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B-2 Benzethonium Chloride. NTP TR 438

TABLE Bl
summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride?

Vehicle Control 0.15 mg/kg 0.5 mgky 1.5 mg/kg

Disposition Summary
Animals imtially in study & o0 o0 60
15-Month inierim evaluation 9 7 9 7
Early deaths
Morbund 13 11 13 13
Natural deaths 14 9 12 lo
Survivors .
Terminal sacrifice 24 33 26 24

Animals examined microscopically ol 60 00 60

15-Month Interim Evaluation

Alimentary System

Mesenten e} (h
Fat. liposarcoma 1 (1007

Endocrine System
Pituitary giand (93 (N
Pars distahs. adenoma b 1

“enital System
litoral pland (4 o
Adenoma 1 (1177,

Integumentary System

Skin. control () @) & (M
Subcutaneous tissue. hpoma Loty

Skin. site of apphcation (Y9 ! (7 (N

Systems Examined With No Neoplasms Observed
Cardiovascular System

General Body System

Ilematopoietic System

Musculoskeletal System

Nervous System

Respiratory System

Special Senses System

Urinary System

2-Year Study
Alimentary System

Intestine small. jejunum (H
Liver (S1) (53)
Pancreas (51 (53)

Salivary glands (51 (53)
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Lesions in Female Rats

TaBLE Bl

Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride

{continued)

Vehicle Control 0.15 mg'kg 0.5 mg/kg 1.8 mg'kg
2-Year Study (continued)
Cardiovascular System
None
Endocrine System
Adrenal cortex (19) n
Adenoma 1 (5%
Adrenal medulla 10) (D
Pheochromocytoma benign 3 (30%)
Bilaleral, pheochromocytoma benign 1 (5075
Islets. pancreatic (51) (53)
Carcinoma 1 (2%
Piuitary giand (513 (83)
Pars distalis. adenoma 27 (83%) 27 (S17c
Pars distalis. adenoma. muluple 1 (2%)
Pars distalis. carcinoma 24 2 8%
Thyroid gland (51 (53)
Bilaterai. C-cell. adenoma 1 (2%
C<ell. adencma 10 (207 S (9%
C-cell. carcinoma 1 (2%
General Body System
None
Genital System
Chitoral gland (50, (£
Adenomu 3 (67 4 IR
Carcinome 24T
Ovary (Sh (53,
Uterus (51 (535
Polvp stromal 3 (6% T {137
Hematopoietic System
Bone marrow (51 (523
Lvmph node & th
Lymph node. mandibular M 3
Osteosarcoma. metastatic. bone 1337
Lvmph node. mesenteric (5 (3
Spieen (51) (53)
Thvmus (40 (<0
Integumentary System
Mammary gland (51 (33
Adenoma 2 (4% 2@
Adenoma. muitipie 1 {(2%)
Carcinoma 1 (2%
Fibroadenoma 14 (27%) 12 (23
Fibroadenoma. multple 3 6% S 9%
Fibroma 1 (2%
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B-4 Benzethonium Chloride. NTP TR 438

TABLE Bl

Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride
(continued)

Vehicle Control 0.15 mg/kg 0.5 mg/kg 1.5 mg/kg
2-Year Study (continued)

Integumentary System (conunued)

Skin, control (S (53) s (83)
Basosquamous tumor malignant 1 (2%)
Basosquamous tumor benign 1 (2%

Trichoepithelioma 1 (2%)
Subcutaneous tissue. lipoma 1 (2%)
Subcutaneous tissue, neurofibrosarcorna 1 (2%)

Skin. site of application-no mass (51 (53) (51 (83)

Musculoskeletal System

Bone (513 (53)
Mandible. osteosarcoma 1 (2%}

Nervous System

Brain (51 (23
Carcinoma. metastatic, pituitary gland 24 2 (4%

Respiratory System

Lung (51) ) (53)
Carcinoma. metastatic. thyroid gland 1 (2%)

Nose (51 (53)
Nares. squamous cell papilicma 1 (27,

Vomeronasal organ. squamous cell carcinoma 1 (2%

Special Senses System
None

Urinary System

Kidney (51 (53

Urnnan bladder (815 (83

Systemic Lesions

Multiple organsb (51 (£3) (51 (53
Leukemia mononuclear 18 (357 18 (247
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Lesions in Female Rats

TABLE Bl

Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethoniur- Chloride

(continued)

Vehicle Control 0.5 mg/kg 2 mg'kg
2-Year Study (conunued)
Cardiovascular System
None
Endocrine System
Adrenal cortex (19) 0
Adenoma S%
Adrenal medulla (10) -
Pheochromocytoma benign 3 (30%)
Bilateral, pheochromocvtoma benign (507%)
Isiets. pancreatic (S1) (£
Carcinoma 270y
Pitustary gland (51) 3
Pars distalis. adenoma 27 (83%, RS
Pars distalis. adenoma. multiple 1 (27%)
Pars distaiis. carcinoma 2 (4% MRS
Thyroid gland (51 (53
Bilateral. C-cell. adenoma 1 (29%)
C-cell. adenoma 10 (20%%) (97
C-cell. carcinoma 1 (2%)
General Body System
None
Genital System
Clitoral gland (50; {$2;
Adenoma 207 4 8%
Carcinoma METIES
Ovan (&1 N
Uterus (514 VI3
Polvp stromal 307 7137y
IHematopoietic System
Bone marrow (513 [
Lymph node (5 (1
Lymph node. mandibuiar Q) (3
Osteosarcoma. metastatic. bone 1 (337
Lyvmph node. mesenterc 5 (3)
Spleen (51 (53
Thymus (40, (50}
Integumentary System
Mammary gland (51 (53
Adenoma 2 (47 2 (47
Adenoma. mulupie 1 (2%)
Carcinoma 1 (2%
Fibroadenoma 14 (27%) 12 (237
Fibroadenoma. muluple 3 (6% S 9%
Fibroma 1 (27
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Lesions in Female Rats B-S

TABLE Bl

Summary of the Incidence of Neoplusms in Female Ruts in the 2-Year Dermul Study of Benzethonium Chloride
(continued)

Vehicle Control ' 0.18 mg'kg 0.5 mg'kg 1.5 mg'kg

Neoplasm Summary
Total animals with primary necplasms'

15-Month interim evaluation 3 1

2-Year study 43 2 49
Total pnmary neoplasms

15-Month intenm evaluation 4 1

2-Year study 92 S 92
Total animals with benign neoplasms

15-Month interim evaluation 3 1

2-Year study 38 1 41
Total benign neoplasms

15-Month interim evaluation 3 1

<-Year study 70 | 60

Tolal animals with malignant neoplasms
1S-Month intenm evaiuation
2-Year study 22 | 21
Total mahgrant neoplasms
15-Month intenm evaluation i
2-Year study 22 | 26
Total ammals with metasiatic nzoplasnis
2-Year study
Total metastanic neoplasms
2-Year study

9%}
W

'
w

&

Number ¢f animals exanuned microscapically at the site and the number of animals with neoplasm
Number ¢t amimals with any ussue examined mucroscopicilly
Primarv neoplasms: all neoplasms except metastatic neoplasms
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B-6 Benzethonium Chloride. NTP TR 438

TABLE B2

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control

1 455 8§ 5 5 56 66 6 6 06 6 6 6 6 7777
Number of Days on Study 7811 2579011344 4 4 9 1 2 2
6 5 59 6 425302322 S 89 76 9890 2
222222222232 2222222222222
Carcass ID Number §7 9587479607696 7 45843499879
75711 2764100362939 3991423°S5
Alimentary System
Esophagus + + r ottt A+ o+ o+ o+ F+H+ o+ + o+ +
Intestine small. duodenum + T
Intestine small, jejunum +
Liver + - A o+ A+ o+ o+ o+ o+ o+ 4+ o+ o+ A+ o+ o+ o+ o+ o+ 4+
Mesentery + +
Pancreas + + 4+ + 4+ o+ + o+ + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+t
Salivary glands R S S T T T T S S S S S G S S S s S
Stomach, forestomach e + + *
Stomach. glandular +
Cardiovascular System
Hean B L L L LU VI
Endocrine System
Adrenal cortex + + + + + + + + + o+ +
Adrenal medulla + o+ + +
Pheochromocvtoma benign
Islets. pancreatic F T T T b 4 A A o+ o A o+ A+ o+ 4+ - o+ o+
Pamrhyroxd gland + o+ A - 4+ 4+ o+ + M+ o+ 4+ o+ - M+ - M =+ -+
Pituitary gland P T T + + + + + o+ o o+ oy . o+
Pars disialis, adenoma XX X XX X X X X X X X
Pars distalis. adenoma. muitipie
Pars distalis. carcinoma
Thyroid gland e S S E e U
Bilateral. C-cell. adencma
C-cell. adenoma X X X X X
C-cell. carcinoma
General Body System
None
Genital System
Chitoral gland -+ =+ 4+ =+ o+ 4+ 4+ o+ + M+ o+ o+ - s+ 4
Adenoma X
Ovary B S S T T S S S S S S S S S + o+ o+
Uterus R T T T N e T e I + + +
Pohp stromal X
Vagina +
Hematopoietic System
Biood + +
Bone marrow D T T T S e e O I S T T T T e
Lymph node + + o+ +
Lymph node. mandibular + + o+ + + +
+: Tissue examined microscopically M: Missing tissue X: Lesion present
A Autolvsis precludes examination I: Insufficient tissue Blank: Not examined
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Lesions in Female Rats B-7
TaBLE B2
Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study
of Benzethonium Chloride; Vehicle Control (continued)
7737777773775 777737 7771777
Number of Days on Study 22333333333 333333233323233 33
4 4111111 111111111t 1 111111
222222222222 2222222222222122 Tota:
Carcass ID Number 4 5444455556666 7777 8882828%899 Tissues
231 456256845891 478025¢6794023 Tumors
Alimentary System
Esophagus R T T T e T SRR S N R S e 51
Intestine small, duodenum -
Intestine small. jejunum H
Liver UL T T T T S S T T T e S R S R Si
Mesentery + 3
Pancreas B T + 4+ o+ o+ o+ + o+ o+ Si
Salivary glands + 4+ o+ 4+ o+ 4+ o+t + o+ o+ + + o+ + -+ St
Stomach. forestomach + + 6
Stomach. glanduiar 1
Cardiovascular System
Hean . T T S S S e I e i e S R S Si
Endocrine System
Adrenal cortex - - + + + + - 19
Adrenal medulla + - o+ o+ + - 10
Pheochromocyioma benign X X X 3
islets. pancreatic P T T T I e S e e T T T S S S S 51
Parathvroid glany B T e % B S S S S S e e 47
Privitary gland R e S B T T T S i T S
Pars distalis, adenoma X X X X X X X X X X X X XX 27
Pars distaits. adenoma. multipie X 1
Pars disialis. carcinoma X X M
Thyroid gland R S A S S S S S R T S S e S 51
Bilateral. C-cell. adenoma X !
C~ell. adenoma X X X X X 10
C~eli. carcinoma X 1
General Body System
None
Genital System
Clitoral giand B e S I R S T S S S0
Adenoma X X 3
Ovary e e R S S e S R S S S S S <1
Uler{xs B T T S S e e e T A A T R + o+ s1
Polvp stromat X X 2
\Vagina 1
Hematopoietic System
Blood 2
Bore marrow + 4+ 4+ o+ 4+ + o+ o+ + o+ + 4+ o+ + + 4+ o+ 1
Lymph node + 3

Lymph node. mandibular
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B-8 Benzethonium Chloride. NTP TR 438

TaBLE B2
Individual Animal Tumor Pathology of Female Rats in ti-  -Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)

1 4 5 5 5 5 6 6 6 6 6 b 6 6 6 6 6 77 7 77
Number of Days on Study 7811 2 % 01 1 3 4 4 4 4 409011 22
6 5 5.9 6 4 302 32245 9 76 9 8 9 0 2
222222 22322222222 2222222
Carcass ID Number 5795 87 96 07 696 7458499879
757112 4 1003629393991 435
Hematopoietic System (continued)
Lyvmph node. mesenteric + + + +
Spleen + o+ -+ o+ o+ -+ + + + + + + F o+ o+ + + ++ + +
Thymus + + + M+ =+ S+ 4+ ++ + + A M+ +++ M+ + M
Integumentary System
Mammary gland + o+ -+ o+ 4+ + 4+ + o+ o+ + s+
Adenoma X
Adenoma. multiple
Fibroadenoma X XX X XX
Fibroadenoma. muluple
Skin. controi + o+ =+ o+ o+ R S I S
Basosquamous tumor benign X
Skin. site of application-ne mass R e A T e S S
Musculoskeletal System
Bone B T T S e T T T T Tk T
Nervous System
Bramn R N e A S TR S S RS T
Carcipoma. metastatic P.l;)!‘.élf'_\
cland
Pernpheral nerve +
Spnal cord +
Respiratory System
Lung R T R e i A T S
Carcinoma. metastatic. thyrod gland
Nose e A S
Nares. squamous cell pap iloma X
Vomeronasal organ. squamous cell
carcinoma X
Trachea e et e S S et S e e s A e S i g
Special Senses System
Eve + + +
Hardenan gland +
Urinary System
kKudney + + + + -+ + T+ A+ A+ F o+ e+
Unnai-_\'bladder -+ + o+ 4+ + + + + + + + 4+ + + + A+ + + o+ o+ +
Systemic Lesions
Muinpie organs R T I N N e S S T T S S G I A e e
Leukernia mononuclear X X X X X XXX XXX

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Lesions in Female Rats B-9
TABLE B2
Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)
T3 T35 7711777377771 71717770
Number of Days on Study 2233333333333332333 33333233
4 411111 1 1111 11111111111
2222222222222 22222222222222 Total
Carcass ID Number 4 544 4455556646467 7778282882889 9 Tissues
2314562568 45891478&01567903 Tumors
Hematopoietic System (continued)
Lymph node. mesentenc
Spleen + + + A+ o+ F o+ FF A+ A+t + o+ + + o+ 51
Thymus ++ ot + + A+t M+t 46
Integumentary System
Mammary gland + o+ + 4+ + F + + o+ + F +F o+ o+ o+ + o+ + T S1
Adenoma X <
Adenoma. multiple X !
Fibroadenoma X X X X X X X 14
Fibroadenoma. multipie X X 4 3
Skin. control T e e S N R R S S N e <3
Basosquamous tumor benign 1
Skin. site of applicauon-no mass . T T S A S T e S S S e <
Musculoskeletal System
Bone T T T S ST . T T T T T S S <1
Nervous System
Brain R T S R S N T T T T T S R S 31
Carcinoma. metasialic, pituttary
gland X X 2
Penpheral nerve i
Spinai cord .
Respiratory System
Lung B T T T T T T S e S T S S Sl
Carcinoma. metastatic, thvroid gland X !
Nose T S T Tk T T T T T ST S S <
Nares. squamcus cell papilioma 1
Vomeronasa! organ. squamous cell
carcinoma 1
Trachea D T S S S e T T e S R R 51
Special Senses System
Eve + + + o
Hardenan gland \
Urinary System
Kidney P S A . T T S S S S + + + + 4+ -+ -+ > <]
Urnnany bladder + + - + + 4+ 4+ + + + + + + o+ o+ A+ e+ o+ o+ 51
Systemic Lesions
Multipie organs R T S R T R N i R S S e I L s
Leukemia mononuciear X XX X X X X i
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TaBLE B2

Benzethonium Chloride. NTP TR 438

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 0.15 mg'kg
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Iematopoietic System
None

Integumentary System
Skin. control - k- -
SKin. site of applicaticn-no mass - o+ -

+ + +

“+ 4+ -

+ + 4+ 4+ o+ + + 4+ + o+

+ o+

-

+ +

+ o4+ 4+ o+ A+ o+ o+ 44

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesions
Multple organs + o - -

- -

+ + 4+ + + + T o+ o+ 4+
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Lesions in Female Rats

TaBLE B2

Individual Animal Tumor Pathology of Female Rats in the 2.Year Dermal Study

{continued;

of Benzethonium Chloride: 0.15 mg kg

7777733777777 771717771°75 71777777
Number of Days on Study 333 333333333332 333333323333233
000000O0O0O0CO0CO0OCDOO0OO 0000011111111
3333333333333331333332333332333 Totai
Carcass ID Number 111111222 2223333344445 5525875 ¢5:¢5 Tissues
2345892345790134603671240678Y Tumors
Alimentary System
None
Cardiovascular System
None
Endocrine System
None
Genera! Body System
None
Genital System
None
Hematopotetic System
None
Integumentary System
Skin. control L T R e e e T T S S S S S S ) 3
Skin. site of appucation-no mass R S S i e . N R G . S R R A £3
Musculoskeletal System
None
Nervous System
None
Respiratory System
None
Special Senses System
None
Urinary System
None
Systemic Lesions
Muluple organs + Ft T+ + 4+ o+ o+ 4+ + 4+ T+ s+ - s 2

Board Draft
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B-12

TABLE B2

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study

Benzethonium Chloride. NTP TR 42%

of Benzethonium Chloride: 6.5 mg'kg
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

[{ematopoietic System
None

Integumentary System

Skin. control - . e o+ o+ -

Trichoepithehoma
Subcutaneous nssue
neurofihrocarcoms:
Swin stte of appication-ne mass -~ =

LR T T S A S e T T T e s

.+ e e 4+ -+ 4 o~

Musculoskeletal System
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Nervous System
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Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesiou~

Muitiple organs + o - o
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Lesions in Female Rats B-12

TaBLE B2
Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg/kg
(continued)
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Integumentary System

Skin. control D e e S T T S T T i A N R I T A

Tnchoepithelioma X 1
Subcutaneous tssue.

neurofibrosarcoma X 1

Skin, site of apphcation-no mass LR S S T R S T SN SN S N S G SN SR S

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses Svstem
None

Urinary System
None

Svstemic Lesions
Mulniple orgzans S+ o+ + 4+ + o+ + + 4+ + ++ + F + + + ++ + + o+ S1
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B-14 Benzethonium Chloride. NTP TR 43§

TaBLE B2
Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg

333 4555555556666 6606 6 6 6 6 ¢
Number of Days on Study 0 2 58233627889 011333334435¢6¢6 7"
3286 5372677 43392446 7 8 7 7
3 44 4 444444444 44444444444
Carcass ID Number S 6 8 5 46 6 7 6240677453606 s 527
2007 S5 249 88 2771539 9 6 0 2
Alimentary System
Esophagus + o+ + + + 4+ 4+ + + o+ + o+ o+ o+t
Liver + o+ F F okt + o+ 4+t A+ o+ o+ o+ o+t
Mesentery
Pancreas + 4+ttt A+ + o+ + o+ + o+
Salivary glands + + T+t + + o+ + +++ 4+ o+ o+t
Stomach. forestomach + 4+ o+ + + + +
Tongue +
Cardiovascular System
Hear + + =+ 4+ 4+ + A+ o+ 4+ s+
Endocrine System
Adrenal cortex + + + - - + -
Adenoma X
Adrenal medulia +
Bilaterai. pheochromooytoma bemgn X
[slets. pancreatic R e A A e T Tk T T VST A T
Carcinoma
Parathyroid gland + M+ d M+ 4+« 4+ + 4 e e e s M+ e+ o+
Putuitary gland R T e e T T
Pars distaits. sdenoma X X X X X X X X X X X X X
Pars distalis. carcinoma X
Thyroid giand T S S S S T T S S A R
C-cell. adenoma X
General Body System
None
Genrtal System
Clioral glund B e T S R T T T T T S e S S VA ¥ |
Adenoma
Carcinoma
O\ar_\‘ L I e I TR R I I I S
Uterus R e S S R S R SR + + + + o+ + + -
Polyp stromal X X X
Hematopoietic System
Bone marrow R S S ¥ I T T T S S S S SRR
Lvmph node
Lymph node. mandibuiar +
Osteosarcoma. melastat.c. bone
Lyvmph node. mesentenc + + -
Spleen L S S S . S S R T T A A e
Thymus R S S S I £
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Lesions in Female Rats

TaBLE B2

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg kg

{continued)

6 6777772777777 773771777717771 77577
Number of Days on Study g 96z 2222222222222 222222222°12:2
0 90399999699 999999 999999999939
4 444 4 444 4 44 444444444494 44949439349494 Total
Carcass ID Number 4 476 22222 23333344451535%56°¢0 7 7 Tesue
0 34513 4569136782483 596 70156 mon
Alimentary System
Esophagus + o o+~ 4+ o+ o+ o+ 4+ + o+ -+ + o+ + +
Liver e S S S S + + + + + + + + + ++ F T
Mesentery + + + 3
Pancreas T T e i i S S S S L 53
Salivary glands I I e S S S T I R R I A e A S £5
Stomach. forestomach + X
Tongue
Cardiovascular System
Hean e T T R e S I I S T
Endocrine System
Adrenal cortex - - + + 4+ + + o+ o+ 4+ + - - “
Adenoma
Adrenal medulla + Z
Bilatera!. pheochromocytoma benign 1
islets. pancreatic R e R S e T e e S 23
Carainoma X :
Parathyroid gland -+ s = M v+ -+t s+ MM+ o+ - + + o+ o+ - 27
Pintary gland R T S S I I e T e e hR)
Pars distalis. adenoma XX X X X XX X X X X X X -
Pars distalis. carcinoma X 2
Thyroid gland R e T L e A N e 3
C-cell. adenoma X X X X :
General Body System
None
Genital System
Cliorai gland R I e T T S S 2
Adenoma X X X X 4
Carcinoma X X Z
Ovan L T S e T S - - 53
Uierus R I S i e T S S R S £3
Polvp stromai X X X X 7
Hematopoietic System
Bone marrow R I e A T S S R s2
Lymph node + 1
Lvmph node. mandibular - + 3
Osieosarcoma. metastatic. bone X 1
Lymph node. mesentenc R)
Spleen I e T A T S S S S T S S S S S 3
Thymus + M+~ M+ + 5+ + 4+ + + 4+ + + 4+ ++ M+ + F s+ e 0
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B-16 Benzethonium Chloride, NTP TR 438

TABLE B2

Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg kg
(continued)

333 455 555555666« 66 6 6 6 6
Number of Days on Study 0258233678890 11 33 4 5 6 6 7
28 6 S 3 72 77 43392 4400 8 7 8 7
444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Carcass ID Number 568 5 46 76 2 46 7 7 4 0 % 6 355 27
2007 5249886127715 309 9 6 23
Integumentary System
Mammary gland ++ + + o~ o+ o4+ + + + +F e~ + + o+ 4+ o+ o+
Adenoma X
Carcinoma
Fibroadenoma X X X X X
Fibroadenoma. multiple
Fibroma
Skin. controt I T e A e e TN S R S S S
Basosquamous tumor malignant
" Subcutaneous tissue. hipoma
Skin, site of applicanon-r.» mass B T T T T S S S S S S S e 2

Musculoskeletal System
Bone T+ o . o+ o+ o+ o+ v o~ o+ 4+ 4+ o+t
Mandible. osteosarcoma

Nervous System

Brain I e S e T et A S S S SN
Carcinoma. metastatic. pituitary
gland X
Penpherai nerve + + -~ -
Spinal cord + + . o+

Respiratory System

Lung B T T S e S S e T S A S S S S
Nose + R N i T S SR I TE S e S
Traches B e e T S S S S S S S e

Special Senses System
Eve + +
Hardenan gland

Urinary System
K;dney + - T =+ -+ 4+ + A+ s+ + 4+ o+

Unnar}'bladder 4 4+ e+ e o+ 4 4 4 A 4 o+ A 4 o+ o+ o o+ - o+ o+ o+ o+ o+

Systemic Lesions
Multipie organs 4o o+ o o o 4+
Leukemia mononuclear X X X X X X

+
+
+
+
+
+
¥
4
+
+
+
+
¥
+
+
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lesions in Female Rats

B-17

TABLE B2
Individual Animal Tumor Pathology of Female Rats in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg
(continued)
66>~ 7577777177771 7777177777177 9777
Number of Days on Study 890222222222 22222222222222222:
09 ¢2999 9999999999 99 9 9 9 9 9 9 9
4 444 4 4 44 44 44444 44 4 4 4 4 4 4 4 4 44 Total
Carcass 1D Number 447622 2222333334445 55%566 7777 Tissues
034351 345¢69136 78712 8 3459670156 Tumon
Integumentary System
Mammary gland B T e e T T S S S S R R i e S 3
Adenoma X -
Carcinoma X 1
Fibroadenoma X X X X X X X 12
Fibroadenoma. multiple X X X X X 5
Fibroma X 1
Skin. conirol -+ + o+ + o+ + F o+ + + F o+ + o+ A+ + o+ o+ + o+ o+t 53
Basosquamous tumor malignant X 1
Subcutaneous ussue, ipoma X J
Skin. site of application-no mass R T T s e e T S S 53
Musculoskeletal System
Bone R i T e A S T S e s3
Mandibie. osteosarcoma X 1
Nervous System
Bramn B S U SO . T e e 33
Carcinoma. metasiatic. pitiitary
gland X 2
Penphera! nerve 3
Spinal corg 4
Respiratory System
Lung R RS S S S + o+ + o+ o+ A+ o+ - S
Nose R e e T S S S T S hR
Traches R S N s + + + + =+ + o+ o+ v o+ o+ o+ £3
Special Senses System
Eve - + 4
Hardenan gland - 1
Urinary System
Kidney B R R R S A T s + + + + + o+ o+~ S3
Urinary bladder S e A T <3
Systemic Lesions
Muit:ple organs + o+ - - e 4+ 4+ b+ o+ 4+ 4+ o+ o+ o+ T+ s2
Leukemis mononuclear X X X X X X X X X X X X 18
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TABLE B2

Benzethonium Chioride, NTP TR 438

Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride

Vehicle Control 1.5 mg/kg
Adrenal Medulla: Benign Pheochromocytoma
Overall rate? 3/51 (6%) 1/53 (2%)
Adjusted rate? 12.5% 27%
Terminal rate® 3724 (13%) 0724 (0%)
First incidence (davs) 729(T) 634
Life table test® P=0.310N
Logistic regression test®" P=0.325N
Fisher exact test P=0.294N
Clitoral Gland: Adenoma
Overall rate /50 (65) /52 (8%)
Adjusted rate 10.4% 16.7%
Terminal rate 2724 (8% 4724 (17%)
First incidence (davs; 572 729 (TH
Life table test P=0.500
Logistic regression test P=0.529
Fisher exact test P=0.522

Clitoral Gland: Adenoma or Carcinoma
Onverali rate

Adjusied rate

Terminal rate

First incidence (davs)

Life table test

OISt regression (esi

Fisher exact test

Mammary Gland: Adenoma
Overall rate

Adjusted rate

Termina! rate

First incidence (davs)

Life tabie test

Logistic regression test

Fisher exact test

Mommary Gland: Adenoma or Carcinoma
Overali rate

Adjustec rale

Termina! rate

First incidence (days

Life 1able test

Logistic regression tesi

Fisher exact test

350 (672
10.4%
2724 (8%
572

351 (6%
10.5%

724 (4%)
48

6/52 (127)
25.0%
6/24 (25%)
729 (T
P=0.237
P=0.257
P=0.204

1724 (47
658

P=0.518N
P=0.518N
P=0482N

3/53 (62
11.2%
2724 (8%)
658
P=0.645
P=0.640
P=0.642N
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Lesions in Female Rats

TaBLE B3

Statistical Analysis of Primary Neoplasms in Female Rats in the 2

{continued)

-Year Dermal Study of Benzethonium Chloride

Vehicle Control 1.5 mg'kg
Mammary Gland: Fibroadenoma
Overall rate 17/51 (33%) 17/53 (32%
Adjusted rate 53.6% 56.27
Terminal rate 10724 (427) 12724 (507
First incidence (days) 572 s28
Life table test P=0.545
Logistic regression lest P=0.517
Fisher exact test P=0.529N
Mammary Gland: Fibroma, Fibroadenoma. or Adenoma
Overall rate 19/51 (379%) 19/53 (365 )
Adjusted rate 56.6% 61.1%
Terminal rate 10724 (427%) 13724 (5470
First incidence (davs) S72 525
Life tabie test P=0.535
Logistic regression lest P=0.514
Frsher exact test P=0.3522N

Mammary Gland: Fibroma. Fibroadenom

Overall rate

Adjusted rale
Terminal rate

First incidence idavs,
Life table test

e .’ﬁ’g"(‘&‘}?""‘ rest

Fisher exact lest

Pituitary Gland (Pars Distalis):

Onverall rate

Adjusted rale
Terminal rate

First incidence . davs,
Lile table test

Logistic regression test
Fisher exact test

Pituitary Gland (Pars Distalis):

Overali rate

Adjusted rale
Terminal raie

First incidence (davs;
Lite table test

Logistic regression test
Fisher exact test

Adenoma

a. Adenoma, or Carcinoma

1951 (377%)
56.67
10724 1427%)

<70

28/51 (55%)
739%

15724 (637%)
518

Adenoma or Carcinoma

30:51 (597%)
778%

16/24 (67%)
518

2093 (387
64.7%

14724 (5877,
§9¢

D

P=0.45%
Pa=() 424
P=0.560

2753 (51
65.57%

117294 (465
180
P=05S0N
P=0.533N
P=0418N

11724 (467
486
P=0.552N
P=0.536N
P=041IN
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B-20

TaBLE B3

Benzethonium Chloride. NTP TR 438

Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride

(continued)

Vehicle Control 0.15 mg'kg 0.5 mp'kg 1.8 mg kg
Thyroid Gland (Cell): Adenoma
Overall rate 11/51 (22%) - - S83 (97
Adjusted rate 35.1% 1887
Terminal rate 6,24 (25%) 47240177
First incidence (days) 515 613
Life 1able test P=0.099N
Logistic regression test P=0.095N
Fisher exact test P=0.074N
Uterus: Stromal Polyp
Overall rate 3,51 (697) - - T3 (137
Adjusted rate 10.2% 2207
Terminal rate 2724877 47240177
First incidence (days) 488 §33
Lite iabie test P=0.106
Logistic regression test P=0.181
Fisher exaci test P=0.1"
All Organs: Mononuclear Cell Leukemia
Overall rate 1851 (35%) - - 1883347,
Adiusted rate 4787 $3.3%
Terminal rate 0,24 (25%¢) 10724 (427
Firstincidence (davs) 488 303
LLife table test P=0625i0
_OCISUT TEEression test P=0.574N
Fisher exact test P=0528N
All Organs: Benign Neoplasms
Overall rate 29.51 (7ot - - 42082797
Adjusted rate X847 93.07%
Terminu! rate 19724 (797 21724 BT
First incidence idays) 485 486
Life tabie test P=0322
LOgisiig regression test P=0.354
Fisner exaci test P=04%x

All Organs: Malignant Neoplasms
Overall rate

Adjusted rate

Termina: raie

st naidence (days)

Life table test

; L regression iest

ier exact lest

2381 (4857 -
927

9724 (387%7)

48RS

- 217834407
S9.57
11724 i4677)
303
P=0.494N
P=0.413N
P=0.357N
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Lesions in Female Rats B-21

TaBLE B3
Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Dermal Study of Benzethonium Chloride
(continued)

Vehicle Control 0.15 mg/kg 0.5 mg/kg 1.8 mg'kg

All Organs: Benign or Malignant Neoplas:

Overall rate 43/51 (84%) - - 49/83 (927%)

Adjusted rale 91.4% 98.0%

Terminai rate 20724 (83%) 23724 (967

First incidence (davs) 485 303

Life table test P=0.191

Logistic regression test P=0.105

Fisher exact test P=0.161

{(T)Terminal sacnifice

¢ Number of neopiasm-bearing animals/number ¢ uznimals examined. Denominator is number of animals examined microscopically for adrenal gland.
bone marrow. brain, clitoral gland. heart, kidne. larynx. liver. lung, nose, ovary, pancreas. parathyroid gland. puunan gland. salivary gland. spiecn.
thyroid gland. and unnary bladder: for other t: .vs. denominator is number of animals necropsied.

Kaplan-Meier estimaled neopiasm incidence at tne end of the study after adjusiment for intercurrent mortaiity

Observed incidence at 1erminal kill

Beneath the dosed group incidence are the P v ues corresponding lo pairwise comparisons between the controls and that dosed group  The hie
table (est regards neoplasms in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The jogistic regression test
regards these lesions as nonfatal. The Fisher exact test compares directly the overall incidence rates. For all tests, a lower incidence in a dose
croup is indicated by N.

Organ was not examined at this dose ievel
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B-22 Benzethonium Chioride. NTP TR 438

TABLE D4
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study
of Benzethonium Chloride?

