Safety Assessment of Fossil and Synthetic Waxes
as Used in Cosmetics

Status: Re-Review for Panel Consideration
Release Date: August 15, 2025
Panel Meeting Date: September 8-9, 2025

History

Original Safety Assessment — published 1984

Original Re-Review — published 2005

Most Recent Action — new data being considered at this meeting

The Expert Panel for Cosmetic Ingredient Safety members are: Chair, Wilma F. Bergfeld, M.D., F.A.C.P.; Donald V. Belsito,
M.D.; David E. Cohen, M.D.; Samuel M. Cohen, M.D., Ph.D.; Curtis D. Klaassen, Ph.D.; Allan E. Rettie, Ph.D.; David Ross,
Ph.D.; Paul W. Snyder, D.V.M., Ph.D.; and Susan C. Tilton, Ph.D. The Cosmetic Ingredient Review (CIR) Executive Director
is Bart Heldreth, Ph.D., and the Senior Director is Monice Fiume, M.B.A. This re-review document was prepared by Temima
Nguyen, M.S., Scientific Analyst/Writer, CIR.

© Cosmetic Ingredient Review
555 13th Street, NW, Suite 300W, Washington, DC 20004

cirinfo(@cir-safety.org



mailto:cirinfo@cir-safety.org

Distributed for Comment Only -- Do Not Cite or Quote

Cosmetic

Review
+-

Commitment & Credibility since 1976

Memorandum
To: Expert Panel for Cosmetic Ingredient Safety Members and Liaisons
From: Temima Nguyen, M.S. Scientific Analyst/Writer, CIR
Date: August 15,2025
Subject: Re-Review of the Safety Assessment of Fossil and Synthetic Waxes

The Expert Panel for Cosmetic Ingredient Safety (Panel) first published a review of the safety of Fossil and Synthetic
Waxes in 1984 (identified as originalreport1984 Fossil&SyntheticWaxes 092025 in the pdf). The Panel concluded these 8
ingredients are safe in cosmetics under the present practices of concentration and use. The Panel previously considered a re-
review of this report and re-affirmed the 1984 conclusion, as published in 2005
(rereview2005_Fossil&SyntheticWaxes_092025).

Because it has been at least 15 years since the previous re-review was published, in accordance with Cosmetic Ingredient
Review (CIR) Procedures, the Panel should consider whether the safety assessment of Fossil and Synthetic Waxes should
be re-opened. In July 2025, an extensive search of the world’s literature was performed for studies dated 2000 forward.
The ingredients included for consideration for re-review, the original report journal citation, the original conclusion, a
comparison of previous and new use data, and the search strategy are provided in the history and search strategy document
(history&search_Fossil&SyntheticWaxes _092025).

Included for your review in Table 1 are updated and historical use data (usetable Fossil&SyntheticWaxes 092025).
According to a comparison of VCRP data from 2002 and 2023, the frequency of use of most (5/8) of the ingredients
decreased. The following provides a comparison of the VCRP data from those years, with 2002 data compared to 2023
data (2002/2023): Ceresin (404/170); Emulsifying Wax NF (102/5); Microcrystalline Wax (548/1130); Montan Wax
(13/3); Ozokerite (680/371); Paraffin (481/737); Synthetic Beeswax (179/164); and Synthetic Wax (215/1050). (Of note,
Synthetic Wax has the highest frequency of use in RLD, with 15,166 reported uses.) In 2003, Paraffin had the highest
concentration of use, at 99% in other skin care preparations; in 2022, the maximum reported concentration of use for
Paraffin decreased notably to 21% in bath soaps and body washes (with the highest leave-on concentration being 18.6% in
eyeliners). Overall, the ingredient with the highest reported concentration of use reported in response to the 2022 survey is
Synthetic Wax, at 36% in eyebrow pencils. There are no notable changes in exposure type across this family of ingredients.

Also included is a summary of all new data that were identified as a result of the literature search. (See Tables 2 — 9;
newdata_Fossil & Synthetic Waxes _092025.) In the new data, evidence of granuloma formulation and inflammation from
Paraffin were noted in the repeated-dose toxicity studies section of the tables referenced above. However, there was no
indication of new pertinent toxicity information for the other ingredients in this review.

If upon review of the updated use data and the new studies the Panel determines that a re-review is warranted, a full Draft
Amended Report will be presented at an upcoming meeting.

555 13th Street, Suite 300W, Washington, DC 20004
(Email) cirinfo@cir-safety.org (Website) www.cir-safety.org
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Re-Review - Fossil & Synthetic Waxes (OzoKerite, etc.) - History and Search Strategy

Temima Nguyen — September 2025

Ingredients

Citation

Conclusion

Updated Use

Historical Use

Ceresin

Emulsifying Wax NF
Microcrystalline Wax
Montan Wax
Ozokerite

Paraffin

Synthetic Beeswax
Synthetic Wax

JACT 3(3):43-99, 1984

1T 24(Suppl. 1):67-74,
2005

Safe as used.

Re-affirmed original
conclusion.

Ceresin

frequency of use (RLD, 2024): 5859
frequency of use (VCRP, 2023): 170
conc of use (2022): < 10%

Emulsifying Wax NF

frequency of use (RLD, 2024):108
frequency of use (VCRP, 2023): 5
conc of use (2022): < 1.5%

Microcrystalline Wax
frequency of use (RLD, 2024): 10,285

frequency of use (VCRP, 2023): 1130
conc of use (2022): <34.5%

Montan Wax

frequency of use (RLD, 2024): 34
frequency of use (VCRP, 2023): 3
conc of use (2022): <0.54%

Ozokerite

frequency of use (RLD, 2024): 8498
frequency of use (VCRP, 2023): 371
conc of use (2022): <23.3%

Paraffin

frequency of use (RLD, 2024): 7243
frequency of use (VCRP, 2023): 737
conc of use (2022): <21%

Synthetic Beeswax
frequency of use (RLD, 2024): 5602

frequency of use (VCRP, 2023): 164
conc of use (2022): <24.9%

Synthetic Wax

frequency of use (RLD, 2024): 15,166
frequency of use (VCRP, 2023): 1050
conc of use (2022): <36%

Ceresin
frequency of use (2002): 404
conc of use (2003): <20%

Emulsifying Wax NF
frequency of use (2002): 102
conc of use (2003): <21%

Microcrystalline Wax
frequency of use (2002): 581

conc of use (2003): <50%

Montan Wax
frequency of use (2002): 13
conc of use (2003): < 11%

Ozokerite
frequency of use (2002): 680
conc of use (2003): <22%

Paraffin
frequency of use (2002): 481
conc of use (2003): <99%

Synthetic Beeswax
frequency of use (2002): 179

conc of use (2003): < 18%

Synthetic Wax
frequency of use (2002): 215
conc of use (2003): <29%

Search (from 2000 forward)

((Ozokerite) OR (12198-93-5) OR (64742-33-2)); hits/total # of useful hits: 1/16

((Ceresin) OR (8001-75-0)); hits/total # of useful hits: 1/8

((Montan wax) OR (8002-53-7)); hits/total # of useful hits: 1/7

((Paraffin) OR (8002-74-2) AND (toxicity); hits/total # of useful hits: 13/1,173

((Microcrystalline Wax) OR (63231-60-7)); hits/total # of useful hits: 1/55

(Emulsifying Wax NF); hits/total # of useful hits: 0/1

((Synthetic Wax) OR (2658498-20-3) OR (8002-74-2) OR (9002-88-4) AND (toxicity) NOT (microplastic)); hits/total # of useful hits: 1/412

((Synthetic Beeswax) OR (71243-51-1) AND (toxicity)); hits/total # of useful hits: 0/72




Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
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# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° : % (2022)* % (2003)°
Ceresin Emulsifying Wax NF
Totals* 5859 170 404 2-10 0.8-20 108 5 102 : 1.5 0.5-21
summarized by likely duration and exposure**
Duration of Use
Leave-On oAk 165 386 2-10 0.8-20 Ak 4 66 NR 0.5-12
Rinse-Off okl 5 18 NR NR! ool 1 36 1.5 0.8-21
Diluted for (Bath) Use ok x NR NR NR NR Ak NR NR NR NR
Exposure Type
Eye Area wkx 40 121 7-10 4-12 il NR 3 NR NR
Incidental Ingestion il 61 191 6.6 0.8-20 ek NR NR NR NR
Incidental Inhalation-Spray wk 242 4¢ 1;21%6°¢ 8.22 2-13%,5-8¢ wE 4* 4;35%;12°¢ NR 1-12%
1-10°¢
Incidental Inhalation-Powder ek 4 6°¢ NR 6;5-8¢ e NR 20 NR NR
Dermal Contact wkx 90 195 2-10 3-13 il 5 66 1.5 NR
Deodorant (underarm) il NR NR NR NR ek NR NR NR NR
Hair - Non-Coloring il 16 5 8.2 2-17 il NR 26 NR 0.8-21
Hair-Coloring ek NR 1 NR NR ke NR 7 NR NR
Nail ke NR 3 NR 4 il NR 3 NR 0.5
Mucous Membrane kk 62 191 6.6 0.8-20 wkk 1 NR NR NR
Baby Products ok 1 NR NR NR il NR 2 NR NR
as reported by product category
Baby Products 1 2
Baby Lotions/Oils/Powders/Creams 1 NR NR NR NR 1 NR 2 NR NR
Other Baby Products NR 1 NR NR NR 1 (r.0.) NR NR NR NR
Bath Preparations 3
Bath Oils, Tablets, and Salts 1 NR NR NR NR
Other Bath Preparations 2 NR NR NR NR
Eye Makeup Preparations (not children’s) 1159
Eyebrow Pencil 257 4 29 10 8
Eyeliner 455 13 43 7 5-12 NR NR 2 NR NR
Eye Shadow 303 15 31 10 11
Eye Lotion 2 NR 2 NR NR
Eye Makeup Remover 1 NR 3 NR NR
False Eyelashes 1 NA NA NR NA
Mascara 128 3 9 NR 4
Eyelash and Eyebrow Adhesives, Glues, and Sealants 9 NA NA NR NA
Eyelash and Eyebrow Preparations (primers, 22 NA NA NR NA
conditioners, serums, fortifiers)
Eyelash Cleansers
Other Eye Makeup Preparations 55 5 4 10 4-11 NR NR 1 NR NR
Children’s Eye Makeup Preparations 20
Children’s Eyeshadows 19 NA NA NR NA
Other Children’s Eye Makeup 1 NA NA NR NA
Fragrance Preparations 44 4
Cologne and Toilet Water
Perfumes 10 NR 1 NR NR 1 NR NR NR NR
Other Fragrance Preparation 34 NR NR NR NR 3 NR 4 NR NR
Hair Preparations (non-coloring) 80 6
Hair Conditioners 6 (l.o.); NR NR NR NR 2 (r.0.) NR 14 NR 0.8-2
3 (r.0.)

Hair Sprays (aerosol fixatives) 6 NR NR NR NR
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Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category

# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° : % (2022)* % (2003)°
Hair Straighteners 3 NR NR : NR NR 1 NR : 10 : NR 21
Permanent Waves NR NR 1 NR NR
Rinses (non-coloring) 2 NR NR NR NR NR NR 1 NR NR
Shampoos (non-coloring) 1 NR NR NR NR
Tonics, Dressings, and Other Hair Grooming Aids 12 11 4 8.2 2 5 NR NR NR 9
Wave Sets NR 2 NR NR NR
Other Hair Preparations 54 (L.o.); 3 1 NR 17
2 (r.0.)
Hair Coloring Preparations 36 8
Hair Dyes and Colors (all types requiring caution 6 NR NR NR NR 7 NR NR NR NR
statements and patch tests)
Hair Tints 16 NR NR NR NR
Hair Rinses (coloring) 1 (r.0.) NR NR NR NR
Hair Color Sprays (aerosol)
Hair Lighteners with Color 3 NR NR NR NR
Hair Bleaches 1 NR NR NR NR NR NR 1 NR NR
Eyelash and Eyebrow Dyes 1 NA NA NR NA
Other Hair Coloring Preparation 5 (l.o.); NR 1 NR NR 1 (r.0.) NR 6 NR NR
5 (r.0.)
Makeup Preparations (not eye; not children’s) 3352
Blushers and Rouges (all types) 271 1 13 5 6
Face Powders 52 NR NR NR 6
Foundations 208 NR 6 NR 4-7 NR NR 2 NR NR
(traditional
application)
Leg and Body Paints NR 1 NR NR NR
Lipstick and Lip Glosses 2398 61 191 6.6 0.8-20
Makeup Bases 176 NR NR NR NR
(traditional
application)
Makeup Fixatives 49 NR NR NR 3
Other Makeup Preparations 249 (L.o.); 22 15 NR 4-13
1 (r.0.)
Makeup Preparations for Children (not eye) 748
Children’s Blushers and Rouges (All Types) 15 NA NA NR NA
Children’s Face Paints 6 NA NA NR NA
Children’s Face Powders 2 NA NA NR NA
Children’s Foundations
Children’s Lipsticks and Lip Glosses 718 NA NA NR NA
Other Children’s Makeup 10 NA NA NA
Manicuring Preparations 80 3
Basecoats and Undercoats
Cuticle Softeners 1 NR NR NR NR NR NR 2 NR 0.5
Nail Creams and Lotions 1 NR 2 NR NR 2 NR 1 NR NR
Nail Extenders 9 NR NR NR NR
Nail Polish and Enamel 20 NR 1 NR 4
Nail Polish and Enamel Removers
Other Manicuring Preparations 53 NR NR NR NR 1 NR NR NR NR
Oral Products 2
Dentifrices
Other Oral Products 2 NR NR NR NR




Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
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# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)'  VCRP (2023)> . VCRP (2002)° : % (2022)* % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° @ % (2022)* % (2003)°

Personal Cleanliness 35 : 3 :

Bath Soaps and Body Washes 5 NR NR : NR NR 1 NR NR NR NR

Deodorants (underarm) 28 NR NR NR NR

Douches :

Feminine Deodorants :

Other Personal Cleanliness Products 1 (Lo.); 1 NR : NR NR 2 (r.0.) 1 NR NR NR
1 (r.0.) :

Shaving Preparations 3 :

Aftershave Lotions 1 NR NR : NR NR

Beard Softeners

Shaving Creams (aerosol, brushless, lather) 3 NR NR : NR NR NR NR : NR 1.5 NR

Shaving Soaps (cakes, sticks, etc.) : i :

Other Shaving Preparation Products

Skin Care Preparations 362 : 86

Cleansing 29 2 13 : NR NR 7 NR 2 NR 1

Depilatories 16 NR NR i NR NR

Face and Neck (excluding shaving preparations) 119 (l.o.); 4 1 NR 5-8 5 (Lo); NR NR NR 1
16 (r.0.) : 3(r.o.)

Body and Hand (excluding shaving preparations) 24 (l.o.); NR 5 NR 8 23 (l.o); NR 12 NR 2-10
2 (r.0.) 3 (r.0.)

Foot Powders and Sprays :

Moisturizing 158 10 11 2 5 55 4 25 NR 12

! (not spray)

Night 2 3 4 : NR : 5 3 NR NR 1

Paste Masks (mud packs) 2 NR 1 NR NR 2 NR 1 NR 1

Skin Fresheners 10 NR NR NR NR 2 NR NR NR NR

Other Skin Care Preparations 42 (L.o.); 7 9 NR NR 4 (Lo); NR 5 NR NR
8 (r.0.) : 5 (r.0)

Suntan Preparations 2

Suntan Gels, Creams, and Liquids 1 NR 2 : NR 13

Indoor Tanning Preparations 1 NR NR NR NR NR NR 5 NR NR

Other Suntan Preparations : NR NR 1 NR NR

Tattoo Preparations 1 H

Permanent Tattoo Inks 1 NA NA : NR NA

Temporary Tattoo Inks 1 NA NA NR NA

Other Tattoo Preparations

Other Preparations (i.e., those preparations that do 33 NA NA NR NA

not fit another category)
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Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category

# of Uses i Max Conc of Use # of Uses i Max Conc of Use

RLD (2025)' - VCRP (2023)> . VCRP (2002)° : % (2022)" % (2003)° | RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* = % (2003)’
Microcrystalline Wax Montan Wax
Totals* 10,285 1130 581 : 0.092-34.5 0.2-50 34 3 13 : 0.54 0.5-11
summarized by likely duration and exposure**
Duration of Use . )
Leave-On ook 1030 564 ©0.092-30 0.2-50 ko k 3 12 0.54 ©.0.5-11
Rinse-Off oAk : 100 : 16 :0.75-34.5 0.4-10 oAk : NR : 1 NR . NR
Diluted for (Bath) Use i NR 1 i NR__ 05 ok NR NR i NR____NR
Exposure Type . .
Eye Area ok 235 211 i 2.8-243 0.3-19 il 2 NR : NR . 059
Incidental Ingestion Kok 466 229 {59345 © 0.5-10 o 1 7 © 054 0.5
Incidental Inhalation-Spray Hokok 1;84%22°¢ 2;24%7¢ 0.2-1; 0.2-15* R NR NR NR NR
¢ 0.32-30° :

Incidental Inhalation-Powder Hokk : 20;22°¢ : 1,7¢ 154:0.2-2.2° NR e NR NR NR NR
Dermal Contact ook 569 310 :0.1-243 0.2-19 il NR 5 : NR . 0.5-11
Deodorant (underarm) ok NR NR L1 NR % NR NR © NR NR
Hair - Non-Coloring ok 36 20 ©0.32-30 0.4-50 il NR NR 5 NR NR
Hair-Coloring ok NR 1 12 NR ok NR 1 . NR NR
Nail ok 23 1 i 0092 NR o NR NR i NR__ 05
Mucous Membrane ok 494 231 59345 - 0.5-10 o - 1 - 7 i 054 05
Baby Products ok NR NR i NR 3 ok : NR : NR : NR . NR
as reported by product category
Baby Products 5 : : -
Baby Lotions/Oils/Powders/Creams 3 NR NR : NR : NR
Other Baby Products 1(Lo); 1(ro.) . NR NR NR 3
Bath Preparations (diluted for use) 5 : :
Bath Oils, Tablets, and Salts NR NR 1 : NR NR
Other Bath Preparations 5 NR NR NR 0.5
Eye Makeup Preparations 2299 9 }
Eyebrow Pencil 403 24 15 P3-243 6 4 NR NR : NR NR
Eyeliner 675 7 56 7 126 28191 2-18 2 NR NR i NR 2
Eye Shadow 812 90 16 i 3.2-147 2-6 NR NR NR : NR 9
Eye Lotion 27 3 NR i NR 03 : '
Eye Makeup Remover 1 NR 1 : NR NR
False Eyelashes 1 NA NA i NR NA _ _ : :
Mascara 284 36 20 P 4.6-11 3-6 3 2 NR : NR 3
Eyelash and Eyebrow Adhesives, Glues, and Sealants 24 : NA : NA NR NA : : :
Eyelash and Eyebrow Preparations (primers, 44 NA NA : NR NA
conditioners, serums, fortifiers) :
Eyelash Cleansers 3 NA NA NR NA : : : i
Other Eye Makeup Preparations 181 26 33 i NR 8-19 NR NR NR : NR 05
Children’s Eye Makeup Preparations 26 : : : : :
Children’s Eyeshadows 26 NA NA : NR . NA
Other Children’s Eye Makeup 1 NA NA NR NA
Fragrance Preparations 84 ; : 3 ;
Cologne and Toilet Water : : .
Perfumes 19 1 1 02  NR
Other Fragrance Preparation 66 NR 1 : 1 NR
Hair Preparations (non-coloring) 146 ; ] 2
Hair Conditioners 4(1.0);3 (o) : NR 3 o2 o4
Hair Sprays (aerosol fixatives) 13 NR NR : NR NR
Hair Straighteners 4 NR 1 : NR 0.4




Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
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# of Uses

Max Conc of Use

# of Uses i

Max Conc of Use

RLD (2025)' . VCRP (2023)*

VCRP (2002)° : % (2022)°

% (2003)°

% (2003)°

RLD (2025)'  VCRP (2023)>. VCRP (2002’ : % (2022)°

Permanent Waves 4 NR NR : NR NR
Rinses (non-coloring) 1 NR NR NR NR
Shampoos (non-coloring) 2 (r.0.) NR NR NR NR
Tonics, Dressings, and Other Hair Grooming Aids 33 25 15 0.32-30 0.8
Wave Sets
Other Hair Preparations 82 (l.o.); 11 1 NR 3-50 1 (Lo.); NR NR NR NR
7 (r.0.) 1 (r.0.)
Hair Coloring Preparations 70
Hair Dyes and Colors (all types requiring caution 27 NR NR 1 NR
statements and patch tests)
Hair Tints 29 NR NR NR NR
Hair Rinses (coloring) 1 (r.0.) NR NR 2 NR
Hair Color Sprays (aerosol)
Hair Lighteners with Color 2 NR NR NR NR
Hair Bleaches
Eyelash and Eyebrow Dyes 1 NA NA NR NA
Other Hair Coloring Preparation 11 (Lo.); 2 NR 1 NR NR NR NR 1 NR NR
(ro.)
Makeup Preparations (not eye; not children’s) 6289 22
Blushers and Rouges (all types) 721 41 8 2.2-13 6-10
Face Powders 246 20 1 54 NR
Foundations 314 (traditional 29 35 5.6-15 9-12 NR NR 5 NR 11
application);
7 (airbrush
application)
Leg and Body Paints 123 (traditional 2 NR NR NR
application)
Lipstick and Lip Glosses 4440 466 229 5.9-17.6 0.5-10 3 1 7 0.54 0.5
Makeup Bases 137 (traditional 8 2 0.1 NR
application);
1 (airbrush
application)
Makeup Fixatives 32 1 1 NR NR
Other Makeup Preparations 525 (Lo.); 87 33 16.8 3-13 19 (Lo.) NR NR NR 0.5
3 (r.0.)
Makeup Preparations for Children (not eye) 206 1
Children’s Blushers and Rouges (All Types) 10 NA NA NR NA NA NA NA
Children’s Face Paints 7 NA NA NR NA 1 NA NA NR NA
Children’s Face Powders 2 NA NA NR NA
Children’s Foundations 1 NA NA NR NA
Children’s Lipsticks and Lip Glosses 167 NA NA NR NA
Other Children’s Makeup 26 NA NA NR NA
Manicuring Preparations (Nail) 410 1
Basecoats and Undercoats 24 1 NR NR NR
Cuticle Softeners 12 NR NR NR NR
Nail Creams and Lotions 24 1 NR NR NR
Nail Extenders 231 1 NR NR NR
Nail Polish and Enamel 329 15 1 0.092 NR 1 NR NR NR 0.5
Nail Polish and Enamel Removers 26 NR NR NR NR
Other Manicuring Preparations 42 5 NR NR NR




Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category

Distributed for Comment Only -- Do Not Cite or Quote

# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)'  VCRP (2023)>  VCRP (2002)° : % (2022)" % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° : % (2022)* = % (2003)’
Oral Hygiene Products 3 : :
Dentifrices
Other Oral Products 3 NR NR 34.5 10
Personal Cleanliness Products 36
Bath Soaps and Body Washes 23 22 NR NR NR
Deodorants (underarm) 2 NR NR 7.7 (not NR
spray)
Douches
Feminine Deodorants
Other Personal Cleanliness Products 2 (Lo.); 9 (r.0.) 6 1 NR NR
Shaving Preparations 13
Aftershave Lotions
Beard Softeners 2 NR NR NR NR
Shaving Creams (aerosol, brushless, lather) 3 NR NR NR NR
Shaving Soaps (cakes, sticks, etc.) NR NR NR 10 NR
Other Shaving Preparation Products 8 NR NR NR 0.5
Skin Care Preparations 782
Cleansing 69 58 6 0.75-10 2
Depilatories 50 13 1 : 8 4
Face and Neck (excluding shaving preparations) 186 (L.o.); 20 2 10.85-2.2 (not NR
30 (r.0.) © spray)
Body and Hand (excluding shaving preparations) 84 (l.o.); 2 5 £0.2-0.5 (not NR
2 (r.0.) : spray)
Foot Powders and Sprays 3 NR NR NR NR
Moisturizing 335 52 5 0.37 (not NR
spray)
Night 4 5 4 1 2
Paste Masks (mud packs) 22 1 2 1 NR
Skin Fresheners 30 NR NR NR NR
Other Skin Care Preparations 87 (Lo.); NR 10 NR 1
30 (r.0.)
Suntan Preparations 9
Suntan Gels, Creams, and Liquids 5 2 NR NR 1-15
Indoor Tanning Preparations 1 (traditional NR NR NR 15
application)
Other Suntan Preparations NR NR NR 0.2-0.5
Tattoo Preparations 11
Permanent Tattoo Inks
Temporary Tattoo Inks 1 NA NA NR NA
Other Tattoo Preparations 10 NA NA NR NA
Other Preparations (i.e., those preparations that do 153 NA NA NR NA

not fit another category)




Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
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# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)' - VCRP (2023)> . VCRP (2002)° : % (2022)" % (2003)° | RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* = % (2003)’
Ozokerite Paraffin
Totals* 8498 371 680 0.1-23.3 0.08-22 7243 737 481 0.01-21 0.03-99
summarized by likely duration and exposure**
Duration of Use
Leave-On oAk 367 621 23.3 1-22 HoAk 543 400 0.01-18.6 99
Rinse-Off oAk 4 59 0.1 0.08-22 oAk 194 81 :0.45-21 32
Diluted for (Bath) Use ok x NR NR 0 15 HkE NR NR NR NR
Exposure Type
Eye Area ek 71 83 : 0.98-15.2 2-22 i 227 52 : 0.19-18.6 1-20
Incidental Ingestion ok 138 374 i 5812 0 221 ok 118 134 © 9182 2-10
Incidental Inhalation-Spray ek 2;23%4¢ 13;37°® 2-23.3¢ 15;1-15% ek 68% 12°¢ 58%24¢ 7;2.2-13.5%:0.3-20% 3¢
7¢ :
Incidental Inhalation-Powder hdek 13;4° I;1%12°¢ 2: 6" 1;2° e 12; 1% 12¢ 24°¢ 0.5-15° 1°%3¢
Dermal Contact i 201 228 0.1-23.3 0.08-22 i 375 264 0.091-21 0.3-99
Deodorant (underarm) il 59¢ NR 2.8 NR i NR 2° 11-11.1 NR
Hair - Non-Coloring dk 17 6 2-6.5 NR Bk 39 33 1.5-13.5 2-20
Hair-Coloring i NR 46 NR 0.3 Bk 86 13 0.45-5 NR
Nail ek NR 1 NR 3 ek 6 9 0.01-3.2 0.03-2
Mucous Membrane i 138 375 5.8-12 0.08-21 i 126 157 9-21 2-10
Baby Products il NR 1 NR 2 il 1 NR NR 1
as reported by product category
Baby Products 5
Baby Lotions/Oils/Powders/Creams NR NR 1 NR 2 1 1 NR NR 1
Other Baby Products 3 (lo.); 1 NR NR NR NR
(r.0.)
Bath Preparations 3 4
Bath Oils, Tablets, and Salts 2 NR NR NR NR
Other Bath Preparations 3 NR NR NR 15 2 NR NR NR NR
Eye Makeup Preparations (not children’s) 2084 1790
Eyebrow Pencil 336 8 8 : 8 NR 171 13 4 17.9 6
Eyeliner 827 23 11 $0.98-152 ¢ 7-10 446 32 7 : 18.6 4-20
Eye Shadow 554 20 10 : 7.1 i 6-14 393 47 5 : 0.19-15.3 3-8
Eye Lotion 12 2 NR 4 NR 9 1 1 : NR 1-6
Eye Makeup Remover 1 NR 3 NR 2-4 1 NR 3 NR NR
False Eyelashes 3 NA NA NR NA
Mascara 337 15 25 NR 7-9 700 113 28 9-17 6-20
Eyelash and Eyebrow Adhesives, Glues, and Sealants 17 NA NA NR NA 12 NA NA NR NA
Eyelash and Eyebrow Preparations (primers, 30 NA NA NR NA 39 NA NA NR NA
conditioners, serums, fortifiers)
Eyelash Cleansers NA NA NA
Other Eye Makeup Preparations 127 3 26 NR 2-22 111 21 4 6 4
Children’s Eye Makeup Preparations 1 5
Children’s Eyeshadows 1 NA NA NR NA
Other Children’s Eye Makeup 1 NA NA NR NA 4 NA NA NR NA
Fragrance Preparations 170 32
Cologne and Toilet Water NR NR 1 NR 15
Perfumes 50 1 10 NR 15 5 NR NR NR NR
Other Fragrance Preparation 121 1 2 NR 15 28 NR 1 7 NR
Hair Preparations (non-coloring) 164 204
Hair Conditioners 14 NR 1 NR NR 16 (l.o.); 5 7 1.5-2 2
15 (r.0.)
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# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° : % (2022)* % (2003)°
Hair Sprays (aerosol fixatives) 8 NR NR ' NR NR 11 NR 5 NR : NR NR
Hair Straighteners 2 NR NR NR NR 12 5 NR NR NR
Permanent Waves 1 NR NR NR NR 7 NR NR NR NR
Rinses (non-coloring) 25 NR NR NR NR
Shampoos (non-coloring) : 6 (r.0.) NR 1 NR NR
Tonics, Dressings, and Other Hair Grooming Aids 61 : 14 3 i 265 NR 48 : 21 : 23 2.2-13.5 2-20
Wave Sets 2 NR NR i NR NR NR : NR 1 NR NR
Other Hair Preparations 81 (L.o); 3 2 NR NR 72 (l.o.); 8 1 NR 2
5 (r.0.) 14 (r.0.)
Hair Coloring Preparations 58 885
Hair Dyes and Colors (all types requiring caution 33 NR 46 NR NR 787 82 NR 5 NR
statements and patch tests)
Hair Tints 17 NR NR NR NR 209 1 1 NR NR
Hair Rinses (coloring) 1 : NR NR NR NR 1 (lo); 3 (r.0) : NR : NR NR NR
Hair Color Sprays (aerosol) 2 NR NR NR NR NR NR 2 NR NR
Hair Lighteners with Color : :
Hair Bleaches 1 NR NR NR NR 4 1 NR 0.45 NR
Eyelash and Eyebrow Dyes 1 : NA NA NR NA
Other Hair Coloring Preparation 5 (l.o.); NR NR NR 0.3 17 (l.o.); 2 10 NR NR
2 (r.0.) 11 (r.0.)
Makeup Preparations (not eye; not children’s) 5333 3442
Blushers and Rouges (all types) 307 1 10 NR 2-21 212 17 % 4 6 NR
Face Powders 168 : 13 1 2 1 75 12 NR 0.091 NR
Foundations 655 11 33 NR 4-15 404 20 33 0.5-6 2-6
(traditional (traditional
application); application)
3 (airbrush
application)
Leg and Body Paints 68 (traditional NR NR NR 8 103 2 NR NR NR
application) (traditional
application)
Lipstick and Lip Glosses 3765 138 374 L5812 2-21 2330 118 134 9-18.2 2-10
Makeup Bases 116 3 11 : NR NR 162 4 37 NR NR
(traditional :
application);
1 (airbrush
application) :
Makeup Fixatives 52 NR NR NR NR 7 2 1 NR NR
Other Makeup Preparations 398 (L.o.) 33 37 6.5 3-21 223 (Lo.) 29 18 0.5 2-21
Makeup Preparations for Children (not eye) 156 65
Children’s Blushers and Rouges (All Types) 3 : NA NA NR NA 1 : NA NA NR NA
Children’s Face Paints 1 NA NA NR NA 5 i NA NA NR NA
Children’s Face Powders :
Children’s Foundations
Children’s Lipsticks and Lip Glosses 152 NA NA NR NA 45 NA NA NR NA
Other Children’s Makeup 1 NA NA NR NA 17 : NA NA NR NA
Manicuring Preparations 9 49
Basecoats and Undercoats 1 NR NR NR NR NR 1 NR 0.01 NR
Cuticle Softeners 3 NR 1 NR NR 1 NR 1 NR NR
Nail Creams and Lotions 1 1 3 NR NR
Nail Extenders 1 NR NR NR NR
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Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
# of Uses i Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* % (2003)° | RLD (2025)' VCRP (2023)> VCRP (2002)° : % (2022)* % (2003)°
Nail Polish and Enamel 1 NR NR - NR 3 30 2 5 E NR ©0.03-2
Nail Polish and Enamel Removers : 3 NR NR : NR NR
Other Manicuring Preparations 5 NR NR NR NR 14 2 NR 3.2 NR
Oral Products 2 A
Dentifrices 1 NR NR . NR NR : ;
Other Oral Products 1 7 NR 7 NR i NR NR NR 7 NR 7 NR i 112 NR
Personal Cleanliness 154 = 24
Bath Soaps and Body Washes 1 : NR i NR : NR 0.08 7 5 7 : 21 : NR
Deodorants (underarm) 147 59 NR : 2.8 NR 3 NR 2 o 11-11.1 NR
(not spray) (not spray)
Douches 5(.o.);9 NR NR : NR NR
: (r.0.) :
Feminine Deodorants 13 (Lo.) NR NR NR NR :
Other Personal Cleanliness Products 1 (Lo.); NR 1 : NR NR NR 3 16 : NR NR
4 (r.0.) : :
Shaving Preparations 4 13 :
Aftershave Lotions 1 NR NR : NR : NR 1 NR NR : NR : NR
Beard Softeners : : 1 2 NR :NR NR
Shaving Creams (aerosol, brushless, lather) 2 NR NR : NR NR 2 NR 1 : NR NR
Shaving Soaps (cakes, sticks, etc.) i
Other Shaving Preparation Products 1 NR NR NR NR 9 2 NR NR NR
Skin Care Preparations 421 696
Cleansing 18 2 4 i 0.1 1-5 51 12 26 i NR_12-20
Depilatories 6 NR NR : NR NR 194 75 1 : NR - NR
Face and Neck (excluding shaving preparations) 62 (Lo.); 4 2 6 NR 99 (Lo.); 11 4 1-8 NR
15 (r.0.) ! (not spray) 14 (r.0.) ! (not spray)
Body and Hand (excluding shaving preparations) 34 (l.o) NR 10 NR 7 121 (Lo.); 1 19 i 0.5-15 3
7 (r.0.) (not spray)
Foot Powders and Sprays 13 NR NR : NR NR 1 NR 1 : NR NR
Moisturizing 256 9 15 P0.2-3 1-5 208 40 24 i 0.8-5 2
! (not spray) ! (not spray)
Night 3 NR 7 : NR : 2 5 : 4 : 6 : NR :..0.3-8
Paste Masks (mud packs) 5 2 4 NR NR 6 1 7 NR 32
Skin Fresheners 5 NR NR : NR NR 18 1 NR : NR NR
Other Skin Care Preparations 50 (L.o.); 6 7 © NR 6 80 (1.o.); 15 27 : 15 99
8 (r.0.) : 19 (r.0.) :
Suntan Preparations 15 : 12 : : 3 :
Suntan Gels, Creams, and Liquids 12 NR 9 23.3 i 8-15 10 2 3 NR c2-10
Indoor Tanning Preparations : :
Other Suntan Preparations 3 NR 3 NR 3-12 2 NR 2 NR : 20
Tattoo Preparations 9 : : 5 : :
Permanent Tattoo Inks : :
Temporary Tattoo Inks 2 ~__NA NA i NR _~NA 1 ~__NA 7 NA i NR NA
Other Tattoo Preparations 7 NA NA P NR_~NA 4 NA NA : NR NA
Other Preparations (i.e., those preparations that do 62 NA NA NR NA 153 NA NA NR NA
not fit another category)
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# of Uses

| Max Conc of Use

# of Uses

Max Conc of Use

RLD (2025)'  VCRP (2023)>. VCRP (2002’ : % (2022)° % (2003)°

RLD (2025)'  VCRP (2023)° . VCRP (2002)° :

% (2022)°

% (2003)°

Synthetic Beeswax Synthetic Wax

Totals* 5602 164 179 :0.0012-24.9  0.05-18 15,166 1050 215 0.05-36 0.1-29
summarized by likely duration and exposure**
Duration of Use
Leave-On HEE 154 178 0.0012-24.9 = 0.05-18 o 1014 214 0.05-36 0.1-29
Rinse-Off oAk 10 1 : 5 NR oAk 35 1 0.3-11.2 5
Diluted for (Bath) Use ok NR NR NR NR Ak 1 NR NR NR
Exposure Type
Eye Area i 98 23 1-24.9 0.05-18 il 234 50 0.75-36 0.8-27
Incidental Ingestion e 23 131 2-23.3 4-7 i 536 134 ©2.6-16.8 3-29
Incidental Inhalation-Spray el 3,104 5¢ 1;5%3¢ 20;5.3* 0.5-12% 1-3° d 5;,23%47°¢ 3,12 0.3;0.05-5? 1-32
Incidental Inhalation-Powder ke 1% 5¢ 1% 3¢ 0.0012-1.5* : 0.5% 1-3¢ dekek 15;7°¢ 2 : 5 0.5; 4% 2-4°
Dermal Contact ke 86 42 :0.0012-24.9 - 0.06-14 il 493 70 0.1-36 0.5-27
Deodorant (underarm) bl NR NR : NR NR ikl 12 NR 3.4-12 NR
Hair - Non-Coloring sk 5 NR 5.3 12 ek 5 1 0.05-5 NR
Hair-Coloring i NR NR NR NR fd NR NR NR NR
Nail bl NR NR NR NR il NR NR NR 0.1
Mucous Membrane ke 23 131 2-23.3 4-7 ek 548 134 2.6-16.8 3-29
Baby Products il 1 2 NR 0.5 il NR NR NR 4
as reported by product category
Baby Products 5 4
Baby Lotions/Oils/Powders/Creams 4 1 1 NR 0.5 2 NR NR NR 4
Other Baby Products 1 (lo.) NR 1 NR NR 1 (lo.); 1 (r.0.) NR NR NR NR
Bath Preparations (diluted for use) 1 4
Bath Oils, Tablets, and Salts 1 NR NR NR NR
Other Bath Preparations 4 1 NR NR NR
Eye Makeup Preparations 1697 4423
Eyebrow Pencil 144 11 6 NR NR 682 28 2 5-36 NR
Eyeliner 470 18 9 2-24.9 0.06-14 1731 104 28 0.75-14.1 0.8-27
Eye Shadow 475 5 1 1-13.6 NR 1835 68 9 4.1-9.6 NR
Eye Lotion 16 2 NR NR NR 11 1 NR NR NR
Eye Makeup Remover 1 NR NR NR NR 1 NR NR NR NR
False Eyelashes 1 NA NA NR NA 5 NA NA NR NA
Mascara 519 50 6 8-9.3 0.05-18 226 16 10 1.5-8.7 2-11
Eyelash and Eyebrow Adhesives, Glues, and Sealants 20 NA NA NR NA 19 NA NA NR NA
Eyelash and Eyebrow Preparations (primers, 77 NA NA NR NA 60 NA NA NR NA
conditioners, serums, fortifiers)
Eyelash Cleansers NA NA NA NA NA NA
Other Eye Makeup Preparations 86 12 1 14.7 0.06-9 256 17 1 13 NR
Children’s Eye Makeup Preparations 4 2
Children’s Eyeshadows 3 NA NA NR NA 1 NA NA NR NA
Other Children’s Eye Makeup 1 NA NA NR NA 1 NA NA NR NA
Fragrance Preparations 28 58
Cologne and Toilet Water
Perfumes 12 NR NR 20 NR 13 1 1 0.3 NR
Other Fragrance Preparation 16 2 1 NR NR 46 4 2 NR
Hair Preparations (non-coloring) 59 47
Hair Conditioners 7 (l.o.); 1 NR NR NR 3 (l.o.) NR 1 0.3 NR

2 (r.0.)
Hair Sprays (aerosol fixatives) NR 1 NR NR NR 1 NR NR NR NR
Hair Straighteners 1 NR NR NR NR 1 NR NR NR NR
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# of Uses | Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)'  VCRP (2023)>  VCRP (2002)° : % (2022)" % (2003)° | RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* = % (2003)’
Permanent Waves 1 NR NR : NR NR 1 NR NR : NR NR
Rinses (non-coloring) 3 NR NR NR NR
Shampoos (non-coloring)
Tonics, Dressings, and Other Hair Grooming Aids 22 2 NR 5.3 12 15 4 NR 0.05-5 NR
Wave Sets 3 NR NR NR NR 1 NR NR NR NR
Other Hair Preparations 26 (l.o.); 7 1 NR NR NR 17 (Lo.); 1 NR NR NR
(r.0.) 6 (r.0.)
Hair Coloring Preparations 671 95
Hair Dyes and Colors (all types requiring caution 404 NR NR NR NR 45 NR NR NR NR
statements and patch tests)
Hair Tints 9 NR NR NR NR 20 NR NR NR NR
Hair Rinses (coloring) 1(r.0.) NR NR NR NR 1(Lo.) NR NR NR NR
Hair Color Sprays (aerosol)
Hair Lighteners with Color 1 NR NR NR NR 1 NR NR NR NR
Hair Bleaches 1 NR NR NR NR 2 NR NR NR NR
Eyelash and Eyebrow Dyes 7 NA NA NR NA
Other Hair Coloring Preparation 144 (Lo.); 117 NR NR NR NR 26 (Lo.); NR NR NR NR
(r.0.) 1(r.0.)
Makeup Preparations (not eye; not children’s) 2453 9870
Blushers and Rouges (all types) 308 NR NR 9 NR 1031 66 11 1.8-9.3 2
Face Powders 31 NR NR NR NR 278 15 2 5 0.5
Foundations 175 (traditional 1 2 NR NR 758 (traditional 8 6 0.1-8.4 9
applications; 2 applications);
(airbrush 2 (airbrush
applications applications)
Leg and Body Paints 22 (traditional 1 NR NR 13 30 (traditional 1 NR NR NR
applications) applications)
Lipstick and Lip Glosses 1772 23 131 2-23.3 4-7 7227 536 134 2.6-16.8 3-29
Makeup Bases 42 NR 1 NR NR 177 (traditional 2 2 NR NR
applications)
Makeup Fixatives 13 NR NR NR NR 140 1 NR NR NR
Other Makeup Preparations 168 (l.0.) NR 9 NR 1 811 (l.o.); 6 83 4 NR NR
(ro.)
Makeup Preparations for Children (not eye) 50 268
Children’s Blushers and Rouges (All Types) 8 NA NA NR NA 2 NA NA NA
Children’s Face Paints 11 NA NA NA
Children’s Face Powders 2 NA NA NA
Children’s Foundations 1 NA NA NA
Children’s Lipsticks and Lip Glosses 44 NA NA NR NA 238 NA NA NA
Other Children’s Makeup 2 NA NA NR NA 19 NA NA NA
Manicuring Preparations (Nail) 14 9
Basecoats and Undercoats
Cuticle Softeners 2 NR NR NR NR 2 NR NR NR 0.1
Nail Creams and Lotions 2 NR NR NR NR 1 NR NR NR NR
Nail Extenders
Nail Polish and Enamel 1 NR NR NR NR S NR NR NR NR
Nail Polish and Enamel Removers
Other Manicuring Preparations 10 NR NR NR NR 1 NR NR NR NR
Oral Hygiene Products 2 1

