & O'Connor, 2002). One industry study found that a change in
ventilation from 0 to 12% significantly reduced “impact” and irritation of the mouth, nose, and throat (Hiriji &
Hook, 1980), and another industry study found that an 8% increase in ventilation (from 25% to 33% ventilation)
resulted in participants rating the more ventilated cigarette as milder and preferred (Philip Morris, 1989). This
milder taste can result in a reduction of perceived health risk (Kozlowski & O'Connor, 2002). One study also
showed that ventilated cigarettes are preferred over vent-blocked cigarettes (i.e., cigarettes that have been
experimentally manipulated with blocked ventilation holes) when both types of cigarettes are available
concurrently (Stein, Koffarnus, O'Connor, Hatsukami, & Bickel, 2018). In sum, decreasing ventilation may
increase exposure to some HPHCs, and increasing ventilation may increase cigarette appeal and abuse liability.
The best available evidence suggests an absolute change of 12% in ventilation is sufficient to impact measures of
abuse liability. Therefore, an absolute change of 12% in ventilation from a predicate product to a new product
may cause the new product to raise different questions of public health.

Product Change
Based upon our review of current literature and data:
If a new product has an absolute increase in ventilation of 12% or more from the predicate product to the new
product, this change will likely result in a BCP deficiency.
Constituent yields from machine-generated smoking regimens (i.e., ISO and Canadian Intense) are needed to
determine whether the new products raise different questions of public health. However, these data alone
cannot be used to resolve an increased ventilation deficiency. Therefore, the BCP deficiency should recommend
the applicant provide “information on biomarkers of exposure, use behaviors, or subjective effects for the new
products and predicate products” in addition to ISO and Canadian Intense constituent yield data (see “Deficiency
Language” below). Because such information is unlikely to be provided by the applicant in their first submission
of an SE Report, the BCP deficiency can be inserted into a Deficiency letter during the first round of review. BCP
will evaluate additional information provided by the applicant during subsequent rounds of review.
If a new product has an absolute decrease in ventilation of 12% or more from the predicate product to the new
product, this change will likely result in a BCP deficiency.
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This deficiency could be resolved through evaluation of constituent yield data from machine-generated smoking
regimens (i.e., ISO and Canadian Intense). Such information might be provided by the applicant in their first
submission of an SE Report. If ISO and Canadian Intense constituent yield data are not provided, the BCP
deficiency can be inserted into a Deficiency letter during the first round of review, and BCP will evaluate
additional information provided by the applicant in subsequent rounds of review. If ISO and Canadian Intense
constituent yield data are provided in the first round, BCP will review the SE Report to determine whether a
deficiency in warranted.

Example Deficiency Language
For absolute increases in ventilation of 12% or more, the following is an example of deficiency language that
could be used in first round review. For other rounds of review revise the language to be responsive to the
information submitted:
SE00XXXXX, SE00XXXXX… provide information on changes to filter ventilation in the new products. The
filter ventilation is substantially higher in these new products compared to the corresponding predicate
products. Filter ventilation can affect exposure to nicotine and other HPHCs, as well as user behaviors
and subjective effects of combusted cigarettes. For example, increasing filter ventilation may increase
compensatory smoking behavior, such that smokers may take larger, more rapid, or more frequent
puffs. In addition, increasing filter ventilation may reduce the harshness of combusted cigarette smoke,
which may increase cigarette appeal and abuse liability. Provide scientific evidence and rationale to
demonstrate that the filter ventilation increases do not alter exposure to nicotine or other HPHCs and
do not cause the new products to raise different questions of public health. In addition to constituent
yield data from ISO and Canadian Intense machine-generated smoking regimens, scientific evidence
could include information on biomarkers of exposure, use behaviors, and subjective effects for the new
and predicate products from a clinical study examining the effects of these products in appropriate
populations. There could be other ways of satisfying this deficiency and you are responsible for
identifying how best to do this.
For absolute decreases in ventilation of 12% or more, the following is an example of deficiency language that
may be used:
SE00XXXXX, SE00XXXXX… provide information on changes to filter ventilation in the new products. The
filter ventilation is substantially lower in these new products compared to the corresponding predicate
products. Filter ventilation can affect exposure to nicotine and other HPHCs. Provide scientific evidence
and rationale to demonstrate that the filter ventilation decreases do not alter exposure to nicotine or
other HPHCs and cause the new products to raise different questions of public health. Scientific
evidence could include constituent yield data from ISO and Canadian Intense machine-generated
smoking regimens. There could be other ways of satisfying this deficiency and you are responsible for
identifying how best to do this.

