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1 Introduction 

A toxicological evaluation serves as the mechanism to document and communicate 
toxicological assessments regarding the suitability for the intended use of product 
components, packaging, manufacturing materials, processes, technologies and product 
designs. This guideline applies to all cigar products and the materials and processes used 
in their manufacture.  It is intended for the scientists who conduct the toxicological 
evaluation. The Toxicological Evaluation Framework Overview describes the elements of 
a toxicological evaluation while this guideline applies the overall framework to the cigar 
product platform.  
 
This document, and the overarching decision-making framework, are intended as 
guidance only and do not establish rules. The guidance represents sound and up-to-date 
approaches, but assessments may be conducted differently than outlined here for a 
number of reasons. For example, novel product configurations may require unique 
evaluation approaches. With this in mind, it may be necessary from time to time to 
develop and document unique evaluation approaches, that may be outside the structure of 
this guideline document. The toxicologist(s) will make every effort to assure that the 
requirements of the evaluation approach are completed and will provide a scientifically-
based assessment if, or when, it becomes necessary to modify the routine approach 
described by this guideline.  
 

2 Purpose 

The purpose of the toxicological evaluation is to provide a basis for assessing whether 
proposed changes to cigar products, or new designs, would result in an increase in the 
toxicity of the cigars compared to the inherent toxicity of cigar products using established 
non-clinical testing methods. A cigar is defined under 26 U.S.C. §5702(c) as “any roll of 
tobacco wrapped in leaf tobacco or in any substance containing tobacco (other than any 
roll of tobacco which is a cigarette within the meaning of subsection (b)(2)).  
 

3 Scope 

This guidance applies to all cigar products and the materials and processes used in their 
manufacture. Cigar product packaging guidance is given separately within the 
Toxicological Evaluation Guideline - Tobacco Product Packaging Materials.  

 
4 Evaluation Rationale 
 

The toxicological evaluation is intended to provide a scientifically based assessment of 
cigar products, product components, manufacturing materials, processes, integrated 
technologies or integrated product designs. This guideline incorporates basic principles 
and science based on currently available information; however, it can be revised when 
changes are necessary. 
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The toxicological evaluation will consider relevant available data from chemical and 
biological sources and includes the scientific strength of the results and the 
appropriateness of the testing methodologies. The weight of evidence approach, where a 
single integrative decision is made after assessing all of the individual lines of evidence, 
is consistent with the approach incorporated into other health assessment guidelines 
including the US Environmental Protection Agency (US EPA) Guidelines for Carcinogen 
Risk Assessment (EPA, 2005). The weight of evidence approach addresses not only 
possible effects of the chemical or design, but also the conditions under which such 
effects may be expressed.  The constituents in tobacco smoke are known to have 
numerous chemically and biologically significant effects and the long-term human health 
effects of many of these are not known completely.  It is possible, however, to use 
chemical and biological tests to make assessments, that when viewed in a weight of 
evidence approach, gives reasonable assurance that the change will not increase the 
human health risk beyond that currently recognized. A critical element of the evaluation 
procedure is the application of sound scientific judgment. Weight of evidence relies upon 
the expert judgment of a properly trained and experienced reviewer to evaluate the data 
and formulate rational conclusions.1  The flow chart in Figure 1 outlines this decision-
making framework.    

 
The evaluation procedure is an iterative process.  Initial views, conclusions and 
approaches may change from time to time as new information is incorporated into the 
evaluation procedure.  Generally, no single factor (e.g., report in the literature, endpoint 
or assay result) is unduly weighted, and the factors are not scored mechanically by adding 
pluses and minuses; they are judged holistically.  These factors are taken into account 
throughout the evaluation with the goal of producing an objective appraisal of the 
available data.   
 

5 Evaluation Fundamentals  

 
5.1 Materials/Ingredients 
 

A material (or ingredient) is generally defined as any non-tobacco component added to a 
Cigar product to serve a specific function (e.g., flavor, humectant, adhesive, binder, etc.). 
Materials can be single ingredients or complex mixtures.  
 