Dentifrices
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Table 1. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category
# of Uses i Max Conc of Use # of Uses i Max Conc of Use
RLD (2025)'  VCRP (2023)> VCRP (2002)° : % (2022)" % (2003)° | RLD (2025)' VCRP (2023)> . VCRP (2002)° : % (2022)* = % (2003)’
Other Oral Products 2 NR NR . NR ~NR 1 NR f NR 112 NR
Personal Cleanliness Products 15 ; 58
Bath Soaps and Body Washes 21 9 NR 7.9 NR
Deodorants (underarm) 8 NR NR NR NR 6 12 NR 3.4-12 NR
(not spray)
Douches
Feminine Deodorants
Other Personal Cleanliness Products 3 (Lo.); NR NR NR NR 31 (r.0.) 2 NR NR NR
6 (r.0.)
Shaving Preparations 7 6
Aftershave Lotions NR NR NR NR 1
Beard Softeners 1 NR NR NR NR
Shaving Creams (aerosol, brushless, lather) 2 NR NR NR NR
Shaving Soaps (cakes, sticks, etc.)
Other Shaving Preparation Products 4 NR NR NR NR 6 1 NR NR NR
Skin Care Preparations 596 558
Cleansing 35 2 1 5 NR 118 20 NR 4-7.6 5
Depilatories 13 4 NR : NR NR 15 2 NR NR NR
Face and Neck (excluding shaving preparations) 163 (l.o.); 21 5 1 : 0.0012-0.5 NR 153 (Lo.); 4 NR : 1.2 3
(r.0.) (not spray) 36 (r.0.) (not spray)
Body and Hand (excluding shaving preparations) 132 (L.o.); NR 2 © 1.5 (not 1-3 13 (lo.); 5 3 NR ¢ 0.1-0.3 2-4
6 (r.0.) spray) (r.0.) (not spray)
Foot Powders and Sprays 1 NR NR NR NR 2 NR NR : NR NR
Moisturizing 227 5 5 NR 0.5 165 17 1 5-5.9 NR
(not spray)
Night 36 3 NR NR NR 7 2 NR : NR 3
Paste Masks (mud packs) 6 3 NR NR NR 4 1 NR NR NR
Skin Fresheners 7 NR NR NR NR 4 NR NR NR NR
Other Skin Care Preparations 92 (l.o.); 3 1 NR NR 98 (l.0.); 20 1 2-10 NR
7 (r.0.) 30 (r.0.)
Suntan Preparations 8 15 :
Suntan Gels, Creams, and Liquids 6 NR NR NR NR 10 NR NR : 1 (not spray) : NR
Indoor Tanning Preparations 1 (traditional NR NR ; NR NR
application)
Other Suntan Preparations 2 NR NR NR NR 4 NR NR NR 1
Tattoo Preparations 2
Permanent Tattoo Inks
Temporary Tattoo Inks
Other Tattoo Preparations 2 NA NA NR NA
Other Preparations (i.e., those preparations that do 62 NA NA NR NA 51 NA NA NR NA
not fit another category)

NR — not reported; NA — not applicable (this category was not part of the VCRP)

l.o. — leave-on; r.o. — rinse-off

*The total FOU provided for RLD refers to the ingredient count supplied by FDA, and is not a summation of the number of uses per category because each product may be categorized under multiple product categories.
For data supplied via the VCRP or by the Council survey, the sum of all exposure types may not equal the sum of total uses because each ingredient may be used in cosmetics with multiple exposure types.

**Likely duration and exposure are derived from VCRP and survey data based on product category (see Use Categorization https://www.cir-safety.org/cir-findings)

**%* In the RLD each ingredient may be reported under several product categories, making a summation of RLD misleading in comparison to VCRP data. Accordingly, RLD are presented below by product category (as
supplied by FDA), but are not summarized by likely duration and exposure.

****at the time of the YEAR safety assessment, concentration of use data were not reported by the FDA, and a concentration of use survey was not conducted; YYYY data were presented in the original assessment and
are reported here [if applicable]
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1t is possible these products are sprays, but it is not specified whether the reported uses are sprays.
® Tt is possible these products are powders, but it is not specified whether the reported uses are powders.
“Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories
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Table 2. Non-Cosmetic Use

Ingredient Data Reference Notes
Ozokerite Ozokerite, Ceresin, Montan Wax, Paraffin, Microcrystalline Wax, and Synthetic Wax are permitted 21 CFR 175.105 Not included in original report.
Ceresin for use in adhesives intended for use in packaging, transporting, or holding food.
Montan Wax
Paraffin*
Microcrystalline Wax*
Synthetic Wax*
Montan Wax Montan Wax is permitted for use as a defoaming agent in the manufacture of paper and paperboard 21 CFR 176.210 Not included in original report.
intended for use in packaging, transporting, or holding food.
Montan Wax Montan Wax, Paraffin, Microcrystalline Wax, and Synthetic Wax are permitted for use in rubber 21 CFR 177.2600 Not included in original report.
Paraffin* articles intended for repeated use. It may be safely used in producing, manufacturing, packing,
Microcrystalline Wax* processing, preparing, treating, packaging, transporting, or holding food.
Synthetic Wax*
Paraffin* Paraffin, Microcrystalline Wax, and Synthetic Wax must meet the following ultraviolet absorbance 21 CFR 178.3710 Not included in original report.
Microcrystalline Wax* limits when subjected to the analytical procedure described in 21 CFR 172.886(b):
Synthetic Wax* Millimicrons Maximum
280 to 289 0.15
290 to 299 12
300 to 359 .08
360 to 400 .02
- may contain antioxidant permitted in food by regulations issued in accordance with section 409 of
the act

- may contain a total of not more than 1 weight percent of residues of polymers listed in 21 CFR
178.3710(d)

- may contain 2-hydroxy-4-n-octoxybenzophenone as a stabilizer at a level not to exceed 0.01 weight
percent of the petroleum wax

-may contain poly(alkylacrylate) (CAS Reg. No. 27029-57-8) as a processing aid in the manufacture
of petroleum wax.

Paraffin* Paraffin and Microcrystalline Wax are petrolatum waxes can be used the following: 21 CFR 172.886 Paraffin was mentioned to be used in fruit and vegetable
Microcrystalline Wax* - in chewing gum base, as a masticatory substance up to an amount not to exceed good manufacturing protection in the original report, but the other uses in a chewing
Synthetic Wax* practice gum base, as a defoamer, and in microcapsules for spice-flavoring

- on cheese and raw fruits and vegetables as a protective coating up to an amount not to exceed good substances were not included for both Paraffin and

manufacturing practice Microcrystalline Wax.

-as a defoamer in food as based on 21 CFR 173.340. This information was not included at all for Synthetic Wax.

- as a component of microcapsules for spice-flavoring substances to exceed 50 percent by combined
weight of the microcapsule and spice-flavoring substance mentioned in 21 CFR 172.230.

Paraffin* Paraffin and Microcrystalline Wax may be included the production of defoaming agents in articles 21 CFR 176.200 Not included in original report.
Microcrystalline Wax* intended for use in producing, manufacturing, packing, processing, preparing, treating, packaging,
Synthetic Wax* transporting, or holding food.
Paraffin* Paraffin and Microcrystalline Wax may be included in cellophane used for packaging food. 21 CFR 177.1200 Paraffin was mentioned to be used in food coating in the original
Microcrystalline Wax* report, but the specific use in cellophane was not included for
Synthetic Wax* both Paraffin and Microcrystalline Wax.

This information was not included at all for Synthetic Wax.
Paraffin* Paraffin and Microcrystalline Wax may be included in surface lubricants employed in the manufacture 21 CFR 178.3910 Not included in original report.
Microcrystalline Wax* of metallic articles that contact food.
Synthetic Wax*
Paraffin* Paraffin and Microcrystalline Wax may be included not to exceed 1 pct by weight of the polymer in 21 CFR 179.45 Paraftin was mentioned to be used in waxed paper in the original
Microcrystalline Wax* films prepared from basic polymers and with or without adjuvants for use during the irradiation of report, but the specific use in films to use during the irradiation of
Synthetic Wax* prepackaged foods. prepackaged foods were not included for both Paraffin and

Microcrystalline Wax-
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Table 2. Non-Cosmetic Use

Ingredient Data Reference Notes

Paraffin* Paraffin and Microcrystalline Wax may be used in used as components of the uncoated or coated food- 21 CFR 176.170 In the original report, Paraffin was mentioned to be used in waxed
Microcrystalline Wax* contact surface of paper and paperboard intended for use in producing, manufacturing, packaging, paper and Microcrystalline Wax was mentioned to be used in
Synthetic Wax* processing, preparing, treating, packing, transporting, or holding aqueous and fatty foods. laminating paper. However, the details of these papers being used

in producing, manufacturing, packaging, processing, preparing,
treating, packing, transporting, or holding aqueous and fatty foods
were not included. This information was not included at all for

Synthetic Wax.

Paraffin Paraffin can be used as used in an antimicrobial pesticide formulation that can be used in the 40 CFR 180.940 Not included in original report.
following; food-contact surfaces in public eating places, dairy-processing equipment, and food-
processing equipment and utensils.

Paraffin Paraffin may be used as substance in the preparation of an acrylate ester copolymer coating for a food- 21 CFR 175.210 The use of this ingredient was mentioned to be used in food
contact surface of an article intended for packaging and holding food, including heating of prepared coating in the original report, but the specific use in acrylate ester
food. copolymer coating was not included.

Paraffin Paraffin may be used as a substance in the preparation of a resinous and polymeric coating for a food- 21 CFR 175.300 The use of this ingredient was mentioned to be used in food
contact surface of article intended for use in producing, manufacturing, packing, processing, preparing, coating in the original report, but the specific use in a resinous
treating, packaging, transporting, or holding food. and polymeric coating was not included.

Microcrystalline Wax* Microcrystalline Wax may be used in used as substances in resinous and polymeric coatings may be 21 CFR 175.320 Not included in original report.

safely used as the food-contact surface of articles intended for use in producing, manufacturing,
packing, processing, preparing, treating, packaging, transporting, or holding food

Synthetic Wax Synthetic Wax may be used in applications and under the same conditions where petroleum wax is 21 CFR 172.888 Not included in original report.
permitted provided that the synthetic petroleum wax meets the definition and specifications prescribed
in § 172.888 of this chapter.

Synthetic Wax Synthetic Wax should conform to the following specifications: 21 CFR 175.250 The original report mentions that Synthetic Wax can be referred
-there is not specification for congealing point except those components that have a congealing point to as Synthetic Paraffin but does not mention the specifications.
below 50°C as mentioned in 21 CFR 175.250(b)(1)

-oil content should not exceed 2.5% as determined by ASTM method D721-56T.
-the absorptivity at 290 millimicrons in decahydronaphthalene at 88°C should not exceed 0.01 as
determined by ASTM method E131-81a.

Prescription/OTC/Therapeutic Use Studies
Paraffin Paraffin can be used up to 5 percent in combination with one or more other emollient agents included ~ 21 CFR 349.14  The use of this ingredient was mentioned to be used in
in the monograph as an ophthalmic emollient. pharmaceutical ointments and salves in the original report, but the
percentage was not mentioned.

CFR - Code of Federal Regulations; OTC - over-the-counter
*In the regulations, “petroleum wax” is mentioned but as Paraftin and Microcrystalline Wax are petroleum waxes, this applies to these ingredients as well. Synthetic Wax may also be used in the same applications that
petroleum wax is mentioned.
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Test Article Vehicle Animals/Group Dose/Concentration Protocol LD5y/LCs¢/Results Reference Notes
ORAL
Montan Wax oil rats (10/sex/dose) 12,000 mg/kg (6000 OECD TG 401 (acute oral toxicity); LDsy> 12000 mg/kg bw; 1 female rat 1 No oral acute toxicity reports in the
mg/kg applied in 2 doses administered via gavage; applied 2x died directly after application while original report.
within 2 h) within 2 h & observed after 7 d. other rats had no symptoms.

Paraffin arachis oil rats (5/sex/dose) 1000 and 5000 mg/kg OECD TG 401 (acute oral toxicity); LDsy> 5000 mg/kg bw; lack of 2 This study was not included in the
administered via gavage; weighed  system toxicity effects and mortality original report, but the oral acute
and observed after dosing at 20 min, toxicity studies showed that Paraffin
1,24,48, and 72 h, and 7 d. was relatively nonlethal.

Synthetic Wax  none Sprague-Dawley rats 5000 mg/kg OECD TG 420 (acute oral toxicity - LDsy > 5000 mg/kg; no deaths or 3 This study was not included in the

(5/sex/dose) fixed dose method); administered signs of systemic toxicity; body original report, but the oral acute
via gavage; clinical observations weight gain was normal; no toxicity studies showed that Synthetic
made at 0.5, 1, 2, and 4 h and 1x per abnormalities at necropsy Wax did not produce toxic effects.
day for 14 d; body weights recorded
at 0, 7, and 14 d; organ weights and
histopathology also examined

DERMAL

Paraffin olive oil Sprague-Dawley rats 2000 mg/kg bw OECD TG 402 (acute dermal LD50 > 2000 mg/kg bw; scab 2 This study was not included in the

(5/sex/dose) toxicity); dermally exposed for formations on 4/5 male & 2/5 female original report, but the dermal acute
24 h; observed for 14 d. rats (lesions remained throughout toxicity studies showed that Paraffin

whole study but were not severe); had to minimal to no irritation.
lack of system toxicity effects and
mortality, minimal clinical
observations, standard body weight
and weight gain, and necropsy results
Table 4. Oral repeated dose toxicity studies
Study
Test Article Vehicle Animals/Group Duration Dose/Concentration Protocol Results Reference Notes
Paraffin NR Fischer-344 and Sprague 60 d 2% Animals were monitored for food uptake, LOEL is 2% of dietary concentration of 2 No oral repeated dose
Dawley rats (9-10 clinical condition, and weight gain during Paraffin but no NOAEL established; toxicity studies in the
animals/group) the study. At 60 d, rats were killed to Fischer-344: microgranulomas, lymphoid original report.
undergo hematology evaluation, serum cell aggregates in all, greater ALT, AST,
liver enzyme analysis, MHC analysis, & GGT activities in serum, elevated total
histopathological evaluation, and KC were white blood cell & neutrophil counts,
examined for granuloma formation. changes in KC cells
Sprague Dawley: microgranulomas in 1
Paraffin none Fischer 344 rats 90d 0.002, 0.02, 0.2, or OECD TG 408 (Repeated Dose 90-Day ~ The NOAEL was determined to be 1.5 2 No oral repeated dose

(20/sex/dose for waxes,
60/sex for control)

2.0% in diet (~1.5, 15,
150, 1500 mg)

Oral Toxicity Study in Rodents); rats givenmg/kg/d; the rats had histiocytosis in the
test substance via diet; rats observed for  mesenteric lymph nodes, granuloma in
mortality, food consumption, ophthalmo- the liver, and inflammation of cardiac
scopic examination, body weight changes, mitral valve.

hematology, organ weights, histo-

pathology, and clinical chemistry.

toxicity studies in the
original report.

ALT — alanine aminotransferase, AST — aspartate aminotransferase, GGT — gamma-glutamyl transferase; KC - Kupffer cells; LOEL — lowest observed effect level; MHC — major histocompatibility complex; NOAEL -
no observed adverse effect level
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Test Article  Vehicle Animals/Group Dose/Concentration Procedure Results Reference Notes
Paraffin Dressings, creams, and HaCaTs and primary human  Varied across different doses, 10 wound dressings and 7 creams White soft Paraffin (50% 4 No cytotoxicity reports
ointments keratinocytes concentrations, & mediums. and ointments were tested. white soft & 50% liquid in original report.
Cytotoxicity was measured using Paraffin) were found to be
toluidine blue staining (photo noncytotoxic.
visualization) and cell count of
trypan blue excluded cells after 24 h
incubation period.
Melolite was used as negative
control.
Table 6. Genotoxicity studies
Test Article Vehicle Concentration/Dose Test System Protocol Results Reference Notes
IN VITRO
Paraffin DMSO 0.018, 0.037,0.074,0.15,0.29,  mouse lymphoma OECD TG 476 (in vitro mammalian cell gene No evidence of Paraffin 2 No genotoxicity reports in
0.59,1.2,1.7,2.4,3.4,49,7,10 L5178Y cells mutation test); positive controls inducing mutant colonies original report.
mmol/l. MMS & MCA; negative control DMSO; 24 h @ 37°C  over background.
under 5% carbon dioxide.
Synthetic Wax ~ THF 0, 15, 50, 150, 500, 1500, Salmonella typhimurium OECD Guideline 471 (bacterial reverse mutation assay); Non-mutagenic. 3 No genotoxicity reports in
and 5000 pg/plate TA1535, TA1537, TA98 positive controls (4-nitroquinoline-N-oxide, original report.
and TA100 N-ethyl-N-nitro-N-nitrosoguanidine, 9-aminoacridine,
2-Aminoanthracene, benzo(a)pyrene); incubated for 48
Escherichia coli WP2  h & exposure duration was 48-72 h
uvr A
Synthetic Wax ~ THF Experiment I: 3, 10, 33, Experiment I: OECD TG 471 (bacterial reverse mutation assay); Non-mutagenic. 3 No genotoxicity reports in
100, 333, 1000, 2500; and 5000  S. fyphimurium strains ~ negative controls untreated; positive controls (sodium original report.
ng/plate TA1535 azide, MMS, 4-nitro-o-phenylenediamine, 2-amino-
Experiment II: 10, 33, 100, 333, Experiment II: coli strain anthracene); preincubation — 30 min; exposure — 72 h.
1000, 2500, and 5000 ug/plate. ~ WP2 uvrA
Synthetic Wax ~ THF Pre-experiment: 0.8 pg/ml Chinese hamster lung ~ OECD TG 487 (in vitro mammalian cell micronucleus Did not induce gene 3 No genotoxicity reports in
- 100 pg/ml fibroblasts (V79) test); positive controls (ethylmethanesulfonate, 7,12-  mutations at HRPT locus in original report.
Main experiment: 0.09; 0.27; 0.8; dimethylbenzanthracene); 4-h exposure before V79 cells so non-mutagenic.
1.6;3.1; and 6.3 pg/ml expression time at 7 d and selection time at 10 d.

Synthetic Wax ~ THF 100 pg/ml Human lymphocytes OECD TG 487 (in vitro mammalian cell micronucleus Did not induce micronuclei; 3 No genotoxicity reports in
test); positive controls (cyclophosphamide, non-mutagenic. original report.
mitomycin C, vinblastine); exposed for 3 h with and
without test article and 28 h with Cytochalasin B.

Synthetic Wax  acetone preliminary toxicity text: 9.77 Human lymphocytes OECD Guidelines for Testing of Chemicals (2006) No. Did not induce statistically 3 No genotoxicity reports in

to 2500 pg/ml
Main experiment: 2500 pg/ml

487, Draft Proposal for a New Guideline 487: in vitro

micronucleus test; observed 4 and 20 h.

significant increases in cell
frequency with micronuclei.
Synthetic Wax considered
non-clastogenic & non-
aneugenic to human
lymphocytes in vitro.

original report.

DMSO - dimethyl sulfoxide; MCA - 3-methylcholanthrene; MMS - methyl methanesulfonate; THF - tetrahydrofuran
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Test Article Vehicle

Dose/Concentration

Test Population/System

Protocol Results Reference

Notes

Paraffin NR

~5700 mg/kg

Sprague Dawley rats
(~5/wax/sex); control
group (140 male / 157
female)

OECD TG 451 (carcinogenicity Survival rates and growth rates — 2
studies); 5 Paraffin waxes were includedunaffected; tumors were found but

into a feed at 10% for 2 yr. Rats were  incidence was similar across all groups
weighted & inspected every week until and no other toxic effects were found.

all the rats passed away; histological ~ No carcinogenic potential.

examination was completed after death.

This study was not included in the original
report, but the carcinogenicity studies
showed that Paraffin was not carcinogenic.

Table 7. Dermal irritation and sensitization studies

Test Article Vehicle

Dose/Concentration

Test Population/System

Protocol Results Reference

Notes

IRRITATION

IN VITRO

Montan Wax none

25.6 to 25.9 mg per
tissue

EpiDerm™ skin model

OECD TG 431; in vitro skin irritation: Montan Wax was not considered 1
reconstituted human epidermis (Rhe)  irritating and it did not reduce cell
test method for 60 min; incubation time viability.

No in vitro dermal irritation assays provided
in the original report; in vivo studies
resulted in no irritation or sensitization.

was 42 h
ANIMAL
Paraffin none 0.5 ml New Zealand white OECD TG 404 (acute dermal irritation/ Mean erythema score — 0.86; Mean 2 This study was not included in the original
rabbits (n=3) corrosion); exposed to dose for 4 h edema score - 0.67; not irritating report, but the skin irritation studies in
under semi-occlusive conditions and animals resulted in no irritation.
observed for 96 h before irritation score
was measured.
Paraffin none 0.5 mg New Zealand male albino OECD TG 404 (acute dermal irritation/ Slight erythema at 1 h mark; considered 2 This study was not included in the original
Rabbits (n=3) corrosion); exposed to dose for 4 h not irritating. report, but the skin irritation studies in
under semi-occlusive conditions and animals resulted in no irritation.
observed for at 1, 24, 48, and 72 h
before evaluation.
Synthetic Wax none 0.5 ml New Zealand white rabbits OECD TG 404 (Acute Dermal Irritation Primary irritation index was 0 & 3 This study was not included in the original

(n=3)

/ Corrosion); test material was placed ~ Synthetic Wax was classified as a non
via cotton gauze patch and observations irritant to rabbit skin; no corrosive
were made 1, 24, 48, & 72 h afterwards effects.

for primary irritation & scoring.

report, but the skin irritation studies showed
that Synthetic Wax was a nonirritant.