Vehicle Control 0.15 mg ke 0.5 mgkyp 1.5 mg'kg
Disposition Summary
Animais iritially in study 60 00 o0 ol
15-Month iruarim evaluation 9 7 9 7
Early deaths
Monbund i3 11 13 13
Naturai deaths 14 9 12 lo
Survivers
Terminal sacnfice 4 33 20 24
Animals examined microscopically ol o0 o0 00
15-Month Interim Evaluation
Alimentary System
Liver (9 (7
Hepatodiaphragmanc nodue 2227, 3 (427
Hepatocisphragmalic nodu'e, multipic IR
Inflammation. chron:c actinge N 2 (297
Mesenteny 0l (1
Fai intammation. chronic oCine 1 1o0eT)
Pancreas (9 (=
Acmus. atrophs 2 (29%)
Cardiovascular System
Hean v (7)
Degenerat.on. chronic L il 3 (437

Endocrine System

Puuiiary glang Y [

Craniophanvngeal duct, pars disigin, ovst Py,
Pars distails. ovst 10447 L4
Pars distahs. hyperpiasis REF R 3437

Thyroid giand N ()
Biiateral vlumobranchind ol (147
C-celt. hvperpiasi [ A

Genital System

Clitoral glanc 19, (7
Inflammation. chromc aliny 1 il
Duct. ¢vsl Dol

Ovan (Y9 (7
Periovarian tissue, Vst 3337 3 (43%)

Urerus 19 (7
Endometrium. hyperpiasia. ovstic. ghinduiar 1 (14%)

Hematopoietic System

Thymus (8 (0)
Angieciasts 1 (177%)
Depletion ivmphod ~ L TO07T ) 6 (1007%)
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Lesions in Female Rats

TaBLE B4

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study

of Benzethonium Chloride (continued)

Vehicle Conirol 0.15 mg'hg 0.5 mg kg 1.5 mg'kg

I15-Month Interim Evaluation conunued)

Integumentary System

Mammary gland ) (7)
Hyperplasia. cvstic 8 (897 S (1%

Skin. control ) (7 (9) (7

Skin, site of application-no mass (9 ) (9) "
Epithelial hyperpiasia 1 (1455 2 (2% o (877
Erosion. focal 1 (145
Ulcer 1 (147) 1 (117 4 (57%
Sebaceous gland. hvperplasia 1 (14%) I (117 6 (507

Respiratory System

Nose (0 s
Submucosa. inflammation. chronic P oil ™y

Urinary System

Kidney (Y (7
Mineralization T TR ST Ik
Nephropathiy. chronic R LTI

Systems Examined With Nov Lesions Observed

General Body System

Musculoskeletal System

Nervous System

Special Senses System

2-Year Study

Alimentary System

Intesune small. Juodenum (2
Ulicer AR TSl

Liver (51 153
Angiectas:s 2T
Basoph:iic (mous 2o 137 36270
Clear celf to<us 24T ORI
Eosinophitic tocus 12 (257 13287
Hepatodiaphragmauc nodule T 15 (257
Infiammation, granuiomatous 3 (107 I o(2imen
Bile duct. hvperplasia 11 (227 i3 (257
Hepatoayte. degeneranon ovstic RTINS
Hepatoovie. hyvpertrophy. focal 1427,
Hepatocvie, necrosis 1 (27
Hepatocoyvie, vacuohzation ovioplasmic T 14T 8 (15%)

Mesenten (2) (3)
Fat inflammation, chronic active 3107 3 (1007

Pancreus (S (S3)
Inflammation. chronic active 1 (27
Acinus, atrophy 15 207 13 (2870
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B.24 Benzethonium Chloride. NTP TR 438

TaBLE B4
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study
of Benzethonium Chloride contnued)

Vehicle Control 0.15 rip ke 0.5 mpkg 1.5 mg/kg
2-Year S[ud)‘ (contnued)

Alimentary System (continued)

Stomach. {oresiomach (6) (8}
Acanthosis 3 (38%)
Inflammation. chronic active 1 (13%)
Mineralization 1 (13%7)
Ulcer 6 (1007 5 (63%)

Stomach. glandular hH
Necrosis T (10077}

Tongue M
Cvst 1 (100%)

Cardiovascular System

Hean (51 (53)
Degeneration. chromic 28 (55 30 (57%)
Ainum. thrombaosis 3 eT 3 (677

Endocrine System

Adrenal corex 1y (21)
Degeneration. cvsiic 1 (587%, 1 (5%)
Hyperplasia . T . 12 (587%

Adrenal cortex iconninued
Hypertraphy 1 (57)
Necrosis S 2 (107
Vacuyolization oytapinsmic &2 9 (4370

Adrenasl meaulia (10} (2y
Hvperpiasia 6 (b0 1 (507

Parathvrond pland 47y (47
Hyvperpiasia 32 (ox7T, 32 (o877

Piunan S (53)
Necrins 1 (27
Pars Jistahy cvst BEOEIEE 11217
Pars distais. hyperpiasia 14 (27% 17 (327%)

Thyrond giand B 153)

Coceli ivperpaasio RO SR T (327
Foliicular cell. hvperpiasia 247

General Body System

None

Genital System

Clitorat glanc (50, (523
Hyperplasia 5 (107% 3 (8%)
Inflammation. chromic actine 1 (27 1 (2%)
Duct ectasia 1 (27 2 (4%

Ovan (51 (53)
Foliicie. ovsi 387 T3
Periovarian tissue, cyst ST 10 (197
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Lesions in Female Rats

TABLE B4

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Study

of Benzethonium Chloride (continued)

Vehicle Control 0.15 mg'kg 0.5 mg'kg 1.S mg'kg
2-Year Study (continued)

Genital System (conunued)

Uterus (51 (53)
Endometnum. hyperplasia. cystic. glandular 3 (67) A

Vagina (hn
iumen. hemorrhage 1 (100%;

Hematopoietic System

Blood (2)

Envthrocyie, atypia celiuiar 1 (50

Bone marrow (S (52
Femoral. myelofibrosis 1 (2%

Lymph node. mand:bular %) (3]
Thrombosis 1 (14%;

Lymph node. mesentenc (%) (3
Angiectasis AT

Spleen 151 (531
Fibrosis 1 (250 2 347
Hematoporetic cell proliferauion 1 (2% PR S

Thymus (46)

Cyst
Deplenion ivmphoaid

Integumentary System

Mammary gland D (53,
Hyvperplasia. ovstic S0 (987 STorve

Skir. conirol 31 (53) (5H (33
Epithehal hyperpiasia 3 (6%) 2 (47
Sehaceous giand. hyperpiasia 1 (279%) 1 (2%

Skin. site of application-no mass (515 (53) (51) (53
Epithehal hypermiasia MRS 247 6 (1270 32 0607
Ulcer 1 (2%) 3 (6% 19 (37
Sebaceous gland. hyperplasia Pl 2 (49 6 (127 RN

Musculoskeletal System

Bene (51, (53
Femur. hvperastosis 2 (47 MG
Femur. ostecpeirosis 1427

Nervous System

Brain (1) (53
Compression 21 (419%) 17 (327
Hemorrhage 1 (2%

Hvdrocephaius 8 (16%) 0 (1177

Board Draft
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B-26 Benzethonium Chloride. NTP TR 438

TaBLE B4
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Dermal Stud)
of Benzethonium Chloride (contnued)

Vehicle Control 0.15 mg'kg 0.5 mg'ky 1.5 mg'kg
2-Year Study (continued)
Respiratory System
Lung (S5 (53)
Inflammation. chronic active 2 (4%, 2 (4%)
Alveolar epithelium. hyperplasia 1 (27%)
Pervascular. inflammation, chronic e
Nose &)) (53)
Mucosa. inflammation. chronic active 4 (87 S 9%
Sinus. foreign Body 367 5 (9%)
Special Senses System
Eve () (4
Phthisis bulbi (177
Lens. cataract SR 4 (1007
Retina. atrophy S {RAY 4 (1007
Hardenan gland (h (1)
Inflammation. chronic active 1o o100
Urinary System
K}dﬂl’} lifl‘] (83
Cyst 127
Nnereizainon | 2 (4%
Nephropativ. chron. 45 (R8T A8 (9170
Urninan piadaer (S £
Transitional epithelium. hyperpiasia 1 (2%)
a

Number of animats examired mucroscopicativ at the site and the number of anmals with lesion
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TasLe C1

TanLe C2

Tasie C3

TanrLe C4
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APPENDIX C
SUMMARY OF LESIONS IN MALE MICE
IN THE 2-YEAR DERMAL STUDY
OF BENZETHONIUM CHLORIDE

Summary of the Incidence of Neoplasms in Male Mice

in the 2-Year Dermal Study of Benzethonium Chloride .. ... ... ... ... ...... C-3
Individual Animal Tumor Pathology of Male Mice

in the 2-Year Dermal Study of Benzethonium Chloride . ....................... C-8
Statistical Analysis of Primary Neoplasms in Male Mice

in the 2-Year Dermal Study of Benzethonium Chioride . ... .. ... ... .. ........ C-24
Summary of the Incidence of Nonneoplastic Lesions in Male Mice

in the 2-Year Dermal Study of Benzethonium Chloride ... ... ... ... ... .. ... C-28
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C.2 Benzethonium Chloride, NTP TR 438
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Lesions in Male Mice

TasLe C1

Summany of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride?

Vehicle Control 0.15 mg kg 0.5 mekg 1.5 mg'kg
Disposition Summary
Animals inittally in study 60 00 i 60
15-Month iruerim evaluauon 10 9 9 10
Early deaths
Monbund 3 8 4
Naturai deaths 4 4 4 2
Survivors
Terminai sacrifice 13 38 42 39
Missexed 1 1
Ammals examined microscopically 00 59 SY ol
15-Month Interim Evaluation
Alimentary System
Liver HL! {105
Hepatocellular carcinon V(107 2 (207
Hepatocellular carcinom: multipic 1 (107,
Hepatoceilular adenomu 44077 40307
Integumentary System
Skin. controi Cle BN Y (10,
Skin. site of apphicition e (93 vy 0
Special Senses System
Hardenan glind (1)
Agdenomas 1 (10677

Systemns Examined With No Neoplasins Observed

Cardiovascular System
Endocrine System
General Body System
Genital System
Hematopoietic System
Musculoskeietal System
Nervous System
Respiratory System
Urinary System

Board Draft
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C4 Benzethonium Chloride. NTP TR 438

TaBLE C1
Summanry of the Incidence of Neoplasms in Male Mice in the 2-Yeur Dermal Study of Benzethonium Chloride (continued;

Vehicle Control 0.15 me'ke 0.5 mgkg 1.5 mg/kg
2-Year Study

Alimentary System

Intestine large. cecum (50) (50)
Leiomyosarcoma 1 (2%)

Iniesiine small. duodenum (50) (50)
Adenoma 1 (2%)

Intestine small. jejunum (50) (50)

Liver (50; (50)
Hemangioma 1 (2%)
Hemangiosarcoma 2 (47
Hemangiosarcoma. mulnpic 1 (275 2 (4%)
Hemangiosarcomu. metastatic. skin 1 (27
Hemangiosarcoma. metastauc, spleen 1 (27%)
Hepatoblastoma 1 (29%)
Hepaioceliviar carcinoma Y 8T 2 (247
Hepatocellslar carcinomu. multiple 127 247
Hepaloceliular adenoma 11 (227 12 (24%)
Hepatoceliular adenoma. raultiple 13 {207 13 (26%%)
Histiocvuc sarcoma 1 (2%)

Mesentery 4 (4
Hemangioma [P ‘ 1 (287,
Histiocvuie sarcoma 1 (257

Stomach. glandular 3y 30
Carcinoid tumor mahgnant 1 (2%)

Cardiovascular System

Hear (50} (50)
Hemangiosarcoma metastaiic, ner L2 1 (29%)

Endocrine System

Adrena: corex (St (50)
Histiocvlic sarcoma 1 (2%

Adrensi medulia (30) (50)
Pheochromocyioma bemicn 127y

Isiets pancreatic (49 1503
Adenoma 2 AT 1 (273

Pituran gland (4R (48
Hishiocvtic sarcoma 1 (278

Thyroid gland (50} (50)
Hemangiosarcoma. melustalic, spicen 1 (2%)
Folhcuiar cell. adenoma 1 (27%)
Foilicular cell. carcinoms 1 (27, 1 (2%)

General Body System

None

Genital System

Epididymis (50 ' (49)
Hishooyhie sarcoma 1 (2%)

Testes (50 (50
Interstitial cell. adenoma a2 1 (27%)
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Lesions in Male Mice C-

TapLE C1
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (conunued:

Vehicle Control 0.15 mgkg 0.5 mg'ke LS mg'kg
2-Year Study (continued)
Hematopoietic System
Bone marrow {50y (50
Hemangiosarcoma, metastatic, hver 1 (27
Hemangiosarcoma, metastatic, skin 1 (2%)
Hemangiosarcoma, metastatic, spleen 1 2%
Histiocvtic sarcoma 1 (2%
Lymph node (3 ()
Lvmph node. mandibular (49} (48)
Lymph node, mesentenc (48 (47)
Spleen (507 (S0
Hemangiosarcoma 307
Hemangosarcoma, metastatc, hiver 1427
Histiocytic sarcoma 1 2%,
Thymus (35 REX
Integumentary System
Skin. coniral LSO 150, NV (S0
Melanoma bemign PSS
Subcutanecus lissue. hemangioma [
Subcutaneous tssue. hemangiosarcoma (27 1 (27
Subcutaneous tissue. hemangiosarcoma.
metasiatic. spleen 1 2%
SKif. s1te o0 appiication-no mass S (S ) {50y (S0

Musculoskeletal Svstem
None

Nervous System
Brain 130, (S0
Histioovtic sarcoma

Respiratory System

Lung (S0 (S
Alveciar. bronchiolar adenoma 1 (227 T
Alveolarbronchiolar adenoma, muluple 247 127
Alveaiar’bronchiolar carcinoma 1 (27
Alveatarbronchiolar carcinoma. multiple ARl
Caranoma. metasiatic. hardenan gland I 27
Carcinoma. metastatic, thyroid gland 127,
Hepatocellular carcinoma, nietasiatic, hiver 247G S0
Histiooviic sarcema 127

Nose (50 (S0
Glands carcinong 127
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C-6 Benzethonium Chioride. NTP TR 438

TABLE C1
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (conunued;

Vehicle Control 0.15 mg'ky 0.5 mg'kg 1.5 mg'kg

2-Year Study (conunued;

Special Senses System

Ear (1 (2
Fibrosarcoma ISILUSS I (507)

Harderan gland (43 (37)
Adenomsa 2 (87 2 (5%)
Carcinoma (2%,

Urinary System

Kidney (50) (30)
Histocvtic sarcoma 1 (27%)

Systemic Lesions

Muiuple organsh (50) 150y (juy (50)
Histiocytic sarcoma 1 (2%)
Lymphoma malignant lvmpiocvic 1 (27
Lymphoma maligrant mined 1 (27 3 (67
Lvmphoma malignant unditierentiated cell 127
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Lesions in Male Mice

TaBLE C1

Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride (corunued;

Yehicle Control 0.5 mg'kg 1.8 mg'kg

Neoplasm Summary
Total animais with pnmary neoplasms®

15-Month intenm evaluation 5 4

2-Year study 43 40
Total pnmary neoplasms )

15-Month intenm evaluation 0 7

2-Year study 00 74
Total animals with benign neopiasms

15-Month interim evaiuation 4 4

2-Year study as 30
Total benign neoplasms

15-Month interim evaluation 4 4

2-Year study 48 42
Total animals with malignant neoplasma

15-Month interim evaluution 2 N

2-Year study 1n P
Total malignant nevplasms

1$-Month intenm evaluahon 2 2

Z-Year siudv 2 32
Total ammals with metasiatic neoplasms

2-Year study 4 8
Total metastatic necpasms

2-Year stucy 8 11

Numper of animais examined microscopicaliv at the site and the number ol animals with neopiasm

o

Primary neoplasms

Board Draft

Number ¢! animals with any Ussue examined miCroscopidath

sl neoplasms excep! Metastatic neopiising
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C-8 Benzethonium Chloride. NTP TR 438

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control

S 6 o 6 7 7777 571777717777 717
Number of Days on Study 701!3Ss$113333333333333232323733
7337879 2222222222 23333333
00 00 00 0000UO0VO0 0 00000 O0O0O0
Carcass ID Number $213014000000001 1111222212
739992512 456 781 3 6 1 2 4 5 6
Alimentary System
Esophagus + + + + ot + o+ + + o+ o+ ++ + T
Gallbladder + M+ + + 4+ + + 4+ + + + 4+ F+ + + + F+ + + + F + + F
Intestine large. colon LR S N . S N S S S A T S R S
Intestine large. rectum S T I R T A N TR T S S S s
Intestine large, cecum + o+ + + + A+ +
Intestine small. duodenum + 4+ A 2+ o+ o+ 4+ + o+t o+ o+ 4+ o+ + -+
Intestine small. jejunum R S e T S T N R e S N 2
Intestine small. tleumn R e T S S e
Liver e S S S e T T N S
Hemangiosarcoma X X
Hemangiosarcoma. multiple X
Hemangiosarcoma. metastatic skin
Hepatocellular carcinoma X X X X X X X
Hepatocellular carcinoma. multiple X
Hepatocellular adenoma X X X X X X X
Hepatocellular adenoma. multiple XX XX X
Mesentery + -
Hemangioma
Pancreas R T S e S T S e S I S
Salvan giands L T I e I R T A B
Stomach. forestomach R e S I A
Stomach. glandular R T I S A e I I S i TS
Tooth
Cardiovascular System
Hean R i e
Hemangiosarcoma. metasiatic, hiver X
Endocrine System
Adrenal cortex B T T S T S e e I e S S S S S S ST S S
Adrenal medulia Bk T T S S T S T S e I S TR S I
Pheochromocytoma henign
Islets. pancreanic T T i 7 S S I T T SR N
Adenoma
Parathvroid gland LR S S B S S S T S S e S S JE R S
Pituntary gland R S T T T 7 B T S e S N e N
Thyroid gland R S I T SE S e i T I S 3
Follicular cell. carcinoma X
General Body System
None
Genital System
Epididvmis e i AN
Preputial gland T+ + + -+ + + +
Prostate + -+ o+ 2 M+ o+ e o+ 4+ o+ e+ + o+ o+
Seminal vesicle I T S S R S S e SRS S S S
Testes R e I L TS T T
Interstitial cell. adenoma X
+ Tissue examined microscopicaliv M: Missing lissue X: Leston present
A Autolysis precludes examination I Insutficient tissue Blank: Not exarmned
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Lesions in Male Mice C-9

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)

2777317777777 7377737777773 7 71°7
Number of Days on Study 333133 3 3 333333 233332323233
333333333333 333333321323137323
00 0000 0 00 00 0O0O0O0CO0O0O0OO0O0O0O0 Totai
Carcass ID Number 23 333334 4 44 4443585555565 50 Tissues,
g8 012456701236 1789¢071234562890 Tumeors
Alimentary System
Esophagus R R S e I S S T S e T T R N S 50
Gallbladder + 4+ F + FFF A+ o+ A+ o+t 4+t 49
Intestine large. colon R S T S S S S S S T G S S S S e S R S SR S0
Intestine large, rectum + + + + + + + + F + + F 4+ + + 4+ F + + 4+ + + + T 0
Intestine large. cecum + o+t + F 4+ F o+ + + + A+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ + + <0
Iniestine small. duodenum + o+ + o+ o+t o+ o+ + o+t o+ 4+ o+ + o+ o+ 50
Intestine smail. jejunum LR . S N e T T S S I e i S T S0
Intestine small, ileum S R e T S Y R T T T e e 49
Liver R e T e T T T I S S S S S oA U I 50
Hemangiosarcoma 2
Hemangiosarcoma, multipie 1
Hemangiosarcoma. metastatic. skin X i
Hepatoceliular carcinoma X X 9
Hepaiocellular carcinoma. muitiple 1
Hepatocellular adenoma X X X X 11
Hepatoceliular adenoma. muitpie X X X X X X X X 12
Mesentery + + 4
Hemangtoma b ¢ ]
Pancreas R e e i T T i T S S T S S S P S SR U Y 0
Salivary giands + o+ o+ o+ + + F A d o+ o+ o+t o+ o+ o+ o+ 4 o+ - )
Stomach. forestomach R S e e i S S S S S G S P U R 4
Stomach. glandular R T T T S T S I S VU U <y,
Tooth + .

Cardiovascular System
Heart R S T G e S S I S T e S SR S S0
Hemangiosarcoma. metastatic, hiver i

Endocrine System

Adrenal cortex R e T e o R S . T T T T SR <0
Adrenal medulla T o+ o+t + o+ o+ + 4+ + + 4+ o+ -+ 4+ o+ o+ - + 0
Pheochromocytoma benign X 1
Islets. pancreatic B e S T S S e U VIl U 49
Adenoma X X N
Parathyroid giand + + M+ 4+ + + 4+ F Mo+ e+ 47
Pituitary gland L S S e T S S ¥ B S S e e T A T S S R SR S S 4R
Thyroid gland R A T A e S S e e T 20
Folhicular cell. carcinoma 1
General Body System
None
Genital System
Epididvmis F F F o+t o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Preputial gland + + + + + + + o+ + + ~ 18
Prostate + + + A+ o+ o+ o+ o+ o+ A+ o+ 4 o+ o+ A+ 4 o+ o+ 4 4 4+ 30
Seminal vesicie L T S R T T T S S S VAP S U S0
Testes + + + + F + + F + 4+ T+ 4+ + -+ o+ + + + - SO
Interstitial cell. adenoma 1
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C-10 Benzethonium Chloride, NTP TR 438

TaBLE C2
= Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)

s6 6 66 7777777777777 7777%77T77
Number of Days on Study 70135113 333333133 3333333
73375 9 2222222222 23333333:3
00 000O0OO0CO0OO0COOO0CO0O0OO0OO0OO0OO0OOO0OO0OO0OTQO0O
Carcass ID Number 521301400 000001 11122222
73999 2512345%¢678]1 4 1 2 4 56

Hematopoietic System

Bone marrow R T T TR T e i S S T S
Hemangiosarcoma, metastatic, liver X
Hemangiosarcoma. metastatic. skin
Lymph node + +
Lymph node, mandibular + ++F++F+r Mo+ +
Lymph node, mesenteric + + + ++tt A+ ME S+ M+ s+
Spleen L N i R R S A T T S T R R S
Hemangiosarcoma. metastatic. liver X
Thymus M+ ++++MMM+ ++M+M++ ++ MMM+ + M
Integumentary System
Mammary gland MMMMMMM+M+M+MMMMMMMMMMMMM
Skin, control LR R A T T N I A e e
Subcutaneous tissue, hemangioma
Subcutaneous tissue, hemangiosarcoma
Skin, site of application-no mass L T S T T T T T S
‘Musculoskeletal System
Bone S R T A T S S I R ot e S
Nervous System
Brain SR A R R T S R e e T T
Respiratory System
Lung SR A T S e e e T S S N S
Alveolar/bronchiolar adenoma X X X X
Alveolar/bronchiolar adenoma.
multiple
Alveolar/bronchiolar carcinoma
Carcinoma. metastatic. harderian
gland
Hepatocellular carcinoma. metastatic.
liver X
Nose R R I S ISR A S e e Sk
Trachea T B i e R SR I S T e i R
Special Senses System
Ear -+
Fibrosarcoma X
Eve +
Harderian giand + + 4+ + + +++++MM+ 4+ 4+ 4+ 4+ ++MMM+ M+
Adenoma X
Carcinoma
Urinary System
Kidney L Tk T ST P S R T T i i e R T
Unna}ybladder I R I R TS S A A R I e e T T S N S
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Lesions in Male Mice C-11
TasLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (conun.z:)
7277?7777 17771777 77777717777
Number of Days on Study 3333333333333 3333 33333
3 3333333333133132333 333332133
00 ¢ Y0 00 O0O0O0O0O0OO0OOTO 00 000 Total
Carcass ID Number 2 3 333 4444444455 555S55575°¢6 Tissues
8 0 1 456 701236 7890234596890 Tumors
Hematopoietic System
Bone marrow + + - + + + + + + o+t o+ o+ o+ o+ o+ o+ o+ S0
Hemangiosarcoma. metastatic. liver 1
Hemangiosarcoma. melastatic, skun X 1
Lymph node + 3
Lymph node. mandibular + + T~ + + 4+ + o+ o+ o+ A+ + o+ o+ o+ o+ o+ o+ o+ + 4+ 49
Lymph node, mesentenc + o+ -+ + o+ o+ A+ o+ o+ + o+ o+ + o+ o+ 48
Spleen R S I I S N e 50
Hemangiosarcoma. metastatic. liver 1
Thymus M+ MMM+ +++++MMM+ + + + ++ + ++ MM 3i
Integumentary System
Mammary giand MMMMMMM+MM+MMMMMMM+ MMMMMM 6
Skir. control R A S e S T S N T S I N R R S SO
Subcutaneous tissue. hemangioma X 1
Subcutaneous tissue. hemangiosarcoma X 1
Skin. stte of application-no mass LR S S T S S TS N S e S T T T e S S 50
Musculoskeletal System
Bone R T I e I R e N T T T S S 50
Nervous System
Brain R S e s S S T S S S R A SO
Respiratory System
lung B e T e L T S e 50
Alveolarbronchioiar adenoma X X X X X X X 1
Alveolarbronchioiar adenoma.
multiple X X 2
Alveoiarbronchiolar carcinoma X 1
Carcinoma. metastatic. hardenan
gland X 1
Hepatocellular carcinoma. metastatic,
liver X 2
MNose + + - o+t o+ + o+ + + o+ o+ o+ 4+ + o+ + + o+ o+ 50
Trachea R N it e R T S R S R S T e S0
Special Senses System
Ear 1
Fibrosarcoma H
Eve 1
Hardenan gland TRt 4+ o+ M+ o+ o+ T+ + 4+ o+ A+ + o+ 43
Adenoma X 2
Carcinoma X 1
Urinary System
Kidnev + o+ F o+ o+ + o+ o+ + + o+ o+ + o+ o+ + 4+ + o+ 4 S0
Unnaﬁ bladder L e T I 50

Board Draft

NOT FOR DISTRIBUTION OR ATTRIBUTION



C-12 Benzethonium Chioride, NTP TR 438

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)

S 6 6 6779377777727 37777777773
Number of Days on Study 7013 511 333333333333332333
3375879 222222222 223333333
000000 000O0O0O0O0OO0OCOCOO0OOO 0000
Carcass ID Number $ 213014000 0000111 1122222
73999 2512345678134 6712435°%6
Svstemic Lesions
Multiple orgars LR R T TR S T i T T e T S R S S
Lymphoma maiignant lvmphocytic X
Lymphoma maiignant mixed X
Lymphoma malignant undifferentiated
cell type
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Lesions in Male Mice C-13
TasLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control continued)
7777773 7 777777 777177777
Number of Days on Study 333333 3 3333 3 333333233
333333 3 3333333 3333333
000000 0 000 0 0 00 00 Total
Carcass ID Number 233333 4 4 4 4444555555 55°%6 Tissues.
8 01 2 45 0 2367890234546 2890 Tumors
Systemic Lesions
Multiple organs + + o+ 4+ + + + + + + + + + + + + + o+~ S0
Lymphoma malignant lymphocvtic !
Lymphoma malignant mixed !
Lymphoma malignant und:fferentiated
cell type X 1
Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



C-14 Benzethonium Chloride. NTP TR 438

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.15 mg'ke
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Integumentary System
Skin. control + e+t + - 2+ 4+ o+ o+ A+ o+ o+ o+ o+ o+ o+
Skin. site of application-no mass I R e T B

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
Nore

Systemic Lesions
Muttiple organs o+ o+ + + + + + o+ o+ + o+ + o+ o+ o+ o+ o+ 4+
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Lesions in Male Mice C-18

TaBLE C2

Individual Animal Tumor Pathology of Male Mice in the 2.Year Dermal Study of Benzethonium Chloride: 0.15 mg'kg
(continued)

~1
1

—
PR

-2

~1

~1
-1

2 W o
»
[ SSJVE RN |

(]

-
<2
~J
<2
~1
-2
-2

Number of Days on Study

._.
— W
— W
—

)W
[V
)W
t) W
[ IRV
0 W
oW
) W~
W -
LRV RN |
) W
oW
[ Y
o
t) W
[ RV}
) L
oW

Totai
Tissues
Tumors

(=1
(=1
(=1
(=1
<
(=1
[=1
(=1
(=1
[=1
(=1
(=1
[=1
—
—
—
—
—_
—_
—
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Integumentary System
SKin. control + o+ F o+ o+ o+ A+ A+ + A+ A+ F o+ + o+ o+ o+ o+ o+ o+ o+ + <0
Skin. site of application-no mass B . T T i T S S i . T e e <0

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesions
Multiple organs R e A s I T S S R R S S T S S e S0
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C-16 Benzethonium Chloride, NTP TR 438

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg’kg
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Integumentary System
Skin. control w4 o o o+ A A+ 4+ o+ o+ o+ 4 o+ o+ o+ o+ o+ o+ 4+ o+ o+
Skin. site of application-no mass o+ 4 4 4+ 4+ 4+ o+ o+ o+ + o+ 4+ + + + + + 4+

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesions
Muluple organs S S e c T S ST S S S S S SN SR
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Lesions in Male Mice C-17

TABLE C2

Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.5 mg’kg
(continued)
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)
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N
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Integumentary System
Skin. control + o+ o+ 4+ o+ 4+ o+t + +++ o+ + A+ o+ S0
Skin. site of application-no mass + o+ -+ 4+ o+ o+ + 4+ + + o+t +F A+ s+ o+ + <0

Musculoskeletal System
None

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesions
Multiple organs + + + + + + + + + + + + ++ + ++ F++ o+ + + + o+ S0
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C-18 Benzethonium Chloride. NTP TR 4.¢

TABLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg’kg

S 56 6 6 6 7777377777777 77777
Number of Days on Study 1 81 5 8 9 1 1222222222222 2722
4 29 4 7 5 52 $9 9999999999999
2221221 2222111 1111111111
Carcass ID Number 2 3381380023888 888999999299
8 2 6 80 5 2806934756 9 01 2 6 7 8
Alimentary System
Esophagus o+ + + + o+ + + +++ o+ o+ A+ o+ o+ +
Gallbladder + F + F + F F++ o+ T
Intestine large. colon + + + F + + + +F+F+ 4+ ++ T+ o+ Tt
Intestine large. rectum 0+ + 4+ + + + +++F++ A+t
Intestine large. cecum + 4+ + + + + +FF A+ A+ 4+ o+t
Leiomyosarcoma
Intestine small, duodenum + o+ + A+ e+ A+ + o+ + o+ + o+ + F 4 o+ + + + +
Adenoma X
Intestine small. jejunum L i T S S R e T T e S S +
Intestine small. tleum L L N . T I
Liver B I T T T T T S S SV R S
Hemangioma X
Hemangiosarcoma, multiple X
Hemangiosarcoma. metastatic. spleen X
Hepaioblasioma X
Hepatocellular carcinoma X X X X X X X
Hepatoceliular carcinoma. multiple X
Hepatoceliular adenoma X X X X X X X
Hepatocellular adenoma. muluple X X X X X X
Histiocytic sarcoma X
Mesenterv -~
Hemargioma
Histiocytic sarcoma X
Pancreas + o+ + o + + o+t ++ + o+ o+ o+ A+ o+ o+ o+
Sahvary glands + + .+ + o+ 4+ + + o+ o+ o+ o+ o+ o+t + o+ +
Stomach. forestomach R T T T S S S S e S S S S S S IR S SRS
Stomach. giandular R e T T T S S S SR S S S S S S T
Carcinoid tumor malignant X
Tooth +

Cardiovascular System
Heart R T T T S A S T T T T T T T TS S S
Hemangiosarcoma. metastatic. hver

Endocrine System

Adrenal cortex I T T T T Tk T S S S S S S S A
Histiocylic sarcoma X

Adrenal medulia + 4+ + o+ T o+ 4+ F F+ + o+ o+ o+ o+ -+ o+
[slets. pancreatic >+ o+ o+ 4+ + + + + + + + + o+ o+ o+ + A+ o+ o+ o+
Adenoma

Parathyroid gland + - o+ o+ + + + + M+ M+ + + 4+ + + +M++ M+ +
Pituntary gland M+ + + + 4+ + + + + 4+ + 4+ 4+ + + + + + + + + + + +
Histiocytic sarcoma X

Thyroid gland LR e T R S S . SN S T S T R T T S
Hemangiosarcoma. metastatic. spicen X

Follicular celi. adenoma
Follicular cell. carcinoma
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Lesions in Male Mice

C-19

TasLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg
(continued)
777777777777 1717777771777717717777
Number of Days on Study 2 2222222222222 222331313133 3
99999999999 999999 000O00O0O0O0CO0
1 2222222222222 22222222211:2 Total
Carcass ID Number 9000001111 112222222233133334 Tissues,
9135691346289 0124579403478¢90 Tumors
Alimentary System
Esophagus + + + + + + + + + ++ 4+ ++ o+t 50
Gallbiadder + F + + 4+ + 4+ +++++ A+ ++ 4+ + M 49
Intestine large. colon + 4+ + + F + F o F+ o+ o+ o+ o+ ++ + ++ 4+ + 50
Intestine large, rectum + 4+ + + + 4+ + + + 4+ ++ 4+ 4+ 4+ +++++ 4+ + S 50
Intestine targe. cecum + + + + F + + 4+ 4+ +++ 4+ ++++++++ A+ S
Leiomyosarcoma X 1
Intestine small. duodenum + + + + + ++ 4+t 4+ A+ 50
Adenoma i
[ntestine smatl. jejunum + + + + + + o+ F o+ o+ A+ o+ o+ o+ o+ + + - 50
Intestine smali. ileum + + + + 4+ + F 4+ + ++F+F o+ o+ - 50
Liver + + + + 4+ + + + A+ o+ o+ S0
Hemangioma 1
Hemangiosarcoma. multiple X 2
Hemangiosarcoma. metastatic. spieen 1
Hepatoblastoma 1
Hepatocellular carcinoma X X X X X 12
Hepatocellular carcinoma. muttiple X 2
Hepatocetlular adenoma X X X X X 12
Hepatocellular adenoma. muitiple X X X X X X X 13
Histiocvtic sarcoma 1
Meseniery + + + 4
Hemangioma X 1
Histiocytic sarcoma 1
Pancreas + + + + + + + + + + o+ o+ o+ 50
Sativary glands + 4+ + + + + + + A4+ o+t 4 50
Stomach. forestomach + 4+ + + 4+ + + + + + ++ + o+ F A+ o+ o+ o+ - S0
Stomach. glandular + + ++F + + + + + + + o+ A+ A+ o+ 50
Carcinowd tumor malignant 1
Tooth + 2
Cardiovascular System
Hean + 4+ + + + + + + o+ o+ o+ o+ o+ o+ 50
Hemangiosarcoma. metastatic. liver X 1
Endocrine System
Adrenal cortex + 4+ + + + + o+t o+ o+ o+ o+ o+ o+ o+ 50
Histiocytic sarcoma 1
Adrenal medulla + + + + + 4+ + + + +F o+ SO
[slets. pancreatic + 4+t + o+ o+ 50
Adenoma X 1
Parathyroid gland + 4+ 4+ + + 4+ + + + + 4+ 4+ ++ ++ 4+ 4+ M+ o+ 4S
Putuitary gland + + + + + 4+ + 4+ +++ 4+ M+ 4+ o+ o+ 48
Histiocytic sarcoma 1
Thyroid gland + + + + + + o+t A+ A+ + o+ 4+ 50
Hemangiosarcoma. metastatic. spieen 1
Follicular cell. adenoma X 1
1

