J. Soc. Cosmet. Scientists Korea
Vol. 37, No. 3, September 2011, 247-256

Methoxycinnamidopropyl Polysilsesquioxanel| SHEE 0| 2¢t
Hi - EjX} WAHSM o435

EEM YHH ALY UEF ZIH-GYE HAF AR 2 YN

ARG IR DT AKTR), *(FIAIA Lo AE
(2011 99 99 H=m, 20119 99 16¥ 44, 2011 9€ 19¢ A=)

Embryo-Fetal Developmental Toxicity Study of
Methoxycinnamidopropyl Polysilsesquioxane

Jeong-Sup HongT, Jeong-Hyeon Lim, Kang-Hyun Kim, Myeong-Kyu Park,
Ki-Yeon Jo, Gil-Jong Park, Taek-Kyu Jung®, Ja-Young Kim*, and Kyung-Sup Yoon*

KTR (Korea Testing and Research Institute), 7-6, Gomak-Ri, Wolgot-Myeon, Gompo-Si,
Kyunggi-Do 415-871, Korea
*R&D Center, Saimdang Cosmetics Co. Ltd.
(Received September 9, 2011: Revised September 16, 2011: Accepted September 19, 2011)

2 9 710] 71 A ARTALE 3 FE B A0 Qg AP FAVE AZIEG e, Fo1A Aok
& hesfel T2 QLAY BAZF A5 3 ek, ol Qlsho], He] A HAEA AT faAR ohlek eba el
53 ThFe o)l A AADAL ATH T YOr, T F9 St #71-7] ARTE A AAAA ] B
Aol ¥ AT Awe ;i A5t k19 AT AL HARARA ABA ] £ 2R A2 S A2,
2 8 54 B7hel diste] BirE uhr Gtk 2 AT A AL AR w5 A A 5 23 4 ] 82k
gl g o Bl MY Qe B SLo.2A, olefd Brhs B AGEe] QA QA Aol wE HS
A5 B9 0 - Heke] o)yl thEt TAN JuE ATHE Ao slhar,

Abstract: Existing organic UV protection materials seem to be problematic due to their penetration and irritation
to skin. Inorganic UV protection materials are also at issue for safety of their nano-type transformation. Therefore,
the recent studies of UV protection materials have been focused not only on the effectiveness but also on their safety.
One of the UV protection materials in study which have higher safety is the organic-inorganic conjugation type UV
protection material. Previously, we have reported the manufacturing process, physical property and UV protection
efficiency of methoxychinnamidoprophy poloysilsesquixan as a new cross-linked polymer type UV protection material.
In this study, we have evaluated the effect of the methoxychinnamidoprophy poloysilsesquixan on embryo-fetal de-
velopment in SD rats. This study is expected to show some definite information related to the effect on pregnancy
or embryo-fetal abnormality in case of the clinical exposure of the methoxychinnamidoprophy poloysilsesquixan.
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Table 1. Clinical Signs of Maternal Rats
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Group Dose Number of
(mg/kg B.W.) animal
Gl 0 20
G2 250 20 Alopecia (4)
G3 500 20 Alopecia (1)
G4 1,000 20 Alopecia (1)
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Dose

Day(s) after gestation

Group (mg/kg
B.W.) 0 1 2 3

9 10 11 12 13 14 15 16 17 18 19 20

Mean 266.9 275.3 282.9 287.6 293.1 299.9 304.7 308.0 306.7 311.9 318.7 329.1 336.5 340.7 346.9 352.4 361.0 376.2 393.2 411.1 426.1

Gl 0 SD. 140 132 146 134 143 151 134 146 138 145 194 142 153 163 179 185 20.2 180 197 202 231

N 20 20 20 20

20 20 20 20 20 20 20 20 20 20 20 20

Mean 274.7 282.1 283.6 294.7 303.4 309.2 308.1 312.9 319.4 322.2 327.9 335.9 343.9 349.2 356.0 362.8 371.0 383.3 402.0 421.0 436.6

