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Brief summary 

The conclusion of the Agency technical report is that talc (not containing asbestos or 

asbestiform fibres) meets the classification criteria for:  

 

STOT RE 1; H372 (Causes damage to the lungs through prolonged or repeated 

exposure if inhaled) 

 

Is this in agreement with the RAC opinion? NO   

The conclusion of the RAC opinion was that talc should be classified as STOT RE 

1; H372 (lungs, inhalation) and Carc. 1B; H350. The Agency does not consider the 

available data are sufficient to support classification for carcinogenicity.  

 

At the time of publication, this mandatory classification and labelling (MCL) has not been 

agreed and/or adopted in Great Britain. 

This is a targeted technical report which only considers specific target organ toxicity – 

repeated exposure (STOT RE) and carcinogenicity. These were the only hazard classes 

considered in the EU Committee for Risk Assessment (RAC) Opinion.  
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Introduction 

Under Article 37 of the GB CLP Regulation1, the Agency2 is required to produce a 

technical report for each substance on which the Committee for Risk Assessment (RAC) of 

the European Chemicals Agency produces an opinion3.  

This technical report documents an independent scientific assessment, conducted by HSE 

technical specialists, of the classification and labelling of talc (not containing asbestos or 

asbestiform fibers).  

Table 1. Information considered in the scientific assessment 

Document Included in assessment 

EU CLH report Yes 

Annexes to the EU CLH report Yes 

RAC opinion Yes 

Background document Yes 

Information submitted during the EU public consultation 

process (RCOM table, including attachments) 

Yes 

RAC minority opinion(s) Not applicable 

Other information: Yes - additional references 

from the scientific literature 

– see references section 

 

This information has been evaluated against the classification and labelling criteria set out 

in the GB CLP Regulation.  

 
1The retained CLP Regulation (EU) No. 1272/2008 as amended for Great Britain  
2 HSE acting in its capacity as the GB CLP Agency 
3 Under Article 37(4) of Regulation (EU) No 1272/2008 on classification, labelling and packaging of 

substances and mixtures 
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Overview of current and proposed classification and labelling  

Table 2. Current and proposed classification and labelling  

     Classification 
 

 Labelling     

 Index 
No. 

International 
Chemical 

Identification 

EC 
No. 

CAS 
No. 

Hazard Class 
and Category 

Code(s) 

Hazard 
Statement  

Code(s) 

Pictogram, 
Signal 
Word  

Code(s) 

Hazard 
Statement 

Code(s) 

Suppl. 
Hazard 

Statement 
Code(s) 

Specific 
Concentration 

Limits, M- 
factors 

Notes 

GB MCL 
List entry 

No current GB MCL list entry. 

EU dossier 
submitter’s 
proposal 

TBD Talc 
(Mg3H2(SiO3)4) 

238- 
877-
9 

14807-
96-6 

Carc. 2 
STOT RE 1 

H351  
H372 
(lungs) 
(inhalation) 

GHS08  
Dgr 

H351  
H372 
(lungs) 
(inhalation) 

  # 

EU RAC 
opinion 

TBD Talc 
(Mg3H2(SiO3)4) 

238- 
877-

9 

14807-
96-6 

Carc. 1B 
STOT RE 1 

H350  
H372 
(lungs) 
(inhalation) 

GHS08  
Dgr 

H350  
H372 
(lungs) 
(inhalation) 

   

Agency 
technical 
report 
conclusion 

TBD Talc  238- 
877-

9 

14807-
96-6 

STOT RE 1 H372 
(lungs) 
(inhalation) 

GHS08  
Dgr 

H372 
(lungs) 
(inhalation) 

   

Resulting 
MCL entry 
on GB MCL 
list 

TBD Talc  238- 
877-

9 

14807-
96-6 

STOT RE 1 H372 
(lungs) 
(inhalation) 

GHS08  
Dgr 

H372 
(lungs) 
(inhalation) 

  
 

 

# New note proposed by the EU DS: “If the substance is to be placed on the market as fibres (with diameter < 3 μm, length > 5 μm and aspect ratio ≥ 

3:1) or particles of the substance fulfilling the WHO fibre criteria or as particles with modified surface chemistry, their hazardous properties must be 

evaluated in accordance with Title II of this Regulation, to assess whether a higher category (Carc. 1B or 1A) and/or specification of routes of exposure 

should be applied.” 
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Background  

Active substance in Plant Protection Products: ☐ 

Active substance in Biocidal Products: ☐ 

Chemical registered under REACH: ☒ 

Talc is a naturally occurring clay mineral with the empirical formula Mg3(OH)2Si4O10 and 

has a wide variety of uses across a range of industries (CLH, 2023). It is used as a filling 

component (bleaching, whitening/filling agent, pharmaceuticals), carrier (coating, dye, 

paper industry), separator (rubber), processing aid (ceramics), non-reactive processing aid 

(agriculture) and anticaking agent (food). Cosmetic-grade talc is used in cosmetics, body 

powders and as an additive in personal care products.  

Talc deposits often co-occur with deposits of asbestos ore. Asbestos is a potent human 

carcinogen, known to cause mesothelioma, lung cancer, laryngeal cancer and ovarian 

cancer, as well as non-cancerous diseases such as asbestosis. Asbestos is listed on the 

GB MCL list and has a mandatory classification of Carc. 1A; H351 and STOT RE; H372.   

Historically, commercial talc has been contaminated with asbestos, and talc contaminated 

with even very small amounts of asbestos is considered to be carcinogenic (IARC, 2012). 

In the 1970s, measures were introduced to try and ensure that commercial talc (including 

cosmetic and pharmaceutical talc) was ‘asbestos free’. However, the early methods used 

were not sensitive enough to detect an asbestos content of < 0.5%. Therefore, samples 

that were reported to be ‘asbestos free’ could have potentially contained a significant level 

of contamination. Only recently has the application of more sensitive methods (such as 

transmission electron microscopy (TEM) and scanning electron microscopy (SEM)) 

allowed the detection of asbestos levels at < 0.5%, and as low as 0.001% (IARC, 2025). 

IARC (2025) noted that the problem of asbestos contamination of talc used in cosmetic 

and personal care products is well known (e.g., Stoiber et al., 2020; Reuters, 2023). 

Despite various attempts to regulate the purity of talc products, some talc products were 

found to be contaminated with asbestos fibres as recently as 2019 (FDA, 2020; IARC 

2024). A review by Bird et al (2021) concluded that “cosmetic talc is not and never was 

asbestos-free”.  

Talc containing asbestos is not covered by this technical report. 

Other impurities in talc include magnesium carbonate (CAS: 546-93-0); chloride (CAS: 

14998-27-7); quartz/SiO2 (CAS: 14808-60-7) and dolomite (CAS: 16389-88-1). 
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In the EU, the competent authority of The Netherlands (referred to in this report as the 

dossier submitter; DS) conducted a risk management options analysis (RMOA), focussing 

on occupational industrial/professional exposure to talc (RIVM, 2021), and followed this up 

with a harmonised classification and labelling proposal. They concluded that ‘talc not 

containing asbestos or asbestiform fibres’ warranted classification as Carc. 2; H351 and 

STOT RE 1; H732 (lungs, inhalation). The EU Committee for Risk Assessment (RAC) 

agreed with the proposed STOT RE classification, but concluded that a more severe 

classification was warranted for carcinogenicity – i.e., Carc. 1B; H350, according to the 

CLP criteria. 

The International Agency for Research on Cancer (IARC) reviewed talc in 2010 and again 

in 2024. In 2010, IARC concluded that “talc not containing asbestos or asbestiform fibres” 

should be classified in Group 3 according to the IARC system (not classifiable as to its 

carcinogenicity to humans) and “perineal use of talc-based body powder” should be 

classified in Group 2B (possibly carcinogenic to humans) (IARC, 2010). 

In the most recent IARC assessment, which supersedes the classifications for talc agreed 

in 2010, IARC concluded that talc should be classified as ‘probably carcinogenic to 

humans’ (Group 2A, according to the IARC system) without distinguishing between 

different routes of exposure. The conclusion was based on: 

- Limited evidence in humans that talc can induce ovarian cancer after perineal use 

- Sufficient evidence in experimental animals that talc is carcinogenic (lung tumours 

in female rats and (bilateral) pheochromocytomas in rats of both sexes), and 

- Strong mechanistic evidence that talc exhibits key characteristics of carcinogens in 

vivo and in vitro. 

However, the IARC monograph acknowledges that “it was often not possible in the studies 

in humans to determine whether or not the talc was contaminated with asbestos. The one 

exception was for the talc mining and milling industry, where information was available to 

the Working Group on the presence or absence of asbestos in the talc or for each mine”. 

The IARC monograph (IARC 2024) states: “Talc containing asbestiform fibres that are 

identifiable as one of the six commonly recognized forms of asbestos is covered under the 

definition of “talc containing asbestos”. However, fibrous (including asbestiform) talc is not 

asbestos ... and was considered as part of the agent definition in the present monograph. 

The Working Group considered asbestiform talc to be a subgroup of fibrous talc. In the 

present monograph, the term “fibrous talc” shall be understood to include both asbestiform 

and non-asbestiform fibrous talc. Asbestiform talc is not asbestos. The Working Group 

used the term “fibrous talc” rather than “asbestiform talc” to avoid any confusion with 

asbestos”.  

The Agency notes that the EU CLH proposal, on which this technical report is based, is for 

“talc not containing asbestos or asbestiform fibres”.  
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During this assessment, the Agency consulted the UK Committee on Carcinogenicity of 

Chemicals in Food, Consumer Products and the Environment and asked for their input on 

key aspects of the data set. The Agency has taken the views of the Committee into 

account during this assessment, however this technical report does not reflect an official 

view of the Committee or any of its individual members. The Agency also made 

consideration to the IARC monograph on talc from 2024.  
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Scientific assessment of the physical, 
human health and environmental hazard 
classes  

Physical Hazards 

Not assessed in the CLH report or RAC opinion. 

 

Health Hazards 

Acute Toxicity 

Not assessed in the CLH report or RAC opinion. 

Specific target organ toxicity – single exposure (STOT SE) 

Not assessed in the CLH report or RAC opinion. 

Skin corrosion/irritation 

Not assessed in the CLH report or RAC opinion. 

Serious eye damage/irritation 

Not assessed in the CLH report or RAC opinion. 

Respiratory sensitisation  

Not assessed in the CLH report or RAC opinion. 

Skin sensitisation  

Not assessed in the CLH report or RAC opinion. 
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Specific target organ toxicity – repeated exposure (STOT RE) 

Multiple subacute and chronic inhalation toxicity studies in rats, mice and hamsters were 

available for the assessment of specific target organ toxicity (repeated exposure). 

Epidemiological studies on people occupationally exposed to talc via inhalation were also 

available.  

Various animal studies via the oral route were also available, but no effects after exposure 

were observed. In addition, the studies were unreliable and/or unassignable. Data for the 

dermal route was not available.  

Animal data 

Four NTP studies, following a protocol similar to OECD TG 412 and 453 (NTP 1993; 

Pickrell et al. 1989) in rats and mice were available for assessment. In addition, one 

supporting study similar to OECD TG 412 (Shim et al. 2015) and two non-guideline studies 

(Wagner et al. 1977; Wehner et al. 1977c) were assessed by RAC. 