Memorandum – BCP Reviews of SE Reports Involving Changes in the Ventilation of Combusted Filtered Cigarettes (continued) Page 4 of 4

References
Caraway, J. W., Ashley, M., Bowman, S. A., Chen, P., Errington, G., Prasad, K., . . . Fearon, I. M. (2017). Influence
of cigarette filter ventilation on smokers’ mouth level exposure to tar and nicotine. Regulatory
Toxicology Pharmacology, 91, 235-239.
Creighton, D. E., & Watts, R. M. (1972). The effect of introducing pinholes in front of the filter on human
smoking pattern. Brown & Williamson; Minnesota Lawsuit. British American Tobacco (Vol. Report No
RD. 909-R. Bates No. 650316736): http://legacy.library.ucsf.edu/tid/odw14f00
Ding, Y. S., Trommel, J. S., Yan, X. J., Ashley, D., & Watson, C. H. (2005). Determination of 14 polycyclic aromatic
hydrocarbons in mainstream smoke from domestic cigarettes. Environmental Science & Technology,
39(2), 471-478.
Ding, Y. S., Yan, X. J., Jain, R. B., Lopp, E., Tavakoli, A., Polzin, G. M., . . . Watson, C. H. (2006). Determination of 14
polycyclic aromatic hydrocarbons in mainstream smoke from U.S. brand and non-U.S. brand cigarettes.
Environmental Science & Technology, 40(4), 1133-1138.
Hammond, D., Fong, G. T., Cummings, K. M., O'Connor, R. J., Giovino, G. A., & McNeill, A. (2006). Cigarette yields
and human exposure: a comparison of alternative testing regimens. Cancer Epidemiology, Biomarkers
and Prevention, 15(8), 1495-1501. doi:10.1158/1055-9965.EPI-06-0047
Hiriji, T., & Hook, R. G. (1980). Effects of paper permeability, filtration, and tip ventilation on deliveries, impact,
and irritation. BAT. Brown & Williamson (Vol. Bates No.650331009):
http://industrydocuments.library.ucsf.edu/tobacco/docs/zrln0131.
Kozlowski, L. T., Frecker, R. C., Khouw, V., & Pope, M. A. (1980). The misuse of 'less-hazardous' cigarettes and its
detection: hole-blocking of ventilated filters. American Journal of Public Health, 70(11), 1202-1203.
doi:10.2105/ajph.70.11.1202
Kozlowski, L. T., Mehta, N. Y., Sweeney, C. T., Schwartz, S. S., Vogler, G. P., Jarvis, M. J., & West, R. J. (1998). Filter
ventilation and nicotine content of tobacco in cigarettes from Canada, the United Kingdom, and the
United States. Tobacco Control, 7(4), 369-375. doi:10.1136/tc.7.4.369
Kozlowski, L. T., & O'Connor, R. J. (2002). Cigarette filter ventilation is a defective design because of misleading
taste, bigger puffs, and blocked vents. Tobacco Control, 11, I40-I50.
Kozlowski, L. T., Rickert, W. S., Pope, M. A., Robinson, J. C., & Frecker, R. C. (1982). Estimating the yield to
smokers of tar, nicotine, and carbon monoxide from the 'lowest yield' ventilated filter-cigarettes. British
Journal of Addiction, 77(2), 159-165.
Long, L. L. (1955). Summary of results on ventilated cigarettes Ness Motley Law Firm. (Vol. Bates No.
1001900842): http://industrydocuments.library.ucsf.edu/tobacco/docs/nrjd0040.
National Cancer Institute. (2001) Smoking and tobacco control monograph no. 13. Risks associated with smoking
cigarettes with low machine-measured yields of tar and nicotine. Smoking and Tobacco Control (NIH
Pub.No. 02-5074 ed.). Bethesda, MD: U.S. Department of Health and Human Services, National Institutes
of Health, National Cancer Institute.
Philip Morris. (1989). Korea product Tests: U.S. Marboro Lights vs. 9 mg Marlboro Lights, 9mg Marlboro Lights
vs. 9 mg Marboro Lights with charcoal (Vol. Bates No. 2504034439-2504034464):
https://industrydocuments.library.ucsf.edu/tobacco/docs/fggh0045.
Song, M. A., Benowitz, N. L., Berman, M., Brasky, T. M., Cummings, K. M., Hatsukami, D. K., . . . Shields, P. G.
(2017). Cigarette Filter Ventilation and its Relationship to Increasing Rates of Lung Adenocarcinoma.
Journal of the National Cancer Institute, 109(12). doi:10.1093/jnci/djx075
Zacny, J. P., Stitzer, M. L., & Yingling, J. E. (1986). Cigarette filter vent blocking: effects on smoking topography
and carbon monoxide exposure. Pharmacology Biochemistry and Behavior, 25(6), 1245-1252.

