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140
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245, 255, 267, 274, 292, 312-313, 315-
316, 324, 359-360, 405, 417-419, 429,
433,435

acetyl tributyl citrate 155, 246, 266, 429
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100

acrylates 152-153, 177,222, 228, 264,
429, 437, 441-442, 444

acute paronychia 95,113

adhesion 11, 15, 24, 36-37, 49-50, 55, 69,
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150-151, 153-156, 158, 165, 167, 169-
170, 176-178, 180, 190, 203, 211, 227,
229-231, 240-250, 252-254, 259-261,
264-265, 267, 272-275, 278, 283-285,
287-289, 300-303, 305, 307-309, 338,
359, 367, 399, 403, 407-408, 411, 425,
429-430, 432-444

adipates 156

adipic acid 153, 429

aerosolize 132,138
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alcohol 119-120, 140, 158, 180-181, 187,
243,245, 255, 413, 417, 430-432, 435,
438

allergens 163, 239, 256, 308, 338, 360,
363, 420-421
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alpha keratins 27

amino acid 29, 51, 140-141
amyl acetate 158,430

anemia 9, 20, 24,79, 85
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anticoagulants 63

anti-fungal 90, 113, 183, 186, 402
antiseptic 127-128, 138

arginine 31

arteries 8-9

autoclave 124-126, 138, 414-415
autoimmune 24-26, 55, 57, 68, 79, 85-86
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bacterial 19, 24, 33, 57-58, 60, 73, 89,
92-93, 96, 112-113, 142, 183, 357, 402,
421-422

basal 10-13,24

basal layer 10-11, 13,24
basement membrane layer 24
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bed epithelium 9, 20-21, 24, 36, 38-39,
52,63, 86

beeswax 147, 363

bentonite clay 164, 167, 430

benzoates 156

benzyl alcohol 158, 430

benzyl benzoate 156, 430

biological indicators 113, 126, 138-139

bleach 119, 121-122, 124, 138, 140, 360

blood 8-10, 12, 17, 20, 24, 34, 63, 77, 88,
116, 119, 121-123, 127-129, 138, 186,
292,313, 362

bloodborne pathogens 116,119, 121,
123,127-129, 138
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bodily fluids 94
brittle nails 47, 314, 406, 409

brittleness 31, 45-47, 50-51, 83, 109,
143, 155-156, 173, 180, 203, 218, 231,
246, 261, 276, 285-286, 308, 314, 318,
358-359, 424, 432-433, 438-439, 441,
443

butyl acetate 157, 245, 247, 267, 431
butyl alcohol 158, 431

butyl glycol 158, 431

butyl lactate 158, 431
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calcium 31, 34, 64-65, 164, 167, 177-
178, 409, 431

camphor 155, 432

cancer 78,80, 85,198, 209-210, 316-318,
335,412

capillaries 9,24

castor oil 156, 168, 172, 432, 437

cavitation 131, 138

cell layer density 42, 51

cellulose acetate butyrate 153, 167, 432

ceramides 31,51, 140

certified organic 356, 399

chemical 24, 30-31, 51, 59, 100, 113,
117-123, 132, 138, 147, 151, 154, 156,
161, 169, 178, 186, 191, 218, 221-
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259-260, 264, 267, 269, 272, 290, 298,
307-309, 312, 314, 317, 326, 329, 334,
338-339, 353, 371, 373, 376, 403, 408,
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436, 443

chemotherapy 57, 60, 63, 67, 409

cholesterol 31, 140
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chronic paronychia 96, 113

circulation 33,67, 87

citrates 156, 172

cohesion 37,51, 100, 114, 150-151, 170,
190

collagen 12,174,319

colorants 149, 160-161, 163-165,
177, 186-187, 190-191, 205, 235-237,
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297, 337-338, 349, 392, 407, 411, 447
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138, 249, 276, 294, 339, 357, 415, 421

copd 78

copolymer 152-154,177,190-191, 269-
270,272, 278, 292, 294-295, 298, 307,
429, 435, 440, 442, 444
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114, 148-149, 151-152, 157, 161, 163-
164, 178, 183-185, 188-189, 212, 222,
225-226, 264-265, 296-297, 319, 334-
335, 337-338, 347, 352, 354, 357-359,
361-363, 373, 379-380, 398, 416, 419,
424, 429-430, 439

