
Net Weight: 

CAUTION: Observe normal 
safety precautions when hand­
ling AM ICAr~50. Avoid breath­
ing dust. Wash thoroughly 
after handling. 
May cause eye irritation. In 
case of eye contact, flush with 
water and ca II physician. 
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ANTIMICROBIAL AGENT 

Active Ingredient: Percent 
Diiodomethyl para-

tolyl su Ifone __ .. -_ _ _ 750/0 
Inert Ingredients: -- _. __ 250/0 

T cta I _ _ _ -- -- -_ -_ _ _ 1000/0 
AM ICAl:~ 50 is recommended 
as an exterior latex paint pre­
servative providing a broad 
spectrum of anti-bacterial 
and anti-fungal activity. See 
technical bulletin for details 
and directions for use. 
See both side panels for 
cautions. 

Chemical Division 
Abbott Laboratories 
North Chicago, III. 60064, 
U.S.A. 

No. 5238 

ENVIRONMENTAL CAUTION: 
Toxic to fish - Do not con­
tam inate any body of water 
by cleaning of equipment or 
disposal of waste. 
Do not reuse empty container. 
Destroy it by burying with 
waste or burning. Stay away 
from smoke or fumes. 
©Abbott 
EPA Reg. No. 275-27 

EPA Est. 275-IL-l 

Lot No. 
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PRESERVATIVE FOR LATEX PAINTS 

CH.MICAL OlVI.ION, 0-.0&1, AII.OTT LA80IllATOQIE •• NORTH CHICAOO. ILLINOI. 800.4 
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NEW ORGANIC CHEMICAL ANTIMICROBIAL AGENT 

OOES NOT TEND TO CAUSE YELL~I NG 

Arnical 50 is one of a series of new highly effective organic chemical 
antimicrobial agents. It proves mildewcide activity superior to 
that of organomercurials, and also provides package preservative action 
when used at higher ~ildewcide levels. 

Arnical 50 contains the same active ingredients as Arnical 48. However, 
Arnical 50 also contains effective color suppressants. 

Arnical 48 has been reported to cause a transient yellow color in some 
paint syste~s. Evaluated in these same systems, Arnical 50 has signif­
icantly alleviated the off color sometimes associated with the ~se of 
nonmercurial mildewcides. Results of drawdowns perfor~ed with both 
straight and modified acrylic coating systems are presented in Table 7. 

Arnical 50 contains not less than .... 5;~ diiodomethyl p-tolyl sulfone pius 
20 percent color suppressants. The color suppressants have no ha~iul 
effects on paint stability in the can nor on the applied coating. TIley 
function only to inhibit the development of discoloration of the ?ai~t 
film. 

Comparative laboratory and field exposure testi~g show the follJwi~g 
advantages for Arnical 50 preservative . 

• ,A/-HCAL 50 MII..DE:'fK:IDE ACTIVITY IS SUPERIOR TO i'1ERCLPIALS 

IN LATEX PAINT SYSTEMS. 

Outdoor exposure studies, including a two year exposure 
, study in southern Florida, indicate that diiodomethyl 

?-tolyl sulfone (the activ~ ingredient in ,\mical 50) 
is superior to standard mercurials for mildew inhibition. 
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• N-1ICAL 50 MILDEW PROTECTIOO IS CO'1PAAABLE OR 

SUPERIOR TO n-tAT OF COt"PETITIVE ORGANIC CHEMICAL 

MIlDEWCIDES, 

Recent outdoor exposure studies in severe ~ildew climates 
demonstrate equal or superior effectiveness for Arnical 50 
at use levels as low as two pounds per 100 gallons of paint, 
with the concurrent use of zinc oxide. Arnical 50 was 
compared to competitive mildewcides at comparable cost and 
reduced cost/use levels. Refer to the results for Test 
Program B, "Jage 9. 

• AMICAL 50 ALSO ACTS AS A PACKAGE PRESERVATIVE. 

Arnical 50 provides latex paints with in-can preservative 
action when used at high mildewcide levels. Tests indicate 
that a separate preservative is not necessary when the 
concentration of active ingredient, diiodomethyl p-tolyl 
sulfone, reaches 0.57. of the formulation. Refer to the 
Recommendations on ?age 4, and the in-can stability study 
reported on page 11 for additional information. 

• N-1ICAL 50 IS EFFECTIVE WITH OR WITHOUT ZINC OXIDE, 

Arnical 50 does not require zinc oxide to be effective. 
However, Arnical 50 is compatible with zinc oxide. 
Data ~how that the concurrent use of zinc oxide allows 
the use of lower levels of ~ildewcide. 