Sub-chronic exposure 

In the NTP (1993) studies, rats and mice were exposed to high purity talc via whole body 

inhalation for either 4 weeks, or ‘2 years’. Further details on the study methods and 

limitations can be found in the carcinogenicity section, under ‘Study design and conduct of 

NTP (1993)’.  

In the 4 week rat study, F344 rats were exposed to talc at nominal exposure 

concentrations of 0, 2, 6 and 18 mg/m3. No changes in body weight, organ weights, or 

mortality were noted. Lung burdens (both per gram/lung and exposure normalised) were 

dose-dependently and statistically significantly elevated compared to controls from 2 

mg/m3 in both sexes, with a somewhat higher ratio of lung burden to exposure 

concentration at the 6 and 18 mg/m3 levels. A minimal increase in the number of intra-

alveolar macrophages was noted at the top dose.  

In the study by Pickrell et al. (1989), rats were exposed for the same duration and under 

the same conditions as used in NTP (1993). RAC noted that this study is indicated in the 

CLH report to be the published version of the 4-week study performed by NTP (1993), 

however, the study is cited in the NTP report as if it were an individual study and has a 

slight difference in reported values. In the study, the absolute lung burden (per gram lung) 

for both sexes combined was statistically significantly elevated only at the highest 

concentration, with exposure normalised values (combined) differing from controls at the 

mid and high concentration. As in NTP (1993), no exposure-related histopathological 

findings, except for the minimal increase in intra-alveolar macrophages at the top dose, 

were noted. Talc particles were reported to be detected in the free macrophages of the 

lung tissue of rats when analysed by phase-contrast microscopy, although only the 18 

mg/m3 group was examined.  
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In the 4-week mouse study, B6C3FA mice, no treatment-related effects on body weight 

were reported, and the only changes in organ weights were in the liver, lung and kidney in 

the 2 mg/m3 group. Two male mice died, one from the 2 mg/m3 group and one from the 6 

mg/m3 group. The deaths and the effects on organ weights were not considered to be 

treatment related. Lung talc burdens increased with talc exposure, with the ratio of lung 

burden to exposure concentration being constant at all exposure levels. It was concluded 

by the authors that the maximum ability of the respiratory tract to clear particles was not 

exceeded at any test concentration.  

As described previously, RAC noted that the Pickrell et al. (1989) study on mice differs 

slightly to the values described in the NTP (1993) 4-week study. Only pooled values from 

males and females are reported. Similarly to NTP (1993), a dose-dependent increase in 

lung talc burden was reported. The normalised mean mouse lung burdens were 30 to 65% 

higher than rat lung burdens. A minimal increase of macrophages in the lungs was noted 

at 18 mg/m3. Intra-alveolar macrophages containing talc particles were focally aggregated 

in mice, whereas in rats, macrophages were diffusely scattered. 

Chronic exposure 

In the 2-year rat study by NTP (1993), no clinical signs or treatment-related mortality were 

reported. Terminal body weight was reduced in females at 18 mg/m3 (-14%); no changes 

in body weight were reported in males. In the interim groups, impaired lung function was 

noted in both sexes at 18 mg/m3 from 11 months onwards. The severity of impairment 

increased with exposure duration. Total lung capacity, vital capacity, forced vital capacity, 

quasistatic chord compliance and dynamic lung compliance were statistically significantly 

reduced in both sexes at both exposure concentrations (≥ 6 mg/m3). Statistical significance 

was not reached for each interim timepoint. At 18 mg/m3, gas exchange efficiency (carbon 

monoxide diffusing capacity) was statistically significantly decreased in both sexes from 11 

months. Non-uniform intrapulmonary gas distribution was statistically significantly 

increased in males at 18 months, and in females from 18 months onwards.  

Analysis of lavage fluid showed statistically significant increases in total lung collagen, 

protein, enzyme levels (beta-glucuronidase, alkaline phosphatase, lactase 

dehydrogenase) in both sexes at both exposure groups after 24 months of exposure. 

Polymorphonuclear leukocytes were elevated in rats exposed to talc at both 

concentrations. 

RAC notes that only a few animals underwent histopathological analysis, particularly at the 

earlier interim sacrifices (6-18 months, n=2-3). The 24-month evaluation had varied 

sample sizes between treatments, ranging from 2 to 9. RAC considered that as the 

findings were consistent across various interim timepoints and between sexes with low 

standard deviation, the interim results may be considered representative despite their low 

sample size. 
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Absolute and relative lung weights were statistically significantly increased compared to 

controls greater in males from 6 months, and from 11 months in females in the 18 mg/m3 

group. Granulomatous inflammation was observed in all examined rats of both sexes, at 

both concentrations, for each interim (i.e. ≥ 6 months) until final sacrifice. Upon study 

termination, the lungs of most treated males and females showed granulomatous 

inflammation compared to controls. The severity of the inflammation was dose-dependent. 

Recovery was not assessed in the study. RAC considers that granuloma formation in the 

lung tissue is a severe and irreversible effect. 

Histiocytic peribronchial hyperplasia (minimal to mild) was noted in several males and 

females for both exposure concentrations, for all timepoints in females and from 18 

months in males. This effect was statistically significant for both concentrations and dose-

dependent by the end of the study. Alveolar epithelial hyperplasia was also reported in all 

exposed animals, progressing in severity over time. Statistical significance was not 

reached at every interim timepoint (11 and 24 months only), however, by terminal sacrifice 

the incidence and severity were dose-dependently and statistically significantly increased. 

RAC considers alveolar epithelial hyperplasia to be a severe and irreversible effect. In 

addition, a statistically significant increase in the incidence of alveolar squamous 

metaplasia was reported in the main study at 18 mg/m3, particularly in females. 

Interstitial fibrosis and thickening of the alveolar septa were observed in talc-exposed rats, 

but not in controls. The findings were seen in most male and female rats examined from 

11 months at both concentrations, with severity increasing with exposure duration. 

Statistical significance was noted from 11 months, with a statistically significant increase in 

incidence compared to controls was reported at the final sacrifice. RAC considered these 

fibrotic changes to be severe and irreversible. 

Accumulations of macrophages containing talc particles were found in the peribronchial 

lymphoid tissue of the lung, as well as in the bronchial and mediastinal lymph nodes.  

From these studies in a weight of evidence, RAC considered that lung function of rats was 

impaired at 18mg/m3 at ≥ 11 months with accompanying histopathological findings. These 

findings were also observed within the 6 mg/m3 group. The onset of prolonged talc 

retention is anticipated at ≥ 11 months at 6 mg/m3, yet granulomatous inflammation was 

observed within this dose group from 6 months. Hyperplasia was also noted within this 

early sacrifice, with fibrosis only noted after 11 months. RAC were of the opinion that 

potential overload conditions could not explain the severe lung effects in exposed rats.  

In the 2-year mouse study, no treatment-related clinical signs or effects on survival rates 

were not noted. Mean body weights of both sexes were similar to controls throughout. 

Although aerosol concentrations were not properly controlled throughout the study (week 

70-82, lower than targets), RAC considered that the data could still be used as supporting 

information for classification. Lung function was not measured in mice.  
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Absolute and relative lung weights were increased in both sexes at 18 mg/m3 compared to 

controls, whereas no effects were observed in the 6 mg/m3 group. Lesions (talc-containing 

alveolar macrophages, macrophage hyperplasia) were noted ≥ 6mg/m3 in all animals at 

both interim and final sacrifice, increasing in severity and extent with concentration and 

duration. In the areas with macrophage hyperplasia, chronic active mononuclear 

inflammation was observed in treated mice, with incidence and severity dose-dependently 

and statistically significantly increased by final sacrifice. Bronchial lymph nodes of talc 

exposed mice contained accumulations of macrophages in the medullary sinuses, as well 

as focal cytoplasmic alterations within the olfactory and respiratory epithelium of the nose. 

Analysis of bronchoalveolar lavage fluid noted increases in total protein, enzymes (beta-

glucuronidase, lactate dehydrogenase, glutathione reductase), total nucleated cells and 

polymorphonuclear leukocytes in both sexes at 18 mg/m3 following 24 months of 

exposure. 

Lung talc burden (normalised to control lung) was similar between males and females at 

both test concentrations. However, in several cases, only a few individuals were available 

for assessment; therefore the data cannot be considered representative for the whole 

treatment group. Lung talc burden (µg talc/g control lung) was greater in the 18 mg/m3 

group compared to the 6mg/m3 group from 12 months, suggesting impaired clearance, or 

impaired to a greater extent in the higher concentration group. A dose-dependent 

decrease in mean phagocytic activity was noted in both sexes at 18mg/m3, although this 

was generally low including in control groups. Viability was measured at the 24-month 

timepoint, with macrophage viability noted as unaffected by treatment and similarly low 

across all groups. 

RAC considered that the mouse data is indicative of prolonged talc retention in the lungs, 

although there is doubt whether the observed adverse effects in the lungs are a 

consequence of unspecific lung particle overload. The overall evidence suggested that talc 

may not be subject to the ‘poorly soluble, low toxicity’ (PSLT)-particle theory. RAC 

considers the chronic active inflammation in the mouse lung alongside macrophage 

hyperplasia as evidence of talc having inflammatory properties.  

 

Further supportive animal studies 

RAC considered other animal data in the assessment for STOT-RE, summarised as 

follows: 

• Shim et al. (2015); SD rats exposed whole body to talc aerosols (0, 5, 50, 100 

mg/m3), 6h/day, 5 days/week for 4 weeks. No clinical signs, mortality, changes in 

bodyweight, or organ weights noted. Effects included infiltration of macrophages on 

the alveolar wall in a dose-dependent manner, increased protein expression of 
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superoxide dismutase 2 (an oxidative stress marker) within the lung tissue. RAC 

considered this data to be supportive, indicating that talc may induce oxidative 

stress at site of contact. 

• Wagner et al. (1977): Wistar rats exposed whole body to talc (0 or 10.8 mg/m3), 

7.5h/day, 5 days/week for 6 weeks or 12 months. RAC noted the mean particle size 

(25 µm, upper particle size of 70 µm) as large, and the documentation to be poor. 

Survival was similar between control and exposed animals. After 6 and 11 months, 

minimal fibrosis was noted in exposed animals, which progressed in severity 1 year 

after exposure had discontinued. RAC considered that despite the shortcomings of 

the study, the data is supportive for STOT-RE as it indicates talc inducing fibrotic 

changes in the lung. 

• Wehner et al. (1977c): Golden Syrian hamsters exposed whole body to talc based 

baby powders for 30 days or 300 days, at concentrations of 37.1 mg/m3 or 27.4 

mg/m3 respectively. Within groups, animals were exposed for 0, 3, 30 or 150 

minutes/day (see Annex I of the CLH Report). No statistically significant dose-

responsive differences in survival, clinical toxicity, body weights were observed. 

Exposure related focal alveolar cell hyperplasia was observed in the exposed 

groups. No clear cumulative dose-response or exposure duration response 

observed for other histological effects. RAC considered the data as supportive for 

STOT-RE as they are indicative of talc inducing inflammatory processes leading to 

hyperplasia. 

Further experimental studies from single intrathoracic or intratracheal administration to 

rats, mice and hamsters were reported (Sahu et al. 1978; Beck et al. 1987; Friemann et al. 

1999; Sato et al. 2020). These were considered to provide supportive evidence of 

inflammation and/or progressing fibrosis.  