G2 250 SD. 146 123 165 191 142 160 225 207 182 172 152 170 169 181 186 203 203 193 215 228 237

N 20 20 20 20

20 20 20 20 20 20 20 20 20 20 20 20

Mean 252.4 257.6 264.4 270.9 275.1 281.2 282.4 281.0 281.2 285.3 291.7 302.0 309.4 313.9 315.9 323.1 334.6 348.2 363.9 381.9 403.1

G3 500 SD. 173 178 170 182 183 189 207 174 197 186 196 204 194 199 218 225 21.8 244 257 275 286

N 20 20 20 20

20 20 20 20 20 20 20 20 20 20 20 20

Mean 272.4 280.8 291.0 296.7 301.9 308.1 311.8 312.9 317.9 319.5 325.7 337.6 344.1 349.2 354.2 361.4 369.9 384.0 401.9 420.5 437.7

G4 1000  S.D. 147 165 180 161 168 165 182 175 177 168 206 194 192 20.7 234 215 231 240 249 271 275

N 20 20 20 20

20 20 20 20 20 20 20 20 20 20 20 20
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Table 3. Food Consumptions of Maternal Rats
Dose Day(s) after gestation
Group (mg/kg
B.W.)) 0 2 4 6 8 10 12 14 16 18 19
Mean 1882 2193 2353 2813 2678 2432 3045 2649 3018 2971 3058
Gl 0 S.D. 3.90 4.07 421 1343 793 465 2035  4.08 3.56 467 1082
N 20 20 20 20 20 20 20 20 20 20 20
Mean 2137 2531 2537 2450 2539 2910 2567 3687 2917 2709 2784
G2 250 S.D. 3.81 5.62 211 494 462 1367 392 4655 344 5.79 4.99
N 20 20 20 20 20 20 20 20 20 20 20
Mean 1825 2456 2593 2644 2429 2723 2605 2727 3020 2818 27.90
G3 500 S.D. 4.10 5.05 453 2.90 7.18 433 3.63 324 377 4.30 421
N 20 20 20 20 20 20 20 20 20 20 20
Mean 1962 2937 3709 2854 2695 3051 2771 2649 3042 29.05 27.26
G4 1000 S.D. 352 2481 4282 822 1151 2158 474 4.26 4.66 354 3.56
N 20 20 20 20 20 20 20 20 20 20 20
Table 4. Implantation Rate and Fetal Mortality in Maternal Rats
Dose . .
Group (me/ke . No. of. Implantation Implantation Earl?f Late. Fetal Total
BW) implantation  rate (%) rate (%)  resorption  resorption death  No. of death
Sum 301 9 2 0 11
Mean 15.1 92.2 92.2 0.5 0.1 0.0 0.6
Gl 0 S.D. 1.5 10.7 10.7 0.7 0.3 0.0 0.8
N 20 20 20 20 20 20 20
Sum 311 7 2 0 9
Mean 15.6 914 914 0.4 0.1 0.0 0.5
G2 250
S.D. 11 10.6 10.6 0.7 0.3 0.0 0.8
N 20 20 20 20 20 20 20
Sum 299 4 4 1 9
Mean 15.0 84.4 84.4 0.2 0.2 0.1 0.5
G3 500
S.D. 2.2 14.8 14.8 05 0.5 0.2 1.2
N 20 20 20 20 20 20 20
Sum 303 3 2 0 5
Mean 15.2 86.7 86.7 0.2 0.1 0.0 0.3
G4 1000
1.8 12.2 12.2 0.4 0.4 0.0 0.6
N 20 20 20 20 20 20 20
B B4 ZAZEE FES g1} (fetuses) oA B2 9l pgeFTolFoa] A1E X o)At (ectopic right kid-
=t} (Table 8). ney), A1-5-2-4k(dilated renal pelvis), =% oA (dilata-

LH 1—7]0])\]— ) -7'—7_|ﬂ7

of tigt Avldsy A4

_—

tlo

tion or flexion), 53°&2] & H|o]’d(cardiac dysmorphia),

Za) ) =7} (extra-rib), ™ 2]wu]