Follicular cell. carcinoma
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C-20 Benzethonium Chloride, NTP TR 438

TABLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg/kg

(continued)

$ 566 6 6 6777777777777 7717777
Number of Days on Study 1 8 1 5§ 8 9 1122222222222 221212
8 429 47552 $9 9999999999999
222122122221 11 111111111
Carcass ID Number 233813800238 8 88 899999999
8 26 805 280¢69345%679012346738
General Body System
Tissue nos +
Genital System
Epididymis + + + FF+ A M+ F o+ + o+ o+ + 4
Histiocytic sarcoma X
Preputial gland + + + + + + + M +
Prostate + F + + F + + A F o+ F + o+ oA+ + o+ + o+ A+ o+
Seminal vesicle + + + + 4+ F A+ FF 4+ o+ o+ o+ o+ ++ o+ +
Testes R S e e A S S S O S S S S S e S
Interstitial cell, adenoma X
Hematopoietic System
Bone marrow T T T S S S SR T i S SRR S S
Hemangiosarcoma. metastatic. spizen X
Histiocytic sarcoma X
Lymph node + +
Lymph node, mandibular R R S R S + M+ + + 4+ 4+ + + 4+ + + + + + +
Lymph node. mesentenc + 4+ + + M+ + + + +F M+ + 4+ + + + + + + + + + + +
Spleen . S S S e S S i e
Hemangiosarcoma X X
Histionyiic sarcoma X
Thymus M+ +MM+ + + + MM+ M + + + + + + M+ + + 4+
Integumentary System
Mammary giand MMMM+ M+ MMMMMMMMMMMMMMMM+ M
Skin. control + F o+ o+ oA+ A+ 4+ + o+ + A+ o+ o+ o+ o+t
Melanoma benign X
Subcutaneous tissue. hemangiosarcoma
Subcutaneous lissue. hemangiosarcoma.
metastatic. spleen X
Skin. site of application-no mass S I R T T R S S e T T
Musculoskeletal System
Bone R T T S S S e T T T T T T S S S S S S
Nervous System
Brain o+ + + + o+ F + + + + + o+ F o+ A+ o+ + o+ o+ o+
Histiocytic sarcoma X
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Lesions in Male Mice C-21

TABLE C2

Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg
contnued)

7777371171171 1707 77 77
Number of Days on Study 2222222222 2222222233 33333
9 99 999 99 99999969 9900000000
1 2222222222222 222222222222122 Total
Zarcass ID Number 90000011111 12222222133233334 Tissues
9 1356 913468901 2457903478090 Tumors
“seneral Body System
Tissue nos . 1
Genital System
Epididvmis + + + + + 4+ F A+ o+ A+ T 49
Histiocylic sarcoma 1
Prepurtial gland + + + + + + + + -+ 17
Prostate T T T T e 290
Seminal vesicle B T S U . . . T S T T e R S0
Testes B T T T e I T T T 2k 2 TR S

Interstitial cell. adenoma

Ilematopoietic System

Bone marrow R T T T S S e T S R A 30

Hemangiosarcoma. metasiatic. spleen
Histiocytic sarcoma

ry = e

Lymph node
Lymph node. mandibuiar -~ + + + + + + + + + o+ o+ + + M+ + + + o+ + + - 48
Lvmph node. mesentenc ~ + + + M+ + ++ A+ A+t A+ + - Flad
Spleen B L T T T T e U S 50
Hemangiosarcoma X 3
Histiocvtic sarcoma i
Thymus + + + + + + F+ + + + + 4+ ++ M+ +M++ M+ -+ M 19
Integumentary System
Mammary gland ~- MM+ + M+ M+ + MM+ MMMM+MMMMMMM 11
Skin. controi R T T T T S e e o S S S e S S SR S &0
Melanoma benign 1
Subcutaneous tissue. hemangiosarcoma X ]
Subcutaneous ussue. hemangiosarcoma.
metastatic, spleen 1
Skin. site of application-no mass + + + + + F F F F F ot F o+ o+ o+ o+ F o+ o+ o+ o+ o+ 50
Musculoskeletal System
Bene T o+ o+ F o+ + o+ o+ F +F o+ o+ + o+ + 50

Nervous System
Brain I T T S S k. T T T T T T SR S S S S0
Histiocytic sarcoma 1
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C.22 Benzethonium Chloride. NTP TR 438

TaBLE C2

Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg’kg
(continued)

S5 6 6 0 6 7777717777171 7717777
Number of Days on Study 1 8 1 5 8 9 0112222222222 271:22212
8 4294 75529599999 9999999939
2221221222211 1111111 11111
Carcass ID Number 233813800238 8%888899 99 9 99
8 26 805 28046934567 9012340678
Respiratory System
Lung + 4+ + F + + + + F + + + 4+ 4+ + + + + o+ + + + o+ F
Alveolar/bronchiolar adenoma X X X
Alveolar/ronchiolar adenoma.
multiple
Alveolar/bronchiolar carcinoma.
multiple X
Carcinoma. metastatic, thyroid gland
Hepatocellular carcinoma. metastatic.
hiver X X x
Histiocvtic sarcoma X
Nose + 4+ + + + + + + + + + F o+ o+ + o+ + A+ + o+ o+ 4
Glands. carcinoma
Trachea R e e S I e e S SR R A e e
Special Senses System
Ear - +
Fibrosarcoma X
Eve + .
Hardenarn gland -+~ + MMM+ + M+ +t M+ + M+ ++ + +M+ MM
Adenoma X
rinary System
Kidney e T S R e T T S S -
Hishocytic sarcoma X
Unnary bladder T S T S . TR T R
Systemic Lesions
Multiple organs R i e T S SR R S N S
Histioovtic sarcoma X
Lyvmphoma malignant mued X X X
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Lesions in Male Mice

C-23

TaBLE C2
Individual Animal Tumor Pathology of Male Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg
(corntinued)
7777777737177 7777777737777 77
Number of Days on Study 2 2222222222222 1272 3333 3
99999 9999999 99999 0000000
1 2222222222272 272222222222212 Totai
Carcass ID Number 9 00000111111 22222223333334 Tissues.
9 1 356 9134689 0124579034780 Tumors
Respiratory System
Lung + F + + + + + + + + + + F + + + + 4+ + + + ++ 50
Alveolar/bronchiolar adenoma X X X X B
Alveolar/bronchiolar adenoma,
multiple X 1
Alveolar/bronchiolar carcinoma,
mulliple X :
Carcinoma. metastatic. thyroid gland X i
Hepatocellular carcinoma. metastatic.
liver X X N
Histiocytic sarcoma 1
Nose 4+ + + A+ o+ o+ o+ + o+ o+ o+ o+ 4+ NU
Glands. carcinoma X 1
Trachea R T S T e T T T e S S S S R S S S s
Special Senses System
" Ear z
Fibrosarcoma i
Eye i
Hardenan gland + M+ M+ + + 4+ + + M+ + 4+ +M+ 4+ + + + + + + + 37
Adenoma X 2
Urinary System
Kadney + o+ o+ + + A+ + + + + + o+ + 4+ o+ o+ A+ o+ o+ o+ o+ <0
Histiocytic sarcema 1
Urinary bladder e R e e e A S T e R 30
Systemic Lesions
Mulnple organs R e S e T T T T S e S U 0

Histiocytic sarcoma
Lvmphoma malignan! mixed

)
[PURS
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C-24 Benzethonium Chloride. NTP TR 438

TABLE C3

Statistical ‘lysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride
Vehicle Control 0.5 mg/kg 1.5 mg'kg

Harderian .: Adenoma or Carcinoma

Overall rate” 3/50 (6%) - 2/50 (4%)

Adjusted ra’ 6.7% 4.9%

Terminal ra- 243 (5%) 1739 (3%%)

First incidci ) 655 712

Life table ¢ P=0.531N

Logistic reg: testd P=0495N

Fisher exact - P=0.500N

Liver: Her )sarcoma

Overall rate 3/50 (6%) - 2/50 (472

Adjusted re: 0.4% 4.97%

Terminal rzic 043 (0%) 139 (37

Firsi inciden. s) 577 719

Life table te P=0.S3IN

Logistic regres 2¢1 P=0307N

Fisher exact 1- P=0.500N

Livers Hepa: .ciiular Adenoma
Overali rate

Adjusted rate

Term:nal rate

First inaidence (davs)

Life table tes:

LOQISUC regres st

Firer exars -

Liver: Hepatcoetjular Carcinoma
Overall rate
Adrusted raic
Terminal raic
First incidence
Lite tabie test
Logistic regressi. = test
Fisher exact tes!

Liver: Hepatocsilular Adenoma or Carcinoma
Overall rate

Adjusted rate

Terminal rate

First incidence (davs)

Life table 1est

Logisuic regress:if tess

Fisher exact 1est

24750 (487%)
53.27%

2243 (51%)
602

10750 (207)
21.6%
S43(16%)
603

2950 (38%)
62.0%

26743 (60%)
603

25/50 (507%)
5520

19739 {4977
584 .
P=0.347
P=0.505
P=0.500

14/50 (28%)
3247

10739 (267
684
P=0.189
P=0363
P=0241

33/50 (66%)
70.1%
25739 (64%)
584
P=0.153
P=0.33]
P=0.268
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Lesions in Male Mice C-28

TaBLE C3
Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride
(continyed)

Vehicle Control 0.15 mg/kg 0.5 mg/kg 1.5 mg’kg

Liver: Hepatoblastoma or Hepatocellular Carcinoma

Overall rate

10/50 (209%)

14/50 (28%)

Adjusted rate 21.6% 324%
Terminal rate 743 (16%) 10739 (26%)
First incidence (davs: 603 684

Life tabie test P=0.189
Legistic regression tes: P=0.363
Fisher exact test P=0.241

Liver: Hepatoblastoma. Hepatocellular Adenoma. or Carcinoma

Overall rate 29/50 (58%) 33/50 (66%¢)
Adjusted rate 63.0% 70.1%
Terminai rate 26/43 (607 ) 25/39 (647
First incidence (davs; 603 584

Life 1able test P=0.153
Logistic regression test P=0331
Fisher exact test P=0.268

Lung: Alveolar/bronchiolar Adenoma

Overail rate

13/50 (26%)

8/50 (1o}

Adjusted rate 29.4% 19.3%

Terminal rate 12743 (28%) 6/39 (157

First incidence {davs) 637 687

Life tahle test P=0.228N
gish regression les! P=0.181}

Fisher exaci test P=0.163N

Lung: Alveolar’bronchiolar Adenoma or Carcinoma

Overall rate 14/50 (28%) 10/50 (207,
Adjusied rate 31.7% 2H4.2%
Terminal rate 13143 (307) 8739 (21%
First incidence (dave; 637 687

Life tabie test P=0.327N
Logistic regression test P=0.274N
Fisher exact test P=0.241N

Spleen: Hemangiosarcoma

Qveral: rate 0/50 (0°%) 3/50 (6%
Adjusted rate 0.0% 7.2%
Terminal rate 0/43 (0%) 2739 (5%)
First incidence (davs ; f 687

Life table lest P=0.112
Logistic regression lest P=0.162
Fisher exact test P=0.121
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TaBLE C3

Benzethonium Chloride. NTP TR 4218

Statistical Analysis of Primary Neoplasms in Maie Mice in the 2-Year Dermal Study of Benzethonium Chloride

{continued)

Vehicle Control

0.15 mg'kg

0.5 mg/kg

1.5 mg/kg

All Organs: Hemangiosarcoma
Overall rate

Adjusted rate

Terminal rate

First incidence (days)

Life table test

Logistic regression lest

Fisher exact 1est

All Organs: Hemangioma or Hemangiosarcoma
Overall rate

Adjusied rate

Terminal rate

First incidence (davs)

Life tabie test

Logistic regression test

Fisher exact test

All Organs: Malignant Lymphoma (Lymphocytic
Overas rate

Adjusted rate

Terminal rate

First incidence (davs)

Life 1abie test

Logistic regression lest

Fisher exact iest

All Organs: Malignant Lymphoma or Histiocytic
Overali rate

Adjusted rate

Terminal rate

Firs: incidence {davs)

Life tabie test

Logistic regression tesl

Fisher exact test

All Organs: Benign Neoplasms
Oversit rate

Adjusied rale

Terminal rate

First incidence (davs)

Life table test

Logistic regression lest

Fisher exact test

4/50 (8%)
8.5%

1,43 (2%)
$77

/50 (127%)
129%

343 (7%)
577

. Mixed. or Undifferentiated Cell Type)

3/50 (6%
7.0%
343 (7%

729 (T

Sarcoma
350 (67)
707
343 (79
29T

3750 (T47)

6/50 (127%)
14.4%

4739 (10%)
687
P=0.330
P=0.382
P=0.370

8/50 (16
18.6%

5§39 (13
684
P=0.340
P=0.39%
P=0.387

3/50 (6%)
6.97

1739 (3%;
659
P=0.628
P=0.00N
P=0.00IN

150 (87)
887
129 (37
612
P=0 408
P=0.520
P=0.200

3150 (62%)
05.8%

23739 (59%)
584
P=0.349N
P=0.149N
P=0.142N
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Lesions in Male Mice

TaBLE C3

Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Dermal Study of Benzethonium Chloride

(continued)

Vehicle Control

1.5 mg'kg

All Organs: Malignant Neoplasms

Overall rate 18/50 (36%) 24/50 (48%)
Adjusted rate 38.1% 499%
Terminal rate 14/43 (33%) 15/39 (38%)
First incidence (davs) 517 584

Life 1able test P=0.121
Logistic regression test P=0.104
Fisher exact test P=0.156

All Organs: Benign or Malignant Neoplasms

Overall rate 44/50 (88%) 41/50 (82%)
Adjusted rate 89.8% 83.7%
Terminal rate 38/43 (887 3139 (7975
First incidence (days) s77 584

Life table test P=0.533
Logistic regression test P=0.300N
Fisher exac: test P=0.288N

(T Terminai sacrifice
a3

Number of neoplasm-bearing animals/number of animals examined. Denomunator is number of animals examined microscopicaliy for adrena! gland.
bone marrow. brain. epididymis, gallbladder. heart. kidney. larynx. fiver. lung, nose, pancreas, parathyroid gland. puuntary gland. preputial gland.

prostate gland. salivary gland. spleen. testes. thyroid gland. and unnary bladder: for other tissues, denominator is number of animals necropsied.

Kapian-Meler esumated neoplasm incidence at the end of the study after adjustment for intercurrent mortality

Onserved incidence at terminal kil

Bereath the dosed group incidence are the P values corresponding 10 pairwise compansons between the controls and that dosed group. The life
table test regards neoplasms in animals dying prior 1o terminal kill as being (direct!s . indirectly) the cause of death. The logisiic regression tesi
regards these lestons as nonfatal. The Fisher exact lest compares directly the overail incidence rates. For all tests. 3 lower incidence in a dose
group 1s indicated by N.

Organ was nol examined a! this dose level

Not appiicabie: no neopiasms i amimai group

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



TaBLE C4

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Yeur Dermal Study
of Benzethonium Chloride’

Benzethonium Chloride, NTP TR 438

Vehicle Control 0.15 mg'kg 0.5 mg/kg 1.5 mg'kg
Disposition Summary
Animals mitially in study 00 ol 60 60
15-Month inierim evaluation 10 Y9 Y 10
Early deaths
Morbund 3 8 4 9
Natural deaths 4 4 4 z
Survivors
Terminal sacnfice 43 38 12 39
Missexed 1 1
Animals examined microscopically ol) 59 59 60
15-Month Interim Evaluation
Alimentary System
Liver (10 (1)
Clear cell Tocus 2 (207 1 (10%)
Fativ change. focal 1 (10%)
Mesentery (1) (1)
Fat. necrosis 1 (10077 1 (1007%)
Pancreas (10 (10)
Atrophy 1 (1077
Cvtoplasmuc alieration 1 (1073
Sahivary glands (10) (10)
Atraphy 1107
Endocrine System
Adrenal cortex 1y (10)
Hvperplasia 1 110%)
tslets. pancreauc iy (10)
Hyperpiasia Do 1 (107%)
Priuitany gland RO (10
Parsintermedia. hyperplusia ooluzy
Genital System
Preputial gland i (1
Duct. eclasia 1 (10077 1 (100%%)
Hematopoietic System
Spicen (10 (10)
Hematopoietic cell proideration I (107%) 2 (207)
Hvperplasia. lymphoid P07y
Thymus (10) (10
Hyperpiasia. lvmphoid 1 (107}
Integumentary System
Skin. control (10) Y) ) (10)
Skin. site of apphcation-no mass (105 1Y) 9) (10)
Epithehal hvperplasia 2227 10 (100%)
NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Lesions in Male Mice

TaBLE C4

Summary of the Incidence
of Benzethonium Chloride

of Nonneoplastic Lesions in Mule Mice in the 2-Year Dermal Study

Vehicle Cantrol 0.5 mghg 1.5 mg'kg

15-Month Interim Evaluation (coninued)

Respiratory System

Lung (10} (10)
Alveolar epithelium, hyperplasia Lo

Urinary System

Kidney (10) (10}
Nephropathy 10 (1o ™ 9 (0%)

Systems Examined With No Lesions Observed

Cardiovascular System

General Body Svstem

Musculosheletal System

Nervous System

Specinl Senses System

2-Year Study

Alimentary System

Intestine smali. duodenum [0 (50)
Erosion 1 (270

Intestine small. jejunum {50) (50)
Hyperpiasia. lymphoid 1 {27 1 (27%)
Inflammation. chrenic acuve 1 (2%)

Liver (S0 (30)
Basophilic tocus 24 S (10%,
Cicar cell focus 11 (227 11 (227
Ecsinophihic locus 14 (27 to (329"
Hematopoieiic cell proliferation 2
Infarct [
Mixea ceif focus Soen 4 {87
Necrosts 127 2 (47

Mesenten (4 (4
Inflammation, chroric aciive 1 (257
Fa:. necrosis 3T
Vein. thrombosis 1 (25%;

Pancreas (50) (50}
Atrophy 2 (17 4 (87%)
Atvpia cetlular 4 (87 2 (4%
Concretion 1 (2%
Necrosis L (2%)
Duct. avst 1 (2%

Stomach. forestomach (S0 (50)
Erosion 2 (4%
Hyperpiasia 1 (27%) 4 (8

Stomuch. glandular (50) (50)
Erosion 1 (27%)

Tooth (1) (2)
Inf;ammation. chronic active 1 (5077
Infiammation. suppurative 1 (1007 1 (50%%)
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C-30 Benzethonium Chloride. NTP TR 438

TaBLE C4

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study

of Benzethonium Chloride (continued)

Yehicle Control 0.15 mg/'kg 0.5 myrke 1.5 mg/kg
2-Year Stud; continued)
Cardiovascular System
Hean (50) (50
Inflammatior. Tic aclive 247 2 (4%%)
Artery. inflammauion, chronic active 1 (27
Valve, inflammation, chronic active 1 (2%)
Endocrine Sys:zem
Adrenal cortex (50} (50)
Accessory adri cortical nodule 1 (2%)
Hyperpiasia 400 (8077 32 (64%)
Capsule, hyperr e, adenomalous ST 9 (18%)
Islets. pancreatic (49} (50)
Hyperplasia 21 (4375 18 (36%)
Parathyrowd giond (47 (45)
Cyst 1127
Pituitary gianag (48 (48)
Cvsi hERIS 2 4%
Pars distalis. hyperplasia 2 (4%)
Pars inlermedia. hyperplasia MG 1 (2%)
Thyraid gland (S0 (50)
Inflammatior 1 (2%)
Ultimobranchial cyst 1027
Foliicte cvst 307, 1 (27
Follicular ce:i. hvperplasiz 10 207 T (14%)
General Body System
Tissue NOS (1)
Hemorrhage 1T (100%)
Genital System
Epididymis (50 (49
Inflammaior. 3onT S {107
Preputial glanc (18 (17)
Inflammauon. chronic acing o (237, 3 (187
Duct. ectasia IR o0, 16 (94%%)
Prosiate (49) (50)
Inflammauion. suppurative 12T
Artery. inflammation, chronic active 1 (2%)
Seminal vesicle (503 50)
inflammation 1 (27

NOT FOR DISTRIBUTION OR ATTRIBUTION
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Lesions in Male Mice C-31

TaBLE C4
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study
of Benzethonium Chloride (continued)

Vehicle Control 0.15 mgrkg 0.5 mukg 1.5 mg'kg
2-Year Study (contnued)

[lematopoietic System

Bone marrow (50) (50
Ervthroid cell. hyperplasia 4 (8% 12 (247
Myeloid cell, hyperplasia 3 (67 4 (8%

_mph node. mandibular (495 (48)
riyperplasia. lymphoid 1 (27)

Lymph node, mesenteric (48) (47)
Hyperplasia. lvmphoid 1 (2%
Inflammation. granulomaious 1 (27%)

Spieen (50) (S0)
Depletion tymphoid 3 (67
Hematopoietic cell proliferation 11 (227 20 (407
rivperpiasia. lymphod 1 (27
Inflammation. granulomatous 1 (2%
Pigmentation. hemosidenin 1 (27%)

Thymus (31) (39)
Depletion lvmphoia 4 (137) 3 (RT
Hyperplasia. lymphoid 2 (5%

Integumentary System

Skin. control (S (50) (50) (S0

Skin. site of appiication-no mass (S (S0) (50) (50)
Epithelial hvperplas:a 249 7 (147 1o (327) 23 (40
Inflammaticn. chirenic o 1ATy
Ulcer 127 1 (2%) 4 (87 2 (47
Sebacecus g.and hvperplasia 1 (27

Musculoskeletal System

None

Nervous Syslem

Brain (56 (50
Neuron, necross 2 4%,

Respiratory System

Lung (S0 (50
Thrombosis 2 (47%)
Alveolar epithelium. hyperplasia S {107 3 (6%)
Bronchiole. hyperplasiz 1 (2%)

Special Senses System

Ear (h (2
Necrosts 1 (50%)

Eve (1 (D
Comea, inflammation L (107 1 (1007

Hardenan giand (43 (37N
Hyperplasia MRS
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TABLE C4

Benzethonium Chloride, NTP TR 438

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Dermal Study

of Benzethonium Chloride (continued)

Vehicle Control 0.15 mg'kg 0.5 mg/ky 1.5 mg/kg

2-Year Stud_y (continued)

Urinary System

Kidney (50) (50
Cyst 1 (2%)
Hydronephrosis 2 (4%) 1 (2%)
Nephropathy 48 (9077 19 (987%)

? Number of animals examined microscepically at the site and the number of animals with lesion
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D-2 Benzethonivm Chloride, NTP TR 438
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Lesions in Female Mice

TABLE D1

D-3

Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride?

Vehicle Control

0.15 mo/kg

0.5 mp'kg 1.5 mg/kg

Disposition Summary
Animals initially in study ol
15-Month interim evaluation 8
Early deaths
Accidental death 1
Monbund Ky
Natura! deaths 3
Survivors
Terminal sacrifice RS
Missexed

An:mals examined micrascopic by 00

~3

00

93]

ra —

S8 60

15-Month Interim Evaluation

Alimentary System

Liver (8
Hepatocellular adenomas 137,

(6)
1 (17%)

Integumentuam System
Skin. controj (8)
Skin_ site of apphcation (8)

(10 (o)
(10} (6)

Systems Examined With No Neoplasms Observed

Cardiovascular System
Endocrine System
General Body System
Genital System
[lematopoietic System
Musculoskeletal System
Nervous System
Respiratory System
Special Senses System
Urinary System

2-Year Study
Alimentary System
Gallbladder [
Histiocvlic sarcoma 1 (127
Intestine large. rectum (£2)
Liposarcoma. metastatic. sheletal muscle
Intestine large. cecum {
Intestine smati. jejunum (5
Carcinoma
Hemangiosarcoma

H__
-
to tJo
2 A
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D4 Benzethonium Chloride, NTP TR 438

TaBLE D1
Summary of the Incidence of Neoplasms in Femule Mice in the 2-Year Dermul Study of Benzethonium Chloride
(continued)

Vehicle Control 0.15 mgkg 0.5 mg'kg 1.5 mg/kg
2-Year Slud_v ;continued)

Alimentary System (continued)

Liver (52) (54)
Hemangioma (2%
Hemangiosai coma 127
Hemangicsarcoma. metastatic. spleen 1 (2%

Hepatoceliuisr carcinoma 7 (137 10 (19%)
Hepatoceliv.. .~ carcinoma. multiple ST 1 (2%)
Hepatoceliular adenoma 9 (177 12 (22%)
Hepatocellular adenoma. multipie 11 (217 o (11%)
Hepatochola~oacarcinoma. muluple 1 (2%)
Histiocviic - a RINTh
Plasma ce'f 1 :i.or malignant, metastatic,

spleen HN?

Mesentenry 110) (9)
Hemangioma [oclom)

Hepatocholany.«carcimoms: metastang, hiver T (11%)
Histioovhic sarcoma Ty
Myxosarcoma. metastatic, skin IR
Pancreas (5 (53)
Histiocytic sarcoma 1 (27
Leiomyosarcoma. melastaiic. ulerus 1 (278)
Salivary glands (525 (54)
Stomach. foresiomach [ (53)
Cardiovasculur System
Hean (52 (54)
Plasma cell tumor malignani. metastatic,
spleen 1 (27
Endocrine System
Adrenal cortex (52 (545
Hishioovuic sarcoma I (27
Pituntary gland (52) (50
Histiocytic sarcoms 1275
Pars distalis, adenoma o (127, S (107%)
Thyroid giund (32) 54
Follicular celi. adenoma 3 {677 1 (2%)
Folhcular cell. carcinoma (27

General Body System
None
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D Benzethonium Chloride. NTP TR 438

TapLe DI
summan of the Incidence of Neoplasms in Femule Mice in the 2-Year Dermal Study of Benzethonium Chloride
(coniinued;

Vehicle Control 0.15 mg'kg 0.5 my kg 1.5 mg kg

2-Year S[ud_\‘ coniinued)
Alimentary System . continued)

Lner (5 (539
1 {27,
; : P27
Hemang:osarcoma. metasiaug, spieen by 2%
Hepatoceiiv.ar sinoma T3 10 (197,
Hepatova:, . rcinoma. multipie ST 1,27
Hepatoceiiuizr adenoma YTy 12,227
Hepaiocziluiar adenoma. multipie 1t 6 117,
Hepatocny 00 mul i 127
Bl T . RN
Plasme 220 0 dnonant mMenasiing,
sgieer ’ R
Vesenen s
; -
[N EY 4 Lo
N3
i e
RS S35
1 :A i
e
(&2 (54
(S R
Hean (52 N
Plasmas 2 MOr T Ina Tt mMIlashiig
spieer I
Fndocrine System
NATETa LTI s2 <2
S TS0 LT
. NN b
RS ieo 2T
e aleled ¢ 27 S {107
A N S
rcell. adenoms IoaTr 127
Soihicaar celll cardinsma It

General Body System
None
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Les:ons in Female Mice D-

TapLe D1

Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride
{cortinued)

Vehicle Control 0.15 mg'kg 0.5 mg'kg 1.5 mg'kg

2-Year Study (continued)
Gemital System

Ovan (52) ' (52)
~radenoma 367 247
Tangioma 1127,
.OCYLIC sarcomas 2047
Uoomis (s (53
“.riimoma 1127,
WVEHC $arcoma 307 1127
& “myosarcoma 1T
7 siromal 127 2%
b motopoietic System
o - (1
s2 (53
measintil, spiewn 3 07,
24Ty
TAZNANL Measiang
27
¢ = o
LoTDAn MSODV I sarioma Pl
Med:asting, hsiiocyic sarse™a RN
hepal naiangarsinema
1asiatic. hver i v
Lot node. mandiTuiar NN ¢S
‘rmangioma PR
sarcoma 307
TRl SAnC
CLIT
S 149
Telasing,
A Ry
A 307
(BN (‘4‘.(1
Lomeiasiatic,
1Ty
Integumentary Ssstem
Swin. contral (82, (<2, R (53
Subcutaneous tissue. Librosarconia s i)
Subcutaneous Lissue. hemangiosarcoma 1 (27
Subcutaneous Lissue. sarcoma 127
Skin. site of application-ne mass () (S2y L (83
Subcutaneous tissue. hemangroma 1 (27
Sk, sitg of applicalon-mass (53 (33
Scbculaneous issue, sarcoma I {27 1 (27
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D-6 Benzethonium Chloride, NTP TR 438

TanLE Dt

Summanry of the Incidence of Neoplasms in Female Mice in the 2-Yeur Dermal Study of Benzethonium Chloride
(continued)

Vehicle Control 0.15 mg kg 0.5 mg kg 1.5 mg'kg

2-Year Study (conunued)

Musculoskeletal System

Bone (2 (£3
Liposarcoma. metastatic. skeletal muscle 1 (2%

Skeietal muscie 4)
Hemangiosarcoma. meiasiatic, spleen 1 (257
Leicmyasarcoma. metaslalic, uierys (2%,
Liposarcoma 1 (257

Nervous System

Spinat cord 13

SILLC rpen ST,

n

: <‘;\
. <y~
e .
L - Cole O
o
Ll
SouT R
Hepatin L2
N g~
24
Pl enctels’ o o2
WLmor mangniol measiatg
Special Senses System
- <2 38

v
»t 2
RS

vty o
i

Z, O
It
Urinam System
Klnn <2 S5
Pl e sarcama IoaT
Pasma cerl temar manInanl meiisiain
spieen .2
L mnan bradder (S (53
Systemic Lesions
[y - - N
NMitipie rzans (22 £3) (4% (54
A0Sy HC SArcoma KO 1 (2%)
Leukemia haiphosyis 1 (2%
Lymphoma m. L ohoq e 1,277 1 427, REEIed)
Lumphoma maiignan! muxed NS 3 (07
Lymphoms mal 127
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Lesions in Female Mice

TaBLE D1

D-7

Summary of the Incidence of Neoplasms in . emale Mice in the 2-Year Dermal Study of Benzethonium Chloride

(continued)

Vehijcle . “trol 0.15 mg kg 0.5 mye ke 1.5 mg kg

Neoplasm Summary
Total animals with pnmary neoplasms®

15-Month intenm evaluation 1 1

2-Year study ey 1 1 42
Total pnmary necpiasms

15-Month intenm evaluation . 1

2-Year study = 1 1 62
Total animals with benign neoplasms

15-Month intenm evaluation ; 1

2-Year study 28 8
Totai benign neoplasms

18-Menth intenm evaluation 1

Z-Year siudy 3‘ 32
Total arimals with mangnant nenplasms

2-Year study o 1 : 2"
Totai maiignant necplasms

2-Year stucy At H ! 24
Totai arimals with metastiie deopiisms

2-Year study Y 5
Torai metastat.c recp

2-Year siugy o it

Paman neopasms

Board Druft

Namher af amimss with 30y dssue exanined micrescomicully

all neoptasms except mietasialic neoplasms

Number of animus exanined mucrascomicaily at e siie and the sumber of animais woth nesptism
P h '
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D-3 Benzethonium Chloride. NTP TR 438

TaBLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control

34 50 666 6 6 6 67 7 77T T "7
Number of Davs on Study 1 2063 6 7 7 8 9 91 233323333333
788 2904779 g8 ¢ 2 2222222222720 1013
2222222222232 2222222222
Carcass ID Number 6 8 9 85 6885 549064 4444344555558
1 256 2931313107124 56704507
Alimentary System
Esophagus P e T S e e e R
Gattbadgder R S e T + - -
Histioovtic sarcoma
ntestine iarge. coion L A I T I i S e G
Intestine large. reclum e e e e T - - -
.nlestine large. cecum L N I S L I e
intestine smail. Juodenum S S T S A R S T S
nrestine small. ejunum R I T T S I S
Carzinoma X
Hemang:nsarcoma X
Lhiesune smail neum R I A e T S e T R I
Lner R e T S R S S
Hemangiosarcoma X
Hemangiosarcoma, metasiatic, spleen X
Hepatncelivlar carcinoma X X X X
Hepaiaceliular carcinoma. muiuple X X
Heparoveiiuiar adenoma X X
Hepaineliviar adenoma. multipie X X X X X
Fistiocylic sarcoma X X
Plasma Ce.l tumor mangnant.
e (;‘\"_‘C’«".
Mesenien - - - - -
Hemangioma X
Hist:oovic sarcoma
MyX083rCOma. metasialic. shin X
Pancreas ’ R e I R T S R N
Fistioayic sarcoma
Salmarm giands R e T T S T S T R R S
et e e e e e .t e e e e e e e e e e e e e e - .
. e e e e T e e e e e e e e e e e e e e e o~
Plasma el lumaer magnant.
merastand, spleen
Endocrine System
al conex R S T e T R A A S
IOOVHIC sarcoma X
Adrenal meduaa Rl e e o Sl e ol o ol I S R R S S S
isiers. pancreatic AR I T T T R S I
Parathvrond gand v+ e s MMM« + 5+ + -+ s e s e e s MMM - -
?uu;:a'n giqr:d R T S S S e e ol e R G S e I S
Histiocvuc sarcoma X
Pars disialis, adenoma X
Thyvrosd gland Rl L A S R S S S i S e R e At
Foliwtar celil sdencoma X
®ocuaar cell carcinoma X
~ Tisste examined microscopicaliy M Missing tissue X Lesion present
A Autoivsis precludes examinaiion I Insufficient tissue Biank Not examined
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Lesions in Female Mice D-9
TaBLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (conunued)
+ 7 77~ 1977773775777 7T
Number of Days on Study 33333333333 33 3333333333233
333333333133 3 3333333333333
222222222222 222222222z222 2 Toua
Carcass ID Number 566 6060677777777 778888829999 909 Tissues
8 0233480123456 78904579034 079 Tuzes
Alimentary System
Esophagus U OO R
Gailbladder - PP S T T R T e s2
Histiocylic sarcoma X 1
Intestine large. colon -+ v e+ B S T T
intestine large. rectum N T R A - - s - -~ £
intestine large. cecum UV VU U T T T e
intesiine smaii. duodenum B N T T T T I I R
Intestine smai. je;unum T T I e I it S G 52z
Carc:noma i
Hemangiosarcoma .
niestine smail. eum e S
Liver . T T T S N
Hemangiosarcoma .
Hemangiosarcoma. metaslatic. spleen :
Hepatocelluiar carcinoma X X X -
Hepatoceliuiar carcinoma. multiple X X X <
Hepatoceliular adenoma X X X X X X X 9
Hepatocellular adencma. mulliple X X XX X AN il
Histioovtie sarcoma X 3
Piasma ceil tumor mangnant.
metasiand. spieen X ;
Mesentery + - - - - wi
Hemangiocma i
Histioovlic sarcoma X i
Myxosarcoma. melasialic. san I
Pancreas B T T g S S
Histioovtic sarcma X !
Sabivary glands B T T e e T T S
Stomach. foresiomach B T T T R I T g
Siomach. glanauiar B S T T S R
Cardiovascular System
Hean T T s
Plasma cell tumer malignani.
metastatic. spleen X !
Endocrine System
Adrenal conex S T T i L e I M
Histioovtic sarcoma :
Adrenal mecuila B R ¥ SR S N S S TN O
Isiets. pancreatic . T T S e R S e e e R R S S S
Parathyrond gland o e ke e o+ o+ o+ o+ + M+ MM s - 42
Pituntary gland R R R L e R R R N
Histioovtic sarcoma 1
Pars distalis. adenoma X X X X X )
Thyrod gland B I i A S T
Folhicuiar ceil. adenoma X X 3
Foilicular ceil. carc:noma R

Board Drmaft
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D-10 Benzethonium Chioride. NTP TR 438

TasLE D2
Individual Animal Tumor Fathology of Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control «conunued)

345666 6 6 6 6006777 77777717777
Number of Days on Study 1 263 6 7 7 B @9 1233333332333
T8 8 290 47 9 89 2222222227173
222222zl r3zz2rrzozzr 2l
Carcass ID Number 6 8985 68855390644 44445257555
1 256293131 321071245%67047567
General Body System
None
Genital System
Ovary B T T T T S A T
Cvstadenoma X X
Histioovtic sarcoma X
Ulerus R T T B S i
Histioovtic sarcoma X X
Polyp stromal
Hematopoietic System
Bone marrow R T T S e R
Histiocvtuc sarcoma X
Plasma cell tumor maagnant.
metastalic. spleen
Lvmrph nnde - -+
Lumhar. histiocyTic sarcema
Mediastinal, histincyvtic sarcoma
L}'m;hnodc.mandfb‘mar R e T
Hemang:oma
Histiooyic sarcoma X X
4 0Cn HUMST Mgngnant,
meiasiaic, spieen
Lvmph node, mesenlenc R I % B S I T e A e
Histioevtic sareoma X X
Plasmia cell (umor malgrant
metasialic. spleen
R T T T e
X

Znant

Plasma cel! tumor mai gnant,

melastatic, spieen

Integumentary System

M mman gland B S S . T T T P U
Shin :on!rél B T T
Subcutaneous ussue. fibrosarcoma N X
Subcutaneous tissue. sarcoma X
Skin. site of application-no mass -+ e e o+ o+ A v o e e e e e e A e e+

Suncutanecus lissue. hemangioma
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Lesions in Female Mice D-11
TaBLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (continued)
7777717771177 7717 7 7737 7 777
Number of Days on Study 3333333333332332133 3333 33
333333333133 3 3333333 33333133
2z 22zl 2222 2222222222222 22 Toal
Carcass [D Number $6 6 66 6 7777777777828 888999999 Tissues
8 023480123456 789045°790346 79 Tumers
General Body System
None
Genital System
Ovary R T S S S A T T T T T T . W
Cystadenoma X 3
Histiocylic sarcoma X <
Uterus R e e T I S N
Histiooytic sarcoma X 3
Potyp stromal X H
Hematopoietic System
Bone marrow A e e
Histiocyuce sarcoma X N
Plasma ceil tumor makignant.
metastatic. spieen X i
Lvmph node - - - - - -
Lumbar. histioovtic sarcoma X 1
Mediastinal. histiovtic sarcoma X i
Lvmph nade. mandibuiar R I e T T P T T T T T e 52
Hemangioma X i
Histiocytic sarcoma X 3
Prasma cell tumer malignant.
metasiatic. spleen X !
Lvmph node. mesentenc R R - B R I R R e L)
Histiocytic sarcoma X 3
Piasma cell tumor malignant.
metastatic, spleen X i
Spieen A e T
Hemanznsarcoma i
HishioWC sarcoma :
Plasma ceil tumor malignant 1
S R R A T SR . ¥ e Y
ma cell tumor Taliznant,
metasialic, spleen X I
Integumentary System
Mammary gland R -+ v s - L e
Skir. control - -+ o+ R e e e
Subcutaneous ussue, fibrosarcoma 2
SubculaneOus Lissue. sarcoma !
Skir. site of application-no mass I L I T T T T S
Subculaneous ussue. hemangioma X 1
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TABLE D2

Individual Animal Tumor Pathotogy of Female Mice in the 2.Year Dermal Study

of Benzethonium Chloride: Vehicle Control (continued)

Benzethonium Chlonde. NTP TR 438

345 66666 6600667717777 7777777
Number of Days on Study 1263367788991 23333333133133
788 2904779189 22222222222223
2222222222222 23222 22222202022
Carcass ID Number 6 8 9 85688 55490644434 445555 ¢8
1 2862931313107 124°506704356°7
Musculoskeletal System
Bone i T . T e e
Nervous System
Brain O S T T S S S
Respiratory System
Lung R O TR TR T I . S S A T S o
Aiveoiar bronchiolar adenoma X
Alveoiar bronchiolar carcinoma
Carcinoma. metastatic, harderan
giand X
Hepaircelivlar carcinoma. metasiatic
iver X X X
Hist,odv1ic sarcoma X
Plasma cell tumaer malignant.
metssiatil, sple=n
Nose -+ - > o+ + - ~ + o+ R S R T
Traches T + T
Special Senses System
T + -
=ardenan giand + v+ M- MMM+ + s - st e M s e M e -
Adencma X
Carcinema X X
Urinar System
Histoo i sarcema X X
2 tumor manhgnant.
spicen
Cmnary hladder L e T S N B T
Systemic Lesions
Mulipie organs EE I
Histiocv tic sarcoma X X
_yvmphoma mahgnant fymphocvic X
Lymphoma mahgnant mxed X

Lymphoma malignant
ceil vpe

undifferenniated
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Lesions in Female Mice D-13
TasLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride: Vehicle Control (contnued)
2777777737777 1777y 717777 T 7
Number of Days on Study 333333333333 33333333331323333
3333333132133 33333 3333333132333
2222222222222 2222222222222 202 Totai
Carcass ID Number s$6 6 6 667777777777 888818999999 Tissues,
8 023 480132345%67890457903406 79 Tumors
Musculoskeletai .stem
Bone B T T
Nervous System
Brain P T L T T T S S e N S S, T T e e T I 52
Respiratory System
[_ung e ST S T 82
Alveolar'brorruiciar adenoma 1
Alveolar bro- -molar carcinoma X 1
Carcinoma. 7 ziastatic. hardenan
gland !
Hepatoceiiv i~ carcinoma. metasiatic.
liver X X N
Hishoqyuie ~ rinma X N
Piasma cell i.mor maligrant,
metasiati.. -Ti2en X 1
Nuose RO . S . R A R R A I T . I L I I o 5:
Trachea -+ e - e e o e o+ 4 + v+ + e s e e e -+ <2
Special Senses System
Eye - o+ 4
Hardeman gia~. B T S e I T e I S Y S T T T ¥ e |
Adenoma X 2
Carcinom: 2
Urinary System
\.d"e‘\ R S I A e T T R S e N b
Histiovtic s - ™ X
Plasma ce. .onor malignant
meastat:c. ~rieen X 1
Unnan macaesr R e e S ¥ S N¢
Systemic Lesions
Multipie orgzs R . e I S SO U
Hisuoavtic sarcoma X 3
Lvmphoma maiignant ivmphocytic 1
Lymphoma maiignant muxed X X X X S
Lvmphoma maiignant undifferentiated
cell type X 1

Board Draft
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D-14 Benzethonium Chloride. NTP TR 438

TABLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: .15 mgkg

3

X
-3
~1
\1

(V8]
(VSIS |
(%)
(%)
[99)

Number of Days on Study

oo Ot
w S W
a
O A &
-3
e — ta
Q0 — A
G & ota
(- SV
Qo
4 O

“w o—
>ty @
(P B VS e §
o wn o
O O
—_ o
A —
—
—_
—_

to

L% BV
(V8]
(V8]
(V8]
(%)
(V8]
(%)
(V8]
(%)
(V8]

S W
(o8}
[#%)

Carcass ID Number

[ IRV R PN
(=R S RV
=4
oA L
W ot) W
8}

N
—

R =T V)
o
8}

[P RV R 98]
a0 th LW
~ O W
— ) W
[ VRN
~1 P W
o
RO
o
o
<

Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
Nore

Hematopoietic System
None

Integcumentary System
SK.n control - e e e e e A e e e+ A e e e e e e = - o+ =

Skin. site of appl.caiibn-ne mass Rl S S S S o s e R o el i ol

fusculosheletal Svstem

None

Nervous System
Neone

Respiratory System
None

Npecial Senses System
Nane

Urinary Nystem
Ve

Systemic Lesions

- e - = 4 B T T e S T
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Lesions in Female Mice D-15

TaBLE D2

Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: .15 mg'kg
{continued)

~2
'
3
~1
1
-2
-1

— )
— s =3
(VNI |
— s ~a
~4

w ~
~4
w3
w3
W~
(SR VVREN]

Number of Days on Study

o W -3
[ R

[ IS

L BV
LS ERVE I
v W

) L -
t) W~}
) L

tI o ~3
[ S IRVS RN |
tI) W

[P R VIS }
to o 3
) L)
to LI

—
—
—
o

Tots!
Tissues
Tumors

"
"
w
(8]
W
w
w
w
w
W
(8]
Lo
AL

Carcass ID Number 1

[ ™)
—
—

—
—
0o oW
&0 w
oW
[
w
B W
w
O Wt
IS
1 oW
=S
F-S
r'S
w
wn
VIR
N IRV S

s
(V.
>
~2
a
O
(=4
F'N

Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
Nane

Genital System
None

Hematopoietic System
None

Integumentary System
Skin. controt I ST T T T

SKin. site of apphicalion-no mass R A I I e I S T S S S e e i o e Zs

Musculoskeletal System
Ncne

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

Systemic Lesions
Multipie organs I G <2

Lymphoma malignant 'ymphocytic
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D-16 Benzethonium Chioride. NTP TR 438

TasLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 0.§ mg kg

-
~3

1

w
a

-~

. ]

~a

Number of Days on Study
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Carcass ID Number 7 6 8
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o
ty -2 W
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Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
Nene

Integumentary System
Skin. control e e e e e e e e e E A e e e e e v e o+ o+
Schcutaneous tissue. NemangIosarcoma X

Skin. site of apohcation-n mass R e S T e i e N I

Musculoskeletal System
None

Nemvous System
None

Respiratory System
Nore

Specia!l Senses System
None

LUrinary System
None

Systemic Lesions

Muiple organs S Sy
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Lesions in Female Mice

TaBLE D2

Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 9.5 mg kg

(continued)

~
~3

3
~)

Number of Days on Study

<

< W
(9]

< W

-3

[V

< W

-2

[am VS

-1
']

w3

— =)

~3

— L
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[FER—Y

-3

— L~}
)
A
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Carcass ID Number

oo
O
< o
tag 00 G

w2

n O W

O

4 4 Towa!
Tissues,
6 7 Tumors

<
<
—
o —
A da

Alimentary System
None

Cardiovascular System
None

Endocrine System
None

General Body System
None

Genital System
None

Hematopoietic System
None

Intecumentary System

SK.n. control - - e -

Subcutaneous lissue. hemangiosarcoma

3kin. site of appucation-no mass - - - -

Musculoskeletal System
Nore

Nervous System
None

Respiratory System
None

Special Senses Syvstem
None

Urinary System
None

Systemic Lesions

Muitpie organs - - o -
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D-18 : Benzethonium Chloride, NTP TR 438

TasLE D2
'ndividual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg

1 23 3 4 3 5 5 5 6 6 6 [} 6 6 6 6 7 7 1T 27 T 77
Number of Days on Study 2412782581 488999999 22 22222
09689501 9272901588809 9999299
4 4 4 4 4 34 4 4 4 4 444 44 4443444494943 4944
Carcass ID Number 27264347 5267334636752 222233
77909116031 28137529 298 1 256 8 0°
Alimentary System
Esaphagus D T T T T T S S S S S - + 4+ -
Gallbladder O N T T S S O T T TR T
intestine large, colon + + M+ + e et F o+ F oo o+ o+ A F o oe e = o+
Intestine large. rectum o+ M+ + o+ A+ T e+ s+ F o+ o+ T+ e
LLiposarcoma. metastatic, skeletal
muscle X
Intestine large. cecum - + M- + + + + P T R T T TS
intestine smali. Juodenum - =« M+ - - + - e e e s o+ e s o e . b . . - - -
.ntestine small. jejunum e MM+ + = 2 e e e e s s e e e e T e - e o = -
Intestine small neum - MM - - e e e e e s e e o o e ok e = e e e
—iver P T T e T T S - e e -
Hemang:cma X
Hepatoce!lular carcinoma X X X X X
Hepatoceiiuiar carcinoma. mu'tiple X
Hepatocellular adenoma X X X
Hepatoceliviar adenoma. multipie X
Hepaiocnalangiocarcinoma. muitiple X
Mesenien + - + - - + -
Hepatownriangiocarcinoma. metastatic,
iver
Parcress R T e e A
LT Na T e, Delasiaine ulerus
Sal:\‘ar\ giands R e SR R I I R I S e L T S
Stomach. forestemach BT N T T S S e T T
Stomach. glandu ar e M e e e e ke e b ke e e o e e o e =+
Cardiovascular System
Hear B e S D I e T S S B R R .
Endocrine System
Adrenal corlex U . G T T
Adrerai meda.a I T T T T e T T S
1sets, pancrealic - - M - -« +« + + 4 v s+ e M e e ke e e e+ o+ -
Parathvroid gland - 2 M e v e ke - s - + MM - -+ - - - + = M -
Prusan gland + - M- =+ - M+ + 4+ -+ + M+ + M+ o+ L R
Pary distaits. adenoma X X X
Thyrodd giand R T S R e T T R I
Fripcuiar ceill adenoma
General Body System
None
Genital System
Clitoral giand
Ovan B e T e S S T % T T e
vstadenoma
Hemangicma X
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Lesions in Female Mice

D-19

TaBLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mgkg
1continued)
7777277727277 77172 7277771771717
Number of Days on Study 2222222222222 2222222222203 333
9999 999999 99999999999 99 0 00
4 4 4 4 4 4 4 4 4 4 4 44 4 4 4 4 4 4 4 4 4 4 4 4 Toual
Carcass [D Number 3333444444555 S 555666777 78 Tissues.
46 790234671 2345679567134 8 0 Tumors
Alimentary System
Esophagus D T T S S e e T T S o 54
Gallbladder P e T S S S S I T e S RS I I T I 4 S3
Intestine large. colon R T A T T T T + + o+ 53
Intestine large. rectum B T T T T e e S S e S 3
Liposarcoma. metastatic. skejetal
muscle 1
Intesuine large. cecum L A N e S RS L R S S S 53
Intestine small. duodenum + o+ o s> + P T R + o+ - s - -+ 53
Intestine small. jejunum R S T T S R R R e 52
intestine small. 1leum e e T T $2
Liver R e I S e N e 54
Hemang:oma i
Hepatoceliviar carcinoma X X X X X 10
Hepatocetiular carcinoma. multipie i
Hepatocellutar adenoma X X X X X X X X X 12
Hepatocellular adenoma. multiple X X X X X o
Hepalochoiangiocarcinoma. multipie 1
Mesentery + -~ 9
Hepatocholangiocarcinoma. metastatic,
Yiver 1
Pancreas R R e T T T S S I e T T R 53
Le10my0sarcoma. metastatic, ulerus 1
Salivarv giands + - I T T T sS4
Stomach. forestomach B T e S + L 53
Stomach. glandular B S S ST e T S S e s3
Cardiovascular System
Hear R e R S R e ST 4
Endocrine System
Adrenal cortex L S S I N L T S S S S SR S I 4
Adrenal meduiia I e T I R e 4
islets, pancrealic A T T T I T N a2 - -+ - - s2
Parathyroid giand + M+ s M+ - s e e e s e s -+ + + o+ s o+ M~ 47
Pituitary giand R e S S N e + o+ - - L0
Pars distalis. adenoma X X S
Thyrod gland B T T e S S I A S R S S 4
Follicular cell. adenoma X 1
General Body System
None
Genital System
Clitoral gland 1
Onary P T S I S N R T T e . TR R S 2
Cyvstadenoma X X 2
Hemangioma 1
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D-20 Benzethonium Chioride. NTP TR 438

TaBLE D2

Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.8 mg kg
(continued)

1 2344 4555 6066 0606 6 6 066 777771777
Number of Days on Study 2412782581 488999999 2222227272
09 6895019272901 588280999929°9?9
4 4 4 4 4 4 4 44 44 44 44 3 44 4 4 3 4 4 4 44
Carcass ID Number 2726 43 475267334 3 6 s 2222233
7790 11 03128359 s 2 8 1 2 506 802
Genital System (continued)
Uterus + + M+ + + + + + o+ s+ A F e+ A+ o+ F
Carcinoma
Histiocyuc sarcoma
Leiomyosarcoma X
Polyp stromal X
Hematopoietic System
Blood -
Bone marrow e M e b h e e e e e e e e e e+ e e e e+ e -
Hemangiosarcoma. metastatic. spieen ’ X X
_ymph node -
Pancreatic. hepatocholangiocarcinoma.
metasiatic, liver X
Lymph node. mandibuiar T
Lymph node. mesentenc v e M e s v s e e+ e e e e+ oo+ o = M~ = M
Sp;c‘en - = M+ 4 v h s e e+ e e e e e e = e+ = e = e -+
Hemangiosarcoma X X
Thyvmus o N S S ¥ .
Integumentary System
Mamman gland e M e - - M- o+ o s s -+t e e e e . e e - -
Shif C-’rv‘»‘!f‘;)' + - A - - - + o+ + - - - - + o+ e e e e o e
Skin. s.te of application-no mass - - A+ = - e ot ek e e e e e e e e e e o o+ -
Skin. site of application-mass -
Subciianeous tissue. sarcoma X
Musculoskeletal System
Bene RO B e T T S Sl N
Liposarcoma. metasiaiic. skeietal
muscle X
Skeletat muscie + - - -
Hemang:osarcoma. metasialic. spleen
Leromyosarcoma. melastatic. yterus X
Liposarcoma X
Nervous System
Brain B T T S S . T T e
Penpherai nerve + +
Spinai cord + +
Hemangiosarcoma. metasiatic, spieen X
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Lesions in Femaie Mice

D-21

TaBLE D2
Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg'kg
rcontinued)
7 7717717771717 17711171 77777
Number of Days on Study 2 2222222222222 2222212123333
9 9 999999 9999999999999 90000
4 4 4 4 4 4 4 4 4 4 4 4 44 4 4 404 4 4 4 4 4 Total
Carcass ID Number 3 33 4444445555555 5606617777 78 Tissues.
4 790223467123 S 6 79567134580 Tumors
Genital System (continued)

Uterus + B T I I S N A S T S e g s3
Carcinoma X 1
Histioeytic sarcoma X 1
Leiomvosarcoma 1
Polyp stromal 1

Hematopoietic System

Blood !

Bone marrow - R e S e e e S T R 53
Hemangiosarcnma, metasiatic. spleen 3

Lympn node - :
Pancreatic. hepatocholangiocarcinoma.

metasiaiic, iner i

Lvmph node. mandibuiar - L - -+ s+ R I S4

Lvmpnr node. mesentenc - T T T S e TR ¥ % B 49

Spleen - B T T T Ve e e e o o e = - (%
Hemangiosarcoma X 3

Thymus M + o+ e M e e e s M s MM s s s - - - 45

[ntegumentary System

Mamman giand - R T S S A e sz

Skin. control + -+ o+ .+ o+ o+ o+ o+ P T T T T S S S3

Skin. site of appucation-nc mass - - o+ - o+ PR S S T e T T R S - o+ - - <3

Skin. site of appiicalion-mass 1
Subcutanecus issue. sarcema 1

Musculoskeletal System

3one - B T T e e T S <3

Liposarcoma. melastatic. skeietai
muscie 1

Sxeieiai muscie 4
Hemangiosarcoma. metastalic. spieen 1
Le;omyosarcoma. meiastalic. uterus !
Liposarcoma 1

Nervous System

3rain - S T e A . R T R S I R e S 53

Penpneral nerve 2

Spinai cord 2
Hemangiosarcoma. metastalic. spieen 1
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D-22 Benzethonium Chjoride. NTP TR 438

TABLE D2

Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chloride: 1.5 mg kg
{continued)

12 3 4 4 5556660666666 06777 " T 77
Number of Days on Study 241 2782581428289 999 9 222222122
09689 5019272901 588809999929¢9
4 4 4 4 4 4 4 4 4 4 4 4 4 3 4 4 434 4 44 4 4 3 144
Carcass ID Number 2726 3475267334636 7522222133
77909116031 2383%59s 298125628702
Respiratory System
Lung Rt . S . SR S S R A A . e ol e e o sl sl
Alveolar bronchiolar adenoma X
Alveolar/bronchiolar carcinoma
Hepatocellular carcinoma. metastatic,
fiver X X X
Hepatocholangiocarcinoma. metasiatic,
liver X
Liposarcoma. metastatic. skeletal
muscle X

Nose - e M e e e e e h e e e e e e e e e e e e e e e = = -

Trachea o . T e

Special Senses System

X
Carcinema
Zvmrel's gland
ranoma
Urinary System
wone e e e e e e . . e e e e e e e - e e e e e e = - e -
{'mnan biadder O U

Systemic Lesions

ACVEID SaTI0ma
LeuneTLE onovviS X

T maed X X
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Lesions in Female Mice

TaBLE D2

Individual Animal Tumor Pathology of Female Mice in the 2-Year Dermal Study of Benzethonium Chioride: 1.5 mg kg

{continued)

77 =7 7777773717777 7717° "3
Number of Days on Study s 2 2222222222222 2203322
) 9 9 99999999999990909999 9 ( 40O
4 4 4 4 4 4 4 4 4 3 4 4 4 4 4 4 49 44 404 4 4 Totai
Carcass ID Number 33 4 4444455555555 6 6 7 7 -8 Tissues.
4 6 0234671234567 9567T13 <80 Tumors
Respiratory Svstem 3
Lung + - PR G e T T S R S S S A T T 4
Alveolarbronchiolar adenoma X <
Alveolarbronchiolar carcinoma X !
Hepatoceliular carcinoma. metastatic,
liver 3
Hepaiocholangiocarcinoma. metastatic,
liver 1
Liposarcoma. metastatic. skeietal
muscle i
Nose - - T 2
Trachea - - R i e s
Special Senses Svstem
Eve - - >
Hardenan gland Mo~ M= =« MMM+ M« = M« =« M« « = MM« - - 28
Aderoma X N
Carc:noma X 1
Zyvmrals gland - R
Carcinoma X i
Urinany System
Rowrnon - + LA T I I R T e <4
Urnan hiadder - - - - e b e e e e b e e e e e e e o= = L83
Systemic Lesions
Muitiple organs - - A A T R e I $4
Histiocvlie sarcoma X
Leunemia hmphooyc !
Lymphome Ma.grant hmphodvil X 2
Lvmphoma mahignant mixed X 3
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D-24

TaBLE D3

Benzethonium Chloride, NTP TR 4218

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride

Vehicle Control

1.5 mg'kg

Harderian Gland: Adenoma or Carcinom.

Onerali rate?
Acdjusied rate
Terminal rate’

b

First incidence (davs)

Life 1abie test

Logislic regression [est

Fisner exact test

Liver: Hepatocellular Adenoma

Overzil raie

Adjusiec rale
Termanit rate
snle

ISt

i<

Fisrer exaci (esi

Liver: llepatocellular Carcinoma

Lung: Alsveuiar Bronchiolar Adenoma or Carcinoma

Onerz rale

coregression iest

3:52 (8%)
10.1%
3738 (8%)
698

20°52 {385
49 7%
18738 1477

~a

6.s

Tk i

lelw it

2907

938 (247
077
2TS2slT
62677
1% 88T
nT3

to
~
()
4a

IR

3/54 (6%)
887

3734 (9%
729 T
P=0558N
P=0.550N
P=0 479N

18,534 (337
St
1734 S07%
SR9
P=13ng
P=0.873N
P=0304N

P =0 450N

28584 3677,
0.2
1834 €37
48RS

P=053}
P=0Si2
P=0280N

3540677,
-

L (07
479

P=0.460
P=0.571
P=0.518
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Lesions ino Female Mice D-28

TaBLE D3
Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride
(conilnued)

Vehicle Control 0.15 mg/kg 0.5 mg'kg 1.5 mg'kg
Ovary: Cystadenoma
Overail rate 3/52 (6%) - - 252 (%)
Adjusied rale . 7.9% 5.9%
Terminal rate 3738 (8%) 234 (67)
First incidence (days) 729 (N 729 (T
Life table test P=0SSIN
Logistic regression test P=0.55IN
Fisher exact test P=0.500N
Pituitary Gland (Pars Distalis): Adenoma
Onverail rate 0.52 (12%) - - 5/50 (10%%)
Adjusted rate 15.8% 14.3%
Terminai rate 6738 1167) 4340127
First incidence (davs) 29T Y
Life tabie test P=0S7aN
Logistic regression lest P=0.578N
Fisher exact (esi P=0S23N

Skin. Control (Subcutaneous Tissue): Fibrosarcoma or Sarcoma

Onerall rate 382 (6%7) 053(0%) 048 (07 1S4 27
Ad usted raie 707 0.0 0.07 2.57%
Terminai rate 238 (5%) 0734 (070 0731 0%, 03 (07
First incidence davs) 698 - - . 091
Lile tabie tes! P=046IN P=0.143N P=0156N P=0.339N
LOQISLIC regression test P=045IN P==0.145N P=014IN P=0.32IN
Cochran-Arm.tage lest P=0438N
Fisher exact test P=0 118N P=0.13"N P=0.295N
Spleen: Hemangiosarcoma
Oneral, rate 182¢27%) - - 383077

: 23% "

0738 107%) 1243

Firstincidenie i davs, 689 389
Lo tabie test P =0 235
—Cgiste regresan test P=031%
Fisner exal: lest P=0.3106
Thyroid Gland (Follicular Cell): Adenoma
On~erall rate 35267 - - 18427
Adjusted rate T3% 297
Terminal rate 238 (5%) ‘ 1734 (3%
Fistincidence (days) 060 29T
Lile table test P=0.345N
Logisiic regression lesl P=03I°N
Fisher exact test P=0.295N
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D-26 Benzethonium Chioride. NTP TR 438

TaBLE D3

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride
(continued)

Vehicle Control 0.15 mg'kg 0.5 mg kg 1.5 mg'kg

Thyroid Gland (Follicular Cell): Adenoma or Carcinoma

Overall rate 4/52 (8%) - - 184¢2%)
Adjusied rate 9.9% 0T
Terminai rate 338 (8%) LT 37
First incidence (davs) 660 729
Life table test P=0.215N
Logistic regression test 2=0.202ZN
Fisher exact test P=0170N

All Organs: Hemangioma

Onverai!l rate 3220677) - - 284047
Adjusted rate 9% 147
Terminal rate AR R (RS ]
First incidence «days; 29D 3lo

L:le wable lest P=033aN
Logistic regression test P=0 419N
Fisher exact test P=0 182N

All Organs: Hemangiosarcoma

Onerall rate 33206%0) - - 38406
Adjusied rate 057 T
Terming! rate 038 (07 134 37
First inoidence days) 060 539

i orahio text r=00l0
LOgistic regression iest P=00632N
Fisher exact 1esi P=0nilN
All Organs: Hemangioma or Hemangiosarcoma
Overail rate 6 52(127) - - SR8 9%,
Adiusiel raie 139% e
Termina rate IR R 138 37
Forstinsicenoe cdavs, oo} e
e abie est P =0.549N
Logistic regression lest P=0alsN
Flsher exadi lest P=0473N
All Organs: Malignant Lymphoma (Lymphocytic. Mixed. or Undifferentiated Cell Type)
Orerall rate RN ORINS! - - S84 9T
Adiusied rate 1697 1187
Term.na. rate 538 137%) 2734 (6%%)
First incidence (davs) 000 249
L.ie tanie test P =0.434N
: regression lest P=030"N
Fisher exact lest P=0.354N
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Lesions in Female Mice

TABLE D3

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride

continued)

Vehicle Control

0.15 mg/kg 0.5 mg'kg 1.5 mg'kg

Jl Organs: Histiocytic Sarcoma

Overall rate 352 (6%)
Adjusted rate 0%
Terminal rate 138 (3%)
“rstincidence (days; 368

_ife table test
_ogistic regression test
Sisher exact test

All Organs: Malignant Lymphoma or Histiocytic Sarcoma

verall rate 1052 (19%)
~Jjusted rate 230%
Terminal rate 038 (167%)
Tirstancidence 1dass; So8
_:fe tabie test

ogistic regression test
“isher exact test

All Orpans: Benign Neoplasms

Oneral! rate 28 SIS4
Adjusted rate 0807
Terminai rate 25738 (6077
st naidence davs) 660

Life table test
Logistic regressinn iest

e oevo Tl lest

All Orpans: Malignant Neoplasms

Overall rate TS2458)
“dyusied rate S62%
Terminai rate 1738 {457
First incidence - davs; S0l

Life 1able test
Logistic regression test
Fisher exac! tes!

All Organs: Benign or Malignant Neoplasms

Orverals rate 41 52(79%,
Adjusied rate 85 4%
Termina: rate 31738 (817%)
First incidence {days) $68

Life tabje test
Logistic regression (est
Fisher exact test

- 1/54 (27%)
9%
1734 (3%)
9 M
P=0.347N
P=0.29IN
P=0.295N

- 6;54 (11%
14.57
33497
249
P=0.280N
P=0 185N
P=0. 185N

- 2984 54T
T1.9%
237 (oR7,
316
P=0.282
P=f)an?
P=0.5"IN

a

4507,

e N
(5 JRNRRV Y
L3

2

~1

V¥

249
P=04:3
P=0.S45N
P=0 499N

- 43548077,
8437
2674 77
249
P=0.14
P=0.400
P=0555

Board Draft

NOT FOR DISTRIBUTION OR ATTRIBUTION



D-28 Benzethonium Chloride, NTP TR 438

TABLE D3

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Dermal Study of Benzethonium Chloride
{(continued)

(T, Terminal sacnflice

¥ Number of ncoplasm-bearing animals/number of animals examined. Denominator is number of animals examined microscopically for adrenal gland.
bone marrow, brain, chioral gland. gallbladder. heart. kidney, larynx. liver, lung. nose. ovary, pancreas. parathyroid gland. pituitary gland. salivary
gland. spleen. thyroid gland, and unnary bladder: for other tissues. denominator is number of animais necropsied.