RAC considered that the statistically significant effects in the lungs of rats (granulomatous 

inflammation, fibrosis) observed in NTP (1993) as severe and irreversible adverse effects, 

which were shown to impair lung function in both sexes of rat. The chronic active 

inflammation in mice (NTP 1993) as well as the less reliable experimental studies were 

considered to add support to the conclusion that talc has intrinsic inflammatory properties.  

 

Human data 

Occupational exposure to talc (non-asbestiform) has been investigated in multiple studies 

across multiple regions, with the most studied exposure group being talc miners and 

millers. Other talc user industries were also available for assessment. The DS excluded 

occupational exposure studies where asbestiform fibres were detected. Study types 

included cohort, case-control, and cross-sectional studies. 
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The limitations are described in detail in the carcinogenicity section by RAC. Those most 

relevant to the occupational studies include: 

• Low number of investigated subjects, leading to limited statistical power (few 

hundred exposed workers) 

• Exposure levels to respirable dust: data are often not provided, or had great 

variation (0.2 - 134 mg/m3, often reported as total dust). Reported levels may vary 

based on the time of measurements, with more recent timepoints showing lower 

exposure. Specifications of the sampling methodology were generally not provided. 

• Impact measurement of many studies was the mortality of non-malignant 

respiratory diseases (NMRDs), rather than the incidence or severity of NMRDs. 

RAC considered that when only assessing mortality of NMRDs, the actual risk of 

being diagnosed with an NMRD as a consequence of talc exposure is significantly 

underestimated, as it may be anticipated that those suffering from NMRD were still 

alive at the time of assessment, or, did not die from the NMRD but another 

(co-)morbidity or natural cause.  

• Healthy worker effect bias: may result in underestimation of actual causal 

associations between exposure and NMRDs, as the active worker population may 

be considered to be healthier than general population, even with adjustments for 

age and geographical location. 

• Confounding variables: many studies lacked, or only had partly available 

information on important variables such as smoking habits. This was particularly 

observed in cases where national mortality statistics/records were used. 

Full details of the RAC assessment on occupational exposure in talc miners and millers 

can be found in section 4.3.3.1. 

Multiple human studies noted increased mortality risks due to NMRD in talc millers and 

miners. A common cause of death was pneumoconiosis, with higher mortality within 

miners compared to millers. However, silicosis was also reported, suggesting a co-

exposure to silica within miners and millers. RAC considers that the increased mortality 

risks due to NMRD in miners and millers were consistently found across multiple studies 

and cohorts, with the potential risks underestimated due to the investigated outcome of 

NMRD mortality rather than incidence. Whilst some studies suggested confounding as a 

result of co-exposures, others were considered to allow for a causal attribution of NMRD 

mortality to occupational talc exposure with high certainty. RAC further stressed the severe 

and irreversible nature of the disease outcome ‘NMRD mortality’ which is considered of 

high relevance for classification. 

In other user industries, cases of impaired lung function and pulmonary diseases have 

been reported but are often lacking in detail. Pneumoconiosis, obstructive respiratory 

disease and chronic bronchitis were reported within studies. RAC are of the view that the 

majority of these studies, although they only evaluate small numbers of individuals, are 
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supportive for prolonged talc exposure inducing NMRD. In individual cases where talc 

exposure of consumers has been reported, several studies noted pulmonary 

granulomatosis, talcosis and fibrosis. RAC suggested that the evidence from case studies 

in consumers can be considered supportive for classification purposes.  

Overall worker exposure levels varied widely, yet low to moderate chronic exposure levels 

may have caused NMRD due to talc particle retention half-lives leading to fibrogenic 

pneumoconiosis and decreased lung function.  

In a consideration of the mode of action for lung effects, RAC suggested that the 

interaction of talc with cell surfaces of epithelial cells and macrophages can trigger an 

inflammatory response. This is accompanied by release of cytokines, chemokines, 

oxidative stress and cytotoxicity. RAC concluded that talc can intrinsically elicit 

inflammatory effects and that such inflammatory responses to talc exposure may result in 

granulomatous, fibrotic, and proliferative lesions.  

 

Classification agreed by RAC  

RAC concluded that increased mortality risks due to NMRD in talc exposed workers were 

consistently found in multiple studies and cohorts, at risk levels reaching statistical 

significance. This was considered to represent sufficient human evidence under the criteria 

listed in the CLP Regulation (Table 3.9.1). In assessment of the animal data, RAC notes 

that the effects observed in rats (NTP 1993) resemble the effects in humans after repeated 

exposure to talc (pleural abnormalities, granulomatosis, fibrotic lesions and impaired lung 

function). RAC utilised a modification of Haber’s law extrapolation to a 90-d duration using 

the animal data, deriving an effect level of 0.005 mg/L/6h/d. This extrapolated effect level 

was below guidance values distinguishing category 1 from category 2.  

RAC concluded that classification under STOT RE 1 (H372), with inhalation as the route 

and the lung as the target organ is warranted. No specific particle size limits or 

concentration limits were provided.  

 

Classification proposed by the Agency 

The Agency agrees with RACs conclusion on STOT RE. Based on the severity of the lung 

effects in the human occupational studies, talc warrants classification as STOT RE 1 

(H372, inhalation, lung).  
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Germ cell mutagenicity  

Not assessed in the CLH report or RAC opinion. 

 

Carcinogenicity  

Summary of the carcinogenicity dataset 

Several studies were available for the assessment of carcinogenicity. Animal studies 

conducted via the inhalation, oral, and perineal and intravaginal routes in rats, mice, and 

hamsters were included in the CLH report. No animal studies on chronic 

toxicity/carcinogenicity via the dermal route were available. Human epidemiological studies 

(cohort studies, case-control studies and meta-analyses) were also available for 

assessment.  

Also relevant for the assessment of carcinogenicity were various in vitro studies available 

in the CLH report. Talc did not induce mutations in bacterial reverse mutation assays 

(salmonella and saccharomyces), chromosomal aberrations, unscheduled DNA synthesis 

or sister chromatid exchanges in human or rat cells, although RAC noted that the results of 

the bacterial reverse mutation assay may not be relevant for predicting particle/fibre 

mutagenicity. 

The majority of the available animal studies were non-guideline, although the inhalation 

study in rats and mice which was conducted according to a protocol similar to OECD TG 

453 and in accordance with GLP (NTP 1993). This study was assessed in detail by RAC. 

As part of their assessment of the inhalation route, the DS also included two supportive 

carcinogenicity studies (Wagner et al. 1977; Wehner et al. 1977c). However, RAC 

considered that due to their limitations (short duration of exposure, large particle sizes, and 

poor reporting), their contribution to the weight of evidence assessment was limited. RAC 

further noted that the other available animal studies had a high number of limitations in 

their methodologies and reporting giving them low reliability, therefore these were not 

considered in their assessment.  

 

Lung cancer 

Study design and conduct of NTP (1993) 

In a carcinogenicity study which followed a protocol similar to OECD TG 453 (NTP 1993), 

F344 rats and B6C3F1 mice were exposed via whole-body inhalation to talc aerosols for 6 

hours a day, 5 days a week, either for 4 weeks (range finder) or ‘2-years’. Talc (purity 

≥96%) was aerosolised at concentrations of 0, 6, or 18 mg/m3. In the dose-range finder, an 
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additional dose of 2 mg/m3 was assessed. Size distribution was determined once a month 

per chamber, using a cascade impactor.  

The talc was extensively analysed and identified as talc by infrared spectroscopy, 

elemental analysis, Karl Fischer water analysis, thermogravimetric analyses, spark source 

mass spectrometry, automated scanning electron probe analyses, X-ray diffraction, 

polarised light microscopy and transmission electron microscopy. The talc was found to be 

asbestos-free by polarised light microscopy and TEM. Automated scanning electron 

microprobe analysis revealed it to be virtually silica-free (1 particle of silica in 1,466 

particles examined). 

MP 10-52 grade talc was micronized to produce test material with a mean MMAD of 1.7 

µm and 3.3 µm (GSD 1.9) for the range finder and core rat study, respectively. For the 

mouse studies, the mean MMAD for the range finder and core study was 2.7 µm (GSD 1.9 

µm) and 3.6 µm (GSD 2.0 µm), respectively. Comments submitted in the EU public 

consultation indicated that micronized talc does not represent ‘marketed talc’, which has a 

smaller particle size distribution compared to cosmetic talc and the talc used in other 

animal studies. RAC noted that the MMAD used in the study was only slightly higher than 

recommended standards for repeated inhalation exposure stated in OECD TG 413 and 

GD 39 (MMAD of ≤ 2 µm with a GSD of 1-3), although RAC also acknowledged this study 

was conducted prior to the introduction to aerosol size recommendations in the OECD TG. 

Further, the MMAD of the micronized talc is within reported granulometry boundaries for 

marketed talc (i.e. 1-40 µm). Neither the DS nor RAC considered the use of micronized 

talc as a limitation for the assessment. The Agency agrees with this view.  

In the core study in mice, animals were exposed for 103 or 104 weeks. However, exposure 

of rats was “extended beyond 2 years based on the report that 80% of pulmonary 

neoplasms induced in rats by inhalation exposure to diesel exhaust occurred after 2 years 

(Mauderly et al., 1986)”. Based on this, rats were exposed until mortality in any group 

reached 80%; this was 113 weeks in male rats, and 122 weeks in female rats.  Post-

exposure, rats were exposed to filtered air for 10 or 11 days, whereas mice were exposed 

to filtered air for 10 to 14 days, before necropsy and pathology evaluation. It is unclear why 

ventilation with filtered air after exposure cessation was carried out. Additional animals 

were sacrificed at interim evaluation periods of 6 months, 11/12 months (rats/mice), 18 

months, and 24 months (rats only). RAC noted that the current OECD guideline for 

carcinogenicity studies (TG 451) recommends termination when the number of survivors in 

lower dose groups or control group is < 25%. 

For the conduct and design of chronic toxicity and carcinogenicity studies, RAC noted the 

recommendations in the current OECD GD 116 (2012). The recommendation suggests 

that substances likely to accumulate in the lung over time (due to poor solubility or other 

properties) should be assessed for the degree of lung overload and delay in clearance, so 

that adequately designed pre-studies can be conducted - ideally, a 90-day study with post-
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exposure covering at least one elimination half-time. The NTP (1993) study was conducted 

prior to the publication of this guidance, and only a 4-week dose range-finder for rats and 

mice was conducted. When considering current standards, this hampers a firm 

assessment of the impact of lung particle overload effects. In this regard, the NTP solely 

reported that talc lung burdens increased with talc exposure levels in rats and mice in the 

4-week study.  

In the range-finder study in rats, the NTP noted the ratio of lung burden to exposure 

concentration was somewhat higher at the 6 mg/m3 and 18 mg/m3 exposure levels 

compared to controls and animals exposed to 2 mg/m3 for 4 weeks. The NTP speculated 

that the reason may have been that the maximum ability to clear particles at the 6 and 18 

mg/m3 levels were exceeded, therefore concentrations above this would overwhelm lung 

clearance mechanisms and impair lung function. In contrast, the mouse study found the 

ratio of lung burden to exposure concentration was constant at all exposure levels, 

concluding that the maximum ability of the respiratory tract to clear particles was 

apparently not exceeded at 18 mg/m3. Despite this, the study authors used 6 and 18 

mg/m3 as test concentrations for the core studies, based on the fact that only the 18 mg/m3 

group showed an accumulation of alveolar macrophages in the 4-week study. RAC noted 

that the OECD TG 452 (‘Chronic toxicity studies’) recommends at least three dose levels 

be used and a concurrent control, except where a limit test is conducted.  