3} (incomplete os-
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Table 5. Relative Organ Weights of Maternal Rats (Unit : g)
Group Kidney Adrenal gland Ovary L
Dose Body . . Pituitary
(me/ke weights Liver Spleen Brain gland Lung Heart Thymus Uterus
B.W.) Lt. Rt Lt. Rt. Lt. Rt.
Mean 1000 383 025 023 017 0.011 0.011 0.016 0016 0.46 0.004 032 026 009 1886
((;1) S.D. 0.0 023 005 003 004 0.00Z2 0.002 0.006  0.003  0.05 0.001 005 003 0.03 1.27
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 1000 362 024 024 017 0.014 0.012 0.016 0014 0.46 0.004 034 025 008 1955
(2(;%) S.D. 0.0 027 002 002 002 0019 0.010 0.003 0.004 0.04 0.001 003 002 001 1.37
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 1000 364 024 025 016 0.010 0.011 0.016 0015 0.48 0.005 033 025 008 1864
(5(;:;) S.D. 0.0 030 002 003 003 0.00Z2 0.002 0.003 0.004 0.06 0.001 004 003 002 3.12
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 100.0 **347 024 023 018 0016 0.014 0.016 0016 0.43 0.004 034 024 009 1938
(1‘((})30) S.D. 0.0 022 002 003 004 0027 0.022 0.002 0.004 0.07 0.001 004 004 002 1.82
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
o p 001
Table 6. Fetal Mortaliy and Live Fetuses Table 7. Placenta/Bodyweight/Sex Rate of F1 Fetuses
Control group  SID UV-CUT Control group SID UV-CUT
(G1) (G4) (G1) (G4)
Fetal mortality (%) Mean : 36 % Mean : 1.7 % Placenta weights ?\/[ale 1’- Q,Soi II;/Iale 11 (?.50i8
L ive fetuses 290 / 20 298 / 20 emate » Yo g Femde - A0 E
(Avg = 145 (Avg = 149 . Male : 374 g Male : 3.98 g
(F1/maternal) fetuses) fetuses) Bodyweight Female : 355 g Female @ 380 g
Sex rate 1:097 1:09
sification of skull), 5 #54 o}% 3 Z3H(dumbbell ossi- (female : male)
fication of thoracic centrum), S =252 (cleavage
ossification of thoracic centrum), &7 &¢-dn|Z3} of mEZHAS A5 = 9 u - glofe] o] el st 4
(incomplete ossification of sternebra) S°] Z+7 #25] AAQ ARE AFslE Aoz 7djdnt 3 B(F0)
A tH(Table 9). =0 A FAAE wrlE FEl QA Fld F 80wt
o] A BAE AR o, 914l 209 (gestation-20
3.3. SID UV-CUT™2| HYf - EfA} 2HH =A1 Ty } day) A2 7 (cesarean section) S A A|&to] Fol gaF
Aol A= SID UV-CUT™e st A4 g3 HoHal ERlE FES AlFOlA AAI AT Alfﬂﬂ
iM w3 A S v A= JEFS Flstarzt, T AREE ARE AT A, Al glo]
Zr 3 Al Eeld 20vke] ©]4+e] Sprague-Dawley A Ao T 4 AP EHFATY Oeudr I A B A of| A Hhﬂ
59 B ARESIe] 9 welAd U (gestation-0 ¥ =47 Y: (alopecia) 57¢¢] -9 CD (SD)IGS Rat
day)& 71207 ¢4 62 (gestation-6 day)5E] 152 ol ot biological reference data[14]«1 Aas Qg A
(gestation-15 day)7FA] 19 13] AFFoIE A3 & A Y S wdo] By v glom B A
A EEA 93t B(P) T2 =A8A o8k ul o)Al A ZASFNA FIE AR F = - ZA7] JFEEEoEA] A
< A= u - ez} @AYol mA| = AN AR sl g g ARSI FA AbE Ao By T
o} olefst Frke 2 AlHEZ0] elA dAl d -+ Fo A oA ] AojH F ool 7|j1g /4
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Table 8. External Abnormaly of F1 Fetuses
Dose Acaudate and Mild malformed Exencephaly with
Group (mg/kg Exophthalmos Cleft palate Dwarfism . pha‘y . um
B.W.) imperforate anus head shape exposed brain
Gl 0 - 1 2 - - - 3/ (290)
G2 250 - 2 - - - - 2 / (302)
G3 250 - - 1 - - - 1/ (290)
G4 1,000 - - 1 - - - 1/ (298)

