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DERMAL SENSITIZATION STUDY OF
FORMALDEHYDE SOLUTION IN GUINEA PIGS
Study No. 309
Test Artiddle No. 100

SUMMARY

FORMALDEHYDE SOLUTION at a concentration of 15% was applied in 0.5 ml
doses to the upper left quadrant of the backs of ten guinea pigs once per week during an
induction period of 3 weeks. Two and 3 weeks following the induction period, the lower
left quadrant of the back of ten treated guinea pigs and five econtrol guinea pigs was
challenged with 0.5 ml of the dosage formulation. All guinea pigs were scored for edema
and erythema 24 and 48 hours following administration of each challenge dose.

None of the controls and ten of ten treated guinea pigs exhibited positive Draize
erythematous reactions greater than one during the study. No edematous reactions were
observed in either group. The median score obtained in the control group was 0.0 and the
range of median scores obtained in the treated group was 0-2. Four of the guinea pigs

treated with test article had Draize erythema scores in excess of 2.
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DERMAL SENSITIZATION STUDY OF
FORMALDEHYDE SOLUTION IN GUINEA PIGS

L INTRODUCTION

The purpose of this study was to determine the dermal sensitizing capability of
FORMALDEHYDE SOLUTION in guinea pigs following repeated skin application.

II. MATERIALS AND METHODS

a. Test Articlee FORMALDEHYDE SOLUTION (Sargent Welch, lot no. KTKH) was
received April 4, 1981. The test article is a clear liquid. The test article was stored in the

original container at room temperature (approximately 22°C),

b. Dosage Formulation: The dosage formulation was 15%. It was found during a

preliminary study in guinea pigs, that this concentration produced a Draize score of 1 or less in
control guinea pigs, receiving a single application.

e. Animals: Adult male Hartley Guinea Pigs weighing approximately 325 g, were
purchased from Elm Hill Breeding Labs, Chelmsford, MA for use in this study. All guinea pigs
were held in quarantine for approximately 1-1/2 weeks following receipt (7/16/81) and examined
carefully to insure their health and suitability as test subjects. Guinea pigs selected for the
study were identified by a unique numbered metal tag inserted through the pinna of the right
ear and by a cage card.

d. Food and Water: Guinea Pig Chow 5025 (Ralston Purina Co., St. Louis, MO) and

water supplied from a reverse-osmosis purifier by an automatic watering system were available
ad libitum.

e. Environment: The individual stainless steel cages measured 25.0 x 17.8 x 41.2 em
and conformed to the upper limit weight range recommended in the Guide for the Care and Use
of Laboratory Animals, DHEW, (NIH) No. 78-23. Deotized animal cage board (DACB, Upjohn
Company, Kalamazoo, MI) was provided beneath the suspended cages. Air conditioned animal
rooms were maintained at approximately 22°C and 40% relative humidity. Fluorescent lighting
was provided on the basis of a 12 hour diurnal eycle.

f. Method:

L Animals: Fifteen male guinea pigs were used in this study. Ten guinea pigs
were treated and five guinea pigs were used as controls.
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2.
backs of the treated guinea pigs were clipped free of hair. The upper left

Skin Preparation: Twenty-four hours prior to test article application the

quadrant was clipped for the induction applications and the lower left quadrant
was clipped for the challenge applications. Hair from the lower left quadrant was
clipped from the backs of the control guinea pigs 24 hours prior to the challenge

applications.

4.
patch, the test sites were graded for edema and erythema using the method of

Dosing:

a) Induction: A 0.5 ml quantity of the dosage formulation was applied to the
upper left quadrant of ten guinea pigs once/ week for a period of 3 weeks
beginning on July 28, 1981. The test article was covered by a 3/4" x 1" patch
Webril® Appli-Pad, the Kendall Co.), held in place with impermeable plastic
tape (BlendermR, 3 M Company) and elastic adhesive bandage (ElastoplastR,
Beirsdorf, Ine.). All wrapping materials were removed 6 hours after each
application.

b) Challenge: Two weeks following the administration of the last induction
phase dose (8/26/81), a 0.5 ml quantity of the dosage formulation was applied
to the lower left quadrant of the back of the ten treated and the five
previously untreated control guinea pigs. The test article was covered by a
3/4" x 1" pateh, (W ebrilR Appli-Pad, the Kendall Co.) held in place with
impermeable plastic tape (Blenderm®, 3M Com pany) and elastic adhesive
bandage (ElastoplastR, Beirsdorf, Inc.). All wrapping materials were removed
6 hours after each application. A second challenge dose was administered in
an identical manner 1 week later (9/2/81).