Kaplan-Meter estimated neoplasm incidence al the end of the siudy afier adjustment for intercurrent mortality

Observed (ncidence at terminal kill

Beneath the dosed group incidence are the P values corresponding 1o pairwise comparisons between the controls and that dosed group. The life
tabje test regards neoplasms in animals dying pnor to terminal kill as being (directly or indirectly) the cause of death. The logistic regression lest
regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence rates. For all tests. a
negative trend or a lower incidence in a dose group is tndicated by N.

Organ was not examined at this dose level.

Not applicable: no neoplasm in animal group
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Lesions in Female Mice

TasLE D4

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study

of Benzethonium Chloride?

Vehicle Control 0.15 mghg 0.5 mg kg 1.5 mg'kg
Disposition Summary
Anmals inmally in siudy o0 o0 ou 60
15-Month inuenim evaluation 8 7 v 6
Earty deaths )
Accidental death 1
Monbund 10 4 8 13
Naturai deaths 3 15 9 7
Survivors
Terminal sacnifice » 34 3 M
Missexed M
Animals examined nucroscopicaliy ol o AR 00
15-Month Interim Evaluation
Alimentary System
Liner [ e
Basophie locus S S
Endocrine System
Priurtary gland Ly Y
Pars distans. hvperplasia 28T 120
Genital System
Ovany () 16)
Cvsi S8y, 1 (177
Cleras (8 (t)
Hyperp.as.a osuc TN 3077
Hematopoietic System
Lvmph node il
creatil. hyperpiisia 1 (1007
_vmph node. mandibuiar 3 (6
Hyperp.asia 1 i17%)
Spieen ) 1)
Hematopoeiic cell prohiferation 1177
Hyvperplasia. lymphow 1177
Thvmus s) (6)
Depienon lymphoid V1T
Integumentary System
Skin. control (3 (M (1 (6)
Skin. site of application-no mass (&) (7 (i (6)
Epithehal hyperpizsia 337 4 (677
Respiratory System
Lung (5 0
Abhveolar epithelium. hyvperplasia i3 1 (177
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D-30 : Benzethonium Chioride, NTP TR 438

TaBLE D4
Summan of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study
of Benzethonium Chloride (continued)

Vehicle Control 0.15 mg kg 0.5 mg kg 1.5 mg'kg

13-Month Interim Evaluation (conunued)

Urinam System

Kicney 8) (6)
Nephronathy 2 (257 1 (17%)

Syster- Examined With No Lesions Observed
Cardios scular System

Generai Body System

Muscu! <Leletal System

Nerve. slem

Speciai s ses System

2-Year Study
Alimentarn System

Thgin e voe <A en
Calihingoc: [ S0

Ller V(27
intesiine large. recidm (52 §3)
Artermy inilammainion. SChronic adine 1277
intesiime smail Jundenum 15 133
Zrosion 2 LT
LoEshing s ieum (S2 1Sy
Paameemns sn e e HEVS !
Lve 82 154
Argiect s I (27,
Basopi oo foca P2 247
Ciear celd lovus 1 .27 127,
Deveor—entsl maiformat n 1 .27
Fosin 7w 121 17 (3177,
Frhrasis .
et el proifiieraion 2 a7 1 (27
2 1 (27
Lan CAMGRIT Adine 36T
20477, 267
SoquT
3 R 1 (27
Cenimn ~oiar taty change 17
Hepaioovie hyperplasia 127 L 27
Mesentery 10 (%
mammrhon Chronid adtae 1 (117
inflammauon, suppurative S U I (11%)
Fat. necrosis o0 S (S0
Pancreas <2 ($3)
Airophy 24T S {97
Anvpre ceilular | Ay 24
‘rlammation. chrome active 1 (27
Duct. ovsl 367
Stemach. foresiomach (51 (53
Erosion 1 (27
Hyperpiasia 1,27 MEEL S
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Lesions in Female Mice

TaBLE D4

D-31

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study

of Benzethonium Chloride (coniinued)

Vehicle Control 0.15 mg kg 0.5 mgkg 1.5 mg kg
2-Year Study (conunued)
Alimentary System {continued;
Stomach. glandular (S1) (5£3) .
Erosion 1 (27
Inflammation, acute 12
Mineralization 1 (2%)
Cardiovascular System
Hean (53 S4)
Degeneration 1127
inflammaton. chronic acine 3nT
Mineraization P2
Aren. anmmanon, INronIc ading N
Endocrine Sy<tem
Adrensi corex 182 4
AITESSOM slTenal IUTHIn nodue 4R 10T
Hiperpias:a 3T Fp
Capsule. hyourpiasic. adenamatous I.27%;
lrenal med i (51 154}
487 EEL Y
152 (S
R RN
(52 1503
24T
26 T, AT
i£2 L4y
REGRE
MRS AR
General Body System
None
Genital System
Citoral giind (n;
Duct eciasia ISR Urs
Onany (N (52)
Angiectasss 2%
Cust 28R lo 317%;
Cwvst dermoid 1127
inlammation. suppurative < 37 1 (27
‘nierstitium hvperplasia 127 237y
Lierus £2) (53
Angiectasis 1127y 127
Cysi 127
H‘)perp:ama avstic 32 6170 39 (T4%)
Infiltravon cellular hisnodyie 127y
Infommanon. chronc active 127 1 2%y
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TaBLE D

.ummary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study

of Benzethonium Chloride (conninued)

Benzethonium Chioride. NTP TR 438

1.5 mg'kg

Vehicle Control 0.15 me ke 0.5 my kg
2-Year Study ;corunued)
Hematopoietic System
Bone marrow (5 (53
Myelofibrosis 13 (25 13 (25%)
Envihroid cell, hyperplasia 9 (17%) 3 (0%)
Myeloid cell. hyperplasia o {12%) 1(8%)
_>mph node ) (2)
Mediastinal. necrosis 1 (1479
_vmph node, mand:bular (5%) (34
Alrophy 1 (27
Hemalopoietic cell proiferation 1 2%
Huperpiasia, ymphoid 24T 1 (27
- e, meseniens N AN
opr LT
Hemawopoizhic o2, 0 L il% NERY
Fvperzinsiz, vmpn ad 24T
Soeen (S i3
[
Depiet on ivmpeiond 2 A7
FHemainooienz cell probianz. HORE 23 (437
Hypemmiasa, monad 1 2T
RITASI MulTonhs e 1 (27
Thu s 41 45,
Oepier noiymehand S 1% 6 (137
RN N 377 4 UT
Integumentary Ssstem
S 52
0 247y
($2 (52 (4% 3
27
1227
(523 (52 48 2,
20T R o 3T 22 42T
1275 NEREY
247
LI
B =3
Ll
Nermous Ssstem
Bra.n [N (S3)
Hemorrhage 1 (27
Hydrocephaius 1 (27
Neuror. necrosis L2 I (27%)
Penpherai nenve (2)

Dezeneration

I (100
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Lesions in Female Mice

TanLE D4

Summary of the Incidence of Nonneoplustic Lesions in Female Mice in the 2-Year Dermal Study

of Benzethonium Chloride (continued)

Vehicle Control 0.5 mp hy 1.8 mg kg
2-Year Study :continued)
Respiratory System
Lung ) (54)
Hemorrhage 1 (2%,
Ajveolar epithelium. hyperplasia 2 (47 2 (4%,
Alveolus. pigmentauon, hemosiderin 247 2 (4%
Pleura. infiltratior celluiar. lymphocyte 1 (27)
Pleura. inflammation 1 (27
Special Senses System
Eve ey 2y
Degeneranion R
Comea. nllammit on LT U
Hargenan gland ER (38
H‘\:-cr',:.‘ts,a V27T 2in
Urinamy System
; Heat I 54y
Giomeruioscicros:s P27 1 (27
Nennrenathy A o A& T
ENumber o6 animais eXAnNTed MISIOSSOPICAY a1 ihe sie and the number o ammals with fevon
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Lesions in Female Mice

TaBLE D4

D-31

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Dermal Study

of Benzethonium Chloride conunied;

Vehicle Control 0.15 mgkg 0.8 mukg 1.5 mg kg
2-Year Study :contnued)
Alimentary System .continued)
Stomach. giandular (51) (535 .
Erosion 1 (27)
Inflammation. acute 112%)
Mineralization 1 {3%)
Cardiovascular System
Heart (5 (54
Degeneratian 1il%,
Inflammanon. chronl aline 3oaT
Mineraizaticn LT
Artery, infiumimal on I roaid acine ]
Endocrine System
Adrenal conex A £4
Altessan sureral & onokduie 4 x7 R
Hvperpicsia 307 [
Capscie. M DUy oae L0UnGmAloLS | Sy
Adrenal medoild [N NN
Hyvperpasia PR MR i
Islets. pancrea (£2 (£
Flarpiases N R
Pricitany gland (82 iSO
Angiectasis 2T
Pars Greials Sk 28 AN 29 0527
Thyroid giand £ (54
ollicie. Vst e,
Eoiicuna . <3 20 37 20 397
General Body System
None
Genital System
Clitoral giand 'l
Duct. ectasia JIOAL, Vi
Ovary 152 (525
Angreciasis Iy
Cyst 28 AR lo (317
Cyvst Jermoid I (27
Inflammation. suppura: 204 1 2%
Interstiium. hvperpiasia P27 2 (4%
lerus (52 (53
Angiectasis HEEIVES 1 (2%
Cyst 127 .
Hyperpiasia. ovsiic 32 (627 39 (747
Infiltranon ceiuiar Aisthaie I
Inflammation. chroanis achive 127 L2
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APPENDIX E
GENETIC TOXICOLOGY

SALMONELLA MUTAGENICITY TEST PROTOCOL
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CHINESE HAMSTER OVARY CELL CYTOGENETICS PROTOCOLS . .. oo i i it i i e E-2
RESULTS . it it e e e e e e e e E-3
TaBLE E1  Mutagenicity of Benzethonium Chloride in Salmonella typhimurium . ........... .... E-4

TaBLE E2 Induction of Sister Chromatid Exchanges in Chinese Hamster Ovary Cells

by Benzethonium Chloride . . ... ... ... . . . e E-6
TAaBLE E3 Induction of Chromosomal Aberrations in Chinese Hamster Ovary Cells

by Benzethonium Chloride
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E-2 Benzethonium Chloride. NTP TR 438

GENETIC TOXICOLOGY

SALMONELLA MUTAGENICITY TEST PROTOCOL

Testing was performed as reported by Zeiger er al (1987). Ber. .rhonium chloride was sent to the
laboratory as a coded aliquot from Radian Corporation (Austir. TX). It was incubated with the
Salmonella ryphimurium tester strains (TA98, TA100, TA1535, TA1837) either in buffer or S9 mix
(metabolic activation enzymes and cofactors from Aroclor 125. .ced male Sprague-Dawley rat or Syrian
hamster liver) for 20 minutes at 37° C. Top agar supplementec ~1in /-histidine and d-biotin was added,
and the contents of the tubes were mixed and poured onto the surfaces of minimal glucose agar plates.
Histidine-independent mutant colonies arising on these plates \- re counted following incubation for

2 days at 37° C.

Each trial consisted of triplicate plates of concurrent positive ar.i negative controls and at least five doses
of benzethonium chloride. The high dose was limited by toxicity. All positive trials were repeated under
the conditions that elicited the positive response. If no positive r2sponses were seen, all negative trials
were repeated.

In this assav, a positive response is defined as a reproducible. dosc-related increase in histidine-
independent (revertant) colonies in any one strainactivation combination. An equivocal response 1§
defined as an increase in reveriants that is not dose related, not reproducible, or is of insufficient
magnitude to support a determination of mutagenicity. A negaiive response is obtained when no increase
in revertant colonies is observed following chemical treatment. There was no minimum percentage or fold
increase required for a chemical to be judged positive or weakly positive.

CHINESE HAMSTER OVARY CELL CYTOGENETICS PROTOCOLS

Testing was performed as reported by Galloway er al. (1987). Benzethonium chloride was sent to the
laboratory as a coded aliquot by Radian Corporation. [t was tested in cultured Chinese hamster ovary
{CHO; cells for induction of sister chromatid exchanges (SCEs) and chromosomal aberrations (Abs), both
in the presence and absence of Aroclor 1254-induced male Sprague-Dawley rat liver S9 and cofactor mix.
Cultures were handled under gold lights to prevent photolysis of broniodeoxvuridine-substituted DNA
Euch test consisted of concurrent solvent and positive controls and of at least three doses of benzethonium
chloride; the high dose was limited by toxicity. A single flask per dose was used.

Sister Chromatid Exchange Test: In the SCE test without 89, CHO cells were incubated for 26 hours with
benzethonium chicride in McCov's A medium supplemented with fetal bovine serum. /-glutamine. and
antibiotics. Bromodeoxyuridine (BrdU') was added 2 hours after culture initiation.  After 26 hours, the
medium containing benzethonium chloride was removed and replaced with fresh medium plus BrdU and
Colcemid. and incubation was continued for 2 hours. Cells were then harvested by mitotic shake-off, fixed.
and stained with Hoechst 33258 and Giemsa. In the SCE test with S9, cells were incubated with
benzethonium chloride. serum-free medium, and S9 for 2 hours. The medium was then removed and
replaced with medium containing serum and BrdU and no benzethonium chioride and incubation
proceeded for an additional 26 hours. with Colcemid present for the final 2 hours. Harvesting and staining
were the same as for cells treated without S9. All slides were scored blind and those from a single test
were read by the same person. Fifty second-division metaphase cells were scored for frequency of
SCEs.cell from each dose level.
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Genetic Toxicology . E-3

Statistical analvses were conducted on the slopes of the dose-response curves and the individual dose
points (Galloway er al., 1987). An SCE frequency 209 above the concurrent solvent control value was
chosen as a statistically conservative positive response. The probability of this level of difference occurring
by chance at one dose point is less than 0.01; the probability for such a chance occurrence at two dose
points is less than 0.001. An increase of 20 or greater at any single dose was considered weak evidence
of activity: increases at two or more doses resulted in a determination that the trial was positive. A
statistically significant trend (P<0.005) in the absence of any responses reaching 20% above background
led 1o a call of equivocal.

Chromasomal Aberrations Test: In the Abs test without S9, cells were incubated in McCoy's 5A medium
with benzethonium chloride for 12 hours; Colcemid was added and incubation continued for 2 hours. The
cells were then harvested by mitotic shake-off, fixed, and stained with Giemsa. For the Abs test with S9,
cells were treated with benzethonium chioride and S9 for 2 hours. after which the treatment medium was
removed and the cells were incubated for 12 hours in fresh medium, with Colcemid preseni for the final

2 hours. Cells were harvested in the same manner as for the treatment without S9.

Cells were selected for scoring on the basis of good morphology and completeness of karvotype

(21 = 2 chromosomes). - All slides were scored blind and those from a single test were read by the same
person. One hundred first-division metaphase cells were scored at each dose level. Classes of aberrations
included simple (breaks and terminal deleuons), complex (rearrangements and translocations), and other
(pulverized cells, despiralized chromosomes. and cells containing 10 or more aberrations).

Chromosomal aberration data are presented as percentage of cells with aberrauons. To arrive at a
statistical calt for a trial. analvses were conducted on both the dose response curve and individuai dose
points. For a single trial, a statistically significant (P<0.05) difference for one dose point and a significant
trend (P<0.013) were considered weak evidence for a positive response: significant differences for two or
more doses indicated the trial was positive. A positive trend test in the absence of a statistically signiftcant
increcse at any one dose resulted in an equivocal call (Galloway er al, 1987). Ulumately. the tnal calls
were based on a consideration of the stausucal analyses as well as the brological information avatiabic 10
the reviewers.

RESULTS

Benzethontum chlonde (0.010 to 100 ug plate) was not mutagenic in Salmonella nphimurnium strains TASS,
TA100. TA1335, or TAIS37 when lested with a preincubation protocol. with or without Aroclor
1254-induced male Sprague-Dawley rat or Svrian hamster liver SO (Zeiger er al., 1987; Table E1). In
cvtogenetic tests with cultured Chinese hamster ovary cells, benzethonium chloride did not induce SCEs
(Table E2) or Abs (Table E3), with or without S9. Although an increase in chromosomal aberrations was
observed 1n each of the two trials conducted. these increases were not statistically significant or dose
related. No cell cvcle delay was noted in either the Abs test or the SCE tesi.
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E- Benzethonium Chioride. NTP TR 438

TaBLE El
Mutagenicity of Benzethonium Chloride in Salmonella ryphimurium®

b
Revertants/plate

Strain Dose -S9 +10% hamster S9 +10% rat S9
(ug plate) Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2
TA98 0.00 20=18 14 = 41 19 =25 28 =132 22=30 21 =09
0.01 21 =07 7+12
0.03 18 =18 6 =07
0.10 19 =21 7=03
0.30 18 =09 10=18
1.00 2=1s 10 = 4.2 1s=19 28 =41 21 =20 17 =19
330 16 = 29 20=07 24 = 32 20 =24
10.00 16 = 1.7 20=13 H4=15 16 =18
3300 10 =21 19 =29 o = 0.7 4= 12
100 00 Tx12 21 =09 18 =07 18 = 35
Tral summan Negative Negative Negaine Negaive Negative Negative
Positive conlroi 130 = 638 123 =290 LIS2 = 401 719 = 458 XTI =704 1180 = 213
TA100 DRy 9 = 18 101 = 990 109 = 7.1 152 =52 128 =93 142 = 47
001 87 = 03 92 = 33
0.03 38 =42 107 = 0.3
g0 82 =52 103 = £3
0.30 94 = 47 99 =43
10 92 = %0 0o = 17 108 = 1° 130 = 59 109 =74 122 =89
R 100 = 3.2 123 = 163 12! =61 132 = 101
10.00 94 = 23 140 = 142 118 = 13.0 44 =69
3200 84 =41 134 = 838 123287 141 = 12
100.00 34 =38 143 = 152 1R =060 toxic
Trialsummany Neaative Negatne Negatne Negative Negative Negaine
Pasitive contro!” 930 = 111 1014 = 1R8] 1636 = 1285 1.021 = 63.2 1204 = 2084 11005 = ol
TAl538 L] N 1218 17 =15 6 =00 28 =15 =17
(AN =19 4=07
¢ a3 in =37 1i=12
010 14 =32 $=0”
0.3) 8 =15 2=12
100 S =00 o =00 18 = 33 4 =138 lo =09 £=19
3N =13 $=15 0=20 o= 2.S
1000 15 =42 3=09 17 = 1.5 $ =17
3300 9 =09 4 =07 §S=15§ 4 =07
100 00 toxic ox1c toxic toxic
Troai summan Negative Neganve Negative Negainve Negative Negalive
Positive control 942 = 360 430 = 18.0 122 =107 97 = 155 184 = 15.0 o0 = 8.4
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Genetic Toxicology

TaBLE El

E-§

Mutagenicity of Benzethonium Chloride in Salmonella rvphimurium (continued)

Revertants plate

Strain  Dose +10% hamster S9 +10% rat S9
(ug'plate) Trial 1 Tnal 2 Tral 1 Trial 2 Trial 1 Triai 2
TA1537 0.00 I2=15 10=12 4> 24 1S =15 19 =03 12=15
0.01 9 =06 13 = 0.
003 10 = 28 9 =15
0.10 14 =10 T=09
0.30 16 = 0.7 7=2
1.00 11 =38 T=12 22=23 13=10 22 =30 I=is
330 26 = 43 10 = 2.1 20 = 34 1s=1"
10 00 14 =00 9 =24 13=2¢0 T=
3300 13=1.2 1£= 206 13225 12=1"
100G 00 1 =07 3= 2° toxic toxic
Trai summan Negaine Negative Negalive Negauve Negative
Positive contro: 207 =942 177 = 1935 3%6 = 213 197 = 183 432 = 291 1222433
*  The study was performed 3: Case Western Resenve University  The detailed protocol and these Jdata are presented 1n Zeiger er !

(1987, The high dose was himited by toxicity: O ug piate dose s the solvent control

Reveranis are presented as mean = standarc error trom three plates
2-Am:noaninracene was used on ail strains 1 the presence of S9. [n the absence of metaboid acinvation

donirewo-phenvienediamine was iested on TAYN. sodium azide was lested on TATM and TALSIS and 9-aminaacndine was tesied

on TA1S3Y

Board Draft
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TaBLE E2

Benzethonium Chloride. NTP TR 438

Induction of Sister Chromatid Exchanges in Chinese Hamster Ovary Cells by Benzethonium Chioride*

No. of SCEs/ Relative
Dose Total Chromo- No. of Chromo- SCEss Hrs Change of SCEs
Compound (ug'mL) Cells- somes SCEs some Cell in BrdU Chromosomeb
(%)
-S9
Summary: Negative
Distilied water S0 1.047 434 0.41 8.7 26.0
Mitomyein-C 0.008 28 23 639 1.22 256 260 19470
Benzethonium chionde 0.960 S0 049 158 0.43 9.2 6.0 £33
3000 S0 1.050 457 043 9.1 26.0 .00
9 o) S0 1.048 73 045 9.5 26.0 b
P=018t
+59
Summary: Negaine
Zastihied water Su 1.043 309 038 T4 2o
Cyvelophospramide 100 S0 1.045 790 08 158 260 11369
Benzethoniam cnionde 300 Sy 148 47 0.33 6.9 260 -6 41
960 S0 1.050 359 03 7.2 6.0 =33
3 o 1.047 307 [URS °32 Y AN
P=049S
? Stedy performed at Colummia University A detailed description of the protocol and these dala are presented in Gaiioway ef ol
19=" . SCE=sisier chromatid excnange: BralU =tromodeoxyundine
" osome o treated cells versus SCEs chromosome in solvent control cells x 1))
Ocance of rejatre SCEs.cnromosome testec ™ the hinear regression trend tesi vs log of the dose
NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Genetic Toxicology

TaBLE E3

Induction of Chromosomal Aberrations in Chinese Hamster Ovary Cells by Benzethonium Chioride’

-S9 +59
Dose Total No. of Abs/ Percent Dose Total No. of Abs Percent
(ug'mL) Cells Abs Cell Cells (ug'mL) Cells Abs Cell Cells
w/Abs w/Abs
Harvest ume: 14.0 hours Harvest time: 14.0 hours
Summary: Negative Summary. Negatve
Distilied water Distilied water
100 4 0.04 40 100 : 0.03 30
Mitomycein-C Cyclophosphamide
0.15 S0 34 0.08 420 15.00 S0 in 032 8.0
Benzethonium chionde Benzethonium chionde
0.9 100 11 011 100 300 100 0.05 Su
300 100 10 010 10.0 9.60 oo : 0 06 cao
G o 100 8 0.08 80 3000 100 U U6 EXU
P=0162 p=o i 2°

Study performed at Columbia University

Abs =aberrations

Significance of percent cells with aberrauions tested by the linear regression trend test vs Jog »t ot

Board Draft

The Jdetailed protocol and these data are presented in '

aioway eral 19T,

1o Jose
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AND ORGAN-WEIGHT-TO-BODY-WEIGHT RATIOS

TABLE F1

TABLE F2

TABLE F3

TaBLE F4

TaBLE F3

TABLE F6
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F-2 Benzethonium Chloride. NTP TR 438

TABLE F1
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 16-Day Dermal Study
of Benzethonium Chloride?

Vehicle Control 6.3 mg kg 12.5 mg'kg 25 mg'kg 50 mg'kg 100 mg'kg
n S S S 5 5 S
Male :
Necropsy body wi 167 =7 165 = § 162 =7 154 = 4 140 = 6°** 127 = 6°**
Bram
Absolute 1.710 = 0.008 1.685 = 0028 1.701 = 0017 1671 = 0023 1.663 = 0.012 1.647 = 0.010*
Reiative 1030 = 044 10285 = 0.18 10.57 = 037 1090 = 0.32 11.93 = 0.%* 1311 = 070*
Kean
Absolute 0.686 = 0022 0.6047 = 00106 0037 = 0014 0.651 = 0016 0.631 = 0028 0.592 = 0014°*
Reiatne 412 =014 3193 = 0.00 39S = 0.11 424 = 013 150 = 0.11 372 £ 028"
R OKuiney
Absaigte 092 = 034 0916 = 002x V88 = 0.030 0317 = 0020 OR06 = 0024°" 0780 = 002"
Reiaine S60 = 01l $56 = e S36 =013 £32 =010 ST =0l 018 =028
e
Absouie VISR0 = 0433 9296 = 142l 9488 = 0.390° U9 = 379 8794 = 0434 TR = 0190
Relatve nfld =139 oo = 1.is S867 = 133 911 = 13R nlns = 112 nlnl = 304
Lar s
Absoote 1516 = 0131 1.3 = 011 1.181 = 0.020 1.518 = 0148 PIOR = 0 *e 1.005 = 0028«
Reauve 920 = 1 20 A NVER "33 2024 9.9% = 1.14 790 = 0.35 845 = Uy
R Tesls
Ahsoille 1022 = 0023 095 = 01022 0949 = 0018 090~ = 0020 0.868 = 0075 0387 = 0060*
0.3 = 0lo S8 =010 S89 = 0.20 582 =020 018 =037 097 = 032"
13357 = yOIs 031t = 0006 0.391 = 0 Q32 0.37% = 0024° 0373 =008 0207 = 070
T4z bR TR VXL 243 =024 248 = 0.19 207 =01l iz =016’
Femule
Negropay edy we i3 =3 120z 3 14 =1 116 =3 109 = s* 105 = o*
Bran
Ansoidie 1o1” = 0029 Lol = 000N 1.582 = 6029 1570 = 0028 1.564 = 0033 1.§43 = 0028
Roohne 222 = ul” 1343 = 030 1280 = 018 136i =023 1437 = 0.42° 1442 = 056
Hear
Are TLie GETR = oy 0567 = 0ULS 0.549 = 0013 0.549 = 0.012 0510 = dulx** 0321 = 07
Roezone i3 =012 374 =008 433 013 476 = 0.10 173 = 000 188 = 0.ll
RO
Anse e o™t = 014 0708 = 0013 Oov) = 0014 0694 = 0027 0691 = 0.022 0672 = 002
Reaive $S3 =009 SRR =00y SS58 =012 601 = 0.09°° 634 = 0.15* 6.25 = 013"
Absaiite 621 = 0.234 0532 = 0170 0.388 = 0195 6403 = U.204 0112 = 0212 $.964 = 0.245
Reaine Sk = 147 €142 =09 Slod = 1.28 SS99 = 187 S0.00 = 1.49° S545 = 1 0o
Lnas
Absciyte : 1923 = 0038 1.062 = 0033 094] = 0038 0.958 = 0054 0863 = 0077 0.863 = 00SR*
Reative 835 =018 887 = 040 762 =032 8.28 = 032 788 = 057 799 = 0.32
7““\'.’.',\
Absciute 01358 = 0012 0300 = 0.019 0374 = 0018 0.308 = 0.016 0273 = 0017** 0249 = 0017**
Reisine 293 = 0.07 308 =012 302 2014 266 =010 249 = 0.04°" 230 = 007"
" Signidficanthy different (P00 from the control group by Wilhams™ or Dunnett's test
** Pauul
4

Jrgan weights and body weights are given in grams. organ-weight-to-bodv-weight ranos are given as mg organ weight g body weight
mearn = standard error;
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Oran Weight Analyses

" BLE F2

~zan Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 13-Week Dermal Study
Benzethonium Chloride?

Vehicle Control  1.563 mg/kg 3.125 mg'kg 6.25 mg'kg 12.5 mg kg 28 mg'hg
10 10 10 10 10 10
e
~opsy body wi T=x6 320 =6 333 =06 323 =6 319 = & 287 = T
a
Absolute 1.900 = 0.019 1.902 = 0.021 1952 = 0022 1928 = 0.017 1.933 = 0024 1947 = 0019
Relative 582 = 0.07 $84 = 0.06 587 = 0.10 $98 = 0.09 .07 = 0.05 681 = 0185
ant
Absolute 1.009 = 0.022 1.014 = 0.023 1.054 = 0023 1.029 = 0.028 1045 = 0.019 1.048 = 0029
Relative 309 = 003 311 = 00S 317 =000 318 = 0.07 328 =007 367 = ISt
wdney
Absoiute 1339 = 0033 1318 = 0.033 1.355 = 002 1309 = 0038 1347 = 0023 1383 = 0023S
Reiative 410 = 00¢ 104 = 0.07 107 = 0o 4.05 = 007 421 = 0w 4TI =0l
16.102 = 0.503 18648 = 0.660 16,609 = 0302 [S.625 = 0,424 18629 = 0250 14451 = i
4922 = 1.02 178 = 153 S007 = 0.80 48.29 = 064 4910 = (9% 3039 = 121
Absoiyte 2030 = noTs 1952 = 0.009 2088 = 009 1 988 = 0055 1413 = puso ST = ng
Relatine 020 =017 $98 = 017 = 022 6.16 = Q.17 600 = (24 688 =S
N Tesus
Absoouie 1452 = VU038 1408 = OOZZb 1.486 = 0029 1455 = 0016 1485 = 001s 1440 = 203l
Reiatne $45 =012 435 = 0.09° 447 = 008 451 =000 don = 007 S04 = 0100
THumus
Absesy 0301 = SUI0 029 = D013 0.301 = 0013 0.287 = 0016 02°F =003 023 =
Relrove 092 = vk 09! =002 09l = 0204 090 = 0 [ A 0TG-
Female
Notopsy Sy W 185 =3 %0 =3 182 =2 183 =3 183 = 2 127 = 3
A™ve Li2 175838 = 001y 1770 = 0012 1.750 = 0.018 1.73 =023 1708 = 0021 1733 = a9
Jvaine 951 = us 95S =016 962 =011 951 =013 908 = 0106 G959 = il
Uenl = u9lo 0.722 = 008 0676 = 0.007 0674 = 0.013 0702 = L)()O‘?b UosT = Iiia
RG-SO 32T =008 372 +=003 369 = 0.07 38—1:1)qu 380 = 007
R
0770 = e 0780 = 0018 0.783 = 0.012 0781 = 0015 0785 = Uule 0818 = uQi3*
417 = vl 119 = 000 431 = 0.00 427 = 0.08 43 =007 452 = 0.00"
ADscidle TI12 = 0150 8.001 = 0.217* 7767 = 0.218 7434 = 0179 T859 = 0.219 Tool = 0.254
Rewne 3903 = 067 4300 = 0.80° 42785 = 133 4073 =2 1.04 4303 = 1.10* 4233 =123
PEUR AR AN
Absauie 1346 = 0.035 1490 = 0.072 1.346 = 0041 1.386 = 0.052 1.401 = 0.109 1.306 = 0039
Reios T29 =021 802 = 039 7.39 =018 759 = 028 770 = 063 T2 =01l
Absolute 0242 = 0.007 0.242 = 0.006 0222 = 0.011 0.228 = 0.007 0.240 = 0007 0.232 = 0011
Retative 131 = 004 1.30 = 0.04 22 =008 1.2§ = 008 131 =004 1.29 = 0 0°

Siemficantiy different (P<o 05, from the control group by Withams™ or Dunnett’s test

i

Smean = standard error;

n=9

Board Drafnt

Orgar weights and body weights are given in grams. organ-weight-to-body -weight ratios are given as mg organ weight g body weighi
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Fd i Benzethonium Chloride, NTP TR 438

TABLE F3
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats at the 15-Month Interim Evaluation
in the 2-Year Dermal Study of Benzethonium Chloride’

Vehicle Control 0.15 mg'kg 0.5 mg'kg 1.5 mg kg
Male
n 8 8 b
Necropsy body wi 498 = 10 49 = 18 520 = 30 486 = 12
L Kudney
Absolute 1.833 = 0032 1.929 = 0.063 2042 = 0139 1.835 = 0.0069
Reiative 369 = 0.09 3.90 = 0.06 393 =013 378 = 0.15
R Kidnev
Absoiute 1.823 = 0.031 1946 = 0.00l 2017 = 0.091 1.811 = 0070
Relative 367 = 009 393 =007 390 = 0.14 373 =011
Liver
Absoiyte 19236 = 0723 20325 = 1.167 21970 = 1425 19519 = 0510
Re:anve B3 = 157 A4 =128 4231 = 1.87 4021 =073
Female
5 9 ) 9 -
NEIropsy ROy Wl 89 = 3 BI =0 95 =9 RE =9
[1SK = Juiv 1iZY = 0033 1.215 = d02e 1168 = nnas
401 =013 291 = 011 414 =010 S0z it
1137 = 00X 1.142 = 0.039 1229 = 0034 1.139 = 0nds
398 =013 395 =013 408 = D0s 400 =2 0s
10879 = 02323 10849 = 0304 11651 = 0381 10434 = 6300
3074 = 132 3754 = 083 3949 = 1.27 ood = 072

2 Corzan weignis and hody welgnis are Ziven in grams. organ-weight-10-hody -weight ralios are grren as mg organ weight g body weight

mean = osandard 2rror:
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Organ Weight Analyses F.&

TaBLE F4
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 16-Day Dermal Study
of Benzethonium Chloride?