SENSITIZATION

ANIMAL

Montan Wax methyl ethyl
ketone

0,2.5,5.0,10.0 %

female mice (4/sex/dose)

OECD TG 429 (local lymph node All treated animals survived during 1
assay); applied to dorsum of each ear  scheduled study period with no signs of

lobe for 3 consecutive days; positive  toxicity. Montan Wax was not

control was hexyl cinnamic aldehyde  considered skin sensitizing.

No dermal sensitization assays provided in
the original report.

Synthetic Wax olive oil and
liquid
paraffin

Intradermal -100% was
used for challenge
testing after sighting
test of 100 %, 50 %, 25
%, 12.5 %, 6.25 % and
3.125%

Topical — 50% was
used for challenge
testing after sighting
testing of

50 %, 25 % and 12.5 %

Dunkin Hartley female
guinea pigs (n=16; 11 test
animals and 5 control
animals)

OECD TG 406 (Skin Sensitization); Synthetic Wax produced a 0% 3
positive control was a- sensitization rate & was classified as a
Hexylcinnamaldehyde; sighting tests ~ nonsensitizer to guinea pig skin.

done first intradermally and topically

before challenge tests were performed

This study was not included in the original
report, but the skin sensitization studies
showed that Synthetic Wax was a
nonsensitizer.
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Table 8. Ocular irritation studies

Test Article Vehicle Dose/Concentration Test Population Protocol Results Reference Note
IN VITRO
Montan Wax ~ NR 300 ml (~167.6 mg) In vitro HET-CAM (6 eggs for OECD TG 405 (acute eye irritation/ Positive control — severe irritation in 1 No ocular irritation assays
test substance, 3 eggs per corrosion); blood vessels provided in the original report.
control) negative control: physiological sodium Negative control — no irritation
chloride solution; positive controls: sodium Montan Wax had mean irritation score
dodecyl sulphate (1% solution) and sodium of 0.0 and was classified as not an
hydroxide (0.1-N solution); observation timeirritant.
was 5 min at room temperature
ANIMAL
Paraffin Wax ~ NR 0.1 ml New Zealand female white OECD TG 405 (acute eye irritation/ Not irritating to rabbits. 2 This study was not included in
Rabbits (n=3) corrosion); eyes remained unwashed and the original report, but the
animals were observed for 72 h; redness was ocular irritation studies showed
observed 1 h after treatment but no other mild to no irritation.
effects were reported.
Synthetic Wax NR 0.1 ml New Zealand male white OECD TG 405 (acute eye irritation/ Synthetic Wax scored a maximum 3 This study was not included in

Rabbits (n=3)

corrosion); single rabbit treated then 2
additional rabbits were treated after
considered response; assessment of

group mean score of 5.3. It was
classified as a minimal irritant to rabbit
eyes.

the original report, but the
ocular irritation studies showed
that Synthetic Wax was

damage/irritation made 1,24, 48, & 72 h
after treatment.

nonirritating.

Table 9. Case reports

Ingredient Subjects Protocol/Study Description Results/Case Report Summary Reference Notes
Ceresin 37-yr-old female  Case report on subject that had recurring cheilitis A 37-yr-old woman with a history of cheilitis and personal/family history of atopy 5 No case studies were provided in
on upper and lower lip due to the usage of lipstick including allergic rhintis and eczema was patch tested in 2 separate sessions. The first the original report, but clinical
containing Ceresin. test consisted of the North American Contact Dermatitis Group Baseline including 47 assessments showed no to mild
supplementary allergens and 4 of the patient’s own products. The patient only had 1 reaction in lipstick formulations
positive reaction to her own product (Clinique ‘Long last shine berry freeze’ lipstick) containing Ceresin.
and was negative to the other 125 allergens tested. In the second test, the woman had
patch testing with the individual ingredients of the lipstick formulation and only tested
positive to Ceresin. The controls on day 2 and day 4 were negative.
Paraffin 35-yr-old female  Case report on subject that was diagnosed with ~ In 1979, a 35-yr-old woman with a history of working in a factory where the workers 6 No case studies were provided in
Paraffin-induced ELP that developed into were exposed to aerosolized Paraffin. Pulmonary function tests showed a restrictive the original report.
interstitial pulmonary disease with a 25 yr follow pattern, BAL showed increased cell count and a high percentage of lymphocytes. She
up. was diagnosed with Paraffin-induced ELP and was treated with steroid therapy and
discontinued Paraffin exposure. Eventually in a 25 yr follow up, her CT scan indicated
extensive lung fibrosis with diffuse ground-glass, interlobular septal thickening,
intralobular opacities, traction bronchiectasis, and a subpleural honeycomb pattern.
Paraffin 29-yr-old. male Case report on subject that developed foreign A 29-yr-old male came into a sexually-transmitted diseased unit with a painless papule 7 No case studies were provided in

body granulomas due to the subcutaneous
infiltration of liquid Paraffin.

on his penis that had been growing for several months. However, upon examination
there a 4 cm large painful tumor with irregular wound margins and covered with pus.
The edges also contained pus-filled fistulae. The patient mentioned he received a
penicillin injection for syphilis a month ago. Eventually, the patient disclosed that he had
underwent penile enlargement using liquid paraffin at age 15. The subject had a two-
stage scrotum-skin graft as the primary wound closure to cover the penis after surgical
excision was recommended.

the original report, but intradermal
effects were mentioned in the
original report.
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Ingredient Subjects

Protocol/Study Description

Results/Case Report Summary

Reference Notes

Paraffin 25-yr-old male

Case report on subject that experienced acute
aspiration pneumonia due to accidently ingesting

liquid Paraffin during the act of ‘fire-breathing’ orbreath, and trouble breathing. His initial treatment included oxygen therapy via mask, IV

“fire eating’.

A 25-yr-old male was admitted to the emergency unit experiencing dizziness, strong
headaches, and a persistent dry cough with hemoptysis. He had a fever, shortness of

fluids, antibiotics, corticosteroids, bronchodilators, vitamins, anticoagulant, and
Ranitidine. Eventually, after 17 d of treatment, the patient showed improvement where
he was transferred to a regular stationary ward. He continued the oral antibiotics, IV
fluids, and vitamin therapy until he was able to leave after 4 wk. The patient was
monitored for 3 mo and an x-ray was done after 5 mo which showed a regression of the
pulmonary changes.

8

No case studies were provided in
the original report.

Paraffin 83-yr-old female

Case report on subject that developed ELP due to
the usage of paraftin oil as a mouthwash for an
extended period of time.

An 83-yr-old female with dyspnea, hypertension, obesity, and a productive cough was
admitted. In an initial evaluation, it was suspected that she had a non-specific interstitial
fibrosis. A chest CT scan revealed ground-glass opacities and consolidations in the
lower lobes of the lunges. When the patient confirmed that she had been using liquid
Paraffin oil to manage her xerostomia, she was diagnosed with ELP. Her treatment
included discontinuing the usage of liquid paraffin oil, using artificial salvia products to
help with her xerostomia, avoid irritants such as caffeine and tobacco. Eventually, there
was a reduction in cough and no new symptoms reported.

No case studies were provided in
the original report.

Paraffin 7-yr-old. female

Case report on subject that was given liquid
paraffin to treat her constipation but developed
lipoid pneumonia.

A 7-yr-old female with a history of chromosomal unstable translocation and
developmental delay had recurrent lower respiratory tract infections and a persistent
cough for 3 yr before being admitted to the pediatric pulmonology division. A chest CT
revealed that she had consolidations in the right middle lobe, right lower lobe, and left
lower lobe of her lungs. Her mother revealed that she had been giving her child liquid
paraffin for chronic constipation. With this information, and bronchoscopy evaluation
(resulted in 70% lipid-laden macrophage), she was diagnosed with lipoid pneumonia.

No case studies were provided in
the original report.

BAL- bronchoalveolar lavage; CT - computed tomography; ELP - exogenous liquid pneumonia; IV — intravenous
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Final Report on the Safety
Assessment of Fossil
and Synthetic Waxes

Toxicological test data on Ozokerite, Ceresin, Montan Wax, Paraffin,
Microcrystalline Wax, Emulsifying Wax N.F., Synthetic Wax and Synthetic
Beeswax are presented. Based on the documented animal and clinical test
data, it is concluded that these waxes are safe for use as cosmetic ingredients in
the present practices of concentration and use.

FOSSIL AND SYNTHETIC WAXES: INTRODUCTION

he fossil waxes used in cosmetic products are grouped in this report accord-

ing to their source. The mineral waxes, which include Ozokerite, Ceresin and
Montan Wax, are derived from coal and shale. Paraffin and Microcrystalline Wax
are derived from petroleum.*:?

This report also includes a safety review of three synthetic waxes: Emulsifying
Wax N.F., Synthetic Wax, and Synthetic Beeswax, which are manufactured to
meet specific use requirements.

Each of the eight waxes is reviewed separately in this report.

OZOKERITE: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Ozokerite is a naturally occurring fossil wax which consists of aliphatic series
of straight-chain, branched-chain, and cyclic hydrocarbons, and some oxygenated
resinous bodies. It has a delicate needle or short plate microcrystalline
structure.*?

Ozokerite is found near soft shale, which acts as a molecular filter and con-
denser. It has been suggested that the wax was produced when small hydrocar-
bon molecules were polymerized under pressure into large ones. Waxes from
different deposits have somewhat different chemical compositions and physical
properties. Most of the commercial wax is mined in Eastern Europe.® Commer-
cial products called Ozokerite may be mixed with Paraffin to reduce its cost and
with Carnauba Wax, resins, or asphaltum to increase its melting point or hard-

ness. -
43
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Properties

Crude Ozokerite is black; after refining, its color varies from yellow to white.
It hardens on aging, the hardness varying according to its source and refinement.
For other specific properties, see Table 1,247

Reactivity

Ozokerite is less stable than the solid paraffins, reacting readily with fuming
sulfuric acid, chlorosulfonic acid, and concentrated nitric acid. It is water and
alkali resistant.®

Refining and Analytical Methods

The newly mined Ozokerite is first melted in boiling water and separated
from the other residues. The wax is then purified with concentrated sulfuric acid
and decolorized with charcoal. Any remaining color may be bleached out with
more sulfuric acid.**”

The chemical composition of Ozokerite varies according to its source. Pro-
cedures for separating the various chemical fractions and identification have
been published. The various chemical fractions are separated and usually
characterized by infrared spectroscopy and gas chromatography. Normal paraf-
fins, isoparaffins, aromatics, and napthalenes are normal constituents. ®

USE

Noncosmetic Uses

Ozokerite is used in shoe and floor polish, leather dressings, phar-
maceuticals, electrical insulation, cable wax, wax figure making, candles, paper

TABLE 1. Fossil Wax Properties.

Properties Ozokerite Ref. Ceresin Ref. Montan Wax Ref.
Melting pt. 63°-91°C 7 53°-79°C 17 85°-88°C 18
Specific gravity 0.85-0.95 6 0.92-0.94 6 1.00 1
Acid value nil 7 nil 17 25-30 18
Saponification nil 7 nil 17 62-80 18

value
lodine value 7.8-9.2 1 7-10 1 14-18 18
Refractive index 1.440 1 1.4416-1.4465 1 —
Color Black, yellow, green 6 White, yellow 4,6 White, brown 4,6
white when pure (crude)
Soluble in Benzene 6 Alcohol 4,6 Carbon 4,6
tetrachloride
Turpentine Benzene Benzene
Kerosene Chloroform Chloroform
Carbon disulfide Naphtha Dichloroethylene
Isopropy! ether — Isopropy! ether
Trichloroethylene — Naphtha
— - Trichloroethylene
— - : Turpentine

Insoluble in Ethyl and methyl 6 Water 4,6 Water 4,6

alcohol

Water — —
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coating, crayons, matches, cord coating, waterproofing cloth and electrotypers
plates. (*:2:9-14

Purpose and Use in Cosmetics

Ozokerite lends stiffness to cleansing cream preparations and lessens the
brittleness of cosmetic stick formulations. The wax adds strength and thermal
stability to lipstick preparations and thixotropic properties to rouges; it holds the
oil phase in hair creams.*®

Ozokerite is used in lipsticks, baby products, eye and facial makeup prepara-
tions, manicuring, skin care, suntan, fragrance, and, noncoloring hair prepara-
tions (see Table 2).(151®

Ozokerite is applied to the face, hands and general body surface. It also
comes in contact with the nails, hair, scalp, and lips, and periocular skin. (151

The cosmetic product formulation computer printout which is made
available by the FDA is compiled through voluntary filing of such data in accor-
dance with Title 21 part 720.4 of the Code of Federal Regulations.**’ Ingredients
are listed in prescribed concentration ranges under specific product type
categories. Since certain cosmetic ingredients are supplied by the manufacturer
at less than 100% concentration, the value reported by the cosmetic formulator
may not necessarily reflect the actual concentration found in the finished prod-
uct; the concentration in such a case would be a fraction of that reported to the
FDA. The fact that data are submitted only within the framework of preset con-
centration ranges also provides the opportunity for overestimation of the actual
concentration of an ingredient in a particular product. An entry at the lowest end
of a concentration range is considered the same as one entered at the highest end
of that range, thus introducing the possibility of a two- to 10-fold error in the
assumed ingredient concentration.

The 1976 FDA cosmetic ingredient data list Ozokerite in 1,269 formulations.
The 1979 information lists it in 1,085 formulations in concentrations up to 50%.
Ozokerite may come in contact with the body from a few hours (in suntan
preparations) to several days (in hair conditioners).*¢-29

BIOLOGICAL PROPERTIES
General Effects

Microbiological Effects

Ozokerite may be metabolized by some microorganisms, and also acts as a
bacteriocidal agent for others. Metabolism of this wax by some microorganisms
changes its chemical composition. After microbial action there may be
12%-38% fewer hydrocarbons than in the initial product, and there can be an in-
crease in the concentration of resin-like compounds. Such decomposition is ac-
companied by an accumulation of oxygen-, nitrogen-, and sulfur-rich com-
pounds. These changes are similar to those that occur in nature.*:2»

Ozokerite demonstrated an antibacterial effect against Salmonella sp.,
Shigella flexneri, Staphylococcus aureus, Shigella sonnei, Cornybacterim diphthe-
riae at concentrations as low as 0.62%. This effect was attributed to the presence
in the Ozokerite of trace elements and organic compounds. *?
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Gastric Effects

The effects of different doses of Ozokerite on the secretory activity of dog
stomachs isolated by the I.P. Pavlov method have been studied. Ozokerite
suspended in 150 ml tap water was injected into the pouch in 10, 20, 50, or 100
mg/kg doses, with or without a food stimulus. Ozokerite had no effect on either
the secretion of gastric juice or the total and free acidity at the 10 and 20 mg/kg
levels; however, 50-100 mg/kg increased these variables.*®

Animal Toxicology

Acute

Oral toxicity

No toxic effects were reported after gastric administration to mice of up to
200 mg/kg of a 0.2% solution of Ozokerite, or to rabbits of up to 200 mg/kg of a
2.0% solution of the wax.?%

A lipstick formulation containing 4.5% Ozokerite and another containing
19.1% were tested for acute oral toxicity in rats. The formulation with 4.5% wax
was administered by gavage to 10 Sprague-Dawley rats in a 20 mg/kg dose. No
deaths or toxic effects resulted.®® The formulation containing 19.1 percent wax
was given by gavage to 10 CFE rats in a dose of 25 g/kg. One animal died from in-
testinal obstruction, but no toxic effects were seen.*®

Formulations of 5% (two lipstick formulations), 13% (two blush cream for-
mulations), 28% and 29% (lipstick formulations), were tested for acute oral tox-

TABLE 3. Acute Oral Toxicity: Ozokerite.

Wax conc.
in test Dose of test Solution or Species and
soln. (%) subst./kg formulation number Comments? Ref.
0.2 50-200 mg Solution Mice Ingastric administration. No 24
toxic effect.
2.0 10-200 mg Solution Rabbits Ingastric administration. No 24
toxic effect.
4.5 20g Formulation- 10 Sprague- Gavage. No deaths; no toxic 25
lipstick Dawley rats effects.
5 15g Formulation- 5 albino rats LDso not determined. 27
lipstick
5 158 Formulation- 5 albino rats LDso not determined. 28
lipstick
13 5g Formulation- 5 albino rats LDso not determined. 29
blush cream
13 5g Formulation- 5 albino rats LDso not determined. 30
blush cream
19.1 25¢g Formulation- 10 CFE rats Gavage. 1/10 died from intestinal 26
lipstick obstruction; no toxic effects.
28 58 Formulation- 5 albino rats LDso not determined. 31
lipstick
29 5g Formulation- 5 albino rats LDso not determined. 31
lipstick

221 CFR 1500.3
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icity in five albino rats per sample. The animals were intubated with the com-
pounds after an overnight fast and observed for seven days. The LDsos for the
formulations were not reached®’-3" (see Table 3).

Dermal irritation/toxicity

Eight samples of a 50% concentration of Ozokerite in petrolatum were tested
for skin irritation on groups of nine albino rabbits. The rabbits were given three
consecutive 24 h applications. The first application of each sample produced
erythema in one to four animals. Erythema decreased with each subsequent ap-
plication, and after the third (final) application, three samples produced no irrita-
tion. The remaining five samples caused erythema in one or two animals per
group 3% (see Table 4).

A lipstick formulation containing 4.5% Ozokerite was tested for dermal irrita-
tion on the intact and abraded skin of six New Zealand white rabbits. Three con-
secutive 24 h applications produced mild erythema in one rabbit’s intact skin,
and mild erythema in the abraded skin of three rabbits.*® Another lipstick for-
mulation containing 19.1% Ozokerite produced no irritation when tested under
the same conditions. %)

Two lipstick formulations each containing 5% Ozokerite were tested for der-
mal irritation; nine albino rabbits were used per formulation. Both samples were
applied full strength under a 24 h closed patch. One formulation produced a PII
of 0.17 out of a possible score of 8.0, and the other produced no irritation
(score = 0.0).*7-*® Two lipstick formulations, one containing 28% and the other
29% Ozokerite, were tested for dermal irritation. Both were minimally irritating. "
Three 24 h applications of a lipstick containing 19.1% Ozokerite produced no ir-
ritation on the abraded and intact skin of six rabbits.?®

One of two blush cream formulations, each containing 13% Ozokerite and
tested for dermal irritation, was minimally irritating and the other produced no ir-
ritation, *%:39

Ocular irritation

Eight different samples of 50% Ozokerite in petrolatum were tested accord-
ing to the Draize method. Each 0.1 ml sample was instilled into one eye of each
of six rabbits. Five samples produced no irritation after two days.32-3¢)

Similar procedures were used to test eight cosmetic formulations: two
lipstick formulations containing 5% Ozokerite were tested as above. One prod-
uct produced no irritation. The second caused mild irritation in one rabbit on
Day 1, but the irritation had cleared by Day 2.%"?®) One of two blush cream for-
mulations containing 13% Ozokerite produced mild eye irritation in one rabbit
at four days and the other produced no irritation. ?**® Two lipstick formulations,
one containing 28% and the other containing 29% Ozokerite, produced mild
eye irritation for two days and none thereafter.**> One lipstick formulation con-
taining 4.5% Ozokerite and another. containing 19.1% were each tested for
ocular irritation in six New Zealand white rabbits. When 0.1 ml volume was in-
stilled into one eye per animal, no irritation occurred up to 72 hours®2% (see
Table 5).
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TABLE 5. Ocular Irritation: Ozokerite.

Wax conc. in No. of
petrolatum Solution/ albino  Observ.
(%) Dose formulation  rabbits  time Comments Ref.
50 0.1 ml Solution 6 48 h  One instillation. No irritation. 32
50 0.1 ml Solution 6 48 h  One instillation. No irritation. 33
50 0.1 ml Solution 6 48 h  One instillation. No irritation. 34
50 0.1 ml Solution 6 48 h  One instillation. No irritation, 35
50 0.1 ml Solution 6 48 h  One instillation. No irritation. 36
50 0.1 ml Solution 6 72 h  One instillation. Minimally irritating at 37
48 h; no irritation at 72 h.
50 0.1 ml Solution 6 72 h  One instillation. Minimally irritating at 38
48 h; no irritation at 72 h.
50 0.1 ml Solution 6 72’ h  One instillation. Minimally irritating at 39
48 h; no irritation at 72 h.
4.5 0.1 ml Formulation- 6 72 h  One instillation. No irritation (Score = 0). 25
lipstick
5.0 0.1 ml Formulation- 6 24 h  One instillation. No irritation. 27
lipstick
5.0 0.1 ml Formulation- 6 48 h  One instillation. Mild irritation seen in one 28
lipstick rabbit at 24 h; cleared by Day 2.
13 0.1 ml Formulation- 6 7 days One instillation. Mild irritation to Day 4. 29
blush cream
13 0.1 ml Formulation- 6 24 h  One instillation. No irritation. 30
blush cream
19.1 0.1 ml Formulation- 6 72 h  One instillation. No irritation (Score = 0). 26
lipstick
28 0.1 ml Formulation- 6 72’ h  One instillation. Mild irritation to Day 2. 31
lipstick
29 0.1 ml Formulation- 6 72 h  One instillation. Mild irritation to Day 2. 31
lipstick

Clinical Assessment of Safety

The results of these tests are summarized in Table 6.