5.1.1 Collecting Data 
 

A core battery of work has been established for potential use in toxicological evaluations 
including: review of history of use and GRAS status, review of current scientific 
literature, analysis of potential chemicals generated by volatilization or pyrolysis, 
chemical analysis for mainstream smoke constituents, genotoxicity assays in bacterial 

                                                 
1 Personnel Credentialing Guideline for Toxicological and Product Quality Incident Evaluation 



 

Doc. Owner: Toxicological-Pre-Clinical   5 of 13 
Effective Date:  12/11/19                                                                            Rev. 01.1       DCN: TX-IR-034-005                                                                       

 
 
 

and mammalian cells, and rodent smoke inhalation studies.  A tiered testing scheme 
based on ingredient use level is used to inform potential testing requirements to complete 
the toxicological evaluation of an ingredient (Figure 1, Box 1). The ingredient levels for 
each tier were determined based on the approach used by the FDA for ingredient dietary 
exposures and the results of the Cigarette Ingredient Testing Program (discussed in 
Sections 5.1.2 and 5.1.3).  
 
Presently there are no established criteria or methodologies that encompass the expected 
variability of human smoke exposure, nor are there developed biological test models that 
specifically predict the range of health effects attributable to smoke. Because of these 
limitations, chemistry and/or surrogate non-clinical biological testing models have been 
developed using standardized machine smoking conditions for test substance generation.  
While this type of testing introduces some uncertainty regarding precise application of 
the results to the range of human smoke exposure situations, it does provide a stable basis 
for comparative testing purposes (i.e., new design vs. old design, with ingredient vs. 
without ingredient). It is recognized that biological testing using in vitro or in vivo model 
systems also assumes some uncertainty for application to humans.  
 
The assays suggested in this guideline generally incorporate control groups which will 
frequently elicit a biological response.  It is important to recognize that any relative 
comparisons between test and control designs must consider the inherent toxicity as 
evidenced by the array of background changes normally seen with smoke exposure 
studies, as well as the variability frequently observed with chemical and biological testing 
of smoke.  Uncertainty and variability of the assay methods should also be considered. 
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Figure 1. Flow chart of Cigar Product Evaluation Decision Making Framework 
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5.1.2 Theoretical Exposure Concern Levels 
 

A tiered concern level approach for dietary ingredient exposure has been used by the US 
Food and Drug Administration (FDA) in Office of Food Additive Safety Redbook 2000: 
Toxicological Principles for the Safety Assessment of Food Ingredients (FDA, 2000). 
Although the procedure described by the FDA is related to dietary exposure, the concept 
for evaluation using segregation of subject chemicals by structure and anticipated 
exposure level into Concern Levels is considered useful for the toxicological evaluation 
of cigar materials/ingredients and their components.   
 
To convert dietary ingredient exposure Concern Levels into Concern Levels for potential 
exposures via cigar products, an assumption using 50 kg body weight and exposure to 5 
cigars per day was made. The assumption that consumption of five cigars per day 
represents the intake typical of a heavy cigar smoker is supported in the published 
literature.  Gilpin and Pierce (1999) report that among current cigar smokers in California 
in 1999 it is estimated that 1.7% smoke less than 1 cigar/day, 84.8% smoke one 
cigar/day, 8.3% smoke two cigars/day, and 4.4% smoke three or more cigars/day.  NCI 
(1998) estimates in Monograph 9 that in 1987, 56.4% of regular cigar smokers reported 
smoking one to two cigars/day, 26.4% reported smoking three to five cigars/day, and 
12.7% reported smoking six or more cigars/day. Amongst 331 Black & Mild cigarillo 
smokers, Nasim et al. (2015) reported 39.6% smoke 1 or less cigarillos/day, 36.3% 
smoke 2-3 cigarillos/day, 18.1% smoke 4-5 cigarillos/day, and 6.0% smoke >5 
cigarillos/day. The conversion and the resulting Concern Levels for theoretical exposure 
to materials/ingredients used in the manufacture of Cigar products is shown in Table 1. 
 