• N-lI CAL SO OOES t\()T TEND TO CAUSE YELLCW I NG , 

The color suppressants in Arnical 50 e£fectiv~ly control 
any tendency of the diiodomethyl p-tolyl sulfone to 
cause yellowing. This has been shown both by drawdowns 
in the laboratory and by observation of painted panels 
for outdoor exposure. Refer to Table 7 on page 10 for 
further information. 

• AMI CAL 50 I S EASY TO HANDLE, 

Arnical 50 does not require any unusual handling precautions. 
Arnical 50 is not considered to be a hazardous material to 
ship or store, nor is the product corrosive to the skin or 
eyes. Only the standard precauti~ns for handling fine 
powders are required. 

-
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RECCfl'fNDATl eN) 

At'll CAL 9J AS A M I LDEWC IDE 

Use levels are dependent upon the type and formulation of the latex paint 
system to be protected, and upon the expected severity of field conditions. 
Thus, thorough laboratory tests and field exposures are recommended to 
determine the optimum Arnical 50 use level for a particular formulation. 
Suggested use levels for several common latex paint systems are presented 
in Table i. 

Field data show that when zinc oxide is used in the formulation, lower 
levels of Amical 50 will be needed. Please refer to Table 5 on page 9 
for specific test results. 

TABLE lIAMICAL 9J uSE lEVELS IN LATEX PAINTS 

Arnical Use Levels (Pounds Per 100 Gallons Paint) 

Severe 
Humidity 

Straight 
Acrylic 

I 

~o znol 50 lb 
I 

4-6 
, 

~ , 
<:.-~ 

ZnO 

?O" 
- I. Alkyd Vinyl 

:-1odifieci Acrylic i Acrylic 
I 

I 
I , 

! ! 
~o ZnOI 50 Ib ZnO i ~\o ZnOI 50 Ib 

I I I I 

4-6 2-4 ! 4-6 2-4 I I 

ZnO 

For best results and economy in Nhite paint formulctions, Arnical 50 is 
~ecommended at a use level of 2 pounds per 100 gallons of paint, plus 
50 Ibs. of zinc oxide. 

AMlCAL 9J AS AN IN-CAN PRESERVATIVE 

~~en present in latex paints at a leve: of 0.5%, diiodomethyl p-tolyl 
sulfone provides in-can preservation in addition to milde~cide activity. 

Additional data about the role of diiodomethyl p-tolyl sulfone as an 
in-CAn preservative has been published by the Kansas City Society for P~i~t 
Technology in "~onmercuria~ Preservatives, Their Effectiveness and 
Relationship to Raw Materials in Latex Paints," JOU~~AL OF PAI~T TECHNOLOGY, 
Vol. 46; ~o. 589; pages 37-45. In the Kansas City study, diiodomethyl 
p-tolyl sulfone is reported to have demonstr~ted activity at a level of 
1.20 pounds per 100 gallons of paint. 

-
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~ERE TO ADD AMICAL 50 TO YOUR PAINT SYSTEM 

.-\.':lL:al 5U is a :nic:-onized powder and .::a~ be dispersed e3:;; 1" i~ t!-Jc 
scind, pref~rably as the last material ddded to the cisp",rsiJf1. -:-I:c: 
~Jllowing is ~ sugges~",d procedure: 

01 .-\dd the water, ,!;ly..:ols ...... etting a~ents il:1d ?igment.-, Ll :.:-,,' 

:nixi.ng tank. 

• Disperse until the desired grind is achieved. 

• Add the Amical 50 and disperse five !TIore :ninutes. 

• Avoid heat build up and prolonged mixing. 

PHYS I CAL MID :'v1 I (!\DB I OLaJ I CPt PROPERT I ES Cf Jlt'1 I CAL 50 

PHYSICAL PROPERTIES 

_-\.llical 50 is one of d serie,; or newl'; 
~xclusivelv bv Abbott Laboratories. 
diiadomethy~ p-tolvl sulfon~. Color 

developed Jrg~~ic chemi.::als offeced 
"I";-ie ac tive ingredient in Arnical 50 is 
suppressants are also Dresent. 