Skin Irritation/Sensitization

Single 24 hour patch test

Six lots of 100% Ozokerite were each tested on 20 subjects per lot in a single
insult 24 h occlusive patch test. The combined results of all tests showed one of
120 test subjects had a moderate reaction, 25 had mild to minimal reactions, and
94 produced no reaction. %41

Each of seven lipstick formulations containing Ozokerite at 5%, 28%, and
29% were applied full strength under occlusion to the upper backs or forearm of
20 subjects for 24 h. Two separate blush cream formulations containing 13%
Ozokerite were similarly tested on two groups of 18 and 19 subjects. Only one
volunteer in the one blush cream test showed a perceptible erythema. None of
the other 176 subjects tested developed a product-induced irritation, (42-44.46-49)

Modified Draize-Shelanski—Jordan test

A lipstick product containing 4.5% Ozokerite, applied under occlusion to
201 subjects for 24 h, caused no allergic or irritant responses.**
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TABLE 6. Clinical Data: Ozokerite.

TEST
Wax conc. No. of Contact
(%) Neat/formulation  subjects time Pl Comments Ref.

24 h Patch Test

100 Neat 20 24 h — 1/20 showed barely perceptible 41
erythema; 1/20 had definite
slight erythema.

100 Neat 20 24 h 0 No irritation; 1/20 mild irritation. 41

100 Neat 20 24 h — 1/20: barely perceptible erythema; 41
1/20: definite erythema;
1/20: moderate erythema.

100 Neat 20 24 h — 2/20: barely perceptible; 6/20: 40
definite erythema;
1/20: moderate erythema.

100 Neat 20 24 h — 6/20: definite erythema 40
100 Neat 20 24 h — 5/20: definite erythema 40
5 Formulation- 20 24 h 0 No irritation 42
lipstick
5 Formulation- 20 24 h 0 No irritation 43
lipstick
5 Formulation- 20 24 h 0 No irritation 44
lipstick
5 Formulation- 20 24 h 0 No irritation 45
lipstick
5 Formulation- 20 24 h 0 No irritation 46
lipstick
13 Formulation- 18 24 h 0.03  Barely perceptible erythema in 47
blush cream 1 out of 18.
13 Formulation- 19 24 h 0 No irritation 48
blush cream
28 Formulation- 20 24 h 0 No irritation 49
lipstick
29 Formulation- 20 24 h 0 No irritation 49
lipstick

Modified Draize-
Shelanski-Jordan Test

4.5 Formulation- 201 1 week 0 No allergic reactions or irritant 25
lipstick responses were elicited by the
product.

Contact Allergy
Test. Repeat
Insult Patch Test
13 Formulation- 300 4 weeks 0 No allergic responses 50
blush cream

21-Day Cumulative
Irritancy Assay Test
13 Formulation- 12 21 days 1/756  Product scored 1 out of a 51
blush cream possible 756
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Repeated insult patch test

None of the 300 subjects tested with a blush product containing 13%
Ozokerite had an allergic response during the four weeks of the study.®®

21 day cumulative irritancy test

A formulation containing 13% Ozokerite was applied to the skin of 12
panelists; a sensitization score of one out of a possible 756 was recorded. "

Further toxicological testing on Ozokerite in a mixture is discussed in
“Waxes: Plant and Insect”*® under “Mixture Candelilla Wax (4%), Ozokerite
(5%), Paraffin Wax (2.5%), and Carnauba Wax (3%) in a formulation.”

CERESIN: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Ceresin Wax, a microcrystalline mixture of complex hydrocarbons, is pro-
duced by the purification of Ozokerite with sulfuric acid and filtration through
bone black."”” The wax is available in various grades, with melting points that
vary over a wide range. The name “Ceresin Wax” is also used to designate the
commercial compound variety with a paraffin base.*:?

See “Ozokerite” for chemical and physical properties.

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

A lipstick formulation containing 2% Ceresin was tested for acute oral toxicity
in 10 rats. A dose of 5 g/kg was administered by oral intubation and the LDs, was
not determined.*®

Dermal irritation

The primary skin irritation of a lipstick product containing 2% Ceresin was
tested on six rabbits according to the Draize method. A 0.5 ml dose of the for-
mulation produced minimal irritation, with a PIl of 0.79 out of a maximum possi-
ble score of 8.0.¢*%

Five products—one cleansing cream containing 5% Ceresin, another cleans-
ing cream with 6% Ceresin, and the other three eye creams containing 6%
Ceresin—were each tested for acute skin irritancy on four New Zealand albino
rabbits. A 0.5 ml undiluted sample was applied under occlusion to the clipped,
intact, or abraded skin of each animal for 24 h. Sites were evaluated and scored
1, 48, and 72 h after patch removal, according to the Draize Method (maximum
PIl score is 8.0). The Pll of the 5% sample was 1.25.%* The other four samples
had PllIs of 1.63, 1.00, 0.88, and 0.8.*5-%® The irritation was minimal to mild (see
Table 7).
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Dermal toxicity

The acute dermal toxicity of a lipstick formulation containing 2.0% Ceresin
was tested in a dose of 2.0 g/kg on 10 rabbits. The percutaneous LDs, for the for-
mulation was not determined*® (see Table 7).

Ocular irritation

The application of an undiluted lipstick product containing 2% Ceresin caused
no eye irritation in six rabbits (scores of 0.0 at 24, 48, and 72 h).*5%

Three formulations, two eye creams and one cleansing cream, each contain-
ing 6% Ceresin, were tested for ocular irritation on five New Zealand rabbits
each. The undiluted test material (0.1 ml) was instilled without irrigation into one
eye of each rabbit and the reactions observed after 1, 2, 4, 48, and 72 h, and four
and seven days. The maximum possible score for irritation was 110. One eye
cream product caused mild irritation only in the conjunctivae with scores of 8, 4,
2, and 0.8 after 1, 24, 48, and 72 h, respectively. No irritation was seen there-
after.*® The second eye cream product caused iridial irritation (score = 1) only
at 1 h. Conjunctival irritation occurred up to 48 h with scores of 6, 2, and 0.4 after
1, 24, and 48 h.*® The cleansing cream product caused similar iridial irritation
after 1 h (score = 2). Conjunctival irritation was seen at 1, 24, and 48 h with
scores of 8, 2, and 6.8, respectively®" (see Table 8).

TABLE 7. Acute Dermal Irritation/Toxicity: Ceresin.

Dose of Primary
test No. of pjt. score Contact Observ.
Wax conc.  subst. Type of  albin0 ——— o time time
(%) (per kg) formulation rabbits Max. score (h) (h) Comments Ref.
Irritation
2 0.5 ml Lipstick 6 0.79/8.0 24 — Minimal irritation 53
5 0.5 ml Cleansing 4 1.25/8.0 24 72 Mild irritation 54
cream
6 0.5 ml  Cleansing 4 1.63/8.0 24 72 Mild irritation 55
cream
6 0.5 ml Eye cream 4 1.0/8.0 24 72 Mild irritation 56
6 0.5 ml Eye cream 4 0.88/8.0 24 72 Minimal irritation 57
6 0.5 ml Eye cream 4 0.8/8.0 24 72 Minimal irritation 58
Toxicity
2.0 2g Lipstick 10 — - — LDso was not determined 53

TABLE 8. Ocular Irritation: Ceresin.

No. of
Wax conc. Type of albino  Observ.
(%) formulation Dose rabbits time Comments Ref.
2.0 Lipstick - 6 72 h Scores = 0.0 53
6.0 Eye cream 0.1 ml 5 7 days Mild conjunctival irritation to 72 h. 59
6.0 Eye cream 0.1 ml 5 7 days Mild iridial irritation after 1 h. Mild 60
conjunctival irritation to 48 h.
6.0 Cleansing 0.1 ml 5 7 days Mild iridial irritation after 1 h. Mild 61

cream conjunctival irritation to 48 h.
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Clinical Assessment of Safety

One lipstick formulation containing 2% Ceresin was tested with the
Schwartz-Peck prophetic patch test and the Draize-Shelanski repeated insult
patch test. In the Schwartz-Peck test, “virtually” no reactions occurred in the 102
subjects under open and closed patches. In order to evaluate photosensitivity,
the test sites were irradiated for one minute with a Hanovia Tannette Mark |
quartz UV source (150 W) at a distance of 12 in. Irradiation occurred after the
second insult patch had been read and the site was evaluated 48 h after ex-
posure. The Draize-Shelanski test caused “virtually” no reactions in 50 subjects
under open and closed patch and ultraviolet test conditions. **

A lipstick containing 2% Ceresin was tested for human skin irritation and sen-
sitization in a Schwartz-Peck prophetic patch test. The undiluted product was
applied under occlusion to the skin of the cleansed upper back and under open
patch conditions to the inner upper arm. After 48 h, the patches were removed
and the sites were graded. Following a 14-day nontreatment period, second open
and closed patches were applied and read 48 h later. The reading of this second
insult was followed by a test for UV sensitivity. The sites where closed patches
had been applied were irradiated with ultraviolet light from a Hanovia Tannette
Mark | quartz lamp (150 W) at a distance of 12 in. These sites were read 48 h after
irradiation. Out of the 1,078 panelists, one showed a weak, nonvesicular reac-
tion under closed patch conditions after the first insult. No other reactions oc-
curred after the second insult or after UV irradiation.*?

A repeated insult patch test was conducted on the same lipstick formulation
containing 2% Ceresin. The undiluted product was applied under occlusion to
the skin of the back for 24 h and under open conditions to the upper arm. The
patches were removed, the sites graded, and the skin was allowed to recuperate
for 24 h before the next in a series of 10 patches were applied. After the last in-
duction patch, a two- to three-week rest period occurred. A challenge 48 h patch
was applied to untreated sites. It was then removed and the reaction was graded.
To assess UV sensitivity, sites were irradiated with an ultraviolet source after the
first, fourth, seventh, and tenth induction patches, and after the 48 h challenge
patch was removed. Of the 506 panelists tested in this study, one had a weak,
nonvesicular reaction under the closed patch after the second induction and one
had an edematous reaction under the closed patch after the sixth induction. No
other reactions occurred.¢?

For additional testing on “Beeswax/Ceresin Wax Composites”, see “Waxes:
Plant and Insect.”*?

BEESWAX/CERESIN COMPOSITE: BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

A formulation containing 6% Beeswax and 6% Ceresin was tested for acute
oral toxicity in five male and five female Wistar albino rats. The animals were
fasted for 16 h and given an 80.0 ml/kg formulation dose by oral intubation.
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Observations were made 1 and 6 h after dosing and daily for 14 days. There were
no deaths.®®

Ocular irritation

A cream formulation containing 6% Ceresin and 6% Beeswax was tested for
acute eye irritation. A 0.1 ml sample was instilled into the conjunctival sac of one
eye of each of nine New Zealand rabbits. The untreated eyes served as controls.
Three of the treated eyes were washed with 20 ml of deionized water 30 sec after
instillation. Ocular reactions were scored after 24, 48, and 72 h and four and
seven days. After 24 h, four of the six rabbits with unwashed eyes showed
minimal chemosis and two showed minimal conjunctival redness. No irritation
occurred in the washed eyes. ¢

Clinical Assessment of Safety

Skin Irritation/Sensitization

Prophetic patch test

A formulation containing 6% Beeswax and 6% Ceresin was tested for irrita-
tion and sensitization with the Schwartz-Peck prophetic patch test. Plastic ban-
dages impregnated with the test product were applied to the cleansed upper
backs of each of the 98 persons. Simultaneously, open patches were applied to
the left volar forearm surface and the results from both applications were read
48 h later. After a rest of 14 days, there was a second application of the product
with open and closed patches. To evaluate photosensitization, the test area of the
back was exposed to UV radiation (Hanovia Tannette Mark | lamp) at a distance
of 12 in for 1 min after the second insult had been read. This exposure area was
read 48 h later. None of the subjects showed irritation or sensitization after any
insult, (%

Repeated insult patch test

A formulation containing 6% Beeswax and 6% Ceresin was tested with the
Draize-Shelanski repeated insult procedure on 49 subjects. Patches impregnated
with the formulation were applied to the cleansed upper backs of each subject
every Monday, Wednesday, and Friday for three and one-half weeks, for a total
of 10 insults. An open patch was simultaneously applied to the left forearm, and
both sets of patches were removed and the areas read 48 h later. After a 14-day
rest, an eleventh open and closed patch was applied and read 48 h later.
Photosensitization was evaluated with a UV light source that emitted a
wavelength of 360 nm. Formulation-exposed sites were irradiated for 1 min after
the final reading was taken. The light-exposed sites were read 48 h later. None of
the 49 panelists showed any irritation or sensitization.®

21 day cumulative irritancy test

A cream containing 6% Beeswax and 6% Ceresin was tested for 21-day
cumulative irtitancy on 14 panelists. Patches impregnated with the cream were
applied to the back of each panelist for 21 consecutive days. The total irritation
score of the entire test population was 6.4 out of a possible 630. ¢
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Contact sensitization

The contact sensitization potential of a formulation containing 6% Beeswax
and 6% Ceresin was patch tested on 22 subjects. Sites on the volar forearm were
pretreated with 5% sodium lauryl sulfate 24 h before the test material was ap-
plied under occlusion for alternate 48 h periods. After a 10- to 14-day rest,
challenge patches were applied under occlusion to adjacent, fresh sites for 48 h.
The preparation produced no irritant or allergic reactions.‘¢”

In-use test

One hundred women who used a cream preparation containing 6.0%
Beeswax and 6.0% Ceresin daily for two weeks experienced no irritation.®

MONTAN WAX: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Montan Wax is a bituminous wax that occurs in lignites (woody coals) from
central Europe, Australia, New Zealand, Russia, Great Britain, and the United
States. It is extracted with a volatile solvent, (*-2:18:69-71

Montan Wax consists of monohydric alcohol esters, high-molecular-weight
acids, and free alcohols."*® The crude wax also contains resinous and sulfur
compounds (see Table 9)."

The refined wax has a higher content of free wax acids than does the crude
wax, and it is substantially free of the esters of Czo, Cz2, and Ca4 acids. The resin
content varies according to geographical source.*:69-72)

TABLE 9. Composition of Montan Wax.

Amount Reported
Component (%) Ref.

Esters of wax acids: 58-59 1
1. Octacosyl esters of Cyo, Caz, Ca4 acids
2. Octacosyl cerotate
3. Octacosyl hydroxyoctacosonate
4. Montanyl montanate
5. Ceryl octocosonate

Free wax acids: 17-10
1. Carbocerotic acid
2. Montanic acid
3. Melissic acid

Free primary monohydric alcohols: 3-4
1. Tetracosonol
2. Hexacosonol

Secondary alcohols: 1
1. Montanol

Resins: 10-12
1. CyoH3002, and neutral resins
2. Cu4H340,, Montan resin

Ketones: Less than 10
1. Cerotones
2. Montanones C;sHssCO
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Properties

Crude Montan Wax is brown but becomes white after purification. The
hardest of the nonvegetable waxes, Montan Wax breaks with a conchoidal frac-
ture; in the melt it is a good solvent for basic dyes. It shows good wetting and flow
in oil solutions and is fairly resistant to oxidation. For other specific properties see
Table 1.(1:24.6.18

Reactivity

Montan Wax undergoes decomposition when distilled at ordinary at-
mospheric pressures; in a current of steam, in vacuo, a white crystalline mon-
tanic acid is produced.‘®®

Refining and Analytical Methods

Montan Wax is removed from lignite coal by solvent extraction. It is
deresinified by solvent processing followed by chromic acid oxidation and may
be further purified by concentrated and fuming sulfuric acid, chlorosulfonic acid,
and alkali metal bisulfites treatment. One method of purification recommends
saponification of the wax to its component alcohols and acids. The alcohol com-
ponent may be decolorized by activated carbon, and the acid component by
treatment with oxidizers. The results may then be reesterified. (*-2-6°-7

Microdistillation methods and x-ray analysis are used to determine the acid
content of this wax. Thin layer, column, and gas chromatography can be used to
separate and identify the constituents. Differential thermal analysis, vapor
pressure osmometry, infrared spectroscopy, and nuclear magnetic resonance
are also used to determine the constituents. (¢%:79.71.73-78)

Impurities

Purified Montan Wax has no known impurities, whereas crude Montan Wax
may contain sulfur and resins.*®

USE

Noncosmetic Uses

Montan Wax is used as a substitute for Carnauba Wax as a polish, in the
manufacture of rubber, in printing ink, electrical insulation, leather finishes and
dressings, carbon paper, grease, phonograph records, and waterproofing. "

Purpose and Use in Cosmetics

Montan Wax is used in eye and facial makeup preparations, in fragrance for-
mulations, and in skin care preparations. It stiffens eyebrow pencil, eye shadow
and rouge, and is used as the solid phase of fragrance preparations. It gives form
to lipsticks and is a constituent of creams for skin care products (see Table 2).¢5:16

The 1976 FDA voluntary submission of cosmetic data lists Montan Wax in
355 cosmetic formulations. The 1979 data listed it in 309 preparations. It is used
in cosmetics which are applied near the eyes, to lips, and the general body sur-
face.*® The wax is used in concentrations varying from 0.1% in lipsticks to 25%
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in some eyebrow pencils (see Table 2). It may come in contact with the body for
a few hours (in fragrance preparations) to several hours daily (in makeup and skin
care preparations).*® :

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Dermal irritation

A single application (2 and 3 g/kg) of Montan Wax to the intact skin of rabbits
caused no irritation.”®

Intraperitoneal injection

The single, minimum toxic dose of Montan Wax administered by in-
traperitoneal injection in mice was 7.5 g/kg."””

Subchronic

Oral toxicity

Ten animals (type unspecified) that were fed Montan Wax in 1 g/kg doses for
four months had no lesions; however, an increase in the weights of the adrenal
glands and kidneys was observed.”®

Dermal toxicity/irritation

Application of 200 g/kg of Montan Wax to the backs of rabbits for 30 days
produced slight, transient hyperemia, which disappeared after 8-10 days. "

Inhalation toxicity

Animals showed no behavioral changes when exposed for three months to a
gaseous mixture of Montan Wax (concentration of hydrocarbon 0.11 to 0.36 mg/l,
benzene 0.01-0.019 mg/l).?

Clinical Assessment of Safety

Repeated Insult Patch Test

Four lipstick formulations containing Montan Wax were tested for irritation
and sensitization using a Modified Draize-Shelanski-Jordan procedure. The first
product, containing 1.61% Montan, was applied under occlusion in eight 24 h
induction patches to the upper backs of 92 women and 18 men. Following an
11-day nontreatment period, two consecutive 48 h challenge patches were ap-
plied to the back. The material caused no irritation or sensitization.

Similar studies were conducted on lipstick products containing 1.93%,
1.81%, and 2.53% Montan Wax. Subjects testing each formulation received 10
occlusive 24 h induction patches, followed by a 13-day rest. Each subject then
received two 48 h challenge patches seven days apart. In 54 women testing the
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lipstick containing 1.93% wax, 41 women and 11 men testing the lipstick con-
taining 1.81% wax, and 49 women and six men using the product with 2.53%
wax, no irritation or sensitization occurred.®'-%3

PARAFFIN: INTRODUCTION

Paraffin and Microcrystalline Wax are distillation products of petroleum. The
crystalline structure of Paraffin is different from that of Microcrystalline Wax:
Paraffin solidifies into plates, whereas Microcrystalline forms small, poorly-
defined needles. According to one theory that attempts to explain this difference,
the Microcrystalline Wax is associated with the heavy, residual stocks of
petroleum and cannot be separated completely from the accompanying oil; it is,
therefore, unable to form any well defined crystals. Paraffin is only associated
with the light distillates and can readily be separated into macrocrystalline
types.*?

Paraffin is obtained from a distillate of crude petroleum by cooling, filtering,
and pressing to remove the residual oil. Refined Paraffin contains about 0.5%
oil.(+®»

Microcrystalline Wax is separated from the Paraffin distillate residue by sol-
vent extractions and centrifugation. Its oil content varies from 2% to 12%.*?

CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Paraffin is a mixture of organic compounds characterized by relatively large
crystals; it contains solid hydrocarbons of the methane series and a small percent-
age of other organic entities. The hydrocarbon content of Paraffin varies accord-
ing to the source of the crude petroleum. The four generic hydrocarbon classes
of petroleum are in general the paraffins (saturated, open-chain hydrocarbons);
the olefins (unsaturated, open chains); the napthalenes (saturated, cyclic
hydrocarbons, possibly with multiple ring nuclei); and the aromatics (un-
saturated, cyclic hydrocarbons). The constituents of Paraffin have carbon
numbers that range from 18 to 36.» The ring structures are the tri-, tetra-, and
pentacyclic compounds, but these are usually removed in the refining process.
Paraffin crystallizes in plates and needles and an unidentifiable type of crystal
called “malcrystalline.” The plate types are straight-chain hydrocarbons and com-
prise the basic fraction of Paraffin; the needle and malcrystalline types are assumed
to be branched-chain hydrocarbons.®*

Properties

The properties of Paraffin are listed in Table 10, (*:24-6:8%)

Reactivity

Paraffin is a relatively inert material that tends to oxidize when it is melted
and large surface areas are exposed to oxygen. No information was available on
the reactivity of this wax.*:?
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TABLE 10. Properties of Petroleum Waxes.