One limitation of the study was that aerosol concentrations were not accurately maintained 

at intervals in the core rat study (week 11-18: higher than 18 mg/m3; week 70-82: lower 

than 6 or 18 mg/m3). The study authors suggested that these problems with maintaining 

target concentrations had no effect on lung talc burden, which was reported as “a more 

relevant measure for talc exposure than chamber concentration”.  

Similar to the rat study, aerosol concentrations were not accurately maintained in the 

mouse study, with concentrations in weeks 70-82 being lower than 6 and 18 mg/m3. It is 

unclear whether more severe effects in the lung would have occurred if concentrations had 

been maintained at the target levels throughout the whole study. RAC considered that 

although the achieved exposure concentration varied from target concentrations during 

some periods of the study, this does not preclude drawing conclusions regarding chronic 

toxicity and carcinogenicity of talc, particularly as treatment-related tumours and other 

adverse lung effects were noted in exposed animals. However, RAC also noted that 

increased exposure concentrations may have led to increased lung talc deposition, 

resulting in higher lung burden values than expected at constant target exposure 

concentrations.  

Results of NTP (1993) – respiratory tract effects in rats  

No treatment-related deaths or clinical signs were noted in male or female rats. Mean body 

weights of male and female rats exposed to 18 mg/m3 were lower than controls, 
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particularly after week 65; terminal body weight was reduced in females (-14%, not stated 

in report whether this was statistically significant), but only minimally in male rats 

compared with controls. 

Neoplastic findings 

The neoplastic findings in the rat study are summarised in Table 3. In females, there was a 

statistically significant increase in the incidence of benign and malignant lung neoplasms 

(alveolar/bronchiolar adenomas and carcinomas) when compared with the concurrent 

control in the top concentration group (18 mg/m3) only. The incidences were also outside 

the range of the historical control data (HCD). The combined incidence of 

alveolar/bronchiolar adenoma or carcinoma was also increased compared to the 

concurrent controls.  

Tumours developed late in life; the first incidence of adenoma was observed after 716 

days (approximately 102 weeks) and the first incidence of carcinoma was observed after 

828 days (approximately 118 weeks). RAC noted that the HCD (which was comprised of 

chronic inhalation studies performed between 1985-1993; NTP, 1997) were obtained from 

studies of up to 105 weeks’ duration. The incidence of adenomas and carcinomas in 

female rats at the 24-month time-point of the interim evaluations were comparable, or 

slightly lower than the HCD. RAC considered that a direct interpretation of the HCD based 

on these shorter studies with results obtained after 122 weeks is hampered by differences 

in study duration. 

There was no treatment-related increase in lung tumours in the females of the 6 mg/m3 

group nor in male rats of either exposure group. The study authors postulated that the 

difference in tumour incidence between males and females might have resulted from the 

longer exposure duration in females, or from qualitative or quantitative differences 

between the sexes. 

Metastasis was not observed in the study, with the study authors stating that the ‘extent of 

fibrosis in these neoplasms is not typical of spontaneous alveolar/bronchiolar neoplasms in 

control F344/N rats”.  
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Table 3: Overall incidences of lung neoplasms in rats in the lifetime inhalation talc 

study (NTP, 1993), with corresponding historical control data.  

Tumour type Sex 0 mg/m3 6 mg/m3 18 mg/m3 
HCD (% mean ± 

SD) 

Adenoma Male 0/49 (0%) 1/50 (2%) 1/50 (2%) (1.7 ± 2.4%) 

Carcinoma Male 0/49 (0%) 0/50 (0%) 1/50 (2%) (0.8 ± 1.2%) 

Adenoma or 

carcinoma 

Male 0/49 (0%) 1/50 (2%) 1/50 (2%) (2.5 ± 2.6%) 

Squamous cell 

carcinoma 

Male 0/49 (0%) 0/50 (0%) 0/50 (0%) (0.4 ± 0.8%) 

Adenoma Female 1/50 (2%)*** 0/48 (0%) 9/50 (18%)** (1.1 ± 1.3%) 

Carcinoma Female 0/50 (0%)** 0/48 (0%) 5/50 (10%)* (1.1 ± 1.3%) 

Adenoma or 

carcinoma 

Female 1/50 (2%)*** 0/48 (0%) 13/50 

(26%)*** 

(1.3 ± 1.5%) 

Squamous cell 

carcinoma 

Female 0/50 (0%) 0/48 (0%) 1/50 (2%) (0.1 ± 0.4%) 

*p <0.05; **p <0.01; ***p <0.001 . Note: these P values correspond to a logistic regression 

test, where pairwise comparisons between control and exposed groups were assessed. 

The logistic regression test regards these lesions as non-fatal. 

Source: Study data from NTP (1993). Historical control data from chronic inhalation 

studies performed by NTP between 1985-1993. 

 

Pre-/non-neoplastic findings 

Other effects observed in the respiratory system of rats included alveolar epithelial 

hyperplasia, interstitial fibrosis, and granulomatous inflammation. The incidence of alveolar 

epithelial hyperplasia increased with concentration for both sexes, and the severity 

increased with exposure duration. For interstitial fibrosis, incidence increased with 
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concentration, and was on average more severe in females compared with males from the 

18-month timepoint. Minimal to moderate granulomatous inflammation was recorded in 

almost all exposed rats throughout the interim evaluation time-points and the main study.  

Treatment-related effects were observed in the nose of male and female exposed rats, 

including hyperplasia of the respiratory epithelium of the nasal mucosa in males, with 

incidence increasing with concentration (0%, 6%, 30% at 0, 6 and 18 mg/m³ respectively). 

Lesions consisted of increases in the number of goblet cells, primarily in the mucosa of the 

nasal septum. Similar effects were observed in females, but lacked statistical significance 

(2%, 2%, 4% at 0, 6 and 18 mg/m³, respectively). Accumulation of large focal and 

multifocal cytoplasmic, eosinophilic droplets in the nasal mucosal epithelium of both sexes 

were observed, with incidences occurring in a concentration dependent manner (males: 

6%, 36%, 85% at 0, 6 and 18 mg/m³; females: 10 %, 51 %, 96 % at 0, 6 and 18 mg/m³). 

These findings were suggested by RAC to be possible direct (primary) effects of talc, 

potentially caused by talc-intrinsic properties inducing oxidative stress at the site of 

contact.  

Lung burden/clearance 

Talc lung burdens in rats were generally proportional to the exposure concentration and 

increased progressively from 6 to 24 months for all exposed females and at 6 mg/m³ for 

male rats, both in absolute value and when normalised to control lung weight and/or 

exposure concentrations. The talc lung burden of males in the 18 mg/m³ group was similar 

at the 24-month evaluation to that at the 18-month timepoint.  

Additional parameters of lung clearance were measured, specifically, the viability and 

phagocytic activity of alveolar macrophages (AM) in the lungs of exposed animals. At final 

sacrifice, comparably low viability levels of AMs were observed between control and 

exposed males. Mean phagocytic activity was lower in exposed males, but this finding 

lacked statistical significance and dose dependence. In exposed females, AM viability was 

dose-dependently but non-statistically-significantly reduced, with no effects on phagocytic 

activity in the 18 mg/m3 group and a non-statistically significant reduction in the 6mg/m3 

group. RAC noted that the standard deviation was particularly high in controls and the mid 

concentration, indicating high inter-individual variability.  

RAC conclusions on observed lung tumours in rats - NTP (1993)  

As part of their weight of evidence assessment on the factors contributing to lung talc load, 

lung clearance and potential overload conditions, RAC concluded that no firm conclusion 

could be made from the rat NTP (1993) study. This was based on: 

• The available data on lung burden and alveolar macrophage viability and activity 

reported in the study were associated with limitations and uncertainties (e.g. low 

sample size, methodological shortcomings) 
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• Uncertainties related to the calculation of the talc agglomerate density and, thus, 

the percentage lung volume loading values provided by the DS and industry, 

according to Morrow (1988; 1992), Morrow et al. (1991). 

• Uncertainties regarding estimates proposed by Oberdörster (1995) for lung 

retention/clearance 

• Further factoring in the lack of information on actual lung clearance in the chronic 

rat inhalation toxicity study (NTP, 1993). 

RAC considered the overall data from the NTP study as “unsuitable for the development of 

generalised and informative assertions regarding the potential impact of talc accumulation 

in the rat lungs and on their lung clearance, and a hypothesised unspecific toxicity and 

carcinogenicity”.  

A previous study by Maulderly (1986) showed that the respiratory minute volume of F344 

rats was comparable between sexes. However, in the NTP study, lung talc load in males 

were higher, and macrophage viability/activity was lower in exposed males compared to 

females at termination, particularly in male rats in the 18 mg/m3 group. RAC noted that 

lung tumours only developed in female rats. They considered that this lack of correlation 

between lung load/clearance mechanisms with tumour development to support the 

assumption that tumour development is a direct (and potentially sex-specific) effect of talc, 

rather than a consequence of lung particle overload conditions.  

Moreover, RAC assumed that in the event that particle-driven lung overload would be 

present, the overload would be associated with the observation of significant (dose-

dependent) adverse clinical signs, such as respiratory distress or even hypoactivity may 

be expected, particularly considering the long-term daily exposure of rats. Clinical signs 

were not observed in either sex, although RAC notes that lung function was impacted by 

talc exposure.  

RAC also considered that recent scientific definitions of a ‘poorly soluble, low toxicity’ 

(PSLT) particle by Driscoll and Borm (2020) state that they “should not cause more than 

minimal and transient granulocytic inflammation up to a lung burden causing overload in 

the rat”. All exposed rats were observed with minimal-moderate granulomatous lung 

inflammation from the earliest interim timepoint (6 months). RAC noted the severity to be 

dose-dependent, although a firm assessment of dose-response is hampered due to the 

low number of animals analysed in the interim groups. At this time point, increases in lung 

talc burden were not reported and the estimated volumetric lung burden was at or below 

proposed overload thresholds at the lower test concentration (6mg/m3) according to 

Oberdörster (1995). 

Based on the weight of evidence, RAC questioned whether the overload concept, which is 

proposed for PSLT particles only, applies to talc. Overall toxicity data is suggested to 

induce substance-inherent inflammatory effects at the site of contact; this suggests that 
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talc may not be a PSLT material, hence subjection to the overload hypothesis is uncertain 

and not supported by RAC. 

With respect to the observed lung tumours in female rats, RAC concluded that these are 

unambiguously caused by talc treatment. They further concluded that the malignant 

neoplasms cannot be conclusively attributed to a hypothesised, PSLT-particle/dust-related 

lung overload, subsequently impacting lung clearance.  

 

Results of NTP (1993) – effects in mice  

Exposure of B6C3F1 mice to talc for 2 years did not result in any clinical signs, differences 

in survival rates, or effects on mean body weight. Survival rates at terminal sacrifice were 

high across all groups and both sexes. 