Table 1:  FDA Dietary Exposure Levels Converted to Equivalent Cigar Product Exposure 

Concern 
Level 

Dietary 
Exposure 

(ug/kg-bw/day) 

Assume 50 
kg bw 

(ug/day) 

Assume 5 cigars 
smoked/day 

Equivalent Cigar 
Product Exposure 

(ug/cigar) 
I <0.62 <31 <6.2 
II 0.62 -12.5 31 - 625 <6.2-125 
III >12.5 >625 >125 

    
  
A review of the literature on chemical transfer in cigarette smoke indicated that the range 
of measured transfer was 0.6 % to 23 % with an average of about 18% (VonHolt, 1999).  
It is reasonable to assume that the transfer efficiency of ingredients in cigars will be 
similar to that of cigarettes as cellulose acetate filters are designed to filter constituents in 
the particulate phase of smoke and have minimal effect on ingredients which are 
predominately found in the vapor phase.  To further characterize the level of an ingredient 
in a cigar which corresponds to the concern levels, the following calculations and 
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resulting cigar concentrations given in parts-per million (ppm) are shown in Table 2. For 
an individual ingredient this concentration is considered when determining testing/data 
collection requirements. 
 

Table 2:  Equivalent Cigar Product Exposure converted to parts-per million Cigar Concentration 

Concern 
Level 

Cigar Ingredient 
Levela (ppm) 100% 

exposure  

Possible 
Ingredient 

Exposure Level 
(ppm) 20% 

transfer 

Ppm in Cigar- 
rounded 

I <2.14 <10.7 <11 
II 2.14 – 43.1 10.7 - 215.5 11 – 220 
III >43.1 >215.5 >220 

    
aAssumes 2.9g tobacco per cigar filler (6.2µg/cigar / 1cigar filler 2.9g = 2.14 µg/g tobacco or ppm) 
bAssumes 20% transfer to smoke (2.14/0.20 = 10.7 µg/cigar or ppm) 
 
Regulatory and authoritative bodies have increasingly concluded that there is an apparent 
safe exposure level for certain chemicals, and continue to establish chemical exposure 
thresholds below which they consider exposure as toxicologically insignificant. The most 
conservative approach is that of the FDA where 1.5 µg/person/day in food as a result of 
migration from packaging is considered a level of de minimis risk for cancer. Generally, 
for purposes of the toxicological evaluations conducted using this guideline, chemical 
exposures which can reasonably be expected to be below 1.5 µg/person/day (0.1 
µg/cigar1) will be considered below the threshold of concern; however, for agents of 
particular toxicity concern, this threshold may not apply. 
 

5.1.3 Application of Cigarette Ingredient Testing to Cigar Ingredient Evaluations  
 

Cigarette and cigars tobaccos are described as ‘qualitatively comparable’ by NCI (1998) 
in Monograph 9 - Cigars: Health Effects and Trends, although there are some differences 
generally resulting from different curing and processing practices.  The same may be said 
for cigar and cigarette smoke as the combustion of tobacco involved in the use of the two 
products occurs under similar, although not identical conditions.  For example, 
combustion of cigar tobacco generally occurs in the presence of lower oxygen levels as 
compared to cigarette tobacco due to differences in the air permeability of cigar wrapper 
material and cigarette paper.  An extensive review and comparison of cigarette and cigar 
tobacco and smoke is available in NCI Monograph 9, Chapter 3.  
 
While there are differences in the mainstream smoke from cigars and cigarettes, the 
impact of ingredients in cigars may reasonably be anticipated to have a similar impact on 
smoke as ingredients in cigarettes. To test this assumption, we selected 5 ingredients 
(ethyl levulinate, gamma-undelactone, phenethyl isobutyrate, sucralose, glycerol 