Properties Paraffin Ref. Microcrystalline Ref.
Melting point 43°-65°C 6 63-90.5 5,85
Specific gravity 0.880-0.915 6,1 0.90-0.94 (at 15.5°C) 1,85
Acid value 0 1 0.1-0.2 1
Saponification value 0 1 0.05-<2.0 1
lodine value — 1.5 1
Color White, translucent 4,6 Pale amber to white 5
Soluble in Benzene 1,6 Carbontetrachloride 2

' Ligroin
Warm alcohol
Chloroform
Turpentine
Carbon disulfide
Olive oil
Insoluble in Water 4,6 Water
Acids —

Analytical Methods

The constituents of Paraffin can be identified by various chromatographic
methods. Infrared spectrophotometry and fluorescence of the molten wax can
determine aromatics, and thermal analysis can determine specific physical prop-
erties. The percent of unsaponifiable matter and hydrocarbon content may
be determined by alcohol dilution. The quality of the refined product may be

tested by the determination of melting point, tensile strength, color, and oil con-
tent.(1,2,84,86-89)

Impurities

Refined Paraffin used in the cosmetic industry like other petroleum waxes
may contain trace impurities of polycyclic aromatic hydrocarbons (PAH) which
have been shown to be carcinogenic. Improved refining techniques have been
developed to eliminate these impurities. *®

USE

Noncosmetic Uses

Paraffin is used in candles, waterproofing, lubricating, food coating, fruit and
vegetable protection, waxed paper, polishes, crayons, pharmaceutical ointments
and salves, and electrical insulation. >

Purpose and Use in Cosmetics

Paraffin is used in baby products, eye and facial makeup preparations,
fragrance products, coloring and noncoloring hair preparations, manicuring
products, personal cleanliness preparations, shaving and skin care products, and
suntan preparations. (+5:15:16:20.90)
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Paraffin imparts stiffness to cosmetic preparations and forms the solid portion
of stick cosmetics. It holds the oil phase of lipsticks and forms emulsions. It is also
used as the wax component of depilatories. (4-3:1%9

Cosmetics containing Paraffin may be applied to the body surface from
several times per day, as in fragrance and skin care preparations, to a few times
per month, as in hair coloring preparations. It may remain on the body for a few
hours in colognes or toilet waters, or for several days in hair conditioners. 629

The 1976, FDA data on cosmetic ingredients list Paraffin in 1,208 uses; in
1979 it had 945 uses. Its concentration of use ranges from less than 0.1% in some
facial makeup, to up to 50% in eye and facial makeups and fragrance prepara-
tions (see Table 11).(*¢:29

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

Doses of 5 g/kg of a 75% and a 100% sample of Paraffin were not lethal to six
and five rats, respectively.®*?»

A dose of 25 ml/kg of an undiluted, melted eye shadow formulation contain-
ing 5% Paraffin was administered to four adult beagle dogs. No deaths occurred
and no abnormal behavior developed during the subsequent 14 days; no abnor-
malities were found at necropsy.®® The same compound was given to 10 albino
Wistar rats in 60 ml/kg doses. One animal died on Day 4. The remaining nine
animals were normal and survived to the end of the experiment on Day 14.¢%

Doses of 10 ml/kg of three eye shadow products containing 8% Paraffin, and
a 5 ml/kg dose of a foot care cream containing 16% Paraffin were intubated into
five albino rats per product. None of the 20 animals died in seven days®*-*® (see
Table 12).

Skin irritation

Raw Paraffin, solutions, and formulations containing Paraffin were patch
tested on the clipped, intact skin of nine rabbits each (only six animals were used
in one test). They were applied in 0.5 ml volumes by either open or closed patches
for three repeated applications. The patches were removed after 24 h, and the
sites were inspected immediately and at 72 h after the application. The results
were scored according to the Draize method with a maximum PIl score of 8.0.
The results are shown in Table 13 and may be summarized as follows.

A sample of 100% Paraffin Wax was applied full strength under a single,
closed patch to the skin of nine rabbits. No irritation developed.®*

Three samples of 50% Paraffin in petrolatum were tested in repeated, open
patch applications to six rabbits. Two samples produced erythema in four
animals that lasted three days,*°***? and one produced erythema in one rabbit
that lasted two days. "

Four eye shadow cream formulations containing 8% Paraffin were tested us-
ing closed and open patches. The tests were repeated three times. The closed
patches produced Plls of 3.66 and 3.33 (potential for severe irritation), 2.33 (poten-
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tial for moderate irritation), and 0.17 (potential for minimal irritation).(?5-97:102)
The open patch tests of three of these same products produced Plls of 0.0, 0.0,
and 0.17.¢%5-97

A single, open insult patch using a foot cream containing 15% Paraffin pro-
duced a PIl of 1.61 (potential for minimal irritation).*°»

A single, closed insult patch of three foot cream formulations containing 16%
Paraffin caused Plls of 0.95 (potential for minimal irritation), 1.06 and 1.22
(potential for mild irritation). (98104.10%)

Dermal toxicity

The acute dermal toxicity of 50% Paraffin in petrolatum was tested in rabbits
(number not given). A dose of 4 ml/kg, applied under a closed patch for 24 h,
produced no systemic effects, and no abnormalities were observed at necropsy "
(see Table 13).

Ocular irritation

Four 50% solutions of Paraffin in petrolatum were each instilled into the eyes
of six albino rabbits with no rinse. Eyes were observed for irritation for three days.
Two of the samples caused mild irritation in one rabbit on Day 1;*'*" the other
samples were not irritating. (%1%

A 0.1 ml volume of an eye shadow product containing 5% Paraffin was in-
stilled into the left eyes of six rhesus monkeys. Three treated eyes were washed
with 20 ml warm tap water 30 sec after instillation. Observations up to 72 h after
instillation showed no signs of irritation or corneal damage.*°®

Another eye shadow formulation containing 5% Paraffin tested similarly
caused no irritation or damage to the treated eyes of six monkeys.**> A 0.1 ml
volume of the sample was instilled into one eye of each of nine albino rabbits; in
three, the treated eyes were washed 30 sec after instillation with 20 ml of deionized
water. The eyes were inspected at 24, 48, and 72 h, and after four and seven days.
Minimal conjunctival redness occurred in four of six animals with unwashed eyes
48 h after instillation. Two of three animals with irrigated eyes showed minimal
conjunctival redness after 48 h.(*"

Four eye shadow products containing 8% Paraffin were each instilled full
strength, with no rinse, into the eyes of six albino rabbits. Eyes were observed for
irritation for three days. Three formulations caused mild irritation at 24 h in one
rabbit, and the fourth caused mild irritation after 48 h in one rabbit.(?5-97-102)

A foot cream containing 15% Paraffin, tested as above, caused mild irritation
in three of six animals at Day 1.¢%®

Two foot care formulations with 16% Paraffin were also similarly tested, one
causing mild irritation in one animal at 48 h,®® and the other causing irritation in
two rabbits at 24 h*°® (see Table 14).

Subchronic

Dermal toxicity

An eye shadow formulation containing 8% Paraffin was applied daily, five
days per week for 13 consecutive weeks, to groups of female albino rats at “exag-
gerated dosage levels” of at least 100 times the normal human use concentration.
The compound produced neither systemic toxic effects nor abnormal cumulative
dermal effects.*°®
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Special Studies

Carcinogenicity

Tumorigenicity: The tumorigenic properties of Paraffin and its intermediate
products were studied in mice, rats, and rabbits. Paraffin, in distillate, filtrate, oil,
raw, and purified forms, was applied repeatedly to the skin of the mice and rab-
bits and subcutaneously to the rats. After nine months, the distillate caused
hyperkeratosis, followed by the development of benign papillomas in nearly all
animals. The tumorigenic effects decreased according to the sequence of Paraffin
products listed above, with pure Paraffin being practically without effect. The
tumorigenic effect of raw petroleum is not attributable to Paraffin, but rather to its
intermediate products.*'?

Five petroleum waxes were tested for carcinogenicity by repeated skin ap-
plication of a 15% mixture in benzene, as well as in a year-long feeding study in
rats. In neither test were the waxes positive for carcinogenic activity. ')

Bladder Cancer: Chapman et al.*'® surgically implanted pellets of Paraffin
waxes as artificial stones into rat bladder with prepared pouches and reported
that the presence of urine was necessary for tumor induction. The investigators
suggested that the pellets have a possible cocarcinogenic effect. They stressed,
however, that the calculi growing around the pellets were the reason for the
tumor enhancing effect. Studies by Ball et al.,**® Bonser et al.,*'**'% Allen et
al.,*'® and Podilchak‘**” demonstrated also that foreign objects including Paraf-
fin and glass beads may lead, by local irritation, to tumors in the urinary bladder
of mice and rats. Clayson**® concluded that “if a foreign body in the presence of
urine is all that is needed for tumor formation in the rat or mouse urothelium,
chemicals provoking urinary calculus formation need careful scrutiny before be-
ing accepted as directly carcinogenic” (or tumorigenic).

Jull**9) also studied the effects of Paraffin implants as carriers of carcinogenic
chemicals in the mouse bladder. The author concluded that even though tumors
may be produced by foreign bodies alone, the effect was not unique to Paraffin.
These findings then are analogous to the induction of sarcomas by subcutaneous
implants of various waxes and other inert materials. '

Clinical Assessment of Safety

Intradermal effects

A mixture of liquid and solid Paraffin injected into the breasts for cosmetic
purposes caused foreign body granuloma and calcification. ' Similar effects oc-
curred after injection into the penis, scrotum, bridge of nose, cheeks, and
eyelids. 1?2

Skin Irritation/Sensitization

The results of these tests are summarized in Table 15.

Single 24-hour patch test

The acute irritation to human skin by Paraffin and products containing Paraf-
fin was tested by the patch test method. A single insult of the material was ap-
plied under occlusion for 24 h to the forearm or the upper back. Readings were
taken immediately after patch removal.
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TABLE 15. Clinical Data: Paraffin.
TEST
Wax conc. Pure or No. of  Days on PIl/
(%) formulation  subjects test Max. score Comments Ref.
24-h patch test
100 Pure 20 1 — 1/20 barely perceptible erythema 121
100 Pure 20 1 — 1/20 pink uniform erythema 122
8 Formulation- 18 1 0 No irritation 125
unspecified
8 Formulation- 19 1 0 No irritation 123
unspecified
8 Formulation- 20 1 0 No irritation 124
unspecified
15 Formulation- 19 1 0 No irritation 126
foot cream
16 Formulation- 17 1 0.15 1/17 had mild pink erythema 127
foot cream
16 Formulation- 18 1 0.24 2/18 pink-red erythema 128
foot cream
16 Formulation- 18 1 0.75 9/18 pink to pink-red erythema 129
foot cream
16 Formulation- 10 1 0.35 — 130
foot cream
Repeat insult
patch test
15 Formulation- 48 - 0 No reactions 131
smoothing
cream
Maximization test
5 Formulation- 25 - 0 No irritation or contact sensitization 132
eye shadow
5 Formulation- 30 — 0 No irritation or contact sensitization 133
eye shadow
5 Formulation- 29 — 0 No irritation or contact sensitization 134
eye shadow
21-day cumulative
irritancy test
5 Formulation- 10 21 18/630 Essentially nonirritating 106
eye shadow
In-use test
5 Formulation- 187 14 0 No irritation from use 135

eye shadow
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Two samples of 100% Paraffin were patch tested on 20 people per sample.
The first caused barely perceptible erythema in one person. All others were
negative.*?") The second caused uniform erythema in one of 20 subjects.*?*

Three formulations containing 8% Paraffin produced no irritation in panels
of 18, 19, and 20 people. (23125

A formulation containing 15% Paraffin produced no irritation in 19
panelists, (12

Four products containing 6% Paraffin were tested. One formulation produced
a mild erythema over the test sites in one of 17 subjects.*?”> A second formula-
tion caused erythema in 2 of 18 subjects.*?® The third formulation caused
erythema in nine (PIl = 0.75)."*® The fourth product had an irritation score of
0.35 out of a possible maximum score of 40.*39

Repeated insult patch test

A repeated insult patch test on a formulation containing 15% Paraffin was
conducted on 48 panelists. The undiluted formulation was applied under occlu-
sion to the skin of the back or the arm every other day for a total of 9-15 induc-
tion results. After a rest of 10-21 days, a challenge patch was applied to an adja-
cent, untreated site. Reactions were scored immediately after patch removal, and
after 24, 48, and 72 hours this formulation caused no irritation and no sensitiza-
tion in the 48 panelists.*3"

Maximization test

The contact sensitization of a formulation containing 5% Paraffin was tested
on three different panels of 25, 30, and 39 people. The material was applied
under occlusion to the same site on the volar forearm of all subjects for five 48 h
periods. The patch sites were pretreated for 24 h with 2.5% aqueous sodium
lauryl sulfate under occlusion. A challenge patch was applied after a 14-day rest
and the sites were read on removal of the patch and 24 h thereafter. No irritation
and no sensitization were observed. (*32-134)

21-day cumulative irritancy test

A 21-day cumulative irritancy test of a formulation containing 5% Paraffin
was conducted on 10 people. Patches containing the material were applied daily
to the same site on the backs of each panelist for four consecutive days. The
patches remained in contact with the skin for 23 h and scores were read just
before the next patch application. There was a score of 18 out of a maximum
possible irritation score of 630 indicating that the formulation was nonirritating. *°®

In-use test

An in-use test of a product containing 5% Paraffin was conducted to deter-
mine irritancy on 187 women. After two weeks of daily use there was no irrita-
tion. (3%

MICROCRYSTALLINE WAX: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Microcrystalline Wax, like Paraffin, is a distillation product of crude petro-
leum; however, this wax is distinctly different from Paraffin.**» The name “micro-
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crystalline” refers to the small, needle-like crystalline manifestations of the hydro-
carbons in the wax. These crystals consist of long-chain, saturated hydrocarbons
of high molecular weight. The molecules possess from 41 to 50 carbon atoms,
with respective molecular weights of 580-700 mass units, (2-6:90.136)

Properties

Microcrystalline Wax is a tough, flexible substance, with a high tensile
strength and melting point, and a high penetration value and refractive index. It
is adhesive (tacky), nonlustrous, somewhat greasy, plastic, and tends to flow
under compression. This wax is compatible with other mineral waxes and with
most vegetable waxes and resins. (:2:4-6.15:90.136) See Taple 10 for specific proper-
ties.

Reactivity

No information was available.

Refining and Analytical Methods

Microcrystalline Wax is separated from the residue of crude petroleum left in
the still after distillation and removal of the oil fraction containing Paraffin. The
residue also contains heavy residual lubricating oil and asphalt. The asphalt is
removed by treatment with concentrated sulfuric acid. The residue may then
undergo one of several dewaxing processes, which involves dilution with organic
solvents, chilling, and centrifugation to remove the wax. The oil is then removed
by further organic solvent dilution, heating and filtering. The oil content of refined
wax may vary from 2% to 12%.(*213%

The analytical methods used to determine the composition of Microcrystalline
Wax include the following. Differential thermal analysis and molecular sieving
procedures determine the total amount of normal paraffins in the wax and the
solid hydrocarbons can be studied by differential thermal analysis; gas and gel
permeation chromatography may also be used to determine the chain length of
major constituents and the overall carbon chain number, (137-13%

Impurities

The natural hydrocarbon waxes may contain traces of benzopyrenes,*®
acids or alkalies, sulfur compounds, heavy metals, and arsenic. %

USES

Noncosmetic Uses

Microcrystalline Wax is used in electrical insulation, waterproofing paper,
box-board, textiles, leather and wood polish, and laminating paper and cloth, in
rubber compounding, pattern making, binding for pipe covering, filter for pack-
ing, as a moulding wax base, and in miscellaneous polishes. %9

Purpose and Use in Cosmetics

The cosmetic uses of Microcrystalline Wax include facial and eye makeup
preparations, fragrance products, coloring and noncoloring hair care prepara-
tions, manicuring products and skin care preparations. (*-2:4-6:15.90
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In cosmetics, Microcrystalline Wax imparts firmness to makeup, fragrance
products, hair grooming products, lipsticks, and solid stick-form deodorants.'*:°?

Microcrystalline Wax may come into contact with the face, hands, and
general body surface, around the eyes, scalp, and hair.*¢:2®

The 1976 FDA submission of cosmetic data reports M|crocrystalhne Wax in
868 formulations; the 1979 formulation data list 889 uses. It is used in concentra-
tions of less than 0.1% in some preparations, and greater than 50% in others. The
wax may be in contact with the body for several hours daily as in fragrance and
makeup preparations, to several continuous days, as in hair conditioners‘'¢:2
(see Table 11).

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

A 20% Microcrystalline Wax-corn oil suspension was given by stomach tube
to five groups of five albino rats. Each group received doses of either 0.464, 1.0,
2.15, 4.64, or 10.0 g/kg. After 14 days, the rats in the 0.464, 1.00, 2.15 and 4.64
g/kg dosage groups remained normal, but those in the 10 g/kg group showed pro-
gressive excessive salivation, decreased righting and placement reflexes, bloody
discharges around the nose and mouth, unkempt hair and coats, and diarrhea; in
the latter part of the observation period they were emaciated. Necropsy findings
of the animals of the first four dosage groups were negative for abnormalities.
Rats ingesting 10.0 g/kg showed congestion of lungs and kidneys, hyperemia of the
large and small intestines, and solid wax in the stomach. No animals died from
administration of the four lower dosage levels, but three died in the highest dose
group. The LDso was estimated to be approximately 10 g/kg.*4"

The acute oral toxicity of a blusher formulation containing 4.35%
Microcrystalline Wax was tested on five male and five female Sprague-Dawley
rats. A 25 g/kg dose, administered by gavage, produced neither toxic effects nor
deaths. 4

Skin irritation

A single 0.5 g application of 100% Microcrystalline Wax administered to the
intact and abraded skin of six albino rabbits for 24 h caused slight erythema and
edema in intact and abraded sites. The PIl was 0.48 out of a possible maximum
score of 8.0.1*»

Three 0.5 g applications of a blusher product containing 4.35% Micro-
crystalline Wax were made at 24 h intervals under open patch conditions to in-
tact and abraded skin of six New Zealand rabbits. After the third application, the
intact sites of three animals and the abraded site of one animal had mild
erythema. The product was considered to be practically nonirritating to the skin
of rabbits.*4»

Ocular irritation

A 0.1 g sample of 100% Microcrystalline Wax was applied to the left eye of
each of six albino rabbits and the right eye was left untreated. After 24, 48, and
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72 h, five of the six animals showed no irritation. One animal showed slight con-
junctival erythema and edema after 24 h.¢4%

A 0.1 g volume of blush formulation containing 4.35% Microcrystalline Wax
was instilled in one eye of each of six New Zealand white rabbits. After 72 h, all
animals were free from irritation.*?

A 0.1 ml volume of a lipstick containing 15% Microcrystalline Wax was in-
stilled into one eye of each of nine albino rabbits. Three of the treated eyes were
washed with 20 ml of water 30 sec after treatment. After 24, 48, and 72 h and four
and seven days, both washed and unwashed eyes had an irritation score of 3.3
out of a possible 110, indicating that the compound was a nonirritant. %

Clinical Assessment of Safety

Skin Irritation/Sensitization

The results of these tests are summarized in Table 16.

Modified Draize-Shelanski—]ordan patch test

A blusher product containing 4.35% Microcrystalline Wax, when applied
under occlusion to the skin of 205 men and women, caused mild erythema in
three persons. The author concluded that the irritant reactions were insignifi-
cant.**?

21-day cumulative irritancy test

Microcrystalline Wax, tested in a 21-day cumulative irritancy test on eight
subjects, produced no irritation.**®

A lipstick formulation containing 15% (0.3 ml) Microcrystalline Wax was ap-
plied under occlusion to the backs of 10 subjects. After 23 h, the patches were
removed, the sites evaluated, and the next patch was applied. After testing for 21
days, the formulation produced an irritation score of 130 out of a possible 630.
This score indicates a slight potential for mild cumulative irritation under these
test conditions. 47

Maximization test

A lipstick formulation containing 15% (0.3 g) Microcrystalline Wax was ap-
plied under occlusion to the volar forearm surface of 25 subjects for five con-
secutive 48 h periods. After a rest of 10 days, an adjacent untreated site was
pretreated with 10 percent sodium lauryl sulfate for 1 h, and then a patch of the
test material was applied to the challenge site for 48 h under occlusion. This
material caused no contact sensitization immediately after patch removal or 24 h
later. 148

Phototoxicity test

A lipstick formulation containing 15% Microcrystalline Wax was applied
under occlusion to the lower backs of 10 panelists for 24 h. The patches were
then removed and the sites were irradiated for 12 min with filtered light from a
Xenon Arc Solar Simulator emitting in the range of 320-400 nm. An untreated
site was also irradiated as a control. After 24 and 48 h, both test and control sites
showed minimal reactions. This product did not produce phototoxicity.**?

A similar test of a blusher formulation containing 4.35% Microcrystalline
Wax produced no reaction in the 26 men and women tested. *4»
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In-use test

A blusher containing 4.35% Microcrystalline Wax caused no reactions in the
26 men and women using it.**»

SYNTHETIC WAXES
EMULSIFYING WAX N.F.: CHEMICAL AND PHYSICAL PROPERTIES
Structure/Composition

Emulsifying Wax is wax manufactured from a mixture of cetyl and stearyl
alcohol and polyoxyethylene derivatives of fatty acid esters of sorbitan:

1. C16 OH 2. 618H370H
Cetyl Alcohol Stearyl Alcohol
|
3. ?H
HCO(C2H4O) n
R'CO(OC H ) OCH 0
HC
I
HCO(C HO)n3OCR“
CHZO(C2H40) OCR"'
R', R",R'"''" = Fatty radicals
1+n2+n3+n4 = N = total moles of ethylene oxide.