covalent bonds 29, 51, 150, 240-241,
259, 287, 290, 298, 302-303, 307, 309,
311, 326,433, 435

crack front 109-113

crystalline keratin 35-36, 51-52

cuticle 11, 14-15, 17-18, 24-26, 55,
67-68, 85, 96, 142, 242-243, 248, 250,
272, 321, 328, 345, 358, 370, 408
cyclohexanone 158, 432

cysteine 12,29, 31, 51, 140

cysts 94-95,113

cytoplasm 28
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damage ix, 7,9, 12, 14-16, 18, 21-22,
25-26, 31, 36, 45, 48-50, 52-53, 55-56,
59-62, 65-66, 73, 76, 79, 83-84, 86-87,
89,93, 96-103, 105, 110, 112-115, 121
122,124, 136, 143, 151, 153-154, 157,
165, 169-171, 178, 181, 194, 210, 213-
216, 219-220, 248-249, 254, 257-258,
261, 274, 276, 302-303, 307, 310-313,
317-318, 320-321, 323-326, 328, 343,
345-346, 350, 359, 361-362, 378, 382,
399-401, 408, 410, 412, 430-431, 434,
436, 439

deficiency 19-20, 24, 34, 65, 67,79, 82,
85,109

deformities 33, 68, 71, 79-80, 87

dehydration 72,102, 114, 312, 405
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delamination 254, 259, 320, 326

denature 31, 138, 258, 313-314, 326,
407, 442

dermis 9,11-12,22,24,26

dermnet 81

desorption 72-73, 85

diabetes 20, 63, 88, 93

diacetone alcohol 158, 245, 432

diethylene glycol monoethyl ether 158,
433

differentiating 14-15

differentiation 14

dimethyl sulfoxide 158, 433

dipropylene glycol methyl ether 158,
434

disinfectant 59, 118-124, 128, 132-133,
136, 138-139, 414

diethylene glycol monoethyl ether 158,
433

dimethyl sulfoxide 158, 433

dipropylene glycol methyl ether 158,
434

disinfection 92, 95,113, 115-119, 122,
128,132, 136-138, 143, 415

dispersing agents 164

distal 5-7,11, 17, 19-20, 22, 24-25, 32,
35, 52, 58, 68, 70-71, 142

distal matrix 35, 52

distal phalanx 7, 20, 22, 25, 70-71

disulfide bonds 12, 29, 51, 140

dorsal 5-6,9, 11, 18, 25, 35-36, 52,
55-58, 61, 68-69, 85, 87, 91, 104, 107,
109, 142

dorsal matrix 11, 18, 25, 35, 52, 68, 104,
142

dorsal pterygium 55-58, 85

dry heat sterilization 115, 126, 138

durability 27, 29-30, 36-38, 45, 50,
52-53,108, 131, 148-149, 151-156,
158, 160, 174-176, 178, 180, 182, 191,
194, 207, 221, 227, 229-231, 233-234,
246-247, 251, 253, 259, 261, 266, 270,
272-273, 275-276, 278, 282-283, 285,
288-289, 291, 298, 304, 306-307, 309,
311, 338, 359, 367, 393, 409, 425, 429-
438, 440-444

dyes 72,147,160, 163-165, 190, 356

€

eczema 16,55, 58, 60, 68, 82
efficacy 119-123, 133, 138-139, 386
e-file manicure 97

environmental impact 120-123, 149,
162, 356

enzymes 28-29, 334, 353
epithelial 10-11

eponychium 18-19, 142

epoxy 154,229, 432,435, 444
ethanol 157-158, 187, 245, 435

ethyl acetate 157, 180-181, 245, 255,
267, 316, 355, 435, 439

ethyl alcohol 120, 158, 245, 435
ethyl cellulose 153, 435

ethylene glycol monoethyl ether 159,
435

ethyl lactate 159, 316, 435
ethyl tosylamide 154-155, 435

f

fatty acids 31, 52

felon 92,113

fibrils 29

fibroblasts 12

film former 151-153, 190, 429, 432, 437,
439-442, 444

flexibility 12, 22, 26, 28, 31, 36-37,
45-47, 50-53, 109, 140, 149, 153-156,
158-160, 173, 180, 191, 227, 229-231,
246, 253-254, 260-261, 264-266, 270,
276,278-279, 282-286, 291, 298, 307-
308, 314, 318, 359, 398-399, 406, 410,
429-444