Vehicle Control 6.3 mg'kg 12.5 mg'kg 25 mg'kg 50 mg kg 100 mg'kg

Male
n S 5 5 5 5 4
Necropsy body wt 251 =04 253 =06 229 =04 26.5 = 0.5 264 =07 205 =05
Brain

Absolute 0.472 = 0.012 0.470 = 0.004 0.475 = 0.007 0.446 = 0455 = 0012 0.454 = 0.007

Reiatve 1833 = 068 18.63 = 045 18.37 = 0.48 1685 = 055 1729 = 0.74° 1717 =023
Hean

Absoluie 0.154 = 0.009 0.155 = 0.010 0.154 = 0009 0.167 = 0.000 0.155 = 0.00S 0.188 = 0.017°

Relative 6.14 = 0.39 6.16 = 0.46 597 = 0.46 631 =017 589 =023 700 = 053
R Kidney

Absoiste 0285 = 0008 0.283 = 0.005 0273 = 0014 0273 = 0008 0.262 = 0015 0302 = 0003

Relatve 1134 = 0.28 11.20 = 0.23 1055 = 044 1032 = 0.32 994 = 063 1148 =028
Liver

Absciste 1.663 = 0017 1618 = 0047 1089 = 0017 1.737 = Que2 lo8™ = 0074 PRET = 0035

Relatve 66,28 = 1.32 6399 = 198 6833 = 0.60 6557 =117 6375 = 146 021 = 202
Lungs

Absoiuie 0241 = 00‘.4b 0207 = 0.006 0230 = 00le 0.206 = 0003 0222 = N00S 0226 = 0016

Reiatine =049t »2l =027 B28 = 0.63 "8l = 018" 839 = 0.4 550 = Qe
R Tesus

Absowgie 0112 = 000s 0318 = 0003 0109 = 0008 01060 = 0004 0.10% = 05 0112 = 0wt

Reisive 444 = 07 4585 =021 420 = 0.15 400 = 011 40% = 013 420 =012
Thymus

Apsoigte 0082 = D004 0052 = 00V03 0.051 = 0003 0052 = 0004 G4 = 0004 0040 = (0]

Roinwe 20T =01 208 =033 19 = 013 197 =017 1.54 = (G in® PTT =007
Female
n s s S s
Necropsy hody wi o= 0f 2o =04 21.0 = 0.4 213=03 21l =03 09 =0f
Brin

Absoaie Od6b = 0012 0472 = 0007 0455 = 0009 0457 = 0004 Q40 = 0000 0450 = Qaes

Reianve 21T = 04s 2195 = 062 2169 = Q.00 2146 = 018 2037 = 0.29 Siol = 03
Hean

Ahselute 0119 = 007 0126 = 0004 0.123 = Do 0124 = 0 0125 = 000S 013 = 0 w®

Reat.e So0 =023 $38 =019 S87 =028 S84 =013 $91 =022 654 = 038"
R Kdnen

Abshicie 0.200 = 0003 00190 = v 0193 = 0.003 0.193 = 0006 0.191 = 4000 02060 = oos

Reiative 944 = 028 383 =023 918 = 0.22 9.06 = 0.28 9.06 = 0.22 987 = 0.l2
Loeer

Abolute 1.328 = 0010 1.334 = 0.044 1.393 = 0048 1.347 = 0016 1392 = 0028 1401 = 0.067

Relatve 6267 = 1.30 61.81 = 0.98 66.15 = 149 6336 = 156 6600 = 0.73 66.97 = 1 74°
Lungs

Absolule 0.184 = 0007 0.213 = 0012 0.189 = 0.006 0.196 = 0.013 0.184 = 0004 0.18% = 0008

Relatuve 870 = 0.21 9388 = 0.56 897 = 0.21 9.23 = 0ol 875 =027 R8T = 0.1”
Thimus

Absolute 0069 = 0.00° 0.072 = 0.003 0.066 = 0.003 0.061 = 0.005 0061 = 0004 0.054 = 0.000"*

Relative 323 =019 3322009 311 =010 288 =023 290 = 0.18 2.59 = 024

* S.omificantly different (P<005) from the control group by Williams™ or Dunnett’s test
Organ weights and body weights are given 1n grams: organ-weight-1o-body-weight ratios are given as mg organ weight g hody weight
mean = slancard erTor;

° n=4
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F-6 Benzethonium Chloride. NTP TR 438

TABLE F$
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 13-VWeek Dermal Study
of Benzethonium Chloride?

Vehicle Control  1.563 mg kg 3.125 mg’kg 6.25 mg kg 12.5 mg'kg 25 mg kg

n 10 10 10 10 10 10
Male
Necropsy body wi 338 =10 326 =207 328 =10 324 =05 322=08 314 =207
Brain

Absojute 0.466 = 0.007 0454 = 0.007 0453 = 0.009 0.472 = 0.00¢5 048 = 0.007 0465 = 0.00S8

Reiatve 1401 = 046 1398 = 0.32 1405 = 0.41 14061 = 0.21 1518 = 0.31° 1486 = 0.23°
Hear

Absolute 0.176 = 0.00% 0.176 = 0.006 0.173 = 0.007° 0.183 = 0.004 0183 = D007 0.180 = 0.006

Reiatne $26 = 018 S40 = 015 526 =013 S8 = 019 o3 =013 S$°T = 020"
R Kidnes

Ansoigte U329 = 00101 U323 = 0 0.338 = 0012 0.339 = 0013 U330 = 0007 03 = D008

Relative ORI = .24 998 = g 30 03l =08 s = 0 33 Tosy =0 21** 1103 = 417"
Lover

Absogte 1783 = afy 1684 = 0032 1754 = 0058 1.764 = 0030 1321 = vo0s2 1.7% = 0yl

Reiatve Sl =13 S186 = 111 f404 = 100 S4.50 = 082 366l = Ubi*" STOT = e
Lungs

Absollte 1283 = 0011 0289 = y0l” 0.281 = 0013 0.295 = 0010 D273 = 008 020 = G]s

Reaing RE2 = 034 385 = 040 Ro6l2 = 020 915 =030 243 = 039 <23 = 04]
R Tosts

Absoiie 01T = 0003 0l =003 0116 = (.003 0.118 = 0002 0ild = 0uad D117 = o2

Relaine 348 = R Ind = 008 3% =007 Jos =009 385 =000 3173 =003
Thamas

Absotoe Ukl = 0003 0.03% = 0.002 U.038 = 0.002 0037 = 0002 0038 = 0Nz 0042 = i

T R R il = v 116 = Q.06 115 = Ove 11T =004 133 = ngs
Femule
Nelropsy hody Wi MR VRS T8 = 79 =00 T8 =07 273z Ta =10
Bra:n

AnsiLie 04l = 0T 064 = yuis 0465 = 0009 0473 = 0.008 0471 = 0OOS U48< = oo~

Re'stine 1Tel = 042 10096 = U6 1667 = 0.32 1708 = 035 1732 =048 1787 = usl

AMsriuie Qa8 = a7 GI4d = o 0.159 = 008 0169 = 0008 Qi) = 0o 018S = gk

Ruatae Slo oz ls SISz wol” $72 2031 608 = 028 S =0l S0l =020
RoRLineny .

Ans. Lig 0207 = doas U230 = 0ooe 0.227 = 0.008 0.229 = 0005 0219 = V0O 0.233 = Vo

Relsine T92 = ul9 8.39 = .20 813 = 0.25 3.25 = 0.19 303 =013 342 =2 0.14

Ansaigte 1491 = 0004 1400 = 0048 1.510 = 0.050 1.527 = 0039 1.522 = 0US] 1.635 = 0050

Reis e $432 =210 $328 =182 S4.00 = 1.08 S50 =130 S378 = 144 S9.160 = 1.84
CounnS

Anciate 0.25% = 0012 0.250 = 0010 0.273 = 0016 0261 = 0013 0.285 = 0009 0.250 = 0.009

Reative 93 = 046 910 = 036 982 = 0.4 937 =042 936 = 033 907 = 0.39
Thymus

Absciute 0.051 = 0002 0049 = 0.002 0.048 = 0003 0.049 = 0.003 0050 = 0.002 0.050 = 0003

Reigve |35 = goes 1.77 = 0.07 1.72 =008 1.77 = 0.07 1.81 = 0.06 1.81 = 007

* Swmificantly different (P<0.05: from the control group by Wiliams' or Dunnetl’s lest

v Pey
Organ werghts and body weights are given in grams. organ-weight-io-body -weight ralios are given as mg organ weight.g bodv weight
‘mear = standard error;

o

n=Y
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Organ Weight Analyses F-

TaBLE F4
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 16-Day Dermal Study
of Benzethonium Chloride?

Vehicle Control 6.3 mg/kg 12.5 mg/kg 28 mg'kg 50 mg'kg 100 mg kg

Male
n S S s 4
Necropsy body wi 21 =04 283 =06 289 =04 268 =05 .4 =07 268 =205
Brain

Absolute 0472 = 0.012 0470 = 0.004 0.475 = 0.007 0440 = 0.014 S5 = 0012 0454 = o

Relative 1883 = 0.68 18.63 = 0.45 1837 = 0.48 16.85 = 0.55* 17.29 = 0.74°* 1717 =638
Hear

Absolute 0.154 = 0.009 0.155 = 0010 0.154 = 0.009 0.167 = 0.000 0.155 = 0.00S 0.188 = Qu.™*

Relative 6.14 = 0.39 6.l = 036 597 = 046 6.31 = 0.17 589 = 0.3 T06 = 053
R Kidnev

Absuudte 0.285 = 0008 0.283 = 0005 0273 = 0014 0.273 = 0008 0.262 = 0013 0303 = (03

Relative 11.34 = 0.28 11202023 1055 = 0.34 10.32 = 0.32 994 = 1163 1148 =02
Liver

Absoiute 1.662 = 0.017 Lol = o047 1689 = 0017 1.737 = w6l 1687 = 0.074 1887 = it

Reiaine 6028 = 1.32 0399 = 198 6530 = 060 0357 = 1.17 6378 = 1436 7021 = 202

Abscruie 0.241 = 0 014b 0.207 = 0.000 0230 = 00le 0.206 = 0003 0222 = 0.00Y 0226 = yfly

Relalive Yo = 0490 321 = 0.27 888 = 063 781 = 0.18* 839 =024 B5) = 0
R Tesis

Absoiate 0.112 = .05 0115 = 0.003 0109 = 0.005 0106 = V.04 0.108 = 0.00% 0112 = vuws

Relaine 444 =017 485 =021 320 = 015 3.00 = 011 dun = 013 A2t =012
Thamus

Absaigte L0052 = 0004 0052 = 0003 0051 = 0003 Q02 = 00 0.047 = 0004 0.040 = 0007

Relative 207 = 0le 208 =014 19 =013 197 =017 1.54 = 0.16° 170 =z 007
Femule
n s s s S s S
Necropsy hody wi 21.2 =058 216 =043 210 =04 213 =02 211 =03 209 = 0.8

Abscae 0400 = 0012 0472 = 0007 0458 = 0009 0487 = 0 0430 = Vo 0.450 = gt

Reiaine 217z s 2198 = 0ol 2109 = 000 2146 = V.18 2037 = 029 2160 = 034
Lo m

Abselute 0.119 = B ou” 0126 = 0004 0.123 = Q004 0123 = 0002 01285 = DVOS 0136 = Uine*

Relatve So0 = 023 S88 =019 587 =028 S84 = U013 $91 =022 6.54 = 03k
HORdnen

Abpsaivie 0.200 = 0.008 0190 = 0004 0193 = 0003 0193 = 0.006 0.191 = 0000 0200 = 0008

Relative 934 = 025 383 =023 9.18 = 0.22 900 = 025 9060 = 0.22 987 = 0.22
Loer

Absolute 13285 = 001le 1.334 = 0.044 1393 = 0048 1.347 = 0.016 1.392 = 0.028 1401 = Quo”

Rejative 6267 = 130 61.81 = 0.98 66.15 = 1.49 03.36 = 1.56 66.00 = 0.73 6697 = 1.74°
Langs

Absoiute 0.184 = 0.007 0.213 = 0012 0.189 = 0.006 0.196 = 0.013 0.184 = 0.004 0.186 = 0003

Reiative 870 = 0.21 988 = 0.5 897 = 0.21 9.23 = 061 875 =077 887 = 0.17
Thymus

Absolute 0.069 = 0.008 0.072 = 0.003 0.006 = 0.003 0.061 = 0.008 0.061 = 0.004 0.054 = 0006*

Reiative 323 =019 3322009 311 =010 2.88 = 0.23 290 = 018 2.59 = 0.24°

s Siznhcantly different (P<0 05 from the controf group by Wilhams' or Dunnett’s lest
Grgan weights and body weights are given in grams: organ-weight-io-body-weight ratios are given as mg organ weight/g bodv weight
‘mean = standard error).

b on=y
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F6 Benzethonium Chioride. NTP TR 438

TaBLE F3
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 13-Week Dermal Study
of Benzethonium Chloride?

Vehicle Control  1.563 mg kg 3.128 mg kg 6.25 mg kg 12.5 mg'kg 28 mg kg

3
3
=
-
<
=Y
S
=

Male .
Necropsy body wi 335 = 1.0 320 =07 3285 =10 324 =05 322 =08 314 =07
Brain
Absoiute 0,466 = U V0T 0454 = 0.007 0453 = 0009 0472 = 0.008 0486 = 0.007 0365 = 0.0uS
Reaive 1401 = 040 1398 = 0.32 14¢f =041 1461 =021 1918 = 0.31° 1436 = 0 23°
Hean
Absciute 0.176 = 000S 0176 = 0.006 = 00070 0.183 = 0.004 0183 = 0.007 0.180 = 0o
Relaiive $20 = 0.8 $40 = 018 =013° So8 = 019 Sod = 013 $TT = g0t
R Kidnev
Apsaivie 0329 = 0071 0323 = 0 = 0012 0339 = 003 EIRETISAS P D36 = D
Reiatae GRZ = 124 G oS = 030 ~ 08 1046 = D33 Lyxy o= 021 1103 =0 7"
1783 = nse 1aid = d022 1783 = 0038 1764 = 1030 182 = 9os2 178 = v uil
$238 =123 S1.8n0 = 111 sS4 = 100 5450 = y.82 Seol = 0ol*® ST07 = g
D283 = 03] (3289 = g~ 0281 =013 0.265 = v 0l 0273 = 00;1% 0.200 = v thie
SS3 = 044 XAS = )dv <62 =026 918 = 030 243 =039 R23 =041
0117 = w3 0012 = 0003 H.lio = 0003 01i&8 = 0002 0114 = 00Q3 QT = ol
R2alne RE T 364 = 0% 3560 = 007 3oS =009 RIS IR 278 =002
0.042 = 2002 0030 = 0002 0038 = g0l 0.037 = 000z 0U3R = 0002 Q082 = 000,
127 = e 112 = Gue L lo oz Do TS = ioe it o004 PRIV
Female
NeIroape el Al TEz N iz do 279 =00 T8 =u” ITi=o07 sz la
Brs.o
Ansie DAND = oG (VLR T AN O d6s = QY G473 = 0wt 047 = uouox 0484 = o™
1Tel oz ual love = 0is in6” = Q32 T08 = o ds 1737 2 0438 1757 =052
fmac e 014G = 0oa” D1ad = Ny 0.159 = D 00s 0169 = 0 00& 0l = 000s QI8 = 0.000
Rex .z 3o oals =057 ST =031 HOR = 4 28 Sz 0l S0 =020
ROALIn
ASee L e liT oz G Iz 0o 0227 = goux D229 = vt 02149 = e 0.233 = 0.000
Reostwe T92 = uly 23 =026 313 =028 328 =019 S0 =013 242 =014
A0 = DU 1400 = ¢ 1.510 = 0050 1827 = 0039 1.522 = 0081 1.035 = 0.050
332 =21 328 =182 S0 = 1.08 SEQS =1 N S8 =1 3900 = 1.34
U230 = 0012 Q2% = 0410 0273 = 00le 0.201 = 0.013 0255 = 0,009 0.250 = 0.009
93 = Udo 9.0 = D30 982 = Vo4 937 = 042 936 =033 9.07 = 0.39
08T = 0002 0049 = 0.002 0.048 = 0.003 0.049 = 0003 0050 = 0.002 0050 = 0.003
13885 = 0.08 .77 = 007 172 =008 177 2007 1% =006 181 = 007

* S anloarty different (P00 from the control group ty Wiiliams™ or Dunnett's test

ool

P (rzan werghts and booy weighis are given I grams. organ-weight-1o-body -weight raiios are given as mg organ weight g body weight

Te3n T ostandarde error
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Organ Weight Analyses F-7

TABLE F6
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice at the 15-Month Interim Evaluation
in the 2-Year Dermal Study of Benzethonium Chloride’

Vehicle Control 0.15 mg/kg 0.5 mg'kg 1.5 mg kg
Male
n 10 9 9 10
Necropsy body wi St2=12 S20= 14 496 = 1.7 502 =038
L. Kidney
Absolute 0460 = 0013 0.436 = 0013 0.433 = 0.010 0453 = 0010
Relative 912 =03] 840 = 0.21 878 =023 905 =020
R. Kidney
Absolute 0485 = 0.015 0.462 = 0.011 0.450 = 0.008 0489 = 0010
Relative 948 = 0.29 892 = 0.20 911 =022 9.78 = 0.26
Liver
Absoiute 329 = 0362 2591 = 0142 2978 = 0338 3.082 = 0358
Reiative 621 = Sol 4998 = 268 6170 =923 olo0 = 7237
Female
n 2 N 10
Nesropsy body wi Suf=1s 23 =09 S1s =28 Stz 30
L Kdney
Absciute 0230 = 0 0o” 0.303 = 0016 U296 = )oK U3 = 0013
Reiatne S8 =000 577 =024 £82 =019 6.04 = 017
R Kidnev
Absalut 0.297 = 0009 - 0320 = 0012 0.308 = 0009 0322 = 001¢
Reiatre TR0 =010 612 = 018 606 = 4 2S LR
Liver
Absciute 1980 = 0074 2061 = 0068° 2224 = 0090°° 14 = 0102
Retative =D =001 3982 = 035° 4209 = 0.75°¢ 4298 = 039
* Sogm Neanty detferent (Pu 0t from the contrel group by Wiiliams™ or Dunnett's test
froEu0g
¢ Croan oweghts and body weights are given in grams. organ-weight-10-body -weight ralios are gnen as mg organ weigh: ¢ hody weight
mean = standard emer)
b

n=on

n=Y

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



F-8 ' Benzethonium Chloride. NTP TR 438

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Drah



APPENDIX G
CHEMICAL CHARACTERIZATION AND
DOSE FORMULATION STUDIES

PROCURL 7 AND CHARACTERIZATION OF BENZETHONIUM CHLORIDE . . . ..o o v iivevai e G-2
PREPARA™ - AND ANALYSIS OF DOSE FORMULATIONS . . . .00ttt it e e e G-3
FIGURE G Infrared Absorption Spectrum of Benzethonium Chloride ...................... G-4
FIGURE G. Nuclear Magnetic Resonance Spectrum of Benzethonium Chloride . .............. G-§
TaBLE G1  Preparation and Storage of Dose Formulations in the Dermal Studies

f Benzethonium Chloride . ........ ... . . . . . . e e G-6
TaBLE GI <esults of Analysis of Dose Formulations Administered to Rats and Mice

in the 16-Day Dermal Studies of Benzethonium Chloride .. ..................... G-7
TABLE G>  Results of Analysis of Dose Formulations Administered to Rats and Mice

in the 13-Week Dermal Studies of Benzethonium Chloride .. ... ... ... ... .... . ... . G-9
TaBLE G4 Results of Analysis of Dose Formulations Administered to Rats and Mice

in the 2-Year Dermal Studies of Benzethonium Chloride .......... ............ G-12
TaBLE G5 Results of Referee Analysis of Dose Formulations Administered to Rats and Mice

in the 2-Year Dermal Studies of Benzethonium Chloride . ... ....... ... ... .. ... G-17

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



G2 Benzethonium Chioride. NTP TR 438

CHEMICAL CHARACTERIZATION AND
DOSE FORMULATION STUDIES

PROCUREMENT AND CHARACTERIZATION OF BENZETHONIUM CIILORIDE

United States Pharmacopeia (USP) grade benzethonium chloride was obtained from Rohm and Haas
(Philadelphia, PA) in one lot (W0061), which was used throughout the 16-day, 13-week, and 2-vear dermal
studies. Identity, purity, and stability analyses were conducted by the analytical chemistry laboratory.
Midwest Research Institute (Kansas City. MO). Reports on analvses performed in support of the
benzethonium chloride studies are on file at the National Institute of Environmental Health Sciences
(NIEHS).

The chemical. a white powdered solid. was identified as benzethonium chloride by infrared, ultraviolet’
visible, and nuclear magnetic resonance spectroscopy. All spectra were consistent with the literature
spectra (Sadrler Standard Spectra. Aldrich Librarv) of benzethonium chloride (Figures G1 and G2).

The purity was determined by elemental analvses, Karl Fischer water analysis, functional group titration.
thin-laver chromatography (TLC), and high performance liquid chromatography (HPLC). For functional
group utration. samples were dissolved in 20 mL glacial acetic acid and 10 mL 27 mercury (II) acetate.
The sample solutions were then utrated with 0.1 N perchloric acid and monitored potentiometrically using
a combination pH.m\V electrode filled with 3 M aqueous potassium chloride. TLC was performed on
Silica Gel 60 F-234 plates using two solvent systems: A) n-butanol:water:glacial acetic acid (66:17:17). and
B acetone:concentrated ammonium hvdroxide (90:10). Nicotinamide was used as a reference standard.
Piates were examined under shortwave (234 nm) ultraviolel light and a spray of iodoplatinate reagent.
High performance liquid chromatography was performed using a Waters pBondapak C; column using
ultraviolet detection (280 nm) and a sohvent svstem of 0.1 M methanesulfonic acid, in water, adjusted 1o
pH 2.0 with 12 N sodium hvdroxide:0.1 M methanesulfonic acid, in methanol, adjusted to pH 2.0 with
10N sodium hydroxide (20:80). The flow rate was 1.0 mL. minute.

Elemental analvses for carbon. hyvdrogen. nitrogen, and chlorine were in agreement with the theoretuical
values for benzethonium chloride. Karl Fischer water analysis indicated 0.6 = 0.3(s)F water,
Funcuonal group titratton indicated a purity of 98.5¢% = 0.5, Thin-layer chromatography by system A
indicdated @ major spot and a trace impuniy near the origin: system B indicated a major spot and a minor
impurity near the origin. High performance liquid chromatography detected a major peak and no
impurities greater than or equal to 0.1 of the major peak area. The overall purity was determined to be
greater than 95

The analvtical chemustry laboratory analvzed the chemical to determine if it met USP purity requirements.
The complete battery of USP analvses was performed as a suppiement to the chemical characterization of
benzethonium chioride. The USP tests included a test for chloride, reaction with nitric acid and mercuric
chlonde, as well as reaction with sodium nitrite.  Further tests included determination of meliting point
runge, weight [0ss on drving, residue on igniuon, and containment of ammonium compounds. The assav
was 3 utration with sodium tetraphenylboron and a bromophenol blue indicator. The melting point range
was 161.2° 10 161.4° C. and the test for weight loss on drving vielded a value of 0.4%% = 0.3% water. These
vulues conform to the USP requirements for both analyses. The sample met USP specifications for the
residue on ignition (0.007% = 0.0027%) and ammonium compounds (no perceptible ammonium odor)
tests. The utrimeltric assay indicated that the sample contained 99.7% = (.05 benzethonium chloride,
which met USP requirements for purity.
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Chemical Characterization and Dose Formulation G-3

Stability studies were performed by the analytical chemistry laboratory using the high performance liquid
chromatography system previously described. These studies indicated that benzethonium chloride was
stable as a bulk chemical for at least 2 weeks when stored protected from light at temperatures up 10
60° C. The bulk chemical was stored at room temperature protected from light. The stability of the
chemical was monitored periodically using HPLC methods similar to those previously described. No
degradation of the bulk chemical was observed.

PREPARATION AND ANALYSIS OF DOSE FORMULATIONS

Dose formulation solutions were prepared by mixing benzethonium chloride and 95 ethanol (USP grade)
to give the required concentrations (Table G1). The dose formulations were prepared once for the 16-day
studies and everv 2 weeks for the 13-week and 2-vear studies and stored protected from light in seaied
glass vials at room temperature. Dose formulations were discarded 3 weeks after the date of preparation.

Dose formulation stability studies were performed by the analvtical chemistry laboratory. Aliquots of the
0.03 mg/mL formulation of benzethonium chloride were evaporated under nitrogen and redissolved in

5 mL of internal standard solution (octanophenone. 0.1 mg/mL in acetonitrile). HPLC was performed
using a Chromanetics Licrosorb RP-2 column, with a flow rate of 2.0 mL minute, a mobile phase of
water:acetonitrile:glacial acetic acid (30:69:1), with octanophenone added as an internal standard and
ultraviolet detection at 280 am. The stability of the benzethonium chloride dose formulation was
confirmed for at least 3 weeks al room temperature when stored protected from light, and for 3 hours
when exposed to light and air.

Periodic analyses of the dose formulations of benzethonium chlonde were conducted by the study
laboratory and the analvtical chemistry laboratory using ethanol dilutions and subsequent determination of
absorbance at 227 am. The study laboratory analyzed the dose formulations once during the 16-day
studies (Table G2). three times during the 13-week studies (Table G3), and approximately every I months
during the 2-vear studies (Table G4). All of the dose formulations from the 16-dav and 13-week studies
were found 10 be within 10 of the target concentrations. [n the 2-vear study. 9877 1169 173y of the dose
formulaticns analyzed were within 10 of the target concentrations. Results of the periodic referee
anajyses performed by the analvuical chemistry laboratory were in agreement with the results oblained by
the study luboraton (Table G5).
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G-6 : Benze!-~nium Chloride. NTP TR 438

TaBLE Gl
Preparation and Storage of Dose Formuiations in the Dermal Studies of Benzethonium Chloride

16-Day Studies 13-Week Studies 2-Year Studies
Preparation
Benzethonium chlonde was weighed Same as lo-~day studies Se~ ¢ 16-day studies

and translerred (o a graduated
cvlinder and 95% ethanol was added
10 obtain the desired volume

Chemical Lot Number
W06 1 Same as lo-day studies Same as 16-day studies

Maximum Storage Time
3 weeks Same as lo-day studies Samc s 16-day studies

Storage Conditions
Stored ai room iemperaiure 1n scaled Same as lo-day studies Same as lh-day studies
wais. proiected rom gni

Study Laboratorn
cie Columnus Lamoratones Same as lo-dav studies Samu s 16-day studies

> P
[eFc

1 Coambus O

Referee Laborator
Migwes: Research insitute Same as io-day studies Same as
Ransas Civ. MO,

n-dav studies

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Chemical Characterization and Dose Formulation G-7

TABLE G2
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 16-Day Dermal Studies of Benzethonium Chloride

Target Determined % Difference
Date Prepared Date Analyzed Concentration Concentration® from Target
(mg/mL)? (mg/mL)
Rats
Maies
12 December 1984 13 December 1984 6.0 $93 -1
12.0 119 -1
240 2306 -2
480 370 -2
9.0 943 -1
2™ December 19%4° 60 634 -7
1240 127 -6
240 O] -4
480 196 -2
Females
12 December 19%4 12 December 19%4 30 4.07 -2
g0 3.0 ~1
100 159 -1
320 R s
o1 0 631 -1
27 Decemper 194" 40 437 +9
R0 %77 ~10
16.0 lo.9 -6
32.0 337 +$
4.0 6.4 +~4
96.0 977 L2

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



G-8 Benzethonium Chloride. NTP TR 438

TaBLE G2
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 16-Day Dermal Studies of Benzethonium Chloride (conunued;

Target Determined % DifTerence
Date Prepared Date Analyzed Concentration Concentration® from Target
(mg/mL)? (mg/mL)
Mice
12 December 1984 13 December 1984 1.5 158 +3
30 3.05 +~2
6.0 6.06 +1
120 121 «1
240 30 -2
27 December j984¢ 1.8 1.57 -
30 3120 -7
0.0 0.57 -0
120 127 -0
240 250 -4

~ <

“ Dosing volume = 0.250 L irats; or 0.100 mL ;mice,. For male rats. 6.0 mg'mL=63 mgkg. 12.0 mgmL=12.5 mgkg.

A0 mgmi=28 mekg H mgni=50 mgkg %o mgmbi=100 mgkg For female rats. 30 mgmL =023 mgkg

30 meml=125 mgkg lomgml=25 mgkg 32 mgmL=0 mgkg 64 mgmL =100 mgkg Formice. 1.£f mgmb=03 mgkg
Jomgmi=1l8 mgkg nUmgml=2mghg 12 mymi=3%0 mgkg 24 mgmL =100 mgkg

Results of duplicate analvses

ANimal foom sampies

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Chemical Characterization ana Dose Formulation G-9

TaBLE G3
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 13-Week Dermal Studies of Benzethonium Chloride?