The method of manufacture is confidential.*5®

Properties

.The properties of Emulsifying Wax N.F. are listed in Table 17.¢*3%%" This is a
creamy-white solid with a characteristic odor, soluble in most hydrocarbon
solvents, ether, chloroform and alcohol, and insoluble in water.*s"

Analytical Methods

The National Formulary*®? lists the methods to determine the melting
range, pH, and saponification and sodium value of Emulsifying Wax N.F. Thin-
layer column, and gas-liquid chromatography are used to characterize the
various synthetic waxes. %%
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TABLE 17. Properties: Nonnaturally Occurring Waxes.

Emulsifying Wax

Properties N.F. Ref. Synthetic Wax ~ Ref. Synthetic Beeswax  Ref.
Melting range 48°-52°C 151 52°-74°C 153 60°-67°C 154
Congealing point 94°-98°C 153
pH (at 2.9% wiw

dispersion) 5.5-7.0 151
Saponification value 14.0 Max. 151
lodine value 3.5 Max. 151 15 Max. 154
Hydroxyl value 178-192 151 25 Max. 154
Soluble in Ether 151 Chloroform 154
Chloroform Volatile silicone
Alcohol Fixed oils
Most hydrocarbons Cold alcohol
USE

Noncosmetic Uses

Emulsifying Wax N.F. is used as a pharmaceutic aid, an emulsifying agent
and a stiffening agent. s

TABLE 18. Product Formulation Data.

No. of product formulations within each concentration range (%)

Total no.
containing  Unreported

Product category ingredient  concentration >50 >25-50 >10-25 >5-10 >1-5 >0.1-1 =<0.1
Emulsifying Waxes
Skin care

preparations 12 — — — — 7 3 2 —
1979 TOTALS 12 - - - - 7 3 2 —
Synthetic Wax
Blusher 1 — — — — — 1 _ _
Foundation 1 — - — — — 1 — —
Lipstick 3 — — — — 2 1 — —
1981 TOTALS 5 - — — — 2 3 _ o
Synthetic Beeswax
Eye shadow 119 — — — — — — 119 —
Blushers

(all types) 14 — - — — — — 14 -
Face powders 10 — — — — — — 10 —
Makeup

foundations 1 — — — — — 1 — _
Rouges 2 — — — — — 2 _ —
1976 TOTALS 146 — - — — — 3 143 —
1979 TOTALS 108

Data from Refs. 16, 20, 155.
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Cosmetic Uses

Emulsifying Wax N.F. is an emulsifying and stiffening agent in cosmetics. The
1976 FDA data report that it has 12 uses, and the 1979 voluntary submission of
data to the FDA reports two uses in concentrations of >0.1%-1%, three uses in
concentrations of >1%-5%, and seven uses in concentrations of >5%-10% %
(see Table 18).

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

The acute oral toxicity of Emulsifying Wax N.F. was studied in rats. Forty and
50% suspensions, and formulations containing 8%-8.5% were tested; the LDs, of
the wax was greater than 7.9 g/kg. Methods and results are presented in Table 19.

Ocular toxicity

The ocular irritation of Emulsifying Wax N.F. was studied in rabbits according
to the Draize method. For concentrations of 100%, 5.0%, and 2.5% (raw ingre-
dient), and 8%-8.5% for Emulsifying Wax N.F. formulations, only very mild irrita-
tion was reported. See Table 20 for results and methods.

Dermal irritation

Emulsifying Wax N.F. as a raw ingredient and in formulations was tested on
rabbits by the Draize method for dermal irritation. Concentrations of 50% and
100% of one sample of an Emulsifying Wax N.F. were applied with and without
occlusion. The mixtures of wax and water caused no irritation to very mild irrita-
tion (PIl = 0.0-1.4). A different sample of Emulsifying Wax N.F. was tested in a
similar manner at concentrations from 2.5% to 25% and produced only very mild
irritation (PIl = 0.3, 0.4, and 0.5). Irritation was reported for the formulations
containing 8.0% wax with Plls of 3.0 and 2.8. See Table 21 for methods and
results.

Clinical Assessment of Safety

Skin Irritation/Sensitization

Patch testing

Patch tests of Emulsifying Wax N.F. were conducted on one solution of the
raw ingredient and on two formulations. A concentration of 10% wax in peach
kernel oil produced no irritation in 98 subjects.**® A formulation containing
8.0%, and another 8.5% wax produced no irritation in the 101 and 100 subjects,
respectively*$7-1%®) (see Table 22).

Repeated insult patch test

An Emulsifying Wax N.F. solution, 15% in avocado oil, was applied to 52
subjects for 48 h under occlusion, for a total of 10 applications. Sites were graded
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TABLE 22. Clinical Data: Emulsifying Wax N.F.

TEST
I Pure/ Irrit. Score
Wax conc. solution/ No. of Days on
(%) Dose  formulation  subjects  test Max. score Comments Ref.
Patch test
10.0 NA?  Solution in 98 — 0 No irritation 156
peach kernel
oil
8.0 NA  Formulation- 101 — 0 No irritation 157
moisturizing
lotion
8.5 NA  Formulation- 100 - 0 No irritation 158
moisturizing
cream
Repeated insult
patch test
15 NA  Solution 52 — - Neither irritation or sensitization 162
100 0.5g Pure 50 — 0.0/8.0  Neither irritation or sensitization 178
8.0 0.2 ml Formulation- 10 20 2/630 ““Mild Material” 179
moisturizer
8.0 NA  Formulation- 110 34 NA No primary irritation; no 180
moisturizer sensitization.
8.0 NA  Formulation- 205 6 weeks NA One subject developed erythema 181
moisturizer and edema. Essentially
nonirritating.
8.0 NA  Formulation 108 — — Neither irritation or sensitization 182
moisturizer
8.0 NA  Formulation 152 — — Neither irritation or sensitization 183
moisturizer
8.0 NA  Formulation 189 —_ — Neither irritation or sensitization 184
moisturizer

aNA = Not Available

immediately after patch removal. After a two-week nontreatment period, a
challenge application caused neither primary skin irritation nor allergic sensitiza-
tion. (162

A 0.5 g amount of undiluted Emulsifying Wax N.F. tested as above on 50
people scored 0.0 out of a maximum possible score of 8.0.'7®

A moisturizing product containing 8% Emulsifying Wax N.F. was evaluated
in 110 women. Patches impregnated with the material were affixed to the
alcohol-cleansed backs for 10 repeated 48 h patches. Reactions were observed
immediately after patch removal. A challenge was applied 14 days after the last
patch was removed. No primary irritation occurred after the removal of the 48 h
patch, and no sensitization occurred after the 14-day challenge.*%? .

Four other repeated insult patch tests were carried out on formulations con-
taining 8.0% Emulsifying Wax N.F. One test used 231 subjects, only 205 of whom
completed the study. Patches impregnated with a 0.1 g sample of the product
were attached to the upper back or flexor arm for 24 h. The procedure was
repeated nine times. A tenth and final 48 h patch was applied to the test site and
to a fresh site, and inspected 48 and 72 h after application. Only one of the 205
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people developed erythema and edema, but this subject had developed “irrita-
tion” from cosmetics in the past. No other reaction occurred. 8" :

Three 8.0% wax formulations were tested with the modified Draize-Shelanski
procedure on 108, 152, and 189 subjects, respectively. None of the three test
products was a primary irritant or a contact sensitizer*82-18 (see Table 22).

Cumulative irritation test

A cumulative irritation patch test was performed on each of six formulations
containing 8.0% Emulsifying Wax N.F. One test used 12 subjects, 10 of whom
completed the test. A 0.2 ml volume of the moisturizing lotion was applied under
occlusion to the backs for 20 consecutive days, 23 h each day. The sites were
scored 1 h after patch removal and a composite total score for the 10 panelists
was 2 out of a maximum possible irritation score of 630.¢7%

SYNTHETIC WAX: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Synthetic Wax (CAS number 8002-74-2), a blend of low molecular weight
homopolymers of ethylene, has a molecular weight of 500-700 (Caso-Cso). ¥

Snythetic Wax is sometimes referred to as Fisher-Tropch hydrocarbon wax
or synthetic paraffin. It is produced by the catalytic reaction of hydrogen and car-
bon monoxide at high pressures (300-450 psi) and temperatures (230°-250°C).
Homopolymerization of ethylene also produces Synthetic Wax. 5%

Properties

The properties of Synthetic Wax are listed in Table 17. Although this is
sometimes called synthetic paraffin, it is less transparent, has a finer crystalline
structure, and produces a higher gloss than paraffin. It congeals at 94°-98°C, and
melts between 52°C and 74°C.(15318%

Analytical Methods

Thin-layer, gas-liquid, and column chromatography are used to characterize
Synthetic Wax.(*5?

USE

Noncosmetic Uses

Synthetic Wax is used as a melting point extender and a hardner for soft
waxes, (18%)

Cosmetic Uses

Synthetic Wax imparts gloss and structure to cosmetics, and hardens soft
waxes. 18518 |t is reported to be used in 5 cosmetic formulations*s® (see Table 18).
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BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

A single 20 ml/kg dose of a lipstick formulation containing 6.0% Synthetic
Wax (1.2 ml/kg wax) given by gavage to five male and five female Sprague-Dawley
rats, produced no toxic effects.*8®)

Ocular irritation

The eyes of six New Zealand rabbits were instilled with a single 0.1 g amount
of a lip formulation containing 6.0% Synthetic Wax. No irritation was observed
during the next three days.*®®

Skin irritation

A dose of 0.5 g of a lip formulation containing 6.0% Synthetic Wax caused
mild to moderate irritation when applied to intact and abraded skin of six New
Zealand white rabbits for three 24 h intervals. ('8¢

Clinical Assessment of Safety

Skin Irritation/Sensitization

Patch test

In a modified Draize-Shelanski-Jordan patch test, 209 men and women
were exposed to a lip conditioner containing 6% Synthetic Wax, under occlu-
sion. There were no significant reactions, and the product was found to be a
nonirritant and a nonsensitizer, 8

In-use test

A controled use test of the lip product by 25 adult volunteers produced no
reactions in four weeks. 8

SYNTHETIC BEESWAX: CHEMICAL AND PHYSICAL PROPERTIES

Structure/Composition

Synthetic Beeswax is a blend of fatty esters (C3.-Cea), fatty acids (Ci6-Cae), fatty
alcohols (C16-Cse), and high molecular weight hydrocarbons (C,;-CjJ). Esters are
the most abundant, the hydrocarbons next, the acids, and then alcohols.*5*

Properties

The properties of Synthetic Beeswax are listed in Table 17.
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Analytical Methods

The analytical methods used to detect and characterize natural beeswax may
also be used for Synthetic Beeswax. See “Beeswax, Analytical Methods,” in
“Waxes: Plant and Insect.”*?

Cosmetic Use

Synthetic Beeswax is used in skin and hair care products to provide lubricity,
emolliency, gloss, and film formation. It is used to provide rigidity of structure,
gloss and feel, produce emulsions, and mold release characteristics‘*** (see
Table 18).

BIOLOGICAL PROPERTIES
Animal Toxicology

Acute

Oral toxicity

Dosage levels of 5.0, 7.12, 10.14, and 14.43 g/kg Synthetic Beeswax were
each given to 10 fasted male Wistar rats. Toxicity and pharmacological effects
were recorded 3-4 h later and once daily for 14 days. Isolated instances of
chromorhinorrhea and chromodacryorrhea were reported for all groups, and
diarrhea, ptosis, bulging eyes, and sniffling in the three lower doses. At the
highest dose, one animal died on Day 1, and one on Day 6. No other deaths oc-
curred. 8"

Ocular irritation

The instillation of 0.1 ml of a 3.0% Synthetic Beeswax in mineral oil into the
right eye of each of three albino rabbits showed no irritation after 1, 2, 3, 4, and 7
days. '®®

A 0.1 ml volume of Synthetic Beeswax was instilled into the right eye of each
of six New Zealand white rabbits. Reactions were recorded at 24, 48, and 72 h
after dosing. Out of a possible irritation score of 110, this compound scored 6.3,
3, and 2 on Days 1, 2, and 3, respectively. It was minimally irritating on Days 1
and 2, and practically nonirritating on Day 3.¢®%

Dermal irritation

A patch impregnated with 5 g of Synthetic Beeswax in 1 ml of corn oil was
applied to abraded and intact skin of six New Zealand white rabbits and left in
place for 24 h. After 24 and 72 h, the Draize score was 2.08/8.0./*°%

In another test, a 0.5 ml volume of Synthetic Beeswax was applied under oc-
clusion to the intact and abraded skin of three albino rabbits. After 24 and 48 h,
the Draize score (PIl) was 0.0/8.0.¢*°V

Skin sensitization

A 50% solution of Synthetic Beeswax in distilled water with 1% Carboxy-
methyl Cellulose and 0.2% Tween 80 was applied to the clipped back of guinea
pigs for three consecutive days, for three weeks, and once on the fourth week.
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The first application was 0.05 ml, and the remaining nine, 0.1 ml. Fourteen days
after the last application, the animals were challenged at a previously untreated
site. Dermal reactions were scored 24 h after each treatment by the Draize
Method. On a scale of 0-4, there was 0.16 erythema and 0.05 edema. The com-
pound was neither sensitizing nor irritating. **»

Clinical Assessment of Safety

Skin Irritation/Sensitization

Repeated insult patch test

A lipstick formulation containing 7.2%-9.4% Synthetic Beeswax was assayed
in a repeated insult patch test on 896 subjects. Formulation-impregnated patches
were applied to the upper backs of the panelists three times per week, for 48 h,
for three consecutive weeks. Sites were inspected before patch replacement on
the next day. After 14 days, challenge patches were applied for 48 h to sites adja-
cent to the original patch site. None of the subjects showed irritation after 48 and
76 h.(19®

Photosensitivity

A lipstick containing 7.2%-9.4% Synthetic Beeswax was applied under oc-
clusion for 24 h to 83 subjects. The patches were then removed, the sites
evaluated for irritation and then irradiated for 2-3 min with a Xenon Arc Solar
Simulator (150 W) with a continuous emission in the UVA-UVB range (290-400
nm). Sites were inspected 48 h later, and the entire procedure was repeated for a
total of six exposures. A challenge was applied 10 days later, and there were no
reactions. (1%

SUMMARY

Ozokerite, Ceresin, and Montan Wax are mineral waxes found in deposits of
shale and coal.

Ozokerite is a wax found in areas of soft shale, and consists of an aliphatic
series of straight-chain, branched chain, cyclic hydrocarbons and some ox-
ygenated resinous bodies. The refined wax melts from 61.0°-88°C, and is solu-
ble in benzene, turpentine and kerosene, and insoluble in ethyl and methyl
alcohol and water. In cosmetics, it is used in baby products, eye and facial
makeup preparations, hair, skin, nail, fragrance and suntan preparations, in con-
centrations of <0.1%-50%.

The acute oral toxicity of Ozokerite as a raw ingredient and in formulation
was studied in mice, rabbits, and rats. Doses up to 200 mg/kg of a 2.0% concen-
tration of the raw ingredient Ozokerite and 5 g/kg formulations containing up to
29% Ozokerite were nontoxic.

In primary irritation tests, eight samples of 50% Ozokerite in petrolatum ap-
plied to groups of nine animals produced erythema and edema in one to four
rabbits per group. Formulations containing 4.5%, 5%, 13%, 28%, and 29%
Ozokerite have, at most, a potential for mild irritation. A product containing
19.1% Ozokerite caused no irritation.

Five of eight samples of 50% Ozokerite in petrolatum tested for ocular irrita-
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tion in rabbits produced no irritation and the remaining three were minimally
irritating. Formulations containing 4.5%, 5%, 13%, 19.1%, 28%, and 29%
Ozokerite caused mild or no irritation.

Human clinical studies include 24 h patch tests of Ozokerite alone and in for-
mulation. Six samples of 100% Ozokerite were tested; one sample caused no ir-
ritation, and the other five caused barely perceptible to definite erythema in a
small percentage of the test subjects. Formulations containing 5%, 13%, 28%,
and 29% Ozokerite caused no irritation, but one formulation with 13% caused
barely perceptible erythema in one person. Repeated insult patch tests of 4.5%
Ozokerite and a contact allergy patch test of 13% Ozokerite in a formulation pro-
duced no reaction. A 21-day cumulative irritancy test of 13% Ozokerite in a for-
mulation had an irritation score of 2 out of a possible total score of 756.

Ceresin is a microcrystalline mixture of complex hydrocarbons, which is pro-
duced from, and has chemical and physical properties similar to, Ozokerite.

A formulation containing 2% Ceresin given orally in a 5 g/kg dose did not
produce toxic effects in rats. Dermal irritation tests in rabbits of the same product
produced a potential for minimal irritation. Five other products, one containing
5%, and the other four containing 6% Ceresin, caused only mild irritation.

A 2.0% Ceresin concentration in a formulation produced no ocular irritation
in rabbits. Mild irritation was produced by formulations containing 6.0% Ceresin
Wax.

In clinical studies, one formulation containing 2.0% Ceresin produced vir-
tually no reactions in both a Schwartz-Peck prophetic patch test and a
Draize-Shelanski repeated insult patch test.

A formulation containing a mixture of 6% Beeswax and 6% Ceresin was
tested in both animals and humans. No deaths were produced in rats given 80.0
ml/kg orally. Minimal ocular irritation was produced by the mixture in the nonir-
rigated rabbit eye after 24 h, but not in irrigated eyes. Clinical studies of the mix-
ture in formulation include the prophetic patch test under UV light. The formula-
tion caused neither irritation nor sensitization. A repeated insult patch test of the
formulation caused neither irritation nor sensitization. Ultraviolet testing produced
no reaction in the prophetic patch test areas. A 21-day cumulative irritancy test
caused an irritancy score of 6.4 out of a possible total score of 630. No allergic or
irritant reactions were caused by the formulation in a contact sensitization test
and a two-week in-use test of the mixture caused no reactions.

Montan Wax, a bituminous wax extracted from lignites with volatile solvents,
consists of monohydric alcohol esters, high molecular weight acids, and free
alcohols. The wax melts between 72°C and 90°C, and is insoluble in water and
soluble in carbon tetrachloride, benzene, and chloroform. Montan Wax is used
in polishes, finishes, greases, waterproofing agents, rubber manufacture, and as a
substitute for Carnauba Wax. In cosmetic formulations, Montan Wax is used in
eye and facial makeup, fragrances, and skin care preparations at concentrations
of 0.1%-25%.

Montan Wax when applied in 2 and 3 g/kg doses caused no irritation to in-
tact rabbit skin. The single minimum toxic dose of the wax administered to mice
by intraperitoneal injection was 7.5 g/kg. Animals fed 1 g/kg Montan Wax daily
for four months had only an increase in the weights of the adrenal glands and
kidneys. It caused no dermal toxicity to rabbits at a concentration of 200 g/kg,
and inhalation for three months of an atmosphere containing 0.11-0.36 mg/| of
wax caused no behavioral changes.
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In repeated insult patch test clinical studies, lipsticks containing 1.61%,
1.93%, 1.81%, and 2.53% Montan Wax, were nonirritating and nonsensitizing.

Paraffin is a solid mixture of hydrocarbons, principally of the methane series,
derived from high boiling fractions during the destructive distillation of petroleum.
It consists of saturated and unsaturated hydrocarbon chains, naphthalenes and
aromatics, and has both plate and needle crystalline shape. Refined Paraffin is a
white, tasteless, odorless solid and melts between 43°C and 65°C. It is insoluble
in water and cold alcohol, but soluble in most organic solvents.

Paraffin is used in candlemaking, lubrication, waterproofing, food, fruit and
vegetable protection, pharmaceuticals, waxed paper, crayons, and polishes. In
cosmetic ingredients, Paraffin is used in baby products, eye and facial makeup,
and in fragrance, hair, nail, skin, shaving, and suntan preparations in concentra-
tions of less than 0.1% to 50%.

In doses up to 5 g/kg, ingested Paraffin caused no toxic effects in rats. In tests
with dogs and rats no toxic effects were produced by products containing 5%,
8%, and 16% Paraffin.

Three samples of 50% Paraffin in petrolatum caused erythema in rabbits, but
an undiluted sample caused no irritation. Formulations containing 8%, 15%, and
16% Paraffin produced minimal to severe irritation. An acute dermal test of 50%
Paraffin in petrolatum was negative for systemic toxicity.

Two 50% Paraffin solutions in petrolatum caused mild eye irritation in rab-
bits, but another two samples produced no irritation. Formulations containing
5%, 8%, 15%, and 16% Paraffin caused mild or no irritation in rabbit eyes.

Subchronic dermal toxicity studies of Paraffin in rats were negative for toxic
effects.

The carcinogenic and cocarcinogenic effect of Paraffin was studied by plac-
ing implants into the urinary bladder of rodents. It was found that the wax im-
plants acted as foreign bodies and caused local irritation which led to urinary
calculus formation, and hence to bladder tumors.

In human studies, patch tests of two samples of undiluted wax caused
minimal erythema in two of 40 subjects. Formulations containing 8%, 15%, and
16% Paraffin caused mild to no erythema. A repeated insult patch test of a for-
mulation containing 15% Paraffin was negative for toxic reactions. In maximiza-
tion tests, 5% Paraffin in a formulation caused no irritation or sensitization. A
21-day cumulative irritancy test, and an in-use test of 5% Paraffin in a product,
were negative for irritation.