forceable removal 100, 113, 312

formaldehyde 56-57, 140, 153, 177, 442

formalin 56

free edge 6, 19-20, 25, 28, 32, 38, 43-44,
48, 56-57, 59, 61, 67-70, 87-88, 104-105,
107-108, 152, 248, 275, 313, 320, 326,
331, 336, 423
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fungal 19, 24, 33, 43, 57-58, 60, 68, 73,
89-93,113-114, 134, 137, 142, 183, 186,
312, 402

g

gelatin 147
genetic 27,71, 78, 80, 85, 108

glitter 162, 166, 175, 181, 192, 205-206,
248, 392-393

gloves 19,41,70,92,97,105, 118, 121,
123-124, 127-131, 157, 171, 209, 240,
248, 258, 274, 279, 292, 302, 305, 308,
315, 321, 333, 336, 347-348, 400, 408

glutamic acid 31, 140
glutamine 31, 140

glycerin 71, 85, 154, 173, 181, 318, 436,
440

glyceryl triacetate 156, 160, 436, 443
glycol ethers 156

grit 48-49, 59-62, 87, 248, 273, 322-323,
325

grooves 19, 21-22, 25, 38-39, 41, 49, 63,
67, 76-77, 80, 85-86, 95, 105, 114, 142-
143, 177-178, 241, 243, 260, 320

h

hand sanitizer 128, 416

hardness 27, 29, 36, 45, 48-53, 101,
115, 143, 151, 153-154, 167, 180, 190,
229-231, 246, 253-254, 260, 270, 285,
308, 404, 406, 430, 432, 435, 437, 440,
442-443

hematoma 63-64, 88
henna 147,334
hepatitis 80, 127

herpes 94,113

herpetic whitlow 94, 113
hexanediol 155,437
hexylene glycol 159, 173, 437
hippocratic fingers 78
hiv 127

holographic 162, 175
homopolymers 270
hook nail 70
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hormone 34, 43

hsv 94

human papilloma virus 68

humectants 71, 85,173

hybrid 160, 190, 440-441, 444

hydration gradient 37, 52

hydrophilic 71-72, 85

hydrophobic 71, 85

hyperkeratinization 25, 67, 85

hyperkeratinized 16-17, 97, 113, 142

hyperkeratosis 16-17, 25, 67-69, 85

hyperthyroidism 60

hypoalbuminemia 64

hyponychium 8, 18-21, 25, 38, 55-56,
59-60, 67-68, 85, 88

hypothyroidism 60

i
implements 17, 57, 59, 95-96, 98, 118-

122, 124-126, 132-134, 137, 249, 321,
333,414

inci 151-152, 178, 189, 225-226, 361-
362, 415-416

indicator organisms 118, 139

infection 9, 11-12, 17-18, 24-26, 54,
57-59, 67-70, 79, 86, 89-99, 113-114,
117,127-129, 133-134, 137-138, 142,
183-184, 245, 312, 323, 343, 358, 362,
402, 415, 421-425

ingrown 69-70, 86

inorganic 160-161, 399-400
intercellular matrix 72, 85
intermediate nail plate layer 36, 52

international nomenclature of cosmetic
ingredients 151, 225, 361

invasive 97,112,114

iron 20, 31, 41, 79, 82, 85, 109, 160-161,
235-236, 296

iron deficiency 20, 79, 85, 109
isobutyl acetate 159, 437

isopropyl alcohol 120, 158, 180-181,
243, 245, 255, 417, 438

isopropyl myristate 156, 246, 438
isopropyl palmitate 156, 438
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k

keratin 5,10, 12, 14, 16, 24-31, 35-36,
42,51-53,71-72, 85, 89, 91, 100-101,
108, 110-112, 140, 174, 178, 186, 257-
258, 315, 319, 363, 406, 409