Neoplastic findings 

At the terminal sacrifice (103-104 weeks), incidences of alveolar adenomas and 

carcinomas were high in both concurrent controls and treated groups of both sexes without 

statistical significance. In comparison to available HCD (chronic inhalation studies in mice 

from the NTP, performed between years 1984-1994; NTP 1997), incidences of lung 

tumours were within HCD ranges. RAC noted that the incidence of alveolar/bronchiolar 

carcinoma in the male concurrent control was above the mean HCD (16% vs. 9.15%). 

At the interim sacrifice (18 months), only single animals had lung tumours, which is 

considered to indicate that the formation of tumours occurred very late in life. Previous 

experiments in rats suggest lung tumours may develop late in life, which could mean that 

the short(er) study duration in the mouse experiment may have prevented the detection of 

a treatment-related increase in lung tumours.  

Pre-/non-neoplastic findings 

Absolute and relative lung weights were increased in both sexes at 18 mg/m3 compared to 

controls at most interim evaluations, and at the end of the core study. Lung weights of 

mice in the 6mg/m3 group were similar to control values.  

Minimal to mild macrophage hyperplasia was noted at ≥ 6 mg/m³ at all interim evaluations 

and in almost all males and females upon terminal sacrifice. Chronic active inflammation 

was observed in areas showing macrophage hyperplasia in some animals (mainly males) 

at 18 mg/m3 in the interim evaluations. Lesions increased in severity and extent with 

concentration, upon terminal sacrifice. Accumulations of macrophages (histiocytic 

hyperplasia) were found in the alveolar/bronchiolar lymph nodes.  
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Several parameters in the bronchoalveolar lavage fluid were statistically significantly 

affected in both sexes at 18 mg/m3 after 2 years of exposure, although some parameters 

were also significantly affected after 12 and/or 18 months, and/or at 6mg/m3. Lung function 

was not measured in mice. 

Cytoplasmic alterations were also noted in the noses of both sexes. This included 

accumulations of large eosinophilic droplets in the cytoplasm of nasal mucosal epithelial 

cells, occurring in a concentration related manner. This is suggested by RAC to be an 

adaptive response to the direct irritative or toxic effects of talc. Olfactory epithelial 

hyperplasia was not observed in mice.  

Lung burden/clearance 

Lung talc burden (µg talc/g control lung) was disproportionately greater in the 18 mg/m3 

group compared to the 6 mg/m3 group. Lung talc burdens were comparable after 12 and 

18 months for both exposed groups and sexes, indicating effective lung clearance at these 

timepoints. Exposure normalised data for lung burdens were statistically significantly 

elevated for both sexes of mice at 18 mg/m3, but this was not consistent across all interim 

periods. RAC noted that whilst the exposure-normalised lung talc burdens were similarly 

low at the 6-month interim for all treatment groups, mean lung talc levels were visibly 

higher at 18 mg/m3 compared to 6mg/m3 at the 18-month sacrifice. 

RAC noted that phagocytic activity of macrophages generally decreased with increases in 

time, resulting in a phagocytic activity as low as 37.14% and 21.57% viable cells in the 

lungs of male and female control mice. Macrophage viability was only measured at the 24 

month evaluation and was found to not be affected by treatment, with similarly low values 

in all treatments and controls.  

 

RAC conclusions on mice - NTP (1993)  

The data in mice is considered to be indicative of prolonged talc retention in the lungs of 

exposed animals, although it is associated with uncertainty. A dose-dependent reduction in 

phagocytic activity was noted at all time points, however the phagocytic viability was not 

affected (measured at terminal sacrifice). This may indicate that lung clearance was 

significantly impacted at the high concentration, however, firm conclusions are hampered 

due to the low sample sizes analysed in the study. 

Incidences of lung malignancies were comparable between treated groups and controls. A 

correlation between the talc lung load/clearance mechanisms and lung carcinogenicity was 

not demonstrated based on the mouse data.  
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RAC concluded that based on expert judgement, the data in a second species (i.e. the 

mouse), suggests that talc may not fall within the definition of a PSLT particle, hence, 

sharing the same reservations on the application of the overload concept as in the case of 

rats. RAC also noted the high background incidence of this tumour type in mice, which 

may have played a role in establishing possible treatment-related effects (i.e. potentially 

masking actual talc effects). Thus, the mouse (or this strain) is considered to be a less 

suitable species for examining lung carcinogenicity.  

Overall, RAC concluded that the results of the mouse NTP study did not provide evidence 

for carcinogenic activity of talc.  

Human data 

Multiple occupational epidemiological studies were available for the assessment of talc 

exposure via inhalation in humans. These cover talc miners, talc millers, rubber plant and 

ceramics workers, and pulp/paper plant workers across various geographical regions.  

RAC highlighted various limitations with the (cohort) studies on talc miners and millers, 

including: 

• Small cohort size: all studies were only a very few hundred exposed workers, which 

may limit the power of the studies and the expected risk and confidence level. This 

may impact whether the study was sufficiently powered enough to detect a lung 

cancer risk associated with talc exposure. 

• Exposure levels: respirable dust levels in talc workers were often not provided, and 

in cases where they were, varied greatly, or were reported as ‘total dust’. 

Specifications on the definitions of ‘respirable’ and the methodology used to detect 

these levels were mostly unavailable. 

• Use of mortality data: all retrospective cohort studies compared lung cancer 

mortality of exposed workers with an external control group (the general 

population), based on regional or national lung cancer mortality rates. Incidence is 

considered to be more relevant as to not underestimate risk. In addition, 

comparison to the general population may implicate that a healthy worker effect 

could mask a risk, and introduce bias, as active workers may be considered 

healthier than the general population. Mortality data also lacks information on 

confounding variables. 

In summary, most of the cohort studies on talc-exposed miners and millers did not show 

elevated lung cancer mortality. RAC noted that for two studies, no firm conclusions are 

possible due to limitations. Some cohort studies reported a weak association between 

occupational talc exposure and lung cancer mortality, whilst others reported no association 

or attributed increased risks to confounding variables. Overall, the available cohorts were 

considered to have important limitations such as small sample size, 

lacking/uncertain/variable exposure quantification, and identification of individual and 



Technical report: talc (not containing asbestos or asbestiform fibres) 

26 

occupational confounders. RAC concluded that there is a lack of consistent association 

between occupational talc exposure and lung cancer in the cohort studies, whilst also 

noting that these studies have significant limitations affecting their reliability and any 

conclusions. 

Additional considerations were made by RAC on assessing pleural or peritoneal 

mesothelioma in talc millers and miners. None of the above cohorts reported an increased 

risk of mesothelioma, with only one case reported in the Vermont, USA cohort (attributed 

to asbestos exposure). RAC noted that mesothelioma is a very rare disease, and 

evidently, less than one case would be expected in such small cohorts. Detection of a 

slightly increased mesothelioma risk is challenging due to the power limitations of the 

studies. However, several meta-analyses on mesothelioma risk were available to 

overcome power limitations of the studies (Finley et al. 2017; Marsh et al. 2019; Fordyce et 

al. 2019 and Ciocan et al. 2022). The authors of these studies concluded that there is no 

epidemiological evidence to support the hypothesis that exposure to talc (referred to as 

cosmetic talc) during mining and milling is associated with pleural mesothelioma. 

Other occupational studies from the rubber industry were assessed for cancer risk and talc 

exposure. These studies are considerably affected by confounders, including exposure to 

other substances. RAC considered that these studies from other industries did not provide 

reliable additional evidence.  

Agency conclusions on lung tumours  

The Agency agrees with RAC that the available human data do not suggest a relationship 

between occupational talc exposure and lung cancer. 

In the available animal data, treatment-related lung tumours were reported in female rats 

at the highest concentration tested in the NTP study (NTP, 1993). Treatment-related lung 

tumours were not reported in male rats, or in mice of either sex, tested up to the same 

concentration.  

The Agency notes a number of issues with the NTP (1993) rat study which affect the 

interpretation of the results: 

• Length of rat study: the study was extended beyond the 2 years recommended in 

the OECD TG 451 and OECD GD 116. According to OECD GD 116, “In the 

carcinogenicity study, mice are generally exposed to the test chemical for 18–24 

months and rats for 24–30 months with exposure being longer for strains of greater 

longevity or with a lower spontaneous tumour rate. However, exposure for longer 

than 24 months is unusual and should be justified. TG 451 specifies that the 

duration of the study will normally be 24 months for rodents, representing the 

majority of the normal life span of the animals to be used. Shorter or longer study 

durations may be used, dependent on the lifespan of the strain of the animal 



Article 37 Technical Report: talc (not containing asbestos or asbestiform fibres) 

27 

species in the study, but should be justified” (although it should be noted that this 

guidance predates the NTP (1993) study. In the case of talc, the reasons for the 

extension of the study duration beyond 2 years are not clear. This makes it difficult 

to assess the relevance for classification of the tumours that occurred late in the 

study (i.e., beyond that standard life-span of the test animals). The first incidence of 

alveolar/bronchiolar adenoma in females was reported on day 716, and the first 

incidence of alveolar/bronchiolar carcinoma was reported on day 828. 

• Historical control data: any comparisons made to the 2-year HCD provided are 

inappropriate due to the extension of the study. Although the HCD provide some 

useful insight (i.e., regarding background tumour incidences at the 24-month time 

point), they cannot be used to assess the tumour incidences at termination of the 

study. When considering the interim data at 24 months, the incidence of lung 

tumours was comparable to HCD.  

• Aerosol generation: the difficulties with maintaining constant test concentrations in 

week 11-18 and 70-82. The authors stated that “since talc is a relatively inert 

particle, the amount of talc deposited and retained at the target site (talc lung 

burden) is a more relevant measure of talc exposure than chamber concentration. 

The problems with maintaining the target concentrations in the NTP study had no 

apparent substantive effect on lung talc burden. However, the difficulties with 

maintaining constant test concentrations may cast doubt on the quality of the study.  

The Agency agrees with RAC that the data available from the rat NTP study do not allow a 

conclusion on whether lung overload occurred or not. The Agency notes that some of the 

effects reported in the rat study are consistent with lung overload, i.e.: 

• Higher impact in the rat, compared to the mouse (in which no treatment-related 

tumours were reported) 

• Observed tumours were in the highest concentration group, where particle 

clearance could be impaired (demonstrated by lung burden data) 

• Evidence of inflammation and fibrosis 

• Impairment of lung function and compromised gas exchange  

Lung overload refers to an impaired clearance of PSLT particles. There is currently no 

definition of a PSLT for regulatory purposes. In the paper cited by RAC on the definition of 

a PSLT (Driscoll and Borm, 2020), the definition is split into ‘poorly soluble particles’, with 

‘low toxicity’ as a subgroup of this. Talc meets much of the criteria to be defined as a 

poorly soluble particle under this framework, however, there are questions around the ‘low 

toxicity’ nature (i.e., given the inflammatory effects observed in NTP (1993), including the 

increased severity of granulomatous inflammation in the lung and local nasal effects). The 

Agency notes that the definition of a PSLT suggests toxicity should be at a ‘low’ level, 

rather than a complete absence of toxicity.  
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Overall, lung tumours were reported in a single sex (females) of a single species (rats) 

under conditions that were similar to (but not conclusively) lung overload. The lung 

tumours occurred late in life, beyond the standard 2-year time frame for a rodent cancer 

study, and the scientific basis for extending the study duration isn’t clear. The Agency 

considers that the lung tumours in female rats provide some limited evidence of 

carcinogenicity.  