Skin Examination: Twenty-four and 48 hours after removal of each challenge

Draize (Appendix I). Guinea pigs were clipped if necessary prior to scoring.

5. Observations: All guinea pigs were observed daily for mortality and
morbidity.

6. Body Weights: Body weights were not measured.

7. Animal Disposition: After the final observation September 4, 1981, the

guinea pigs were sacrificed humanely and discarded without necropsy.
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g. Evaluation: A reaction with a Draize score of 2 or greater in the treated animals is
considered a positive reaction. The concentration of test article used was intended to produce a
Draize reaction of 1 or less in the control animals.

Im. RESULTS
a.. Mortality: No deaths were observed during the study.

b. Skin Effects: The individual erythema and edema scores (Appendix II) are
sunmarized in Table I. None of the controls and ten of ten treated guinea pigs exhibited a
positive reaction at least once during the study. A total number of 19 positive scores were
obtained in the treated group. The range of individual erythema scores obtained in the control
and treated groups were 0 and 0-4, respectively. Similarly, the range of median scores obtained

were 0 and 0-2, respectively. No edema was observed in any guinea pig.

Iv. EVALUATION

The erythema scores for the test article exceeded the comparative control scores at
every observation interval. Four of the guinea pigs treated with the test article had Draize

erythema scores of 3 or greater.

V. QUALITY ASSURANCE

Laboratory operations were inspected on August 4, 20 and 26, 1981. The final report
was audited on January 21, 1982. All inspections and audits were perform ed by J osephine M.
Reed. Raw data generated during the course of this study will be retained in the IITRI Life

Sciences archives as specified by government regulations.
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APPENDIX 1

SCALE FOR SCORING SKIN LESIONS*

Evaluation of Skin Reactions

Erythema and eschar formation:

No erythema

Very slight erythema (barely perceptible)

Well defined erythema

Moderate to severe erythema

Severe erythema (beet redness) to slight eschar
formation (injuries in depth) 4

wNn "o

Edema formation:

No edema 0

Very slight edema (barely pereceptible)

Slight edema (edges of area well defined by
definite raising)

Moderate edema (raised approximately 1.0 mm)

Severe edema (raised more than 1.0 mm extending
beyond the area of exposure) 4

fa—

[FL0 )

Draize, J.H., Appraisal of the Safety of Chemicals in Foods, Drugs, and Cosmetics, Assoc.
Food and Drug Officials of the U.S., Austin, Texas, 1959.
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Study Number_ F¢ 7
Test Article 00

APPENDIX II

DERMAL SENSITIZATION

Score at __ 77 Hrs.
TREATED FIR ST CHALLENGE
Rumber l;a’te Time| Erythema | Edema Initials
g6 stk yian O O w4
547 lsfola |gssem| O O \wmy
Y5 \ebikily.sen] P o) oA
597 \shibelywem| O o 4
£5O _\ehooksr|wwm| O O  |aw
g5/ sbipolyusen| O 0 7P A
55 [n/f/ A 8] y/i?
553 |k yarm O O | zg
559 ?éJ/f/ Surm 0 C 7
&55 lelofo\vm|  F O |\ aw

Read and Understood Byﬁ 1@@&461/;,0

Date

q9/2/%1
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®
DERMAL SENSITIZATION
( ' Study Number ¢ 7
L Test Article 00
Score at 27 Hrs.
L 7RERTED FIRST CHALL ENGE
Animal ’
Number Date| Time| Erythema Edema Initials
st}
® g9¢  \ebsk |y e O O mB
97 \ghefsy] 4cP / @) wmh
g 5Y9¢ g,élf,é/ 4. 10P cj' o 8
749 \ehek| 4P @, O wh
et ( FST el | 4P O o Mg
5s/ sl | 4:02P O < 77/)5’
o g5 lehelolyar| O o v/ 4
552 bkl g?| O O |74
¢ 559 |sbsledavst| O O |\ xf
S5~ \ghekly ] L 4 KE
e
Read and Understood Bym. /é(.w:“,o
Date Z['ﬂz /
@
C
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DERMAL SENSITIZATION

Study Number Jo9

Test Article (QQ

Score at _o24 Hrs.