Microcrystalline Wax is a mixture of long chain, saturated hydrocarbons of
high molecular weight. It is derived from the distillation residue of crude
petroleum after the Paraffin Wax fraction is removed. Microcrystalline Wax is
tough, nonlustrous, and greasy, with high tensile strength and a melting point of
63°C to 90°C.

Microcrystalline Wax is used in insulation, waterproofing, polishes, lamina-
tion, and rubber compounding. As a cosmetic ingredient, it is used in eye and
facial makeup, and hair, nail, skin, and fragrance preparations in concentrations
of less than 0.1% to greater than 50%.

In animal toxicology studies, 20% Microcrystalline Wax at doses of 0.464,
1.0, 2.15, and 4.64 g/kg were nontoxic to rats, but three of five rats in the group
given doses of 10.0 g/kg, died. A formulation contammg 4.35% Microcrystalline
Wax was nontoxic when fed to rats.

In a skin irritation study, 100% Microcrystalline Wax produced slight
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erythema and edema in intact and abraded rabbit skin. A formulation containing
4.35% wax caused mild erythema over the contact site.

In acute eye irritation studies, 100% Microcrystalline Wax produced slight ir-
ritation. Tests on products containing 4.25% and 15% were negative for ocular
irritation.

In clinical studies using a Modified Draize-Shelanski-Jordon patch test,
Microcrystalline Wax caused three mild reactions out of 205 individuals. A 21-day
cumulative irritancy test of 100% wax and of a formulation containing 15% wax
was negative for irritation and these materials had only a slight potential for mild
cumulative irritation. In a maximization test, 15% wax in a product caused no
reactions. Two formulations containing 4.35% and 15% Microcrystalline Wax
caused no phototoxic reactions, and an in-use test of 4.35% Microcrystalline
Wax in a product was negative for irritation.

Emulsifying Wax is a mixture of cetyl and stearyl alcohol and polyoxyethylene
derivatives of fatty acid esters of sorbitan. It is a creamy-white solid with a
characteristic odor. It is insoluble in water, soluble in hydrocarbon solvents, and
has a melting-point range of 48°-52°C.

Emulsifying Wax is used in pharmaceuticals and cosmetics as an emulsifier
and stiffener. In cosmetics, its concentrations range from 0.1% to 10%.

In acute oral toxicity studies, a 25% solution and 40% and 50% suspensions
of Emulsifying Wax in oil produced no deaths in rats. Two products containing
8.0% Emulsifying Wax and one with 8.5% wax were likewise nontoxic. A 25%
solution of Self-Emulsifying Wax was nontoxic.

In ocular irritation studies, three 100% samples of Emulsifying Wax caused
mild to no irritation. Three formulations containing 8.0% Emulsifying Wax caused
minimal irritation, while one containing 8.5% wax produced no irritation. Two
solutions containing 2.5% and 5.0%: Self-Emulsifying Wax were nonirritating.

A 50% solution of Emulsifying Wax in corn oil produced mild cutaneous ir-
ritation in rabbits. Two 100% samples of the wax produced no irritation, while a
third produced minimal erythema in one of six rabbits. Solutions of 2.5%, 5.0%,
and 25% Self-Emulsifying Wax produced minimal irritation.

In clinical studies using patch tests, 10% Emulsifying Wax in peach kernel oil
and formulations containing 8.0% and 8.5% wax produced no irritation.

Repeated insult patch tests of a 15% solution and a 100% concentration of
Emulsifying Wax were negative for irritation and sensitization. Of six products
containing 8.0% Emulsifying Wax, one produced erythema and edema in one of
205 individuals, and the other five produced no irritation or sensitization.

Synthetic Wax is a blend of low molecular weight homopolymers of ethylene
produced by the Fisher-Tropsh process. It melts between 52°C and 74°C, has a
high gloss, and a fine crystalline structure. Synthetic Wax is used as a melting
point extender and hardener for soft waxes. In cosmetics, it is used to create
gloss, impart structure, and harden soft waxes.

In acute oral toxicity tests in rats, a product containing a 6% concentration of
Synthetic Wax was nontoxic. This same product caused neither ocular nor skin
irritation in rabbits. In clinical studies, a patch test and an in-use test of a product
containing 6.0% Synthetic Wax were negative for adverse reactions.

Synthetic Beeswax is a blend of fatty esters, fatty acids, fatty alcohols, and
high molecular weight hydrocarbons. Its properties and methods of analysis
mimic the natural product. Synthetic Beeswax is used in cosmetics to produce
emulsions, lubricity and gloss, and provides a structure for the formulation.
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Synthetic Beeswax was tested for acute oral toxicity in rats. No animals died
at doses up to 10.14 g/kg. In ocular irritation studies, a sample of pure Synthetic
Beeswax was practically nonirritating, and a 3.0% solution in mineral oil solution
caused no irritation. Pure Synthetic Beeswax, and a sample of wax dissolved in
corn oil were nonirritating to rabbit skin. Neither irritation nor sensitization oc-
curred when 50% Synthetic Beeswax was applied to guinea pig skin.

In a human clinical patch test study, a formulation containing 7.2%-9.4%
Synthetic Beeswax produced no irritation and was not phototoxic.

CONCLUSION

The Panel concludes that on the basis of the available information presented
in this report, Ozokerite, Ceresin, Montan Wax, Paraffin, Microcrystalline Wax,
Emulsifying Wax N.F., Synthetic Wax and Synthetic Beeswax are safe as cosmetic
ingredients in present practices of concentration and use.
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OZOKERITE, CERESIN, MONTAN WAX, PARAFFIN,
MICROCRYSTALLINE WAX, EMULSIFYING WAX N.F,,
SYNTHETIC WAX, AND SYNTHETIC BEESWAX

A safety assessment of these fossil and synthetic waxes was
published in 1984 with the conclusion that these ingredients are
“safe as cosmetic ingredients in the practices and concentrations
of use” (Elder 1984). New studies listed at the end of this section,
with updated information regarding types and concentrations
of use, were considered by the CIR Expert Panel. The Panel
determined to not reopen this safety assessment.

Ozokerite was used in 1269 cosmetic products in 1976, with
the largest use occurring in moisturizing products at concen-
trations of >1% to 50%. In 2002, Ozokerite was used in 680
cosmetic products (FDA 2002), at a maximum use concentra-
tion of 22% in other eye makeup preparations (CTFA 2003).

Ceresin was used in 403 cosmetic products in 1976, with the
largest use occurring in makeup bases; rouges; other makeup
preparations; cleansing; face, body, and hand skin care; moistur-
izing; night, wrinkle smoothers; and other skin care preparations
at concentrations of <25%. In 2002, Ceresin was used in 404
cosmetic products (FDA 2002), at a maximum use concentration
of 20% in other makeup preparations and suntan gels, creams,
and liquids (CTFA 2003).

Montan Wax was used in 355 cosmetic products in 1976,
with the largest use occurring in eyebrow pencil and lipsticks
at concentrations of >0.1% to 25%. In 2002, Montan Wax was

used in 13 cosmetic products (FDA 2002), at a maximum use
concentration of 11% in foundations (CTFA 2003).

Paraffin was used in 1238 cosmetic products in 1976, with
the largest use occurring in other eye makeup preparations; per-
fumes; other fragrance preparations; other hair coloring prepa-
rations; other makeup preparations; face, body, and hand skin
care; moisturizers; and other skin care preparations at concen-
trations of <50%. In 2002, Paraffin was used in 481 cosmetic
products (FDA 2002), at a maximum use concentration of 99%
in other skin care preparations (CTFA 2003).

Microcrystalline Wax was used in 868 cosmetic products in
1976, with the largest use occurring in other fragrance prepara-
tions at concentrations of >25% to 50%. In 2002, Microcrys-
talline Wax was used in 581 cosmetic products (FDA 2002), at
a maximum use concentration of 50% in other hair preparations
(CTFA 2003).

Emulsifying Wax N.F. was used in 12 cosmetic products in
1976, with the only use occurring in other skin care prepara-
tions at concentrations of >0.1% to 10%. In 2002, Emulsifying
Wax N.F. was used in 102 cosmetic products (FDA 2002), at a
maximum use concentration of 21% in hair straighteners (CTFA
2003). This ingredient is no longer listed as a cosmetic ingre-
dient in the International Cosmetic Ingredient Dictionary and
Handbook (Pepe et al. 2002).

Synthetic Beeswax was used in 146 cosmetic products in
1976, with the largest use occurring in foundations and rouges
at concentrations of >1% to 5%. In 2002, Synthetic Beeswax
was used in 179 cosmetic products (FDA 2002), at a maximum
use concentration of 18% in mascara (CTFA 2003).

Synthetic Wax was used in five cosmetic products in 1976,
with the largest use occurring in lipstick at concentrations of
>1 to 10%. In 2002, Synthetic Wax was used in 215 cosmetic
products (FDA 2002), at a maximum use concentration of 29%
in lipstick (CTFA 2003).

Table 17 presents the historical and current cosmetic product
uses and use concentrations of these fossil and synthetic waxes.

TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984)  (FDA 2002) (%) (%)
Ozokerite
Baby lotions, oils, powders, and creams 3 1 >1-5 2
Bath preparations (other) — — — 15
Eyebrow pencil — 8 — —
Eyeliner — 11 — 7-10
Eye shadow 152 10 >0.1-25 6-14
Eye makeup remover 2 3 >10-25 2-4
Mascara 71 25 >1-25 7-9
Eye makeup (other) 17 26 >0.1-25 2-22
Colognes and toilet waters — 1 — 15

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Perfumes 41 10 >25-50 15
Sachets 3 — >1-5 —
Fragrance preparations (other) 7 2 >10-25 15
Hair Conditioners 1 1 >5-10 —
Hair tonics, dressings, etc. — 3 — —
Hair preparations (other noncoloring) 1 2 >0.1-1 —
Hair dyes and colors — 46 — —
Hair-coloring preparations (other) — — — 0.3
Blushers (all types) 65 10 >0.1-25 2-21
Face powders 1 1 >5-10 1
Foundations 45 33 >0.1-25 4-15
Leg and body paint 1 — >1-5 8
Lipsticks 559 374 >0.1-25 2-21
Makeup bases 149 11 >0.1-25 —
Rouges 35 2 >1-25 —
Makeup fixatives 1 — >0.1-1 —
Makeup (other) 36 37 >1-25 3-21
Cuticle softeners 1 1 >5-10 —
Nail polish and enamel — — — 3
Bath soaps and detergents — — — 0.08
Personal cleanliness products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 17 4 >0.1-10 1-5
Face and neck SklI.l care preparatl(.)ns 18* 2 = 0.1-50" —
Body and hand skin care preparations 10 7
Hormone preparations™* 1 — >1-5 —
Moisturizers 17 15 >0.1-25 1-5
Night skin care preparations 9 7 >1-50 2
Paste masks/mud packs — 4 — —
Skin care preparations (other) 8 7 >1-25 6
Suntan gels, creams, and liquids 5 9 >1-25 8-15
Suntan preparations (other) 3 3 >1-5 3-12
Total uses/ranges for Ozokerite 1269 680 >0.1-50 1-22
Ceresin

Baby lotions, oils, powders, and creams 1 — >5-10 —
Bath preparations (other) 2 — >10-25 —
Eyebrow pencil — 29 — 8
Eyeliner 3 43 >1-5 5-12
Eye shadow 48 31 >25-50 11
Eye lotion 2 2 >5-10 —
Eye makeup remover 2 3 >5-10 —
Mascara 32 9 >0.1-25 4
Eye makeup (other) 17 4 >1-25 4-11
Colognes and toilet waters 6 — >5-10 —
Perfumes 8 1 >10-25 —
Fragrance preparations (other) 33 — >10-25 —
Hair conditioners 1 — >5-10 —

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Hair tonics, dressings, etc. 7 4 >0.1-25 2
Wave sets 1 — >5-10 —
Hair preparations (other noncoloring) 2 1 >1-10 17
Hair-coloring preparations (other) — 1 — —
Blushers (all types) 19 11 >0.1-25 6
Face powders 4 — >5-10 6
Foundations 7 6 >1-25 4-7
Lipsticks 109 191 >0.1-25 0.8-20
Makeup bases 2 <0.1-25 —
Rouges 1 2 >10-25 —
Makeup fixatives — — — 3
Makeup (other) 19 15 >0.1-25 4-13
Nail creams and lotions — 2 — —
Nail polish and enamel — 1 — 4
Underarm deodorant 1 — >1-5 —
Skin-cleansing creams, lotions, liquids, and pads 29 13 <0.1-25 —
Face and neck skin care preparations 5 1 ~0.1-25" 5-8
Body and hand skin care preparations 5 ’ 8
Hormone preparations** 1 — >1-5 —
Moisturizers 13 11 >1-25 5
Night skin care preparations 12 4 >1-25 5
Paste masks/mud packs — 1 — —
Skin care preparations (other) 9 9 >5-25 —
Suntan gels, creams, and liquids — 2 — 13
Other suntan preparations 1 — >5-10 —
Total uses/ranges for Ceresin 403 404 <0.1-25 0.8-20
Montan Wax
Eyebrow pencil 5 — >10-25 —
Eyeliner — — — 2
Eye Shadow 18 — >1-5 9
Mascara — — — 3
Eye makeup (other) — — — 0.5
Perfumes 1 — >0.1-1 —
Hair-coloring preparations (other) — 1 — —
Foundations — 5 — 11
Lipsticks 323 7 >0.1 —25 0.5
Makeup (other) — — — 0.5
Nail polish and enamel — — — 0.5
Rouges 7 — >5-10 —
Face and neck skin care preparations 1* — ~0.1-1* —
Body and hand skin care preparations — ’ —
Total uses/ranges for Montan Wax 355 13 >0.1-25 0.5-11
Paraffin
Baby shampoos 1 — >1-5 —
Baby lotions, oils, powders, and creams — — — 1
Eyebrow pencil — 4 — 6

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Eyeliner — 7 — 4-20
Eye shadow 127 5 >0.1-25 3-8
Eye lotion — 1 — 1-6
Eye makeup remover 3 3 >1-10 —
Mascara 3 28 >1-5 6-20
Other eye makeup preparations 20 4 >0.1-50 4
Colognes and toilet waters 3 — >10-25 —
Perfumes 30 — >25-50 —
Sachets 6 — >5-10 —
Other fragrance preparation 15 1 >25-50 —
Hair conditioners 14 7 >5-10 2
Hair rinses (noncoloring) 3 — >1-5 —
Shampoos (noncoloring) 2 1 >0.1-1 —
Tonics, dressings, and other hair-grooming aids 29 23 >0.1-25 2-20
Wave sets 1 1 >10-25 —
Other hair preparations 3 1 >1-10 2
Hair tints — 1 — —
Hair colors sprays (aerosol) — 2 — —
Other hair-coloring preparations 3 10 >10-50 —
Blushers (all types) 65 4 >0.1-25 —
Face powders 15 — >0.1-1 —
Foundations 76 33 >0.1-10 2-6
Lipstick 439 134 <0.1-25 2-10
Makeup bases 95 37 >0.1-10 —
Rouges 29 — >0.1-25 —
Makeup fixatives 3 1 >1-5 —
Other makeup preparations 44 18 >0.1-50 2-21
Cuticle softeners 3 1 >1-5 —
Nail creams and lotions 2 3 >1-25 —
Nail polish and enamel — 5 — 0.03-2
Other manicuring preparations 1 — >1-5 0.03
Bath soaps and detergents 3 7 <0.1 —
Deodorants (underarm) 1 2 >5-10 —
Other personal cleanliness products 3 16 >1-10 —
Aftershave lotion 3 — >0.1-1 —
Shaving cream 1 1 >1-5 1
Cleansing 69 26 >0.1-25 12-20
Depilatories 1 1 >5-10 —
Face and neck (excludlpg shave) 31 4 <0.1-50* —
Body and hand (excluding shave) 19 3
Hormone preparations™* 2 — <0.1-1 —
Foot powders and sprays — 1 — —
Moisturizers 28 24 >1.0-50 2
Night skin care preparations 11 6 >1-10 0.3-8
Paste masks/mud packs 4 7 >0.1-5 32
Skin lighteners™* 4 — >1-5 —

(Continued on next page)
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Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Skin fresheners 1 — >10-25 —
Skin care preparations (other) 22 27 >1-50 99
Suntan gels, creams, and liquids 13 3 >0.1-10 2-10
Indoor tanning preparations — — — 2
Suntan preparations (other) 6 2 >1-25 20
Total uses/ranges for Paraffin 1238 481 <0.1-50 0.03-99

Microcrystalline Wax

Baby products (other) — — — 3
Bath oils, tablets, and salts — 1 — —
Bath preparations (other) — — — 0.5
Eyebrow pencil 2 15 >0.1-10 6
Eyeliner — 126 — 2-18
Eye shadow 37 16 >0.1-25 2-6
Eye lotion — — — 0.3
Eye makeup remover 2 1 >1-5 —
Mascara 5 20 >1-25 3-6
Eye makeup (other) 23 33 >0.1-25 8-19
Perfumes 17 1 >10-25 —
Fragrance preparations (other) 9 1 >25-50 —
Hair conditioners 2 3 >1-5 4
Hair straighteners — 1 — 0.4
Hair tonics, dressings, etc. 14 15 >1-25 0.8
Hair preparations (other noncoloring) 2 1 >1-10 3-50
Hair-coloring preparations (other) 1 1 >1-5 —
Blushers (all types) 38 8 >1-25 6-10
Face powders 1 1 >1-5 —
Foundations 9 35 >0.1-10 9-12
Lipstick 640 229 >0.1-25 0.5-10
Makeup bases 6 2 <0.1-10 —
Rouges — — — 7
Makeup fixatives — 1 — —
Makeup (other) 17 33 >0.1-10 3-13
Cuticle softeners 1 — >5-10 —
Oral hygiene products (other) — — — 10
Shaving preparation products (other) — — — 0.5
Nail creams and lotions 1 — >1-5 —
Nail polish and enamel — 1 — —
Personal cleanliness products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 12 6 >0.1-10 2
Depilatories — 1 — 4
Face and neck skin care preparations N 2 N —
Body and hand skin care preparations 10 5 >0.1-25 —
Moisturizers 8 5 >0.1-25 —
Night skin care preparations 7 4 >0.1-25 2
Paste masks/mud packs — 2 — —
Skin care preparations 4 10 >5-25 1

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Suntan gels, creams, and liquids — — — 1-15
Indoor tanning products — — — 15
Suntan preparations (other) — — — 0.2-0.5
Total uses/ranges for Montan Wax 868 581 <0.1-50 0.2-50

Emulsifying Wax N.F.
Baby lotions, oils, powders, and creams —
Eyeliners —
Eye makeup (other) —
Fragrance preparation (other) —
Hair conditioners —
Hair straighteners —
Hair tonics, dressings, etc. —
Rinses (noncoloring) —
Permanent waves —
Hair bleaches —
Hair coloring preparations (other) —
Foundations —
Cuticle softeners —
Nail creams and lotions —
Skin-cleansing creams, lotions, liquids, and pads —
Face and neck skin care preparations "
Body and hand skin care preparations
Moisturizers —
Night skin care preparations —
Paste masks/mud packs —
Skin care preparations (other) 12
Indoor tanning preparations —
Suntan preparations (other) —

Total uses/ranges for Emulsifying Wax N.F. 12 102 >0.1-10 0.5-21

Synthetic Beeswax

Baby lotions, oils, powders, and creams — 1 — 0.5
Baby products (other) —
Eyebrow pencils —
Eyeliner —
Eye shadow 119
Mascara —
Eye makeup (other) —
Fragrance preparations (other) —
Hair tonics, dressings, etc. — — — 12
Blushers 14 — >0.1-1 —
Face powders 10 — >0.1-1 —
Foundations 1 2 >1-5 —
Leg and body paints — — — 13
Lipstick — 131 — 4-7
Makeup bases — 1 — —
Rouges 2 — >1-5 —

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product type (Elder 1984) (FDA 2002) (%) (%)
Makeup (other) — 9 — 1
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations N 1 N
Body and hand skin care preparations o 2 o 1-3
Moisturizers — 5 — 0.5
Skin care preparations (other) — 1 —
Total uses/ranges for Synthetic Beeswax 146 179 >0.1-5 0.05-18

Synthetic Wax

Baby lotions, oils, powders, and creams — — — 4
Eyebrow pencils — 2 — —
Eyeliner — 28 — 0.8-27
Eye shadow — 9 — —
Mascara — 10 — 2-11
Eye makeup (other) — 1 — —
Perfumes — 1 — —
Fragrance preparation (other) — 2 — —
Hair conditioners — 1 — —
Blushers (all types) 1 10 >1-5 —
Face powders — 2 — 0.5
Foundations 1 6 >1-5 9
Lipsticks 3 134 >1-10 3-29
Makeup bases — 2 — —
Rouges — 1 — 2
Makeup (other) 4 — —
Cuticle softeners — — — 0.1
Aftershave lotions — — — 1
Skin-cleansing creams, lotions, liquids, and pads — — — 5
Face and neck skin care preparations " — N 3
Body and hand skin care preparations o — o 2-4
Moisturizers — 1 — —
Night skin care preparations — — — 3
Personal cleanliness products (other) — 1 — —
Suntan preparations (other) — — — 1
Total uses/ranges for Synthetic Wax 5 215 >1-10 0.1-29

*This category was combined when the original safety assessment was performed and is now two separate categories.

**No longer considered a cosmetic product category.
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