 

Adrenal cancer (pheochromocytomas) 

Neoplastic effects 

In the NTP (1993) study, a treatment-related increase in pheochromocytomas in the 

adrenal medulla (originating from chromaffin cells) was reported. The NTP report made a 

distinction between benign and malignant pheochromocytomas, based on whether there 

was invasion of the capsule. This was the only morphological criterion for unambiguously 

distinguishing malignant from benign tumours. Metastasis, a second criteria for defining 

malignancy, was not detected in exposed rats. 

In males, concentration dependent increases in benign and malignant 

pheochromocytomas were observed. However, the incidence in the concurrent control 

group was high.  

In females, a slight concentration dependent increase in benign pheochromocytomas were 

observed without statistical significance.  

In the NTP historical control database for studies started between 1984 and 1993, the 

incidence of pheochromocytoma was, in general, lower than that in the controls in the talc 

study (conducted between 1984 and 1986). The overall incidence of benign 

pheochromocytoma in historical controls was 24.5% (24/98) in males and 7.3% (7/97) in 

females. The overall incidence of malignant pheochromocytoma was 2% (2/98) in males 

and 0% (0/96) in females (NTP, 1997). According to the NTP report, “Comparison with 

historical controls of NTP lifetime studies is not considered relevant, since there has been 

a pronounced increase in the spontaneous occurrence of pheochromocytomas in male 

rats in studies conducted by the NTP over the last 10 years (Rao et al., 1990).”  

RAC noted that previous reports have suggested that pheochromocytoma incidence is 

evaluated in a combined form (benign, malignant, complex). When conducting this 

evaluation, combined tumour rates were high across both treated and control groups of 

both males and females.  
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Table 4: Incidences of pheochromocytoma in rats in the lifetime inhalation talc 

study, NTP (1993) with corresponding historical control data 

Tumour type Sex 0 mg/m3 6 mg/m3 18 mg/m3 
HCD (% mean ± 

SD) 

Benign Male 25/49 (51%)** 30/48 (63%) 36/47 (77%)** (30.4 ± 10.4%) 

Malignant  Male 3/49 (6%)* 3/48 (6%) 7/47 (15%) (1.9 ± 2.1%) 

Complex Male 0/49 (0%) 2/48 (4%) 1/47 (2%) (0.3 ± 0.7%) 

Combined 

(benign, 

malignant or 

complex) 

Male 26/49 (53%)** 32/48 (67%) 37/47 (79%)** (31.6 ± 10.0%) 

Benign Female 13/48 (27%) 14/47 (30%) 18/49 (37%) (5.2 ± 3.8%) 

Malignant Female 0/48 (0%)*** 1/47 (2%) 10/49 

(20%)*** 

(0.5 ± 1.1%) 

Complex Female 0/48 (0%) 0/47 (0%) 0/49 (0%) (0.5 ± 1.1%) 

Combined 

(benign 

malignant or 

complex 

Female 13/48 (27%)* 14/47 (30%) 23/49 (47%)* (6.2 ± 3.5%) 

*p <0.05; **p <0.01; ***p <0.001 . Note: these P values correspond to a logistic regression 

test, where pairwise comparisons between control and exposed groups were assessed. 

The logistic regression test regards these lesions as non-fatal. 

Source: Study data from NTP (1993). Historical control data from 2-year chronic inhalation 

studies performed by NTP between 1985-1993. 
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Focal hyperplasia of the adrenal medulla and pheochromocytomas are suggested to 

constitute a morphological continuum. Hyperplasia in the adrenal medulla was observed at 

a higher incidence within control animals, compared to treated animals (both sexes) at 

terminal sacrifice. Decreased incidences of hyperplasia were more pronounced in males 

compared to females, reaching statistical significance in both the 6 and 18 mg/m³ groups 

for males only. Study authors suggested that this may be due to the reduced amount of 

normal medullary tissue (e.g. medullary tissue without pheochromocytoma) in which to 

observe hyperplasia. At the 24-month interim sacrifice, hyperplasia was not observed in 

either sex in the 18 mg/m³ group, whereas an increased frequency of benign bilateral 

pheochromocytomas was observed at the same timepoint in both sexes. Hyperplasia was 

only observed in individual animals for both treatment and control groups in the early 

sacrifices. However, RAC noted this may be due to the low number of animals (n= 2-3) 

examined within the earlier interim timepoints and 18 mg/m³ group.  

 

RAC conclusions on pheochromocytomas 

For the observed pheochromocytomas, RAC acknowledged the very high background 

incidences in the concurrent control of the NTP study, which clearly exceeded the 

available HCD. Therefore, RAC considered that this study alone does not allow firm 

conclusions on the relevance of the pheochromocytoma finding in rats.  

RAC also noted that in a previous systematic analysis of chronic inhalation studies, there 

was a possible correlation between marked hypoxic conditions in the lungs and the 

occurrence of pheochromocytomas in rats (Ozaki et al., 2002; Greim et al., 2009). The 

committee considered that, as there were no conclusive data regarding the induction of 

stress or hypoxia in talc-exposed rats in the NTP study, it was difficult to assess whether 

hypoxia was the main and only mode of action in the development of the 

pheochromocytomas. 

RAC concluded that the limitations of the data hampered assessment, but assumed that 

the tumour type and its potential underlying mode of action was relevant to humans, even 

if tumorigenesis in rats were secondary to pulmonary inflammation and fibrosis. In its 

weight-of-evidence assessment, RAC placed less weight on the pheochromocytomas and 

considered them to be of limited relevance for classification. 

 

Agency opinion on pheochromocytomas 

Pheochromocytomas have a high spontaneous incidence in F344 rats (ECHA, 2024). 

Even taking this into consideration, the incidence of pheochromocytomas in the concurrent 

controls was very high. It is not clear to the Agency whether this was related to the age of 
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the animals (i.e., the talc study had a longer duration than the studies in the HCD), or 

whether there were other, unknown factors influencing the baseline tumour incidence in 

the talc study (i.e., the authors of the NTP study considered that comparison with the HCD 

were not valid, given the pronounced increased incidence of pheochromocytomas in 

controls in the years prior to the talc study).  

In the absence of further information to understand the high background incidence of 

pheochromocytomas in this study, the Agency considers these tumours to be 

uninformative for the assessment of carcinogenicity, and gives them no weight in the 

assessment.  

 

Ovarian cancer 

Data summary 

The CLH report contained several epidemiological studies investigating a potential link 

between cosmetic use of talc (perineal exposure) and ovarian cancer. The data consisted 

of cohort and case-control studies; these individual studies have also been considered as 

part of meta-analyses. 

Four prospective cohort studies were available, referred to in the literature as the NHS-I 

study, the NHS-II study, the Sister study, and the WHI-OS study. In these individual 

studies, a positive association between ‘ever use’ of talc and ovarian cancer was not 

observed. However, in a meta-analysis/pooled cohort analysis of these individual studies 

(O’Brien et al. 2020), the subgroup of women with ‘patent reproductive tract’ and 

specifically without prior tubal ligation resulted in a slight but statistically significant 

association between ever use of talc in the genital area and ovarian cancer risk. In 

considering the cohort studies, RAC proposed that the meta-analysis by O’Brien et al. 

(2020) take precedence over the individual studies.  

RAC hypothesised that this subgroup had a higher risk because of anticipated ‘retrograde 

translocation of talc particles’. The basis of the hypothesis was that genital/perineal talc 

use resulted in retrograde translocation to the ovaries with consequent inflammatory-

mediated ovarian cancer. Tubal ligation was suggested to prevent translocation from the 

vagina to the ovaries. RAC considered this hypothesis to be supported by the presence of 

talc in ovarian cancer tissue from human studies as well as from experimental studies in 

animals. 

The case-control studies covered different geographical regions, patient settings (hospital 

vs population) and sample sizes. In many individual case control studies, a statistically 

significant positive association between use of talc in the perineal area and increased risk 

for ovarian cancer was indicated. Some studies reported a positive association without 

reaching or reporting statistical significance. One of the studies reported no association 
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between perineal talc use and ovarian cancer risk (Tzonou et al. 1993), although this study 

had a limited number of cases of perineal talc users (6 cases, 7 controls). None of the 

studies that indicated a positive association yielded an odds ratio of < 1.2, with the majority 

having an increased relative risk of 20-60%. An additional four case-control studies also 

reported no association between talc use and ovarian cancer risk, but with positive 

association to other subgroups.  

Relevant case-control studies were included in three pooled meta-analyses: Berge et al. 

(2018), Penninkilampi et al. (2018) and Taher et al. (2019). Each meta-analysis assessed 

‘ever use’ versus ‘never use’ of perineal/genital talc. In these three independent meta-

analyses, each calculated an overall odds ratio (OR) of 1.2-1.3 when assessing the case-

control and cohort studies. This was statistically significant and with narrow confidence 

intervals, indicating a 20-30% increased risk of ovarian cancer with perineal/genital talc 

use. The three meta-analyses presented a pattern of statistically significant positive 

associations, when assessing the included case control studies only. However, when 

considering the individual study design, cohort studies did not have the same positive 

association.  

Only Berge et al. (2018) appeared to assess potential exposure to asbestos in their meta-

analysis, by comparing early talc use (pre-1970/80s) to later use (after 1970/80s). The 

relative risks for ‘early use’ and ‘later use’ were 1.18 and 1.31, respectively. 

The studies are subject to various limitations: 

• Exposure assessment: most studies lacked information for conducting a dose-

response assessment, or information on frequency of use. Questionnaire 

methodology may have had classifications of usage; for example, in the follow up of 

the initial NHS-I cohort study, participants were collapsed into either ‘more than 

once/week’ or ‘less than once/week’, of which the latter would have included ‘never’ 

users (Gates et al., 2010). RAC noted that in many of the studies, information on 

the questions asked regarding talc use and exposure is scarce. 

• Bias: exposure was determined by self-reported measures of use, often occurring 

years in the past. Recall bias may result in (non-differential) misclassification of 

exposure. In patients with habitual use, it is more likely that this was recalled more 

accurately, but it is difficult to determine the impact of bias on the results across the 

varying user profiles. There is also consideration of the ‘past event’ bias, where 

publicity concerning the risk of cancer by talc increases, leading to bias. RAC 

stressed that only one case-control study from the US spanned a more-recent time 

point (2014) where media attention would be higher.  

• Sample size and statistical power: sample sizes varied heavily between studies, 

considering ovarian cancer rarity and long latency time.  
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• Confounding variables: presence of confounders that may not have been adjusted 

for. All cohort studies were able to adjust for the most relevant factors, but case-

controls sometimes lacked this information. 

• Asbestos contamination: asbestos impurities were reported as ‘common’ within talc 

products until the introduction of ‘cosmetic talc’ in the mid-1970s. Even since 

measures were introduced to ensure cosmetic talc does not contain asbestos, talc 

products contaminated with asbestos have continued to be placed on the market. 

RAC noted that the meta-analysis of O’Brien et al. (2020) which analysed and 

pooled the results of the 4 cohort studies in detail, did not detect differences in 

estimated effect sizes between the two older cohorts, in which women may have 

started using powder before the introduction of cosmetic-grade talc in 1976, and the 

two more recent studies. 