keratin filaments 28-29, 35-36, 51-52

keratinization 16-17, 25, 28-29, 31-32,
36, 64, 86-87

keratinocytes 10-16, 24-26, 28, 30-32,
35-37, 40, 51-53, 64-66, 71-72, 85, 104

koilonychia 78-79, 85

1

lakes 160, 163-165, 190

lateral 5-6,9, 21, 25, 38, 69, 92, 95, 97-98
lateral grooves 21, 25,95

lateral nail fold 9

leucine 31, 140

leukonychia 64-66, 68, 86-87

lichen planus 55, 57, 60, 79-80, 86-87
lipid 12, 30, 53, 71, 82, 417

lively cell 15,25

longitudinal ridges 38, 52

lunula 19-20, 24-25, 35-36, 43-44, 52,
108

lupus 20, 25, 57
lysine 31, 140

m

machine manicure 97
malformed 33
manganese 31

matrix 8-11, 13-22, 24-26, 28, 30-36,
38-45, 52-53, 55-57, 64-68, 70-72, 76-77,
79-80, 82, 85-87, 89-93, 95, 104, 108,
114, 142, 178, 186, 247, 251, 282, 295,
298, 311, 362, 402, 408-410, 441

matting agents 164
melanin 11, 80-81, 86, 210
melanocytes 11, 80, 82, 85
melanonychia 80, 86
metabolism 9, 33

methacrylic acid 31, 59, 140, 230, 258,
302-303, 307-308, 359, 399-400, 408,
438

methoxypropanol 159, 438

methyl acetate 159, 316, 439

methylene chloride 114, 140, 317-318,
326, 412,433, 439

methylene glycol 56, 140

methyl isobutyl ketone 159, 439

mica 148,160, 162, 164, 172,177, 191,
205, 439, 442

microfractures 109, 114

mineral 160, 162, 372, 430, 439, 441

mma 45-46, 269-270, 283-284, 439

monomer 45-46, 57, 59, 190-191,
223-225, 228-230, 239, 247, 250, 259-
260, 264-265, 269-270, 274, 278-279,
281-284, 286-294, 297, 299-301, 303-
309, 321, 336-337, 339, 404-405, 420,
429-444

mrsa 127

mylar 162

myth 19,31, 61, 65, 102, 134, 137, 157,
203, 222-223, 258, 292, 302, 304-305,
313, 334, 343, 359, 394, 403, 409, 413,
421, 425-426

n

nail bed 8-10, 12, 15, 19-22, 24-26, 30,
32, 35-41, 45, 52-53, 56-61, 63, 67-68,
70-71, 80-81, 85-88, 91-92, 99, 107-108,
111, 113, 115, 142, 178, 186, 205, 207-
208, 218, 236, 238, 251, 319, 321, 323,
325-326, 333, 360, 362, 403, 406-407,
409-410, 424-425, 442, 444

nail clubbing 78, 86

nail cul-de-sac 18, 52

nail dehydrator 83,110, 114, 260

nail dystrophy 55, 85-87

nail ligaments 22, 25

nail matrix 8-11, 13-16, 18-22, 25-26,
28, 32-33, 38-40, 42, 55-57, 64, 66-68,
70-71,76-77,79, 86-87, 89-93, 95, 114,
178, 362, 408, 410

nail plate ix, 5-22, 24-42, 44-77,
79-105, 107-115, 131, 134-135,
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140-143, 147-153, 155-156, 159, 164-
167,169-170, 172, 175-178, 180-181,
183, 186-188, 190-191, 195, 200-201,
203-204, 210-211, 218, 227, 233,
237, 240-246, 248-250, 256-260, 267,
272-275, 278, 280, 282-283, 287-289,
292,299, 302-303, 306-307, 309-315,
317-326, 330, 332, 336, 358-359, 362,
367, 393, 399-400, 402-403, 405-410,
412-413, 419, 421-424, 429, 436, 438-
440, 447

nail pocket 18, 52

nail sinus 18-19, 52

nail unit 5-6, 8-9, 16-17, 21-22, 25, 30,
40-41, 71, 92-93, 313, 413

neopentyl glycol 153, 156, 246, 429, 439

nicotine 72

nitrile 130, 157, 209, 240, 274, 279, 305,
308, 321, 333, 336, 398

nitrocellulose 149, 152-153, 157-159,
430-432, 439

non-crystalline keratin 36, 52
non-porous surfaces 123, 139
nucleus 12, 14, 26, 28
nutrition 19, 32, 82, 85, 361

o

onychia 92-93,114
onychocryptosis 69, 86
onychocytes 28, 52

onychodermal 8,20-21, 26, 38, 142

onychodermal band 8, 20-21, 26, 38,
142

onychogryphosis 71, 87

onycholysis 15,21, 26, 41, 58-61, 68, 70,
73, 80, 86-87, 89, 92, 102, 112, 325, 331,
403, 406-407, 425