                                                 
1 Assumptions: 5 cigars/day, 2.9 g filler, 100% transfer into smoke, and 100% absorption in the lung 
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tripropionate) for smoke chemistry analysis in both cigars and cigarettes (Morton et al., 
2018). These ingredients were selected to represent a wide range of chemical classes and 
physical properties, such as volatility. The cigarettes and cigars used in this study were 
prepared with materials and procedures consistent with US manufacturing processes. 
Products were made with no added test ingredient, typical inclusion levels of the test 
ingredient (1X), ten times typical levels (10X), or fifty or one-hundred times typical 
levels (50X or 100X). Products were smoked using either CORESTA (cigars) or ISO 
(cigarettes) puffing regimens. The mainstream smoke was collected and analyzed via 
validated methods for the FDA abbreviated HPHC list, as well as o-toluidine, phenol, 
catechol, and benzo(a)anthracene. Taken together, these results indicate that the inclusion 
level of these ingredients (even at 50X/100X typical inclusion levels) has little to no 
effect on smoke constituent yield in either cigars or cigarettes, and that the behavior of 
these ingredients with respect to physical properties like volatility does not change 
between cigars and cigarettes. Thus, these data support our hypothesis that ingredients 
will behave similarly whether in a cigarette or cigar matrix, and ingredient data generated 
in cigarettes are applicable to the evaluation of similar ingredients in cigars.  
 
In a 2002 review, Paschke et al. reviewed 189 reports on the evaluation of ingredients.  
They concluded “[T]his compilation clearly reveals that experimental investigations on 
tobacco product ingredients are rather heterogeneous.  The majority of ingredients have 
been evaluated for biological activity and most of these studies clearly indicate that 
ingredients do not increase the biological activity of cigarettes.”  

 
It is useful to understand the broad synthesis of the results of the Altria Cigarette 
Ingredient Testing Program in which cigarette ingredients were subjected to various 
degrees of chemical and toxicological testing to determine their impact on cigarette 
smoke. Over 90 ingredients were evaluated at exaggerated use levels in this program 
(Gaworski et al., 2011a). In general, even at these exaggerated use levels in cigarettes, the 
individual ingredients did not significantly change the chemical composition of the 
smoke, for the analytes tested which included representatives of the major classes of 
compounds which comprise cigarette smoke (Gaworski et al., 2011b). When statistically 
significant changes were observed, the majority was consistent with a dilution effect; i.e., 
the addition of the ingredient to cigarette tobacco resulted in a decrease in one or more 
analytes tested in smoke. In the few cases where increases were seen in analytes, 
subsequent evaluations using selected in-vitro and in-vivo assays demonstrated no 
increase in toxicity. Thus, the overall conclusion of the Altria Cigarette Ingredient 
Testing Program that the ingredients tested do not significantly impact the chemical or 
toxicological nature of cigarette smoke supports the assumption that similar types of 
ingredients are unlikely to have a toxicologically significant impact on cigar smoke. 

   
A review of the literature and internal data suggest a dilution effect similar to effect of 
adding higher ingredient levels to cigarettes. Furthermore, Ames data is consistent with 
dilution and cytotoxicity results are consistent with smoke chemistry data. Testing on 
cigarettes (in a cigarette matrix), therefore, is relevant to an ingredient evaluation for 
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cigars. Each cigar ingredient/flavor will be reviewed on a case by case basis, along with 
all available relevant data, in rendering a decision.  
   

 
5.2 Prototypes and Consumer Research 
 

Prototypes are product formulations which have not completed the commercialization 
step of the product development process. Evaluations of prototypes for use in consumer 
acceptance panels will consider number of participants, number of samples per session, 
and duration of prototype use. Prototypes, protocols, and procedures are developed to be 
consistent with the elements in the ALCS Consumer Research/Sensory Science 
Research/Health Science Research Policy.  Materials or ingredients used in prototypes 
will be evaluated as described in Section 5.1. 

 
5.2.1 Controlled Consumer Acceptance Testing 

 
In controlled consumer research, product use by participants is directed and guided by the 
study monitor. Controlled consumer research acceptance panels are generally of short 
duration and limited exposures. Evaluations for controlled consumer research include 
review of the research protocol and prototype formulations to assess appropriate 
measures for human exposure from the product. 

 
5.2.2 Uncontrolled Consumer Acceptance Testing 

 
In uncontrolled consumer research, product/prototype use is self-guided with minimal 
oversight by the study director. Uncontrolled consumer acceptance panels can last up to 
several weeks. All non-tobacco materials/ingredients used in cigar prototype formulations 
should meet the requirements discussed in Section 5.1.  
 