 

RAC conclusion on ovarian cancer 

RAC considered that the overall data set was heterogenous, with each having certain 

limitations. They recognised that many of the studies observed a positive association 

between talc use in the perineal/genital area and an increased risk of developing ovarian 

cancer when compared to never-users. The meta-analyses provide an increased risk of 

20-30%. RAC acknowledged that the cohort studies did not individually suggest a positive 

association. However, the pooled cohort subgroup analysis by O’Brien et al. (2020) of 

women with patent reproductive tract and no prior tubal ligation, respectively, suggests a 

positive association between ovarian cancer and ‘ever’ genital talc use. 

RAC assessed the application of the Bradford Hill criteria using a weight of evidence 

approach. Their conclusions were: 

• Strength: RAC considered the strength of the observational relationship as 

convincing to conclude a positive association between talc use and ovarian cancer. 

• Consistency: RAC considered the consistency of the available evidence 

demonstrating a positive association is indicative of causality between perineal talc 

exposure and risk for ovarian cancer. 

• Specificity: RAC concluded that the specificity of talc in inducing ovarian cancer 

remains uncertain to a certain extent. However, the consistency of the positive 

association of perineally used talc suggests talc is the causative agent of ovarian 

cancer. 

• Biological gradient (dose response): RAC considered the data insufficient to 

observe a dose-response, but can conclude that some evidence is available to 

indicate a biological gradient. 

• Temporality: Epidemiological evidence was considered insufficient to fully analyse 

temporality. 
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• Biological plausibility: RAC considered that the retrograde translocation of talc from 

the vagina to the ovaries upon perineal application was demonstrated to be 

plausible, and that the suggested mode of action of tumour development involving 

chronic inflammation in the development of ovarian cancer is biologically plausible, 

and in analogy to the mode of action of lung carcinogenicity in rats. 

• Coherence: the mode of action is suggested to be largely coherent with general 

knowledge on ovarian tumour development. 

Overall, RAC concluded on the human data that a positive association between talc use 

and ovarian cancer is strongly suggested, based on the highly consistent finding of 

positive associations in many studies across several decades. These findings were 

considered to be relevant for carcinogenicity classification. 

RAC considers that the demonstrated positive association between genital/perineal use of 

talc powder and risk of ovarian cancer represents limited evidence of carcinogenicity of 

talc in humans, for which causal interpretation is considered to be credible, but bias and 

confounding factors could not be completely ruled out with reasonable confidence. 

 

Agency opinion on ovarian cancer data 

The Agency considers that the known contamination of talc products with asbestos 

presents a considerable confounding factor when trying to determine whether there is a 

link between perineal talc use and ovarian cancer. Asbestos is a potent human 

carcinogen, known to cause a number of cancers, including ovarian cancer. Asbestos is 

listed on the GB MCL list and has a mandatory classification of Carc. 1A; H351 and STOT 

RE; H372, and “talc containing asbestos” is classified as Group 1 (carcinogenic) by IARC.  

As noted by RAC, asbestos impurities were reported as common within talc products until 

the introduction of ‘cosmetic talc’ in the mid-1970s. Information on asbestos contamination 

within talc products is difficult to find, both around the 1970s through to the present day. To 

add, several analytical methods are used for the quantification of asbestos within talc, 

each with varying limits of detection. The methods commonly used in the past for asbestos 

monitoring were insufficiently sensitive to detect asbestos contents of <0.5%, compared to 

more recent methods such as transmission electron microscopy allowing for detection 

below this limit (IARC, 2024). An analysis of talc-containing cosmetic products by the US 

FDA as recently as 2019 found asbestos contamination (FDA, 2020). The potential 

presence of asbestos within talc products as late as 2019 makes it difficult to draw any 

meaningful conclusions on the carcinogenic potential of talc from the available 

epidemiological studies. 

Talc-containing personal care products have been described as poorly regulated within the 

industry with regards to testing, resulting in potentially contaminated products (Stoiber et 
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al. 2020). A review by Bird et al (2021) concluded that “cosmetic talc is not, and never 

was, asbestos-free". 

Other limitations from the data set include the potential for bias. In the majority of case-

control studies, a positive association was observed between genital talc use and ovarian 

cancer. Case-control studies are retrospective and assess cases of those who have 

developed disease to be compared to those who have not (controls). The retrospective 

nature of these studies leaves them open to various biases and difficulty when obtaining 

an accurate exposure analysis. In a recent quantitative analysis of recall bias by Goodman 

et al. (2024), data from the largest case-control study (Cramer et al. 2016) were used 

alongside recall sensitivity and specificity information reported by O’Brien et al. (2023) to 

address the potential impact of recall bias on risk estimates. Seven scenarios with varying 

recall sensitivity and specificity were modelled. All but two scenarios resulted in OR 

confidence intervals / simulation intervals that spanned null. Of the two remaining 

scenarios, one resulted in an OR < 1, whilst in the other the OR remained > 1. The latter 

scenario modelled ranges of recall sensitivity and specificity of 95–100% for both cases 

and controls, which the study authors considered to be less realistic than the other 

scenarios. Overall, Goodman et al. concluded that recall bias can have a large impact on 

risk estimates. 

Cohort studies are generally considered to be more rigorous and definitive than case-

control studies. As these studies compare patient groups prior to a diagnosis (with follow 

ups over time), these are less prone to bias. The individual available cohort studies did not 

show positive associations between the perineal/genital use of talc and ovarian cancer 

risk. In the meta-analysis by O’Brien et al. (2020), RAC notes that there was a positive 

association between ever genital use of talc and ovarian cancer for the subgroup of 

women with patent reproductive tract and without prior tubal ligation. The Agency notes 

that the increase in the hazard ratio when comparing those with patency to non-patency 

was slight and non-statistically significant (HR: 1.13 vs 0.99).  

It should be noted that the overall risk of ovarian cancer is lower in women who have 

undergone gynaecological surgeries such as tubal ligation or hysterectomy. This is the 

case regardless of exposure to external substances. With this in mind, it is questionable 

whether it is fair to use this subgroup specifically to ‘prove’ carcinogenicity. When making a 

comparison between these subgroups, those who have undergone gynaecological surgery 

will have a lower ‘baseline level’ of ovarian cancer risk compared to those who have not.  

Furthermore, the hypothesised mode of action, i.e. retrograde translocation, may be 

plausible when considering the patent reproductive tract subgroup, but it remains 

unproven. To add, the presence of talc within the ovary would not necessarily indicate that 

talc was the cause of cancer. If considering talc to have an intrinsic ‘site of contact’ 

inflammatory effect which leads to cancer development, it is unclear why the ovary would 
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be the primary affected tissue when compared to the other tissue types (cervix, uterus, 

fallopian tubes) that talc would deposit in after genital use.  

The impact of these limitations on the risk estimates provided may be large. This is 

especially true for the meta-analyses, as although their statistical power is higher than for 

individual studies, it is unclear how the summation of ‘limited’ studies impacts on the 

overall risk estimates. Further, the information on the exposure for individuals is 

considered inadequate in developing a dose-dependent relationship to cancer incidence.  

 

Overall conclusions on ovarian cancer data 

Overall, some studies showed a positive association between perineal talc use and 

ovarian cancer (namely, case control studies), whereas others (cohort studies) did not. 

Taking into account the potential co-exposure to asbestos, the limitations of the studies 

(such as bias) and inconsistency in findings, the Agency considers that the available 

epidemiology data provide very limited evidence of a link between talc exposure and 

ovarian cancer in humans. 

 

Overall classification proposed by the Agency 

The GB CLP Regulation has the following categories for classifying substances for 

carcinogenicity:  

Category 1: Known or presumed human carcinogens  

A substance is classified in Category 1 for carcinogenicity on the basis of epidemiological 

and/or animal data. A substance may be further distinguished as:  

Category 1A, known to have carcinogenic potential for humans, classification is  

 largely based on human evidence, or  

Category 1B, presumed to have carcinogenic potential for humans, classification is 

 largely based on animal evidence.  

The classification in Category 1A and 1B is based on strength of evidence together with 

additional considerations. Such evidence may be derived from:  

– human studies that establish a causal relationship between human exposure to a 

substance and the development of cancer (known human carcinogen); or  

– animal experiments for which there is sufficient evidence to demonstrate animal 

carcinogenicity (presumed human carcinogen). In addition, on a case-by-case basis, 
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scientific judgement may warrant a decision of presumed human carcinogenicity derived 

from studies showing limited evidence of carcinogenicity in humans together with limited 

evidence of carcinogenicity in experimental animals. 

Category 2: Suspected human carcinogens  

The placing of a substance in Category 2 is done on the basis of evidence obtained from 

human and/or animal studies, but which is not sufficiently convincing to place the 

substance in Category 1A or 1B, based on strength of evidence together with additional 

considerations. Such evidence may be derived either from limited evidence of 

carcinogenicity in human studies or from limited evidence of carcinogenicity in animal 

studies. 

Assignment to a category is based on the strength of the available evidence. If the 

available evidence is not strong enough to warrant classification in Category 1A, 1B or 2, 

then the substance is ‘not classified’ for carcinogenicity. 

The following extract from Annex 1 of GB CLP further explains the strength of evidence 

required for classification in the different categories: 

Annex I: 3.6.2.2.3. Strength of evidence involves the enumeration of tumours in human 

and animal studies and determination of their level of statistical significance. Sufficient 

human evidence demonstrates causality between human exposure and the development 

of cancer, whereas sufficient evidence in animals shows a causal relationship between the 

substance and an increased incidence of tumours. Limited evidence in humans is 

demonstrated by a positive association between exposure and cancer, but a causal 

relationship cannot be stated. Limited evidence in animals is provided when data suggest 

a carcinogenic effect, but are less than sufficient. The terms 'sufficient' and 'limited' have 

been used here as they have been defined by the International Agency for Research on 

Cancer (IARC) and read as follows: 

(a) Carcinogenicity in humans 

The evidence relevant to carcinogenicity from studies in humans is classified into one of 

the following categories: 

– sufficient evidence of carcinogenicity: a causal relationship has been established 

between exposure to the agent and human cancer. That is, a positive relationship has 

been observed between the exposure and cancer in studies in which chance, bias and 

confounding could be ruled out with reasonable confidence;  

– limited evidence of carcinogenicity: a positive association has been observed between 

exposure to the agent and cancer for which a causal interpretation is considered to be 
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credible, but chance, bias or confounding could not be ruled out with reasonable 

confidence.  

(b) Carcinogenicity in experimental animals  

Carcinogenicity in experimental animals can be evaluated using conventional bioassays, 

bioassays that employ genetically modified animals, and other in-vivo bioassays that focus 

on one or more of the critical stages of carcinogenesis. In the absence of data from 

conventional long-term bioassays or from assays with neoplasia as the end-point, 

consistently positive results in several models that address several stages in the 

multistage process of carcinogenesis should be considered in evaluating the degree of 

evidence of carcinogenicity in experimental animals. The evidence relevant to 

carcinogenicity in experimental animals is classified into one of the following categories:  

– sufficient evidence of carcinogenicity: a causal relationship has been established 

between the agent and an increased incidence of malignant neoplasms or of an 

appropriate combination of benign and malignant neoplasms in (a) two or more species of 

animals or (b) two or more independent studies in one species carried out at different 

times or in different laboratories or under different protocols. An increased incidence of 

tumours in both sexes of a single species in a well-conducted study, ideally conducted 

under Good Laboratory Practices, can also provide sufficient evidence. A single study in 

one species and sex might be considered to provide sufficient evidence of carcinogenicity 

when malignant neoplasms occur to an unusual degree with regard to incidence, site, type 

of tumour or age at onset, or when there are strong findings of tumours at multiple sites;  

– limited evidence of carcinogenicity: the data suggest a carcinogenic effect but are limited 

for making a definitive evaluation because, e.g. (a) the evidence of carcinogenicity is 

restricted to a single experiment; (b) there are unresolved questions regarding the 

adequacy of the design, conduct or interpretation of the studies; (c) the agent increases 

the incidence only of benign neoplasms or lesions of uncertain neoplastic potential; or (d) 

the evidence of carcinogenicity is restricted to studies that demonstrate only promoting 

activity in a narrow range of tissues or organs. 