onychomycosis 68, 89-91, 112-115, 142
onychophagia 87

onychorrhexis 82, 85, 105, 114
onychoschizia 105, 107, 114

opacifier 429

opacity 160-161, 164, 166-168, 177, 190-
191, 236, 392, 431, 438, 444

organelles 28
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organic 51,123, 141, 160-161, 189, 191-
192, 269, 352, 355-356, 359, 399, 421

osteoarthritis 70

oxygen 9,12, 20, 24, 33, 76-77, 208-209,
217,223,240, 313, 329, 333, 353, 355,
361, 371, 392, 419

P

paronychia 93, 95-97,112-114

parrot’s beak nails 71, 74, 87

pathogen 114,127,133

paul rollins vi, vii, 15, 82

periosteum 22, 26

ph 31-32,59, 138, 256-259, 261, 302-
303, 314-315, 326, 399-400, 408, 427,
438, 440-441

phalanx 7, 20, 22, 25, 70-71

phenolic compounds 122, 139-140

phospholipids 31, 140

phthalic anhydride 154, 440

pigment 80, 100, 160, 166-168, 205,
236-237, 261, 296, 309, 429-431, 436,
439-444

pincer nails 70-71

pitting 69, 86-87, 101, 165

plasticizer 155-156, 159-160, 191, 246-
247,261, 429-430, 432-433, 435-439,
441-443

polymer 25, 45, 140, 150-152, 155,
158, 186, 190-191, 208, 218, 224-225,
227,229, 231-232, 238-239, 246-247,
251, 255, 259-261, 264, 268-270, 275,
278-279, 281-285, 287, 291, 293-296,
299-301, 304, 307-311, 314, 336, 393,
402, 404-405, 424-425, 429-430, 432-
433,435, 437, 439-442, 444

polymerization 30, 191, 194, 202, 208,
217-218, 224-225, 231-235, 238-239,
250-252, 259-261, 263-265, 267-268,
272,274-276, 278-279, 282, 285-287,
290-291, 293, 297-300, 307-309, 393,
404, 425-426, 430, 433, 436

polyurethane 152, 177, 430, 441

polyvinyl butyral 153, 168, 177, 441

porosity 72, 407

pregnancy 34, 43,413
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propylene glycol 156, 159, 173, 245, 318,
441

protein 10, 25, 27, 29-31, 51-52, 138,
140, 258-259, 314-315, 319, 326, 334,
407-409

proteus vulgaris 93

proximal 5-6,9, 11-12, 14-20, 24-26, 35,
41, 52-53, 55-56, 58, 67, 85, 93-94, 142,
289, 330, 332, 351, 358, 370, 409

proximal matrix 35, 53

proximal nail fold 11-12, 14-20, 24-26,
41, 52-53, 55-56, 67, 85, 93-94, 142, 289,
330, 332, 351, 358, 370, 409

pseudo leukonychia 65-66, 87
pseudomonas 93, 114

psoriasis 16, 43, 58, 60, 63, 68-69, 82,
86-88, 109

psoriatic arthritis 68, 70
psoriatic nail dystrophy 87
pterygium 38, 55-58, 80, 85-88, 140

q
quaternary ammonium compounds 123,
139, 141
quats 123,139, 141

r

radiation 67, 80, 195-196, 198, 210, 217-
218,262

reduced cohesion 100, 114

reduced surface hardness 101, 115

regulatory 120-123, 128, 132, 152, 160,
163, 194, 225-226, 269, 337, 357, 418

resin ix, 151-154, 177, 191, 263-266,
269, 273-276, 278-279, 294, 432, 435,
442

rheology 166, 168, 191

rheumatoid arthritis 20, 26, 70

ridges 38,41, 49, 52, 76, 86, 142,
177-178

risk 16-18, 21, 57, 61, 70, 92-93, 95-98,
105,117, 120-121, 127-129, 132, 134,
137, 163, 165, 174, 184, 208-210, 234,
251, 258, 273, 275, 278, 281, 289, 291,
297, 300-301, 305, 318, 322-323, 327,

329, 332-333, 338-340, 345-348, 355,
357, 359, 361, 377, 391-392, 396, 399,
403-404, 412-413, 415-418, 423, 425