5.3 Processes 
 
Processes are manufacturing steps performed to create a prototype or product which is 
intended for human use or consumption. Indirect materials for use in the manufacturing of 
marketed products or a product intended for human consumption through subjective testing 
are subject to toxicological evaluation and review. Information included in a review of a 
process may include, but is not limited to: 
 
 Process Flow Diagram 
 Hazard Analysis and Critical Control Point (HACCP) analysis 
 Microbiological assessment 
 List of approved indirect materials 
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5.4 Commercial Product 
 
Evaluation of a commercial cigar product, or product manufactured for commercial 
market, generally follows the review of materials, prototypes, and processes related to the 
product. Review of materials, prototypes, and processes have been discussed in the 
preceding sections. Final product will be reviewed to determine that individual 
materials/ingredients are below established use levels, regulatory limits, or assessed by a 
qualified individual to be acceptable. Accompanying documentation may include, but is 
not limited to:  
 
 Maximum Use Level (MUL) Comparison 
 Product Bill of Materials (BOM) 
 List of Recommendations.  

 
Additional information or testing may be required at the discretion of the credentialed 
reviewer.  

 
6 Guideline Evolution 

We consider the evaluation approach and current assays used in our guidelines to be 
consistent with the state of the art for tobacco products and consistent with approaches 
used for other consumer products.  However, we will continue to evolve the evaluation 
procedure by developing and incorporating newer methodologies and approaches that we 
deem relevant to the evaluation process.  With this perspective, it is expected that the 
methods and approaches used will vary over time as we continue to improve our 
evaluation procedure. 
 

7 Revision History 

Revision # Date Reason for Revision 
01.0 09/27/2019  Original Issue, Business need.  
01.1 12/19/19 Updated DCN to reflect new category of Product Integrity (034) 

and added effective date.   
 
 
8 Appendix 

Appendix A: Definitions 
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Appendix A -Definitions   

Biologically Relevant Effect:  A numerical or qualitative change (increase or decrease) in non-
clinical and/or clinical indicators relative to a specified reference that may or may not show 
statistical significance in a scientifically valid and specified statistical test.  Biologically relevant 
changes are judged by an expert or a group of experts as having biological relevance after taking 
the variations of the analytical procedures and the biological variation of the test system(s) and 
historical data into account.  Biologically relevant changes are distinguished from biological 
changes that may be statistically significant but have no biological relevance in a toxicological 
assessment.  Biological relevance and biologically significance are expert judgments.  
 
Chemical:  Identified material listed in a disclosure or MSDS for a product component or 
discovered by analytical techniques.   
 
Cigar:  Subsection A of 26 U.S.C. §5702(c) defines a cigar as “Any roll of tobacco wrapped in 
leaf tobacco or in any substance containing tobacco (other than any roll of tobacco which is a 
cigarette within the meaning of subsection (b)(2))” 
 
Constituents: Substances that make up cigar smoke and/or filler. 
 
GRAS - Generally Recognized As  Safe:  Designation that a chemical or substance added to 
food is generally recognized, among experts qualified by scientific training and experience to 
evaluate their safety, as having been shown through scientific procedures or through experiences 
based on common use in food (used in food prior to Jan. 1, 1958), to be safe under the conditions 
of their intended use. 
 
Integrated Product Design:  The combination of the purchased and manufactured components 
that are used to produce a product.  
 
Manufacturing Materials: Those items which are used to facilitate the manufacturing process 
but are not intended to become a part of a product. The term “manufacturing materials” is 
intended to include those operating supplies that are needed to support/facilitate production at 
manufacturing facilities, and any repair parts (physical parts of the production process) that may 
come in contact with a product, its packaging or labeling. 
 
Part-type: A term used to identify particular parts of a product such as the filter, cigar 
wrapper/binder, flavors, etc. 
 
Product Component:  Product components comprise those materials which are directly added 
to a product for a specific functional purpose (excluding tobacco).  The term Product Component 
is intended to include the terms “additives, ingredients and non-tobacco components” which are 
sometimes used for regulatory disclosure and communication purposes.  A product component 
can be a pure chemical or a mixture of chemicals.  
 
Technology:  The method and material used to achieve a commercial or industrial objective.  