Pheochromocytomas 

The Agency considers that the pheochromocytomas seen in the rat in the NTP study 

(NTP, 1993) are uninterpretable with regards to classification. Pheochromocytomas have a 

high spontaneous background incidence in F344 rats (see references in ECHA, 2024), and 

in the NTP study an unusually high incidence was reported in the control animals. It isn’t 

clear whether this was due to the extended study duration, or some other unknown factors 

that were potentially influencing the incidence of these tumours in all animals in the study. 

As such, the Agency has not given these tumours any weight in the assessment.  
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Ovarian cancer 

The Agency considers that the available epidemiology data provide very limited evidence 

of a link between talc exposure and ovarian cancer in humans. Although some studies 

reported an association between perineal talc use and ovarian cancer, taking into account 

the confounding factors of asbestos contamination of talc products, lack of consistent 

findings across studies and the impact of recall bias, the Agency considers that the 

strength of the evidence is not enough to warrant classification in category 2.  

Lung cancer 

Treatment-related lung tumours were reported in female rats in the NTP study, but not in 

male rats or in mice of either sex (NTP, 1993). Treatment-related tumours in a single sex 

of a single species could warrant classification in Category 2 according to the CLP criteria 

(see above). The Agency has considered the lung tumours in detail (see Table 5) to 

assess whether they provide sufficient evidence of a concern for humans that they warrant 

classification as a ‘suspected human carcinogen’. 

Both benign and malignant lung tumours were observed within females only, with males 

unaffected. No other tissues were affected, with the exception of pheochromocytomas; 

however, these had a high incidence across control and exposed groups. Lung tumours 

occurred late in life (first adenomas: 716 days; first carcinoma: 828 days), with the majority 

occurring after the 2-year timepoint. These tumours are beyond the standard 2-year study 

time, and their relevance for classification isn’t clear. Further, epidemiological studies 

looking at occupational exposure to talc did not provide evidence of lung cancer in 

humans. 

A number of factors have been considered in the assessment of the carcinogenicity of talc. 

These factors are viewed as either increasing or decreasing the level of concern for 

carcinogenicity in humans. As part of the weight of evidence approach, these have been 

listed in the table below, according to Annex I (3.6.2.2.6) of GB CLP.  

Table 5: Detailed assessment of the lung tumours reported in NTP (1993) to 

understand the level of concern for humans, taking into account factors listed in 

Annex 1 (section 3.6.2.2.6) of GB CLP.  

Factor Evidence with talc Conclusion 

Tumour type and 

background 

incidence 

Lung tumours (alveolar/bronchiolar 

adenoma and carcinoma) - increased 

compared with concurrent controls at the 

top dose (18mg/m3).  

In general, lung tumours 

are of relevance to 

humans, although if the 

rats were experiencing 

overload conditions then 
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Factor Evidence with talc Conclusion 

 the relevance of the 

tumours could be of 

questionable.    

 

Multi-site 

responses 

Single tissue (lung) following inhalation 

exposure. No evidence of tumours in the 

nasal passages/respiratory tract. 

 The single site/tissue 

response reduces the 

concern for the potency 

of the substance.  

Progression of 

lesions to 

malignancy 

Both benign and malignant tumours 

observed.  

Malignant tumours were 

observed, but only very 

late on in the study. The 

first carcinoma was 

reported on day 828. No 

carcinomas were 

reported within the 

standard 2-year period 

for this type of study.  

The first benign tumour 

was reported on day 

716. The late 

occurrence of tumours 

in the study reduces 

concern.  

Reduced tumour 

latency 

Lung tumours appeared late in life 

(adenoma: 716 days; carcinoma: 828 

days). 

No reduced latency 

reported – reduces 

concern.  

Response within 

single or both 

sexes 

Tumour formation only within female rats. 

Male rats unaffected.  

No evidence of a sex-

specific mode of action.  

Reduces concern. 
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Factor Evidence with talc Conclusion 

Response within 

single or several 

species 

Tumour formation only in rats, mice of the 

same study unaffected.  

Other studies of limited reliability reported 

no response within other species (mice, 

hamster). 

Response in a single 

species only – reduces 

concern  

Structural 

similarity to 

substance(s) with 

good evidence of 

carcinogenicity 

No structurally similar substances with 

evidence of carcinogenicity have been 

identified. 

- 

Routes of 

exposure 

Inhalation produced tumours in animals 

only. 

Inhalation is considered 

a relevant route of 

exposure for humans, 

although epidemiology 

data do not suggest an 

increased risk of lung 

cancer in humans 

occupationally exposed 

to talc. 

Comparison of 

ADME between 

test animals and 

humans 

Inhalation study in hamsters suggests 6-

8% reaches alveoli but with high 

individual variability. No translocation to 

other organs reported. Other available 

animal TK data suggests talc is not 

absorbed via oral route. 

Talc found within bronchoalveolar lavage 

fluid of occupationally exposed humans, 

and within other organs after non-

conventional administration (perineal, 

intravenous).  

No clear conclusions on 

concern. 

 

Possibility of 

confounding effect 

of excessive 

Observed tumours in female rats at the 

highest dose only (18mg/m3).  

If MTD was exceeded at 

the top dose in female 

rats, this would lower 
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Factor Evidence with talc Conclusion 

toxicity at test 

doses 

Only two doses tested. A suggestion of 

exceedance of the MTD was made in the 

NTP (1993) study for rats as part of the 

Sub-Committee Technical Report by 2 

members. 

the concern. However, 

the Agency cannot 

conclude based on the 

available data whether 

or not the MTD was 

exceeded, and notes 

that expert opinions on 

this issue differ. 

Mode of action and 

its relevance to 

humans 

Talc did not induce mutations in various 

mutagenicity assays, therefore may be 

considered non-genotoxic. 

Cytotoxic and haemolytic responses 

observed within in vitro studies, increases 

in oxidative stress and inflammatory 

responses. 

Mode of action has not 

been identified.   

 

Human data No evidence of lung tumours was 

reported in the epidemiology studies of 

workers occupationally exposed to talc. 

 

Reduces concern. 

^ The Agency notes that a direct comparison between tumour incidence and the HCD is 

hindered due to the differences in study duration; available HCD was available up to 105 

weeks. 

Based on the analysis summarised in Table 5, the Agency considers that the lung tumours 

observed in female rats provide some limited evidence for carcinogenicity. On the one 

hand, an argument for classification in Category 2 could be made, given that treatment-

related tumours were reported in a single sex of a single species. However, a number of 

factors call into question the strength of the evidence for classifying talc as a ‘suspected 

human carcinogen’. A key factor is the unusual duration of the NTP study. The fact that the 

tumours occurred after the 2-year time point, when a standard carcinogenicity study would 

end, mean that the tumours are of questionable relevance for classification. Furthermore, 

whilst it is clear that repeated talc inhalation can damage human lungs (see proposed 

STOT RE 1 classification), the available epidemiology data do not provide evidence of 

increased risk of lung cancer in those occupationally exposed to talc.  
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Overall, the Agency considers that the lung tumours reported in female rats in the NTP 

study provide some limited evidence of carcinogenicity. However, taking all factors into 

consideration, the strength of the evidence is not enough to warrant classification 

according to the CLP criteria.  

 

Reproductive toxicity  

Not assessed in the CLH report or RAC opinion. 

 

Aspiration hazard 

Not assessed in the CLH report or RAC opinion. 

 

Environmental hazards 

Hazardous to the aquatic environment 

Not assessed in the CLH report or RAC opinion. 

 

Other hazards 

Hazardous to the ozone layer 

Not assessed in the CLH report or RAC opinion. 
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Overall conclusion 

The Agency has evaluated the RAC Opinion, its rationale and any additional scientific 

evidence that may have been made available to HSE against the criteria for classification 

and labelling in the GB CLP Regulation and technical guidance.  

 

The Agency technical report agrees with the classification proposed by RAC for the 

following hazards: 

STOT RE 1; H372 (lungs, inhalation) 

The Agency technical report disagrees with the classification proposed by RAC for the 

following hazards: 

RAC proposed a classification of Carc. 1B; H350 for talc. The Agency does not consider 

the available data are sufficient to support classification for carcinogenicity. 

 

Overall, the conclusion is to disagree with the RAC opinion.  
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Glossary of terms used in Agency technical reports 

Agency, the HSE, acting in its capacity as the GB CLP Agency 

AM Alveolar Macrophage 

AR Applied radioactivity 

ATE Acute toxicity estimate 

BCF Bioconcentration factor 

BOD Biological Oxygen Demand 

bw Body weight 

CAR Competent Authority Report 

CAS Chemical Abstracts Service 

CI Confidence interval 

CL Confidence limits 

CLH Harmonised Classification and Labelling 

CLP Classification, labelling and packaging (of substances and 

mixtures) 

CO2 Carbon dioxide 

COD Chemical Oxygen Demand 

CV Coefficient of Variation 

d Day 

DAR Draft Assessment Report 

DOC Dissolved Organic Carbon 

DS Dossier Submitter 

DT Dissipation time OR degradation time (also DissT or DegT 

where apparent) 

DT50 Dissipation half-life OR degradation half-life (hours or days), 

see also above 

dw Dry weight 

ECHA European Chemicals Agency 

ECx x% effect concentration 

EFSA European Food Safety Authority 

ErCx x% effect concentration based on growth rate 

EU European Union 

GLP Good Laboratory Practice 

GSD Geometric Standard Deviation 

h Hours 

HCD Historical Control Data 

HR Hazard ratio 

IARC International Agency for Research on Cancer 

KOC Organic carbon-water partition coefficient 
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KOW Octanol-water partition coefficient 

LCx x% lethal effect concentration 

MCL Mandatory Classification and Labelling 

M-factor Multiplying factor 

MMAD Mass Median Aerodynamic Diameter 

MW Molecular weight 

NTP National Toxicology Program 

NMRD Non-Malignant Respiratory Disease 

NOEC No-observed effect concentration 

OECD Organisation for Economic Co-operation and Development 

OR Odds ratio 

PSLT Poorly Soluble, Low Toxicity 

QSAR Quantitative structure-activity relationship 

RAC Risk Assessment Committee 

RAR Renewal Assessment Report 

RCOM Response to comments document 

REACH Registration, Evaluation, Authorisation and Restriction of 

Chemicals regulation 

SEM Scanning Electron Microscopy 

STOT-RE Specific target organ toxicity – repeated exposure 

STOT-SE Specific target organ toxicity – single exposure 

TEM Transmission Electron Microscopy 

TG Test Guideline 

US EPA United States Environmental Protection Agency 

US FDA United States Food and Drug Administration 

wt Weight 

wwt Wet weight 
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