S

safety precautions 120-123, 261, 303,
413

salmon patch 68

sanitation 116-117, 129, 136, 139, 143,
415

sanitize 116-117, 139

scope of practice 54, 84,91, 127, 183,
325, 333, 350, 378-379, 390

scope of work 59,91, 115, 325

sebacates 156

sebaceous glands 30, 53

sebum 30

selenium 31, 53

serine 31, 141

silica 164, 168, 177, 266, 436, 441

silicon 31,48

sodium hypochlorite 119,121, 138, 140

sole horn 38

solute 156

solvents 46-47,79, 85, 101-102, 104,
109, 114-115, 149, 152-154, 156-160,
163,167, 175-183, 186, 209, 233, 245-
246, 250, 255-256, 310-311, 314-316,
318-321, 326, 328, 360, 397, 417, 430,
441

spoon nails 78-79, 85

spores 92, 113,115,119, 126, 138

spore testing 125, 139, 415

squalene 31, 141

stabilizers 119, 138, 140, 164, 237, 247,
264-266, 274, 279, 286, 309

staining 100, 147, 165, 176-177, 447

staphylococci 92-93, 115

stem cells 10-11, 13-15, 17-18, 25-26,
28, 32, 35, 39-40, 142

sterilization 92,113, 115-116, 119, 124,
126, 133, 138-139, 415

storage 120-123, 134, 136, 249, 261-262,
265, 275-276, 304, 306, 309, 347, 383-
384,411
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stratum corneum 11-14, 16-17, 25-26,
30

strength 12, 22, 24-25, 35-37, 45-47,
50-53, 109, 143, 151, 153, 168, 175, 189,
200, 203, 219, 227, 229, 233, 247, 253,
259-262, 266, 270, 272-273, 276, 278-
279, 282-283, 291, 300-301, 306-307,
309, 311, 326, 404-406, 409, 426, 430-
437,442-444

structure vi, ix, 5-6, 8, 10-12, 14, 22,
25-27,29-32, 35, 50-52, 70, 79, 84, 110,
112-114, 138, 140, 146, 155-156, 161,
185-186, 218, 226-227, 231, 238, 251,
255, 259, 261, 279, 282, 285, 287, 307,
310-311, 314-315, 326, 329, 356, 379,
400, 403, 406-409, 415, 437

styrene 153,177, 442

subcutaneous tissue layer 26

subungual hematoma 63-64, 88

sucrose acetate isobutyrate 156, 246, 442
sulfur cross-links 28-29, 53

suspending agents 150, 166-167

t

thyroid 43, 58, 109

titanium dioxide 160-161, 164, 177,
235-237, 296, 309, 442

tocopherol 152,178, 318-319, 334, 361,
442

topical 31,90, 115, 178, 184, 319,
361-362

tosylamide 153-155, 177, 435, 442

toughness 29, 36, 45-47, 49-50, 53, 109,
153, 155, 191-192, 227, 246, 253, 261,
399, 429, 434, 438, 440-441, 443

transducer 131-132, 139
transverse 22, 40

trauma 21, 41, 45, 55-57, 59-61, 63,
65-71, 76, 82, 86-88, 94, 101-102, 109,
113-114, 178, 249, 343, 403

tuberculosis 118

u

ultrasonic cleaner 132
universal solvent 156
uv sterilizer 133

A\

veins 9

ventral 5-6, 11, 26, 28, 35-36, 38, 53,
55-58, 87-88, 107, 110, 140

ventral matrix 11,26

ventral nail plate layer 36, 53
ventral nail pterygium 56, 88
verruca 68

vinyl acetate 154, 266, 440, 444
virucidal 139

viscosity 153, 155, 157-159, 166-168,
192, 229, 245-246, 250, 254, 259-262,
265, 274, 280, 309, 396, 398-399, 410,
430-432, 434, 436-438, 440-441, 443

vitaly solomonoft vii, 13, 15, 82, 99

vitamin 19, 34, 41, 79, 82, 152, 178, 198,
318-319, 334, 361-362, 430, 439, 442

w

wart 68

wear resistance 45, 48, 50, 53, 152-153,
155-156, 192, 441-443

white superficial onychomycosis 91, 115
wso 91,115

z

zinc 31,41, 53,67,79, 164, 177, 444
zinc oxide 164, 177, 444
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