7TRERTED SECOND CHALLENGE
ﬁﬁ&"&il ﬁate Time| Erythema | Edema Initi’alﬂs
| PYe \ofaki|3im 3 0 WL
247 b2y 3 0 e
P49 |olli\d v & 0 ML
949 lalshii8vion & 0 N
950 |96h1 13 4 0 ML,
951 \alebil34sod 1 o\ |
| 950 |94k / a) L.
252 _|qkhilasml 2 0 TR,
954 blhila s 1 0 7203
955 labl3wam 2 0 e,

Read and Understood By 77/ /57-(‘{’/4(
Date <7 g=4/
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®
DERMAL SENSITIZATION
(' . Study Number 70 ¢
® Test Article /00
48
Score at 95_1(4 Hrs.
7’)‘_ .
e LEATED IECOND  CHBLLENGE
Animal ’ . 7
Number Date| Time| Erythema Edema Initialﬂs
® | oLl l|3spd 8 0 me.
P47 _\q/elp)l3aenl 3 o MWL,
* 24P lafelolssenl ¢ o /9%
, 249 _la/ih) o & 0 /)4
o( 56 lalbils: 4 0 %R
P25/ |obh)\3:s2| & ) ML
° P52, lafhiB3z | 0 0 L.
| P53 lalsaz | @ 0 HR
. 54 bl | o o) e
£55 latlenzss/ | & 0 TUL.
@
- Read and Understood By v &y
Date &t 3P A
° _
C
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L8100SN309 APPENDIX II (cont.)

.,
DERMAL SENSITIZATION
( Study Number F97
1 Test Article_/cO
Score at ,_Z»Z Hrs.
e Con7Red FIRST CHALLENGE
Animal ] -
Number Date| Time| Erythema Edema Initials
® se€ \glibolyrop) O d VA
5c7 75[47/5) < s0 O O y /4
d SE \shale| suim o O wd
, \ 7 |ebtalppon|  © O |\
*( 876 i/ oapm| - O O |ne
@
o
[
Read and Understood By //77 . W},&/]
Date & ZZZE{
[
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APPENDIX II (cont.)

{ 3
DERMAL SENSITIZATION
° ( Study Number 0%
Test Article /00
° Score at __ &  Hrs.
N TR F/RST CHLL
Animal ’
Number Date| Time| Erythema Edema Initial
®
g ¢ \shsk|qomw O O B
§(7 gTz/x»é/ gt | O o 278
o
65 |\gbsk | 1.5F O O A
. (9 |shek|vvsr| O O  |\mxH
®
(: 570 flkﬂﬁ 40P O C jyzé7
@
o
[
Read and Understood By "/ K - /{%'é,/éj.w
Date ¢ {
o
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L8100SN309 APPENDIX II (cont.)

o
DERMAL SENSITIZATION
° ( Study Number_ 509
Test Article /00
Score at DZZ Hrs.
. oM TROL SECOND CHpLl ENGE
Animal )
Number Date| Time] Erythema Edema Initia]%
¢ 271 \ale/a)ls: 0 0 ne
22 ﬁlg”/ﬂ 3, 0 0 /04
®
13 Web/als: 0 D L.
5 224 Wla/y 39l 4 0 ML
*( 975 lalsfii|3: 0 0 vl
t
®
o
Read and Understood By 24" /9.1 e
Date & 5 5/
L
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L8100SN309 APPENDIX II (cont.)

DERMAL SENSITIZATION

° ( Study Number fQZ
Test Article /00

Score at ﬁz Hrs.
o CONTROL FECOND CHALLENGE,
Animal )
Number Date| Time| Erythema Edema Initials
1
* 97/ \lprsmn 0 0 ML

22 q/x/mf_w ) Q ML

¢ 923 laklp)ls: 0 0 A,
'; P24 \aMpisiaenl o 0 ML
® ( 25 \aoltllBsoenl 0 o e
P

o

o

o

Read and Understood By z:” codb.
Date - s V74
e
A-9