Target Determined % Difference
Date Prepared Date Analvzed Concentration Concentration from Target
(mg/mL) (mg:mL)®
Rats
25 Apnil 1985 29 Apni 1985 1.563 1.58 +1
3128 304 —
6.28 641 +3
28 127 +2
250 ' 200 -4
1 May roest 1.563 1) -2
3128 R -1
n.28 n 39 -2
12.5 12.9 -3
250 ) -
6 June 19nS T June 198RS 1503 1.59 -2
3128 3.10 .
028 n.38 -2
12.5 130 -3
250 289 -
lo Sune jOsST 1563 160 -2
3128 324 -4
0.28 6047 4
12.5 131 -5
20 26.6 -0

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



G-10 Benzethonium Chioride. NTP TR 438

TaBLE G3
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 13-Week Dermal Studies of Benzethonium Chloride :continued)

Target Determined % Difference
Date Prepared Date Analyzed Concentration Concentration from Target
(mg/mL) (mg mL)

Rats :conunued)
18 July 1985 19 Mulv 1985 1.563 1.58 -1
3128 303 -3
6.25 012 -2
12.8 12.2 -2
280 248 -2
SO Sud -1
€ August 1985° 1503 160 -2
R 34 -2
I 02" 0
125 126 -1
250 287 -3

Mice

2% Apn juss 26 Apr (98¢ 0% 082 -4
140 0.90 —
s 20 202 -1
10 4.00 0
sS4 EEIN -1
14 May 1985% 05 0.519 ~4
1.0 1.00 0
2.0 1.99 -1
40 403 ~1
50 8.0S +1
n June 19%S 7 June 198° 4.0 433 +8
10 June 1988 S50 %35 +4

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Chemicai Characterization and Dose Formulation G-11

TABLE G3
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 13-Week Dermaj Studies of Benzethonium Chloride (continued)

Target Determined % DifTerence
Date Prepared Date Analyzed Concentration Concentration from Target
(mg/mL) (mg'mL)
Mice continued)
6 June 1985 2o June 19854 40 438 ~10
8.0 B28 +~4
10 June 1985°¢ 10 June 198 0.5 0.480 -3
1.0 1.03 +3
2.0 1.94 -3
10 Sune 19nS 26 june 19xS 0.5 .Sy u
1.0 14 ~4
2.0 200 -3
Doy luss 19 July 1958 0.5 U 4R —
1.0 09" ~3
20 200 5]
10 393 -2
50 92 ~1
160 166 -1
€ August 1985 05 U 48° )
1.0 Ul ~1
20 2o 0
4.0 122 +0
8.0 810 -2
160 l6.] ~1

The dosing volume was adjusted weekiy following mean body wetght measurements, but did not exceec > =<' .L for rats or 100 gb
for mice. Forrats. 1.563 mgml =1.563 mgXg: 3125 mgmL=3.115 mgkg: 6.25 mgmlL=625 mgkg 12.5 mgmL=12.5 mgkg.
2 mgmL=2% mgkg For mice. 0.5 mgmL=1.563 mgkg: | mgmL=3125 mgkg: 2 mgmL=06.25 mgkg 4 mgmL=125 mgkg:
8 mgmlL =25 mgkg

Resuits of Juplicate anaiyses

Animal room sampies

Result 1s average of analysis of three samples

Because of an interfering siauic charge on the prep balance. samples onginally mixed on o June 1985 were remixed and reanahzed
on 10 June 1985

LA <SSR - 4

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



G-12 . Benzethonium Chioride. NTP TR 438

TABLE G4
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 2-Year Dermal Studies of Benzethonium Chloride

Target Determined % DifTerence
Date Prepared Date Analyzed Concentration? Concentration® from Target
(mg/mL) (mg'mbL)
Rats

9 June 1987 11 June 1987 0.15 0.14%° -1
028 0.249¢ 0
0.8 0.497 -1
.83 0829 0
1.5 1.582 -1
2.5 2580 0
23 June 19879 015 010" ~13
W2t 0 286" -2
0 s LRIV -2
083 0%42 -}
1.8 1.53 =2
2.8 288 ~3
24 lune 19879 018 0184 -2
T ALzon LORT o August 1987 015 U149 -1
0.28 0 248" -i
0.5 (NI -1
.83 U X3 b
1.5 138 ~3
2. 284 -2
Xenzptember TRT D Ociober 1987 0.s 0 4x9 -2
053 0319 -1
1.5 1.52 ~1
2.5 250 U]
T Octoner 1987 0.1s 0141 —
0.28 0238 _<
G Dereminer 9N 1o December 19n7 1S 1143 -3
.8 () 246 =2
9= [ -1
0.83 0.317 -2
1.5 149 -1
25 249 0
4 January 1988" 0.18 0160 ~11
0.25 027" ~11
0.5 0.537 -7
0383 0.870 +5
i.g 1.59 +6
25 oo +0
29 lanuary 1988 21 January 1983 01§ 0.146 -3
0.25 0.240 -2
0.5 0.502 0
0.83 0327 0
IS 1.52 ~1
2.5 2.51 0

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Chem o2t Characterization and Dose Formulation G-11

TaL - G3
Res "< of Analysis of Dose Formulations Administered to Rats and Mice
in t + 13-Week Dermal Studies of Benzethonium Chloride (continued)

Target Determined % Difference
L: Prepared Date Analyzed Concentration Concentration from Target
(mg/mL) (mg'mL)
M “lnued)
5 R§ 26 June 19859 40 438 +10
8.0 8.28 ~4
10 . _re (985S 10 June 1985 05 0.436 -3
10 103 +3
2.0 194 -3
LYxs 26 June 1938 0.5 050 0
1.0 104 -4
2.0 pRL) -3
19 July 1935 [ 4R -
1.0 097 -3
20 W 0
1.0 392 -2
80 793 -
1.0 189 -1
S August (9nf 05 0 4%7 -3
10 LUt +1
Y] 200 U
4.0 422 -0
8.0 3.1l +2
10.0 1ol +1

The Josing volume was adyusied weekly following mean body werght measurements, but did not exceed 300 L for rats or 100 4L
for mice For rats. 1.563 mgmL=1.563 mgkg: 3125 mgymL=3.125 mgkg: 6.25 mgmL=06.25 mgkg 125 mgmL=12.5 mgkg:
28 mgmbL=25 mgkg For mice, 0.5 mgmL=1563 mgkg: | mgmL=3.125 mgkg: 2 mgmL =625 mgkg 4 mg/mL=125 mgkg
8 mg mL.=25 mgkg

Resuits of duplicate analyses

Anmmal rom samples

Result 15 average of analysis of three samples

Because of an interfering static charge on the prep balance. samples onginally mixed on 6 June 1985 were remwed and reanaivzed
on 10 June 1985,

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



Chemical 7' iracterization and Dose Formulation G-13

TABLE G«
Results o° .nalysis of Dose Formulations Administered to Rats and Mice
in the 2.} :r Dermal Studies of Benzethonium Chloride (contnued)

Target Determined % DifTerence
Date Prr  «d Date Analyzed Concentration Concentration from Target
(mg/mL) (mg'mL)
Rats (con:

16 March 17 March 198§ 0.15 0.140 -3
0.28 0.250 0
0.5 0.489 -2
0.83 0.837 -1
1.5 1.53 -2
25 2.53 +1
11 May 1¢ 12 Mayv 1988 0.15 0150 0
0.2¢ 0.249 i}
05 0499 0
0.83 0237 -1
1.5 1.54 -3
oS 2.60 -4
26 May 1988 018 0188 -3
0.2s 0283 +2
0.5 u.S02 0
083 0857 -3
1.5 152 -1
2.s 254 -2
Dlas e o Suiv 195 u.is 0.146 -3
0.2¢ 0.243 -3
0.5 0487 -3
083 0.807 -3
1.5 147 -2
2.5 T -2
MioAugos 3T Asgusl tOxe .15 U 4R -]
0.2 0.240 -2
05 0490 -2
083 0318 -2
1.5 149 -1
2.8 247 -1
2o September (93& 28 September 1938 0.15 0.149 -1
0.2¢ 0.281 0
0.5 0.500 0
0.83 0.825 -1
1.5 1.54 +3
25 252 -1
14 November 1988 0.18 0161 -7
0.28 0.261 +3
0.5 0509 +2
083 0850 +2
1.5 1.55 +3
2.5 2.54 -2

Board Drafy NOT FOR DISTRIBUTION OR ATTRIBUTION



G-14 Benzethonium Chloride. NTP TR 438

TaBLE G4
Results ol Analysis of Dose Formulations Administered to Rats and Mice
in the 2-Year Dermal Studies of Benzethonium Chloride (conunued)

Target Determined % Difference
Date Prepared Date Analyzed Concentration Concentration from Target
(mg'mL) (mg mL)
Rats (continued)
<7 December 1988 29 December 1938 0.1 0.148 -1
0.25 0246 -2
0.5 - 0504 +1
0.83 0823 -1
1.5 1.50 0
2 248 -1
12 Februan 1989 23 Februan 1959 018 0157 +3
0.28 0267 -7
0s 0328 -5
083 (R -0
15 1.52 +1
2.5 27 -3
VCAPTT LURG 20 Apm 19R9 0.18 0149 -1
0.28 0 240 -2
0.8 0493 -1
0.83 0820 -1
1.5 149 -1
2.5 247 -1
2 M taxod 0is 0183 +5
0.2 0249 0
03 [UIN +1
083 0337 -1
1.8 13 +1]
2.5 249 ]
Mice
1T Jine 19387 1S June 1987 0 0o U e 0
02 0.196¢ -2
06 0895 -1
29 June 19879 0.06 00038 +10
0.2 0.204 -2
0.6 0613 +2
S August 1987 o August 1937 0.06 00874° —
0.2 0.198° -1
0.0 0 o004 +1
30 September 1987 1 October 1987 0.06 0.0561 -6
2 0.19% -2
0.6 0603 +1

NOT FOR DISTRIBUTION OR ATTRIBUTION » Board Draft



Chemical Characterization and Dose Formulation

TABLE G4

Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 2-Year Dermal Studies of Benzethonium Chloride (continued)

Target Determined % Difference
Date Prepared Date Analyzed Concentration Concentration from Target
(mg/mL) (mg'mL)
Mice (continued)
9 December 1987 10 December 1987 0.06 0.08S -8
0.2 0.198 -1
0.6 0.589 -2
4 January 1988¢ 0.00 0.050 -
: < 0.211 +6
Qo 0.627 +5
20 Januan 198& 21 Januan 19%8 0.06 PRTAR -3
0.2 U198 -1
Jo U204 -1
1o March 1958 17 March 19%R 0.00 0.058 -3
0.2 0193 -3
0.0 0582 +3
11 Mav 19=8 12 May 1938 0 U6 0059 -2
0.2 0.201 -1
0.6 0.599 0
20 Moy 1ossd 0 06 0.059 -2
02 0.204 -
0.0 0.610 -3
S lun 108 o July (9% 0.06 0oss -3
0.2 0194 -3
0o 0.285 -2
30 Acgusi (9% 31 August 1988 0 0o 0ol -2
0.2 019~ -1
0.0 0.58¢ -2
oo Geioner 1958 2n Ociober 19358 0.06 0.063 -
0.2 0.201 +1
0.6 0.597 0
14 November 1938¢ 0.0 0.063 -5
0.2 0.203 +2
0.6 0.608 +~1
2" December 1938 29 December 1938 0.06 0.059 -2
0.2 0.196 -2
0.6 0.590 -2
22 February 1988 23 February 1988 0.06 0062 +~3
02 0.210 -~ S
06 0.023 +4

Board Draft
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G-16 Benzethonium Chioride. NTP TR 438

TABLE G4
Results of Analysis of Dose Formulations Administered to Rats and Mice
in the 2-Year Dermal Studies of Benzethonium Chjoride (continued)

Target Determined % Difference
Date Prepared Date Analyzed Concentration Concentration from Target
(mg/mL) (mg'mL)
Mice (continued)
19 Apnl 1988 20 Apni 19a8 0.06 Q058 -3
2 0.198 -1
0.6 0.585 -2
2 May 1989 0.06 0073 -2
2 0.200 «3
0.6 0.019 -3

The Jdosing voiume was baseC on mean hody weight measurements and ranged from 03-296 ui lor maie rats. 95-317 ul tor lemaie
rats and S0-137 yL for male and female mice For male rats. U.28 mgmL =015 mgkg 0.82 mgmlL =05 mzke.
2Smgmi=15mgkg Forlemale rats. 015 mgmbl=01S mgkg 0.5 mgml =08 mgkeg 1.3 mgml=101.5 mgkg For mice

Gue mgmb=01"mgkg 0. mgmi=05 mghg vomgmil=1.5 mgkg

Resuits of dupicaie anaivses

Rescils 3 singre analvsis

Arimal roem sample

NOT FOR DISTRIBUTION OR ATTRIBUTION Board Draft



Chemical Characterization and Dose Formulation ) G-17

TABLE GS§
Results of Referee Analysis of Dose Formulations Administered to Rats and Mice
in the 2-Year Dermal Studies of Benze‘honium Chloride

Determined Concentration (mg ml.)

Target Concentration Study Referee
Date Mixed {mg'mL) Laboratory? Laboratory?
13 Weeks
=5 Apni 198¢ L0 0.90 104 = 001
18 July 1985 30 793 799 =001
2 Years
Rats
G lune 1987 s 0249 112 =00
%3 0829 ORM =yl
15 May 19%8 R 200 181 = U0l
19 ADD. 1YR9 033 0.820 0922 = 03
Mice
§ December [ux” vl 0198 0192 = (uox
Zo Ocioner 19x8 0 Vo 0063 00583 = 0002
* Resuis of Jupicale anaivees
b Resous o Imphcale ananses
Nooexpianaion or this Jisirepandy was wWentiheld

Board Draft NOT FOR DISTRIBUTION OR ATTRIBUTION



G-18 Benzethonium Chloride. NTP TR 438
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TABLE 11!
TABLE Hi.
TaBLE H2
TABLE H4

Board Draft

APPENDIX H
INGREDIENTS, NUTRIENT COMPOSITION,
AND CONTAMINANT LEVELS
IN NIH-07 RAT AND MOUSE RATION

Ingredients of NIH-07 Rat and Mouse Ration . ........... ... .. .............. H-2
Vitamins and Minerals in NIII-07 Rat and Mouse Ration ...................... H-2
Nutrient Composition of NIH-07 Rat and Mouse Ration ....................... H-3
Contaminant Levels in NIH-07 Rat and Mouse Ration ........................ H-4
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H-2 Benzethonium Chioride. NTP TR 438

TABLE H1
Ingredients of NIH-07 Rat and Mouse Ration®

Ingredients® Percent by Weight
Ground #2 yellow shelled comn 24.50
Ground hard winter wheat 23.00
Soybean meal (49 protein) 12.00
Fish meal (60% protein) 10.00
Wheat middlings 10.00
Dned skim miik 5.00
Alfalfa meal (dehydrated. 17 protein) 4.00
Corn giuten meal (60% protetn; 3.00
Saov ol 2.50
Dned brewer's veast 2.00
Dry molasses 1.50
Dizalcium phosphate 1.25
Crounc limestone 0.50
Salt 0.50
Premixes v vitamin and mineral; Q28

¥ ONCL 1976 NIH, 1978
b {ngredienis were ground 10 pass through a U .S Siandard Screen No 16 before being mixed

Tasre H2 _
Vitamins and Minerals ia NTH-07 Rat and Mouse Ration®

Amount Source
Vitamins
SEa000 U Stabihized vilamin A palmnate or acetate
4,000 0 [U D-activated animai sierol
283 Menadione
3 20000 jU
o0 g Choline chionde
2l
WY Iy
1850 g d-Calcium pantothenate
34g
10¢ g Thiamine mononiirate
Bia ] 4000 »g
P).I:Id-::,lmﬂ 17g Pyndoxine hydrochionde
Biotin 140.0 mg d-Bioun
Minerals
[ron 1200¢ Iron sulfate
Manganese "0 g Manganous oxide
Zinz lo0g Zinc oxide
Copper 40g Copper sulfate
‘odine 14 Calcium 10date
Cobait 04 Cobalt carbonate

N

Per ron (20 by of Minshed product

OT FOR DISTRIBUTION OR ATTRIBUTION
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Feed Analyses

TaBLE 113

Nutrient Composition of NTH-07 Rat and Mouse Ration

H-3

Mean = Standard

Nutrient Deviation Range Number of Samples
Protein (% by weighl) 2276 = 0.79 21.70 - 24.20 25
Crude Fat (% btv weight) 539 £ 037 4.60 - 590 28
Crude Fiber (% by weight) 352=03 2.80 - 4.20 25
Ash (% bv weight) 681 = 0.25 0.26 - 7.30 28
Amino Acids (% of total diet)
Arginine 1.287 = 0084 1.100 - 1.390 10
Cystine 0.306 = 0078 0.181 - 0.400 10
Glvcine 1.100 = 0.050 1.060 - 1.220 10
Hisudine 0.580 = 0.024 0.531 - 0.608 10
Isoieucine 0917 = 0.034 0807 - 0965 10
Leucine 1.972 = 0052 1.850 - 2.040 10
Lvsine 1.273 = 0081 1.200 - 1.370 10
Methionine 0.437 = 0118 0 306 - 0.099 10
Phenvialanine 0.994 = 0.125 0605 - 1110 10
Threcnine 0.896 = 0.085 0.824 - 098S 10
Trvplophan 3.223 = 0.100 0107 - 0071 10
Tvrosine 0677 = 0108 0.504 - 0794 10
Vaane 1029 = 0057 0%2-1.170 0
Essential Fatty Acids (% of total diety
Linoleic 2389 = 033 1330 - 2570 9
L.noienic 0277 = 003 0.210 - 0.320 9
Vitamins
Vitamin A LK) 0.750 = 1.439 1,430 - 10300 28
Vitamin D IV kg) 4,450 = 1.382 3.000 - 6.300 4
a-Tocopherot  ppm) 3092 = 932 28-389 9
Thiamine (ppm) 18.64 = 212 140-230 28
Robeflavir ppmy "9l =092 6.10 - 9.00 10
N:acin pom: 10095 = 2592 650 - 1500 9
Pantothenic Acid  ppmi WA = 300 230- Mo 10
Pymdoxine - ppm) 928 = 2ol So0- 140 10
Fouc Acd ppm; 251 =004 130 - 370 10
Biotn rppmy 0207 = 0.049 0.19 - 038 HY
Vitamin B.. {ppb, Wid = 2004 10.6 - 650 iv
Choline ppm) 3002 = 314 2,400 - 3430 9
Minerals
Calcium -+ ¢y 1.29 = 012 100 - 1.54 28
Phasphorus 7) 0.95 = 0.04 0.36 - 1.00 28
Potassium (7¢) 0.887 = 0.007 0772 -0971 8
Chioriae ) 0.520 = 0.092 0.380 - 0.035 8
Sodium - ) 0.315 = 0.344 0.258 - 0.370 10
Magnesium 77} 0.108 = 0.008 0.151 - 0180 10
Sutfur (% 0.274 = 0.003 0.208 - 04320 10
lron (ppm 350.2 = 900 2850 -523.0 10
Manganese (ppm 9224 = 5135 81.70 - 99 40 10
Zinc i ppm £8.14 = 991 460.10 - 81.60 10
Copper ippm) 11.50 = 2.40 8.090 - 1£.39 10
iodme (ppm) 370 =114 1.52 - 5383 10
Chromium ppm} 171 =048 085 - 2w 9
Cobalt ppmi 0797 =023 0490 - 1.150 6

Board Draft

NOT FOR DISTRIBUTION OR ATTRIBUTION



H4 ) Benzethonium Chloride, NTP TR 438

TABLE Hd
Contaminant Levels in NIH-07 Rat and Mouse Ration

Mean * Standard

Deviation® Range Number of Samples
Contaminants
Arsenic {ppm) 0.18 = 0.12 0.05 - 0.55 25
Cadmium (ppm) 0.10 = 0.02 <0.10 - 0.20 hA)
Lead (ppm) 032 =0.26 0.05 - 1.00 s
Mercury (ppm) 0.0¢ = 0.01 0.05 -0.11 pAY
Selenium (ppm)° 039 = 0.20 0.16 - 1.21 s
Aflatoxins {ppb) <5.0 pa
Nitrate nitrogen (ppm i 2004 = 758 9.90 -~ 39.0 25
Nitnte nitrogen (ppm;< 0.19 = 0.14 <0.10 - 0.60 28
BHA (ppm) 188 = 051 <0.10 - 3.00 L
BHT (ppm;° 112 = 0.82 <010 - 300 s
Aerotuc plate count =7 g)e 132.320 = 192.307 13.000 - 940.000 25
Conform MPN g f SSe0 = 21957 3.00 - 11.0 hJ
E colt {MPN g 3 =020 300 - 400 5
Suimonella :MPN.¢ Negatnve s
Todal Nurosoamines £pc 10068 = 499 300 - 2000 Pt
N-Nitrosodimethvisminz " 0pd: 8330 = 462 200 - 1900 A
No-Nirosopyrrolidine o 30 = 143 090 - 230 28
Pesticides (ppm

a-3HC' <0l s
2-8HC <0.02 5
v-BHC <0ul s
£-BHC <00l 28
wachlnr <001 2
Asin <J0i 28
Hegptachior epoxide <0 0] 28
ODE <001 s
2DD <0t 28
DDT <) 0} 25
=CB <001 25
Mirex <00} 2s
chior <t ys s

<001 AR

<00} 28

M1 <] -5
C-. <0 0f zs
Tonzphene <0 s
Esiimaied PCBs <2 s
R <001l 2
Tehy, - <002 28
Tathion <t ys 28
Diazinon <01 S
Me:imy! parathion <v.0l 28
Etnyi parathion <00l 2
Maiathion 0.19 = 0.17 <005 - 060 Wl
Endosulfan | <0.01 -
Endosuifan I <0.01 25
Endgosuifan sultate <0.03 s
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Feed Analyses H.§

TaBLE H4
Contaminant Levels in NIH-07 Rat and Mouse Ration (coninued)

For values less than the Limit of detection. the detection himit 1s given as the mean.

One lot milled on 2 March 1989 contained more than 0.65 ppm. All other lots measured less than or equal to the Jdetection Limit
Sources of contamination: alfalfa. grains. and fish meal

Sources of contamination: soy o1} and fish meal

CFU = colony forming unit

One lot milled on S November 1987 contained more than 600.000 CFU/g.

MPN = most probable number

All values were corrected for percent recovery.

BHC 1s hexachiorocyciohexane or benzene hexachionde

- roe A O " T m
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I-2 Benzethonium Chioride, NTP TR 438

SENTINEL ANIMAL PROGRAM

METHODS

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in
optimally clean facilities to eliminate potential pathogens that may affect study results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored via
serology on sera from extra (sentinel) animals in the study rooms. These animals and the study animals
are subject to identical environmental conditions. The sentinel animals come from the same production
source and weanling groups as the animals used for the studies of chemical compounds.

Rats

At the end of the 13-week study, samples for viral screening were collected from five male and five female
vehicle control rats. These samples were processed appropriately and submitted to Microbiojogical
Associates, Inc. (Bethesda, MD), for viral titer screening. The following tests were performed on the sera:

Method of Analvsis Time of Analvsis
ELISA
Muycopiasma anthniudis Study termination
Mycoplasma pulmonis Study termination
PV'M {pneumonia virus of mice; Study termination
RCV SDA (rat coronavirus sialodacryoadenitis virus) Study termination
Sendai Study termination
Hemagglutination Inhibition
H-1 {Toolan's H-1 virus) Study termination
KRV Kilham rat virus) Studyv termination

Pricr to the beginning of the 2-vear study. blood was collected once (during one quarantine screening)

from five male and five female rats. Serum sampies were also collected from five male and five female ratws

at 6. 12, and 18 months into the study and from five male and five female high-dose rats at the end of the
-

studs 124 months). Blood from each collection was processed appropriately, shipped to Microbiological
Associates, Inc.. and screened for the following:

Merbad of Anglvas Time of Analvsis
ELISA
M. arnnindis 24 months
M pulmors 24 months
PV Quarantine, 6. 12, 18, and 24 months
RCV SDA Quarantine. 6, 12, 18, and 24 months
Sendai Quarantine, 6, 12, 18, and 24 months
Hemagelutination [nhibition
H-1 Quarantine. 6, 12, 18, and 24 months
KRV , Quarantine, 6, 12, 18, and 24 months
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Sentinel Animal Program

Mice

At the end of the 13-week studv, samples for viral screening were collected from five male and five female
vehicle control mice. These samples were processed appropriately and submitted to Microbiological
Associales, Inc., for viral titer screening. The following tests were performed on the sera:

Method of Analvsis
Complement Fixation

LCM (lymphocytic choric meningitis virus)

ELISA
Ectromelia virus

GDVII (mouse encepha. ~-clitis virus)
Mouse adenoma virus
MHYV (mouse hepatitis virus)

M. arthniidis
M. pulmonis
PVM
Reovirus 3
Sendai

Hemagglutination Inhibition

K {pupovavirus)

MAVM (minute virus of micy

Polvoma virus

Immuncfluorescence Assay
EDIM (epizootic diarrhea of infant mice)

Study termination

Study termination
Study termination
Study termination
Study termination
Study termination
Study termination
Study termination
Study termination
Studyv termination

Study termination
Study termination

Study termination

Study termination

Prior to the beginning of the 2-vear study, blood was collected once (during one quarantine screening;
from {ive male and five female mice. Serum samples were also collected from five males and five females

-~

4TINS

ve
ap
Method of Analvsis
ELISA
Ectromelia virus
GDVII

LCM
MVM

Mouse adenoma virus

MHV

M. arthnudis
M pulmorus
PV M
Reovirus 3
Sendat

Hemagglutination Inhibition

K
Polvoma virus

NOT FOR DISTRIBUTION OR ATTRIBUTION

tudy (24 months;. In addi:
hicle control mice at aboui
p

Quarantine, 6, 12. 18,
Quarantine. 6, 12, 18,
Quarantine, 6, and 12
Quarantine, 6. 12, 18,
Quaranune, 6, 12, 18,
Quaranune, 6. 12, 18,
24 months

24 months

Quarantne, 6, 12, 18,
Quarantine, 6, 18, 22,
Quarantine, 6, 12, 18,

Quarantine, 6, 12, 18,
Quarantine, 6, 12, 18,

14,12, and 18 months inte the study and from five male and five female high-gose mice at tin end of the
"-. an unscheduled screening was conducted on five maie and five female
months into the studyv. Blood from each collection was processcd
ropriately. shipped to Microbiological Associates. Inc.. and screened for the following:

22.and 24 months
22.and 24 months
months

22. and 24 months
22, and 24 months
22, and 24 months

22. and 24 months
and 24 months
22, and 24 months

22, and 24 months
22, and 24 months
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[ ) Benzethonium Chloride, NTP TR 438

Mice (continued)

Method of Analvsis Time of Analvsis

Immunofluorescence Assay
EDIM Quarantine, 6, 12, 18, 22, and 24 months
LCM 18, 22, and 24 months
Reovirus 3 12 months

Serology results are presented in Table I1.

TaBLE It
Murine Virus Antibody Determinations for Rats and Mice in the 13-Week and 2-Year Dermal Studies
of Benzethonium Chloride

Interval Incidence of Antibody Positive Serologic
in Sentinel Animals Reaction for

13-Weeh Studies
Rats

Studv termination 1710 M srhnudis®
Mice

Study terminaiion 010 None positive

2-Year Studies

Rats
Quaranune screening 010 None positive
6 merins 010 None positive 14
12 mo uhs 0710 None positive :
1% months 010 None positive '
23 months 210 M. anhnudis® '
A
Mice
Quarantine screening 010 None positive
o months 0/10 None positive
12 months 010 None positive
18 months 010 None positive
22 months 710 Mouse hepatitis virus
24 months 810 Mouse hepatitis virus
4 Possibie Mycopiasma anfiriudis
/
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ABSTRACT

A subchronic study was conducted in which ten B6C3F1 mice of each
sex were administered 25, 12.5, 6.25, 3.125, 1.563, or O mg/kg benzethonium
chloride dermally (five times per week) for 13 weeks. No mortality occurred
during this study. Chemical administration produced an initial irritation or
redness, crustiness, depigmentation of fur, and thickening of the skin in the
dosed area predominately in high dose mice of both sexes. All male dose
groups and the 12.5 ;nd 25 mg/kg female dose groups exhibited a depression in
differential weight gain relative to their respective control group over the
course of the study. This effect was dose-related in males (at the 6.25 mg/kg
level and above) but not in the female dose groups. At study termination, no
consistent or biologically significant alterations were seen between treated
and control mice of either sex in mean organ absolute weights or in the organ
weight to body weight or brain weight ratios. Upon histopathological examina-
tion, chemically-induced microscopic‘abnorma]ities were restricted to the
dosed area. Epidermal hyperkeratosis and acanthosis occurred in all benzethon-
jum chloride dose groups of both sexes. Necrotizing epidermal inflammation
was restricted to one male mouse at the 12.5 mg/kg dose level and to several
mice of both sexes at the 25.0 mg/kg dose level. Chronic dermal inflammation
“occurred mainly at the 6.25 mg/kg dose level and above in mice of both sexes.
A summary of the results of this study is presented in Table 1.

i1
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TABLE 1.

SUMMARY OF TOXICOLOGIC DATA FOR MICE ON THE DERMAL SUBCHRONIC STUDY OF BENZETHONIUM CHLORIDE IN B6C3F1 MICE

Dose Level,

Mean Body Weight
Gatn, grams
(Percent
Change Relative

Significant

Significant

mg/kg Mortality to Controld) Clinical Signs Necropsy Findings Microscopic Findings
Males
25 0/10 6.8 (-26.1) Alopecia, body ventral (1/10); Skin: crust (1/10), and hair, Skin, treated: dermis,
discoloration, hair (4/10); pigment, white (6/10) inflammation, chronic (6/10);
prolapse, penis (1/10); scaly epidermis, hyperkeratosts
(9/10), thickened (5/10), irri- (5/10) and acanthosis (6/10);
tation (7/10), and discolora- inflammation, necrotizing
. tion (10/10), site of appli- (4/10)
. cation
12.5 0/10 7.8 (-15.2) Alopecia, body ventral (1/10); Skin: crust (1/10), and hair, Skin, treated: dermis,
scaly (5/10), thickened (3/10), pigment, white (1/10) inflammation, chronic (8/10);
frritation (1/10), and dis- epidermis, hyperkeratosis
coloration (5/10), site of (8/10) and acanthosis (8/10);
application inflammation, necrotizing
(1/710)
6.25 0/10 1.9 (-14.1) Alopecia, body ventral (1/10); None Skin, treated: dermis,
thickened, site of application inflammation, chronic (6/10);
(1710) epidermis, hyperkeratosis
(9/10) and acanthosis (10/10)
3.125 0/10 8.5 (-7.6) Prolapse, penis (1/10) None Skin, treated: dermis,
inflammation, chronic (1/10);
epidermis, hyperkeratosis
(6/10) and acanthosis (8/10)
1.563 o/10 8.3 (-9.8) None None Skin, treated: epidermis,
hyperkeratosis (8/10) and
acanthosis (7/10)
0 0/10 9.2 None None None




AL

TABLE 1.

(Continued)

Dose tlevel,
mg/kg

Mortality

Mean Body Weight
Gain, grams

{Percent

Change Relative
to Controld)

Clinical Signs

Significant
Necropsy Findings

Significant
Microscopic Findings

25

3.125

1.563

0/10

0/10

0/10

0/10

0/10

0/10

7.0 (-7.9)

6.7 (-11.8)

B.1 (6.6)

7.9 (3.9)

7.7 (1.3)

1.6

Females

Alopecia, right rear leg
(1/10); alopecia, body ventral
(4/10); discoloration, hair
(4/10); scaly (6/10), thick-
ened (2/10), irritation (2/10),
and discoloration (9/10), site
of application

Alopecia, right rear leg
(1/10); alopecia, anal area
(1/10); alopecia, body ventral
(1/10); scaly (2/10) and dis-
coloration (1/10), site of
application

None

Alopecia, body ventral (1/10)

None

Clipper injury, site of appli-
cation (1/10)

Skin: crust {1/10) and hair,
pigment, white (4/10)

Skin: crust (1/10)

None

None

Skin: scar (1/10)

None

Skin, treated: dermis,
inflammation, chronic (7/10);
epidermis, hyperkeratosts
(6/10) and acanthosis (6/10);
inflammation, necrotizing

(3/10)

Skin, treated: dermis,

inf lammation, chronic (10/10);
epidermis, hyperkeratosis
(10/10) and acanthosis (10/10)

Skin, treated: dermis,
inflammation, chronic (7/10);
epidermis, hyperkeratosis
(10/10) and acanthosis (10/10)

Skin, treated: epidermis,
hyperkeratosis (10/10) and
acanthosis (10/10)

Skin, treated: dermis,
inflammation, chronic (2/10);
epidermis, hyperkeratosis
(9/10) and acanthosis (10/10)

Skin, treated: dermis,
inflammation, chronic (1/10)

a
Percent Change Relative to Control =

Mean Value for Dosed Group - Mean Value for Control Group

Mean value for Control Group

x 100



ABSTRACT

A subchronic dermal toxicity study of benzethonium chloride was con-
ducted in young adult Fischer 344 rats. The test chemical, formulated in
ethanol, was applied to the dorsal skin of rats (10/sex/group) at dose levels
of 25, 12.5, 6.25, 3.125, 1.563, or 0 mg/kg, five times per week for 13 weeks.

No unscheduled deaths occurred in this study. A treatment-related
reduction in body weight occurred in male rats exposed to 25 mg/kg of benze-
thonium chloride. No other body weight differences between the treatment and
control groups of either sex were observed. The incidence of skin irritation
in the dosed-skin region and the time that lesions first appeared were both
treatment- and dose-related. Treatment-associated gross changes observed at
necropsy were limited to the dosed skin area of all treatment groups. Multi-
ple, irregular, epidermal crusts and thickened skin occurred frequently in
rats treated with 25 mg/kg or 12.5 mg/kg of the test material with multiple
red foci observed in rats of each dose level. Dosed skin was the only target
organ identified by microscopic examination. Al11 rats in the high dose group
had necrotizing inflammation, with the incidence and severity of this lesion
decreasing through the lower dose groups. Additionally, chronic dermatitis,
hyperkeratosis, and acanthosis were present in treated rats of all but the
high dose group. A summary of the toxicology results of this study is
presented in Table 1.

i
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TABLE 1. SUMMARY OF TOXICOLOGIC DATA FOR RATS ON THE SUBCHRONIC OERMAL STUDY OF BENZETHONIUM CHLORIDE IN FISCHER 344 RATS

Dose Level,
mg/kg

Mean Body Weight
Gain, grams
(Percent
Change Relative

Clinical Signs

Significant
Necropsy Findings

Significant
Microscopic Findings

25

12.5

6.25

3.12%

1.563

Mortality to Contro1d)
0/10 101.4 (-25.3)
0/10 123.3 (-6.9)
0/10 127.5 (-3.8)
0/10 134.8 (1.7)
0/10 129.0 (-2.6)
0/10 132.5

Males

Irritation (10/10) at site of
application; nasal discharge

(1710)

Irritation (10/10) at site of
application .

Irritation (7/10) at site of
application

Irritation (3/10) and clipper
injury (1/10) at site of
application

None

Discharge, right eye (1/10)

Crusts (10/10), thickening
{(6/10) at site of application

Crusts (4/10), thickening
(1/10), red foci (2/10), and
lesfon (1/10) at site of
application

Crusts (2/10) and red foci

(5/10) at site of application

Red foci (4/10) at site of
application

None

None

Skin, treated: necrotizing,
inf lammat fon (10/10)

Skin, treated: necrotizing
inf lammation (8/10), chronic
inflammation of dermis (1/10)
hyperkeratosis (2/10), and
acanthosis (1/10)

Skin, treated: necrotizing
inflammation (6/10), chronic
inflammation of dermis (3/10),
hyperkeratosis (2/10), and
acanthosis {2/10)

Skin, treated: necrotizing
inflammation (3/10), chronic
inflammation of dermis (2/10),
hyperkeratosis (1/10), and
acanthosis (2/10)

Skin, treated: necrotizing
inflammation (1/10)

None
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TABLE 1. (Continued)

Mean Body Weight

Gain, grams
(Percent
Dose Level, Change Relative Significant Significant
mg/kg Mortality to Controld) Clinical Signs Necropsy Findings Microscopic Findings
Females .
25 0/10 51.2 (-8.9) Scaly (1710); irritation (10/10) Crusts (10/10) and thickening Skin, treated: necrotizing
and discoloration {1/10) at {2/10) at site of application inflammation {10/10)
site of application
12.5 0/10 52.3 (-6.9) Scaly (2/10), and firritation Crusts (3/10) and red foct Skin, treated: necrotizing
. (9/10) at site of application (4/10) at site of application inflammation (7/10), chronic
inflammation of dermis (3/10),
hyperkeratosis (1/10), and
acanthosis (2/10)
6.25 0/10 52.6 (-6.4) Irritation (7/10) at site of Crusts (3/10) and red foct Skin, treated: necrotizing
application (3/710) at site of application inflammat ion (4/10), chronic
inflammat ion of dermis (4/10),
hyperkeratosis (1/10), and
acanthosis (3/10)
3.125 0/10 §2.9 (-5.9) Irritation (8/10) at site of Crusts (2/10) and red foci Skin, treated: necrotizing
application (4/10) at site of application inflammatton (5/10), chronic
inflammat ion of dermis (4/10),
hyperkeratosis (2/10), and
acanthosis (3/10) .
1.563 0/10 54.5 (-3.0) Irritation (1/10) at site of Red foci (2/10) at site of Skin, treated: chronic
application application inflammation of dermis (3/10),
and hyperkeratosts (2/10)
0 0/10 56.2 None None None

a -
Percent Change Relative to Control = Mean Value for Da::: 3;??%’fo?eggnz:;?egzg:pcontro] Group

x 100
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Body Wweight

-The difference in weight gain (%) at 13 weeks compared to the controls
is listed by dose group.