Table 9. Visceral and Skeletal Findings in Fetuses

Control group (G1) SID UV-CUT (G4)

Visceral 139 / 290 fetuses 145 / 298 fetuses
Misshapen thymus 31 (22.30 %) 23 (16.55 %)
Ectopic right kidney 1 (072 %) -
Dilated renal pelvis - 1 (072 %)
Dilatation or flexion 33 (23.74 %) 41 (2950 %)
Cardiac abnormality 6 (4.32 %) 8 ( 5.76 %)
Skeletal 151 / 290 fetuses 153 / 290 fetuses
Incomplete ossification of skull 24 (1727 %) 4 (288 %)
Dumbbell ossification of thoracic centrum 5 ( 360 %) 4 (238 %)
Cleavage ossification of thoracic centrum 5 ( 360 %) 8 (576 %)
Incomplete ossification of thoracic vertebra 18 (12.95 %) 19 (13.67 %)
Incomplete ossification of sternebra 6 (432 %) 4 (288 %)
Extra- rib(14th rib) 4 (288 %) 10 ( 719 %)
Short, Long, unilateral extra rib, rudimentary and flying
3744 ¢ A70R AR B(F0) 5= AT v A" B2(F0) T2 AT HelA 274 2
574 A3}, YAl 6 (gestation-6 day) 2 o] #EE A s Ao] PR gkogtt. olelst A= AHELT
A FolrelAe] Al % - 7] A ATS7Ee] dA o o]d W wuFE F 2 27 - A EA A
A A AL Fo] AEYH A e JTFOT AR ALY E= 8] AR AYEA AJPEAe ol
], 921 6 ~ 159U (gestation 6 ~ 15 day) BA| W 2}1k ohd AFANtAYZA n] Jalo 2 Alg ) Al F-3of u}
28] A - 713e] A EE AZIRA Gl T - SR ot AEd leEe va JES A3 1,000 mg/ke
A BA7F B E= A7 2A, QA 20 (gestation- (b.w.rats) Fola-2] 7ol tigt A A7F22]
20 day) @A 2(F0) &2 Al 7N (cesarean section) st o7 Fo(p € 0.01) S+ FAa9 HHsI 3
E &9 5% B(F0) s=H AE L APGERE H Al Al 7ol Qlo] SbA Bol o] AEE A kst
2, 2] H7188 52 574 vl AES 2, Ok 3F FEpAste] Q1o v A K IRAE Hly, 7hA)
ol#| gt Pl AEH AT} FHA| TS LI 747} XA 2 nAdARA Y ST A3A WEt T
o] &3 Folwre] Al dEe] EEE E A v ejo} ol & = el FY Al el gk 90 v A
o] Ao wX= P A Zow ket FAEANY A9E AR 4R 552 Y A7)
T(F0) =l thst JAl 204 A A 27 Ay, T st Sk =AM w5 gl A, FEA
FE YA (A elA AL ez R NAEel st HZE W o] AFEAY] o AdE e T4 T
A W AdEA BEs Fe HE QA fr - 5 e ol FEEA e S 1T W, 7] ArSHe] W
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Figure 1. Misshapen thymus.

Figure 2. Dilated renal pelvis.
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Figure 3. Dilatation and flexion of the ureter.

Figure 4. Cleavage ossification of thoracic centrium.

gl EA0) olel 4, VIek & AT el ZHE A
WS AP E ARE DA, HY BAS AP
Aol o3k SY8HA o] ohd F Holy w f71
A 29le] 71918 AUAE S 270w A
AHED S WAV f - 8 AN AL

Ef

Fast d¥, WHolg A F9 FH o (Figure 1),
-2 (Figure 2), A7 $1%] ©]/d(ectopic kidney),
Tt o3 (Figure 3), 2742 Fejo]l’d(cardiac dys-
morphia), AWt (extra-rib), SWEHolH
3}(dumbbell ossification of thoracic centrum), &gt &
2Hdn] =3} (incomplete ossification of sternebra), 713
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