Group Male Eemale
1.563 ‘ -2.6 -3.0
3.125 +1.7 -5.9
6.25 -3.8 -6.4
125 -6.9 -6.9
25.0 =235 -8.9

The only large decrease in weight gain was in the 25.0 mg/kg males.
organ Weight

Absolute organ weights, organ to body weight ratios, and organ to brain
weight ratios were performed for thymus, liver, kidney, testis, heart, lung,
and brain. As noted in the original report, the majority of significant
differences were in the high dose groups (25 mg/kg) of male rats. The only
significant difference in absolute organ weight was for the thymus
(decreased) in the high dose male group.

Clinical Pathology
None performed.
Clinical Si

"Skin irritation®, not further defined, occurred in a dose-related
pattern in both males and females as foliows:

Group Male Eemale
n=10 n=10

0.0 0 0
1.563 0 |
3.125 3 8
6.25 7 7

125 10 9

25.0 10 10



Scaliness or discoloration was reported in a few females in the two
highest dose groups.

Necropsy Data
As noted in the original report, muitiple irregular, epidermal crusts and
thickened skin were the predominant lesions, the highest frequency occurring

in the 25.0 and 12.5 mg/kg groups. Red foci were noted in rats in the other
dose groups.

Histopathology

The original pathologist (OP) recorded inflammatory (including
necrotizing) and lesions of the skin in all dose groups, and proliferative
lesions in all dose groups but the highest one. The inflammatory lesions
increased in incidence and severity with increased doses. The OP, however,
failed to record the proliferative lesions (acanthosis, hyperkeratosis) in the
high dose groups (25 mg/kg, male and female) when he rendered a diagnosis of
necrotizing inflammation, thus making proper interpretation of the original
table impossible with regard to these lesions. As pointed out by the QAP,

these lesions were, in fact, present in the 25 mg/kg groups and they were
more severe than in the other groups.

The QAP correctly points out that “a thorough description of the lesions
noted should have been in the histopathology narrative describing the
spectrum of lesions and the sequential reduction in severity and incidences
with decreasing dosage.” The QAP defines necrotizing inflammation for the
purposes of his review 3s encompassing acanthosis, hyperkeratosis, and
chronic inflammation as well. This may have been the intent of the OP as
well but it is not stated.

In the QAP comments (diagnoses) column for the most part, additional
diagnoses for proliferative epithelial changes are not rendered when he has
concurred with the OP diagnosis of necrotizing inflammation. An exception to
this format is noted in 25 mg/kg female rat #116, Histology *856356.

Both the OP and QAP apparently considered the bone marrow to be
normal where as the PWG chairperson considered that myeloid hyperplasia
was present in the high dose (25 mg/kg) male and female rats. Bones from
the other dosed groups were not available for review because marrow had not
been detected as 2a target organ. It is suggested that the hyperplasia is

3



secondary to the inflammatory skin lesions and is not a primary target. The
full PWG preferred the term, hyperceilularity, for the marrow lesion but
concurred that a difference was present between the control and 25 mg/kg
rats. -

Other differences in diagnoses between the OP, QAP, and the PWG
chairman were minor, were related to terminology, or were in non-target
tissues. In the iast category was inflammation of the nasal mucosa and a
fungal colony in the nasal cavity (lumen) of Animal No. 56 in the 25 mg/kg
male group.

A rudimentary description of the lesions is offered. In generai, all
components of the inflammatory and proliferative lesions decreased in
incidence and severity with decreasing dose and were roughly equal between
sexes.

All components of the epidermis of treated skin proliferated to some
degree in many of the more severely affected animals in the higher dose
groups. Acanthosis was the most prominent feature, generally, followed by
hyperkeratosis and lesser degrees of basal cell hyperplasia or alteration, and
an increased stratum granulosum. Parakeratosis was aiso present as was
hyperpiasia of the sebaceous glands. These were also considered under
hyperplasia, epithelium as diagnosed by the PWG Chairperson.

Inflammation, necrotizing inciuded either necrosis or ulceration
(presuming previous necrosis) or both of the epidermis plus varying amounts
of chronic and acute inflammatory cells in the dermis. |n more severe
instances the full depth of the dermis was affected with some involvement of
the adjacent subcutis. In addition, some degree of collagen degeneration
and/or early fibrosis was noted in some areas. In some instances immature
fibroblasts and collagen were oriented with their long axis parallel to each
other and to the skin surface (granulation tissue). Also, included with the
diagnosis of infiammation was accumulation of neutrophils in the epidermis,
primarily between the spiny cell layer and the keratin layer (pustules). The
epidermal necrosis was coaguiative in nature and was frequently full-depth.
In some instances, it was difficult to differentiate between parakeratosis
and necrosis. In these instances, the epidermis (progressing through spiny
cells, granular cells, and keratin) underlaid piumper, pooriy staining "ghost"



cells. In addition, occasional accumulations of neutrophils were noted beneath
these overlaying "ghost” cells. This may reflect previous full depth necrosis
of the epithelium with neutrophil infiltrate and subsequent regeneration of
the epithelium from beneath (residual basal cells or follicular epithelium).

When necrosis or ulceration was not present, inflammation, chronic or
chronic, active was rendered. Chronic or chronic, active was also used to
modify necrotizing inflammation. Although these differences (chronic versus
chronic, active) may be legitimate, they merely reflect the presence or
absence of neutrophils in a basically chronic reaction, and for purposes of
generating more understandable tabular results, could be consolidated under
chronic. :

Although the QAP apparently attempted to follow the OPs method of
diagnosis, the PWG Chairperson preferred to combine the proliferative lesions
into hyperplasia, epithelial and to render this diagnosis even if necrotizing
inflammation was also diagnosed. This was done in an attempt to simplify
tabular data inasmuch as the OP tables were misleading in this regard. Also,
it would be more consistent with diagnoses rendered for the mice in the
study. Further, although the QAP and the PWG Chairperson had minor
differences in diagnosing the proliferative lesions in the treated skin of the
lower dose groups, they were in general concurrence that these lesions were
undercalled by the OP in these dose groups.

sSummary

The PWG considers the 1.56 mg/kg dose level to be appropriate for the
chronic study. Higher dose levels were considered to have risk for a chronic
study owing to necrosis, ulcers, and inflammation.

The PWG considered the pathology narrative to be unsatisfactory in -
that the lesions were not characterized and that the tables do not help
substantially in clarifying the lesions. In particular, the tables are
misleading in reference to hyperplastic/proliferative lesions. Bone marrow
should also be considered a target organ, although probably a secondary
target.



Action ltems

1. The PWG Chairperson will review again the lesions in the treated
skin, classify them wunder chronic inflammation, necrosis, ulcer, and
epithelial hyperplasia, and produce tables useful for dose-setting for the
chronic study. The PWG felt that it was important to list necrosis and ulcer
separately as these may be life-threatening in a chronic study.

2. The slides will be returned to the OP for reconsideration of the
sections of treated skin and of bone marrow.

Action Taken

The following summary tables and individual tables from re-evaluation
of treated skin by the PWG Chairperson are provided. It should be noted that
the full PWG generally evaluated the lesions to have a slightly lower degree
of severity (O to | degree lower) than the Chairperson.



mg/kg
Inflammation, Chronic
Necrosis
Ulcer
Hyperplasia, Epithelial )
mg/kg

InNlammation, Chronic

Necrosis

Ulcer

Hyperplasia, Epithelial

% No. affected/No. in group
%% Average degres of saverity
O-within Normal Limits
1-Minimal

2-Hild
3-Moderste
4-Markesd

SUMMARY TABLE

FEMALE RATS

0.0 1.56 3.12

0/10* 4710  10/10
0.0%* 10 15

0/10 0710 1/10
0.0 0.0 1.0

0/10  0/10 /10
0.0 0.0 1.8

0/10  S/10  9/10
0.0 1.0 1.4

SUMMARY TABLE

MALE RATS
0.0 1.56
0/10%  2/10

00** 1.0
0/10  0/10

00 00
0/10  0/10

0.0 0.0
0/10  4/10

0.0 1.0

3.12

7/10
1.1

1710
1.0

2/10
1.0

6.25

7/10

3/10
1.3

3710 -

1.7

9/10
16

4/10
15

10/10
1.7

12.5

10710
17

12.5

10710
25

6/10
12

8/10

10710
25

25.0

10710
32

8/10
14

10710
20

10710
3.0

25.0

10/10
35

9/10
1.9

10710
25

10/10
3.0



INDIVIDUAL ANIMAL TABLE

MALE RAT
Control
ANIMAL = | 2 3 4 5 6
Inflammation, chronic ° 0 v 0 0 0 0
. Necrosis 0 0 0 0 0 0
Ulcer 0 0 0 0 0 0

Hyperplasia, Epithelium 0 0 0 0 0 0

 1.56 mg/kg
ANIMAL * 11 12 13 14 15 16
Inflammation, chronic 0 o] | 0 0 0
Necrosis 0 0 0 0 0 0
Ulcer 0 0 0 0 0 0

Hyperplasis. Epithelium 0 1 1 0 0 0

3.12 mg/kg
ANIMAL * 21 22 23 24 25 26
inflammation, chronic 1 1 2 1 1 1
Necrosis 0 0 1 o] 0 0
Ulcer 0 0 ! 0 0 1
Hyperplssis, Epithelium 1 1 1 1 1 2

®Average degree of severity
0-Within Normal Limits
1-Minimal
2-Mild
3-Moderate
4-Marked



ANIMAL =

Inflammation, chronic )

Necrosis
Ulcer

Hyperplasia, Epithelium

ANIMAL *
Inflammaticn, chronic
Necrosis
Ulcer

Hyperplasia, Epithelium

ANIMAL =
Inflammation, chronic
Necrosis
Ulcer

Hyperplasia, Epithelium

®Average degree of severity

31

41

0-Within Normal Limits

1-Minimal
2-Mild
3-Moderate
4-Marked

32

42

6.25 mg/kg

33 34

2 2

1 1

0 1

2 2

12.5 mg/kg
43 44

4 1

1 0

3 0

3 2
25.0 mg/kg
S3 54

4 4

2 2

3 3

3 3

35

45

S5

36

46

37

38

39

40



INDIVIDUAL ANIMAL TABLE
FEMALE

Control

ANIMAL # 6 62 63 .64 65 66 67 68 69 70

!
Inflammation, chronic 0 0 0 0 0 0 0 0 0 0
Necrosis 0 0 0 0 0 0 0 0 0 0
Ulcer 0 0 0 0 0 0 0 0 0 0
Hyperplasia, Epithelium 0 0 0 0 0 0 0 0 0 0
1.56 mg/kg
ANIMAL = 1 72 713 714 15 76 7 18 79 80
Inflammation, chronic 1 1 0 1 0 0 1 0 0 0
Necrosis 0 0 0 0 0 0 0 0 0 0
Ulcer 0 0 0 0 0 0 0 0 0 0
Hyperplasia, Epithelium 1 1 0 1 0 0 1 0 0 1
3.12 mg/kg
ANIMAL *= 81 82 83 84 85 86 87 88 89 90
Inflammation. chronic 2 1 2 2 ! 2 1 1 2 1
Necresis 0 0 1 0 0 0 0 0 0 0
Ulcer 2 0 0 2 0 2 1 0 2 0
Hyperplasia, Epithslium 2 1 2 2 0 1 1 1 2 1

®Averasge degree of severity
0-Within Normal Limits
1 -Minimal '
2-Mild
3-Moderate
4-Marked
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6.25 mg/kg

ANIMAL = 91 92 93 94 95 96 97 98 99 100
Inflammation, chreonic 0 1 0 3 2 1 0 1 1 2
Necrosis 0 1 0 1 2 0 0 0 0 0
Ulcer ' 0 0 0 1 2 0 0 0 0 2
Hyperplasia, Epithelium 1 2 0 3 2 1 1 1 1 2

12.5 mg/kg

ANIMAL = 101 102 103 104 105 106 107 108 109 110
Inflammation, chronic 2 1 ! 2 2 2 2 2 2 1
Necrosis 0 0 0 1 0 1 1 1 1 0
Ulcer 0 0 0 0 0 0 1 0 0 0
Hyperplasia, Epithelium 2 1 2 2 2 2 2 2 2 2

25.0 mg/kg

ANIMAL * 111 112 113 114 11s 116 117 118 119 120
Inflammation, chronic 3 3 3 3 4 4 4 2 3 3
Necrosis 0 1 0 1 2 2 2 1 1 1
Ulcer 1 2 2 2 3 3 3 1 2 !
Hyperplasia, Epithelium 3 3 3 3 3 3 3 3 3 3

*Aversge degree of severity
0-Within Normal Limits

1-Minimal
2-Mild
3-Moderate
4-Marked

11



B6C3F1 MICE

INTRODUCTION

The study design was:

Dose Level Number of Mice
ng/kg Male Eemale
0.0 10 10
1.563 | 10 10
3125 10 - 10
6.25 10 10
125 10 ' 10
25.0 10 10
Histotechnique

The QA evaluation of histotechnique was fair to good The PWG considers
it to be acceptable.

As pointed out by the QAP, the location of the skin sites by slide number
was not defined in the original report. it was assumed that #2 and *6 were
control sites whereas 4 was the treated site with #7, when present, being
an additional section of treated skin.

As in the rat study, muitiple slides of skin (duplicates or recuts) were
present in many animals. These slides usually had no sub-number
differentiation. For example, mouse *14 in the 1.56 mg/kg male group had 4
*#2s,2%4s, |1 *6,and 1 ¥ 6A

Mortality

No deaths or early sacrifices were reported.

Body Weight

The difference in weight gain (%) at 13 weeks as compared to the
controls is listed by dose groups.

12



Croup Male Eemale

1.563 -9.8 1.3
3.125 -7.6 +3.9
6.25 -141 +6.6
125 -15.2 -11.8
25.0 ‘ -26.1 -79

In the male groups, the 6.25 mg/kg and higher groups had greater than
10% decrease in weight gain whereas in females only the 12.5 mg/kg group
exceeded 10%. -

Organ Weight

Absolute organ weights, organ to body weight ratios, and organ to brain
weight ratios were performed for the liver, thymus, heart, lungs, right
kidney, right testis, and brain. There were no significant differences in
absolute organ weights (dosed group vs. control group). The few differences
in organ weight relative to body weight occurred primarily in the 12.5 and
25.0 mg/kg male groups which had moderate decreases in weight gain
compared to controls.

Clinical Pathology
None performed.
Clinical Si

Abnormalities of the skin at the application site were noted in female
mice in the 12.5 and 25 mg/kg dose groups and in male mice in the 6.25 mg/kg
dose group and higher. These abnormalities included irritation or redness,
thickening, scaliness, and/or bleaching.

Necropsy Data

The only lesion occurring in more than 1 of 10 mice was depigmentation
of hair at the 2pplication site in 25 mg/kg males and females ( 6 and 4 of 10
respectively). It should be noted that in the report from the original
laboratory, scars, crusts, and depigmentation of hair are interpreted as
evidence of skin inflammation and these were attributed to Benzethonium
Chloride (p. 30 and 33). However, the table of gross lesions (p. 33) indicates 2
scar in only 1 female mouse at 1.56 mg/kg and in no others. It would seem

13



more appropriate to consider this an incidental lesion inasmuch as it occurred
In none of the other 99 treated animals at up to 16 times that concentration.

Histopathology

The OP reported significant lesions only in the skin. These were related
to application of the test chemical, occurring in increasing fncidence and
severity with Increasing concentrations. The QAP and the PWG are in
- essential aggreement with this. As for the rats, the OP apparently did not
diagnose the proliferative lesions (acanthosis, hyperkeratosis) when
necrotizing Inflammation was diagnosed. This was not specified in the
narrative. It resulted in misleading tabular results showing decreased
hyperkeratosis and acanthosis in the 25 mg/kg male and female groups. The
QAP rightfully pointed this out and diagnosed the component parts of the
lesions in great detail (up to 9 diagnoses for the same section). The PWG
Chairperson's initfal review combined the proliferative lesions under
hyperplasia, epithelial, and the inflammation either as inflammation
necrotizing, chronic or chronic, active, or as inflammation, chronic, or
chronic, active. Inretrospect, the chronic and chronic, active modifiers could
be combined under chronic. In general, all lesions occurred with less severity
than in rats and, in particular, necrosis and/or ulceration were of lower
inctdence and severity.

As for rats, there was no description of the microscopic lesions.

Although hypercellularity of the bone marrow in 25 mg/kg rats was
noted it was not detected in the mice.

aummary

The PWG considered the 3.12 dose level to be appropriate for the chronic
study. This was based primarily on the occurrence of necrosis in the
epidermis in 6.25 and 12.5 mg/kg male groups. This occurred, however, in
only 1 mouse in each of these groups and was of minimal severity. The
possibility of a higher doce might be considered although the male group at
6.25 mg/kg had a 14% decrease in weight gain.

The PWG considered the pathology narrative to be unsatisfactory owing

to lack of lesion description or clarification of the decrease of
hyperkeratosis and acanthosis in the 25 mg/kg groups.

14



Action Items

1. The PWG Chairperson will review again the lesions in the treated
skin, classify them under chronic inflammation, necrosis, ulcer, and
epithelial hyperplasia, and produce tables useful for dose-setting for the
chronic.

2. The slides will be returned to the OP for reconsideration of the
sections of treated skin.

Action Taken

The following summary tables and individual tables from re-evaluation
of treated skin by the PWG Chairperson are provided. It should be noted that
the full PWG rated the severity of the lesions somewhat lower than the PWG
Chairperson (O to | degree lower)

15



SUMMARY TABLE

Male Mice

me/kg Q0 136 d12 623 123 230

inflammation, Chronic Dermis 1710* 2710 3710 6/10 9/10 10/10
0.0%* 1.0 1.0 1.0 1.2 20

Necrosis 0/10  0/10 0710 1710 1710 5/10
0.0 0.0 0.0 1.0 1.0 1.6

Ulcer 0/10 0/10 0/10 0/10 0/10 1710
0.0 0.0 0.0 0.0 0.0 1.0

Hyperplaisia, Epithelisl o/10 9/10 &/10 9/10 9/10 10/10
: 0.0 1.0 1.0 1.1 1.6 2.2

Female Mice

mekg 00 156 X12 625 125 250

inflammation, Chronic Dermis 1710%  6/10 8/10 8/10 10/10 10710
' 1.0** 1.0 1.0 1.1 1.6 1.9

Necrosis 0710 0/10 0/10 0/10 0/10  2/10
0.0 0.0 0.0 0.0 0.0 1.0

Ulcer 0/10 0/10 0710 0710 0710  0/10
0.0 0.0 0.0 0.0 0.0 0.0

Hyperplaisia, Epithelial 0710 9710 10/10 10/10 10710 10/10

0.0 1.0 1.0 1.0 1.5 2.0

* No. affected/No. in group
*% Average degree of severity
O-Within Normal Limits
1-Minimal

2-Mild
3-Moderate
4-Marked
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INDIVIDUAL ANIMAL TABLE

MALE MICE
Control
Animal * 1 2 3 4 S5 6 17 8
Infiammastion, Chronic, Dermis 0 0 0 0 0 0 0 0
Necrosis 0 0 0 0 0 0 0 0
Ulcer 0 0 0 0 0 0 0 0
Hyperplasia, Epithelial , 0 0 0 0 0 0 0 0
1.56 mg/kg

Animal * 11 12 i3 14 15 16 17 18
Inflammation, Chronic, Dermis 0 0 ! o 0 ! o 0
Necrosis 0 0 o o o0 o0 o0 O
Ulcer 0 0 o o0 o0 o o0 o0
Hyperplasis, Epithelisl 1 0 ! 1 1 1 1 !

3.12 mg/kg
Animsl * 21 22 23 24 25 26 27 28
Inflammation, Chronic, Dermis 0 1 1 1 0 0 0 0
Necrosis 0 0 6o 060 0 o o0 O
Ulcer 0 0 o o o0 o0 o0 oO
Hyperplasia, Epithalial 1 1 1 1 1 0 1 1

* Average degree of severity
0-Within Normal Limits
1-Minimal
2-Mild
3-Moderate
4-Marked
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6.25 mg/kg

Animal # 3t 32 33 34 35 36 37 38
inflammation, Chronic, Dermis ! 0 ! ! ! 0 ! 1
Necrosis 0 0 0 1 0 0 0 0
Ulcer ' 0 0 0 0 0 0 0 0
Hyperplasia, Epithelial 1 1 1 1 2 0 1 1

12.5 mg/kg
Animal * ' 41 42 43 44 45 46 47 48
Inflammation, Chronic, Dermis 1 2 1 1 0 1 1 1
Necrosis 0 0 0 0 0 0 0 1
Ulcer 0 0 0 0 0 0 0 0
Hyperplasia, Epithelial 2 2 1 1 0 1 1 2
25 mg/kg

Animal * 51 952 53 54 55 S6 57 58
Inflammation, Chronic, Dermis 2 2 2 2 2 2 2 3
Necrosis 0 0 2 2 0 2 0 1
Ulcer 0 0 o 0 1 o o o
Hyperplasia, Epithelial 2 3 2 3 2 2 2 2

* Average degree of severity
0-Within Normal Limits
1-Minimal
2-Mild
3-Moderate
4-Marked
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Animal *
inflammation, Chronic, Dermis
Necrosis
Ulcer

Hyperplasis, Epithelial

Animal #
Inflammation, Chronic, Dermis
Necrosis
Ulcer

Hyperplasia, Epithelisl

Animal #
Infiammation, Chronic, Dermis
Necrosis
Ulcer

Hyperplasis, Epithellai

* Average degree of severity
0-Within Normal Limits

1-Minimal
2-Mild
3-Moderats
4-Marked

61

81

FEMALE MICE

Control
62 63
0 0
0 0
0 0
0 0
72 73
1 0
o] 0
o] o]
1 o]
82 83
0 1
0 0
0 0

19

64 65 66

0 0 0 0 0
1.56 mg/kg

74 75 76 77 78

0 0 1 i 1

3.12 mg/kg
84 85 86 87 88

1 1 1 1 0

69 70
0 1
0 o
o 0
o o

79 80
10
0o o
0o 0
1o

89 90
1o
o o
o o



Animal *
Inflammasticn, Chronic, Dermis
Necrosis
Ulcer

Hyperplasia, Epithelial

Animal *
Inflammation. Chronic. Dermis
Necrosis
Ulcer

Hyperplasia, Epithelial

Animal #*
inflammation, Chronic, Dermis
Necrosis
Ulcer

Hyperplasis, Epithelisl

* Average degree of severity
0-Within Normal Limits

{-Minimal
2-Miid
3-Moderate
4-Marked

91

101

111

92

102

112

6.25 mg/kg

93 94 95 96 97

0 1 1 1 0

12.5 mg/kg

103 104 105 106 107
2 2 1 2 2
0 0 0 0 0
0 0 0 0 0
2 1 1 2 2

2S5 mg/kg

113 114 115 116 117

2 1 2 1 2

20

98 99 100
1 1 2
0 0o o
0 0o 0
1 T 1
108 109 110
2 1 1
0 o o0
0 0o 0
2 1 1
118 119 120
2 2 3
0 LI
0 0 0
2 2 2
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@ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health
National Institute of
May 2, 1994 Environmental Health Sciences
P.0O. Box 12233
Research Triangle Park, N.C. 27709

vasg

Mr. Elliot Harrison

Delta Analytical Corporation

7910 Woodmont Ave., Suite 1000
Bethesda, MD 20814

Dear Mr. Harrison,

Enclosed are the NTP/NIEHS mutagenicity data on Benzethonium chloride

(CAS # 121-54-0). We have tested this chemical as a coded sample in the Salmonella and
in vitro cytogenetics assays. The names of the test laboratories and results appear on the
data forms. I have enclosed code sheets and summary protocols for each test system.

The in vitro cytogenetics data have not been published. Irequest that you not publish these
data or include them in any formal report. You may reference the conclusion for these tests
as "NTP unpublished results." The references for the published data are as follows:

Zeiger, E., Anderson, B., Haworth, S., Lawlor, T., Mortelmans, K., and Speck, W.

(1987) Salmonella mutagenicity tests. III. Results from the testing of 225 chemicals.
Environ. Mutagen. 9(Supp! 9): 1-109.

I hope that this information is of use to you.

Errol Zeiger,
Head, Chemic
Information Management Office

Environmental Toxicology Program



SALMONELLA PROTOCOL

A1l chemicals are tested and evaluated as unknowns for their ability to induce
gene mutations in Salmonella typhimurium. A detailed protocol of the test

system is presented in Haworth et al., Environ. Mutagen. 5(Suppl. 1): 3-142,
1983. Chemicals tested most recently have been tested in this system with
minor modifications as indicated below. A preincubation modification of the
Salmonella test is used; the test chemical is incubated with the tester strain
either in buffer or S9 plus cofactor mix, for 20 minutes at 37°C prior to the
addition of soft agar and plating on minimal agar plates. All chemicals are
tested both in the absence of metabolic activation and with exogenous meta-
bolic activation (S9) from Aroclor 1254-induced Sprague-Dawley rats and Syrian
hamsters, in Salmonella strains TA98, TAlOO, TA1535, TAl1537 and/or TA97.
Testing is done either using a series of 4 strains or using a hierarchy of
strains. When tested in series all negatives are repeated; all positives are
repeated for conditions that elicited the positive response. When tested as a
hierarchy, chemicals are tested initially in TAlOO0 and TA98 and repeated if
positive. If negative, the chemical is then tested in 2 or 3 of the other
strains. If still negative, all strains are retested with a change in the S9
concentration. Each test consists of triplicate plating of concurrent posi-
tive and solvent controls and of at least 5 doses of test chemical; the high
dose is limited by toxicity or solubility, but not exceeding 10 mg/plate. A
positive response is defined as a reproducible, dose related increase in
histidine-independent (revertant) colonies. An equivocal response (?) is
either a non-dose-related increase or a response that is not reproducible. A
chemical is judged positive if a reproducible positive response is observed in
any strain/activation combination.



CELINLAR AND GENETIC TOXICOLOGY ERANCH, NTP
SAIMONELLA TESTING RESULTS

IAB: CASE WESTERN RESERVE ONIVERSITY

MOTAGENICITY OCNCLDSION:

121-54~0 Benzethonium chloride

Cas #:

ALIQUOT: 397650

SOLVENT: H20

TA100
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PROTOCOL: PREINCUBATION
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PAGE

121-54-0 Benzethonium chloride
SCOLVENT: H20

ALIQUOT: 397650
TA1537

Cas #:
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IN VITRO CYTOGENETICS PROTOCOL "SUMMARY

Chemicals are tested as unknowns for their ability to induce sister chromatid
exchanges (SCEs) and chromosome aberrations in Chinese hamster ovary cells. A
detailed protocol is presented in Galloway et al., Environ Mutagen. 7:1-51,
(1985). Chemicals are tested for both endpoints with and without metabolic
activation. The metabolic activation (S9) is derived from the livers of
Aroclor 1254-induced male Sprague-Dawley rats. Each test consists of con-
current solvent and positive controls and of at least 3 doses of test chemi-
cal; the high dose is limited by toxicity or solublity, but does not exceed 5
mg/ml. The data are statistically analyzed for both trend and peak response.
A positive response requires that 2 doses produce a significant effect (SCEs:
20% over control; aberrations: P<0.01); if only one dose or only the trend
test is significant, the response is considered weakly positive or equivocal,
respectively.

In the SCE assay without S9, the cells are treated with the chemical for 26
hours in McCoy's 5A medium; two hours after the chemical treatment begins
bromodeoxyuridine (BU) is added to the culture. After 26 hours the treated
medium is removed and replaced with medium containing BU and Colcemid and
incubated for 2 hours. Cells are then harvested by mitotic shake-off, fixed,
and stained with Hoechst 33258 and Giemsa. If insufficient cells are obtained
for scoring, later harvest times are used. -In the assay with S9, the cells
are incubated with the chemical, serum-free medium, and S9. After 2 hours,
the treatment is removed and replaced with BU containing medium for 26 hours.
Colcemid is present for the final 2 hours. The same procedure is followed for
harvesting and staining as for treatment without S9.

In the chromosome aberration assay without S9, the test chemical is incubated
with the cells in McCoy's 5A medium for 8 hours followed by a 2 hour incuba-
tion with colcemid. The cells are then harvested, fixed and stained with
Giemsa. For the assay with S9, the cells are treated with chemical and S9 for
2 hours. The treatment mixture is removed and the cells are then incubated
for 10 hours, with colcemid present for the last 2 hours. The cells are har-
vested in the same manner as for the treatment without S9. If significant
cell cycle delay is seen in either procedure, the cells can be incubated
longer prior to addition of colcemid.



IN VITRO CYTOGENETICS RESULTS
CHINESE HAMSTER OVARY CELLS
CAS #:

ALIQUOT #: 173525 IABCRATORY: Colunbia University

121~-54-0 CHEMICAL NAME: Benzethonium chloride

CHROMOSQME ABERRATICNS (ABS)

CONCLOSION: —
TRIAL §: 1 ACTIVATION: NA  DATE: 08/31/83 HARVEST TIME: 14.0
TOTAL ABERRATICNS COMPLEX ABERRATIONS
NO ABS  SCELLS NO ABS  %CELLS
DOSE TOTAL oF PER  WITH OF PERR  WITH
UG/ML  CELIS  ABS CEIL  ABS ABS CEIL  ABS
SOL: H20 100 4 0.04 4.0 1 0.001 1.0
TEST 0.9600 100 1 0.1  10.0 1 0.001 1.0
aac: 3.0000 100 10 0,10 10.0 0 000 0.0
9.6000 100 8 008 8.0 3 003 3.0
POS: MIC 0.1500 50 34 0.68 42.0 7 0.4 12,0
Total ABS Conplex ABS
TREND:  0.986684 1.012527
PROBABILITY:  0.161899 0.155643
REMARKS: CONTROL ALSO FOR 113918,
TRIAL 4: 1 ACTIVATION: RLI DATE: 08/31/83 HARVEST TDME: 14.0
TOTAL ABERRATICNS COMPLEX ABERRATIONS
NO BABS  SCEILS N BBS  %CELLS
DOSE TOTAL oF PER  WrmH CF PER  WITE
UG/ML  CELLS  ABS CEIL  ABS ABS CELL  ABS
SIL: H20 100 3 0.03 3.0 0 0.00 0.0
TEST 3.0000 100 5 0.05 5.0 1 0.00 1.0
axc: 9.6000 100 6 0.06 5.0 1 0.01 1.0
30.0000 100 6 006 6.0 0 0.00 0.0
POS: CPA 15.0000 50 16 0.32  28.0 4 0.08 8.0
Total ABS Carplex ABS
TREND:  0.945685 0.003262
PROBABILITY:  0.172155 0.498699

REMARKS: CONTROL ALSO FCR 113918.

PROGRAM CALL: -

STAT CALL: -

SIMPLE ABERRATICNS

NO ABS $CELLS
CF  PER WITH

ABS
3

10
9
5

27

PROGRAM CAIL: -

CELL ABS
0,03 3.0
0.10 9.0
0.09 9.0
0.05 5.0
0.54 36.0
Sinple ABS
0.540100
-0,294564
STAT CALL: -~

PER WITH
CELL ABS
0.03 3.0
0.04

Simple ABS

0.996012
0.159622

PAE 1
04/26/94
PURLICATION:
LAB CALL: (-)
OTHER ABS.
NO  $CELLS
OF  WITH
ABS  ABS
0 0.0
0 0.0
1 0.0
0 0.0
0 0.0
IAB CALL: (-)
OTHER ABS.
NO  SCELLS
OF  WITH
RBS ARS
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0



IN VITRO CYTOGENETICS RESULTS PAGE 1
CHINESE HA!'ETER.OVARY CELLS 04/26/94
CAS #: ’ 121-54-0 CHEMICAL NAME: Benzethonium chloride

ALTQUOT #: 173525 LABCRATORY: Colunbia University PURLICATION:

SISTER CHROMATID EXCHANGES (SCE)
QONCLUSIN : -
TRIAL #: 1 ACTIVATION: NA DATE: 08/31/81 PROGRAM CALL: - STAT CALL: - LAB CALL:

DOSE TOTAL NO. OF MO, OF SCE/ SCE/ HRS IN % INGR
OG/ML CELLS CHRMD SCES CHROMO CELL BROU OVER SOL

SCL: H20 50 1047 434 0.41 B.68 26.0
TEST 0.9600 50 1049 458 0.44 9.16 26.0 5.33
o0 o} 3.0000 50 1050 457 0.44 9.14 26.0 5.00
9.6000 50 1048 473 0.45 9.46 26.0 8.88
POS: MLC 0.0050 25 523 639 1.22 25.56 26.0 194.76
TREND: 1.198638
PROBABILITY: 0.115334
REMARKS: CONTROL ALSO FOR 113918,
TRIAL #: 1 ACTIVATION: RLI DATE: 08/31/83 PROGRAM CALL: - STAT CALL: - LAB CALL:

DOSE TOTAL NO. OF NO. OF SCE/ SCE/ HRS IN % INCR
UG/ML CELLS CHROMO  SCES CHRQMO CELL ERDU OVER SOL

SOL: H20 50 1043 369 0.35  7.38  26.0
TEST 3.0000 50 1048 347 0.33  6.94  26.0 -6.41
oac: 9.6000 50 1050 359 0.3  7.18  26.0 -3.36
30.0000 50 1047 367 0.35  7.34  26.0 -0.92
POS: CPA 1.0000 50 1045 790 0.76 15.80 26.0  113.69
TED: 0.013273 ‘
PROBABILITY:  0.494705

REMARKS: CONTROL ALSO FOR 113918.
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