TABLE 2/PHYSIC"L PROPERTIES OF AMlCAL 50 

Appear.snce 
3ul~ing Value 
Specific Cravi:;; 
Assav 
Active Ingreaient 
:r.er:. In~redients 

'" . . .. ln~mum 

Ethy 1 ,Ucohol 
Isopropyl Alcohol 
Ethylene Cly,~nl 
Acetone 
Hexane 
~epL'ne 

.\~i.=-1t:~r~.~ S~lirits 

3en7.enc' .. , 
.\V.Lene 

Fine Tan ?owder 
6.12 gal/lOa Itl 

1.96 s/cc 

~!ax. 2 5?~ 

501ubility at 2S
o

C (llg/cl) 

0.1 Toluen", 
20 ::limethyl formamide 
~O Dioctyl phthal.:lte 
10 Diisooc t:il phthal3.:.e 

., ~ 0 
J) Di:,utvl pht'lalate 

2 Ccllosolve ;lce ta te 
, 

Cubitol acetate! ) 

.. >~" r'lv 1 c ellosol'lt., 
~") ,'J Tributyl phospnate' 
3: !<-propv~ acetate 

Active 

:'3 
ll)OO 

') 

16 
58 
~-
I ) 

'l' L . .4 

LS::: 
' ., a --
26 ! 

._---
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MICROBIOLOGICAL PROPERTIES 

Amical 50 provides a broad spectrum of antimicrobial activity, and is 
especially effective against major paint mildew-causing organisms. 

Field tests show the activity of .\mical 5(' does not dif fer si 6nificantly 
from the activity of Arnical 48, on a pound for pound basis. Table 3 
lists the minioum inhibitory concentrations (~IC's) for Arnical 48 against 
a series of organisms, including those of ~oncern in in-can spoilage and 
:nildew. 

TABLE 3/MINWl.M I~lHIBITORY COOCENTRATION CMIC J PPM) 

Organism 

Ba:neria 
Staphylococcus ~~re~s 
?seuacmonas ~e~i-~sc: 
?!'o:;e'Us :JU:gaY"-ls 
?ro~eus ~ir~b::~3 
s3cher'ichia coli 
Sa Zmorr.e ~ la typhimu:riwn 
Streptococcus f~eca~is 
Zr:'terobacter aerogenes 
";J/"" .... .,.,·1..,U'" ~ub-"" 1"'° ..... 

...... (".4.'- :.-...,. (.; ..... OJ .... 1.0' V VV 

- . :Unq'7.-
~..aetol1l'~;vn J ~obQSum 
."ftJ ro theci~iJn :;erY"'AC~l'''.-~ 

1 .......... 0Y1I"!··:77· s ~·,..,Yls .. ,,07().,.. I1U~-.L-d ..., .... ..,:A,. ..... 'J~ .... ..., ;,-.../_ 

=en"; "1'; i" 1"' Tn ....., ..... r-.... ,.; l11J'm '" vt_"''''' ....... u,. _v ....... _":..L'\i 

?A.sa.r~:un :JX7Jsr:O'1".Ar. v , 

A l :er....,.al'~a 3'Oecies 
~=rh~:2a~:n~s r!-ig~-i.car~ 
)soer7iZlus ar~zae* - ~ ,. 
'~-o~~i'~ ~ M~~O~* r!0v __ -'I"'" (... ',-'A.w ." .... l...oI ...... 

• v v 

.~;,a>eo[x:.s ·~.i :;»n ~u LZ;, ~r:a * 

*of major interest in ?ai~t mildew 

SAFETY AND ~LING 

Amical 48 

6.2 
1000 
1000 
1000 
1000 

100 
50 

1000 
10 

0.2 
0.8 
0.8 
0.8 
6.2 
0.4 

100 
1. 56 
0.4 
0.78 

~CRl'-\l\L BULK CHEMICAL f-lANDLING PRECAUTIONS ~E lillE(JIJATE 

Amieal 50 is not dangerous to :ld:H~:"', 3:...! ::-'~'~'~ires no unusual. :-t,lnd~i.ng 

;:>recautions. 

AIldeal 50 is a very fine pm .. ~er.:-~·'J'!;:: ie: Ls not irritating t·) ~he ski." 
Ar:lical 50 ean cause sl.isht, ':ef:\pcr.lr:: crrit:ltion J'[ the ,,"yes. 

Although Arnical 50 is not COIlsidered J toxic Sllbstanee when inildled, care 
should be taken to avoid f)reathing the ,:lust. :-')r ;nore details, :)~ease 

re.er to ~ab12 4 'lnd its footnotes. It i..., ~ood practice t',r wot"kers t,) 
take the standard precautions ,)f ~earing gloves, protective gla~ses Jnd 
dust masks when handling Arnical prest'r'!atives. 
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TABLE 4/AMICAL 50 TOXICOlOGICAL PROPERTIES 

Amical 50 Report 

Onl LDSO 
:1ice 
Rats 

Dermal Irritation; rabbits, 
normal and abraded skin 

~ye Irritation, uraize Test(l) 
Inhalation Toxicity(2) 
Fish Toxicity(3) 

Results 

10,000 ;ng/kg 
10,000 :ng/kg 

~one 

Sl ight 
~ot Toxic 

f'«:>TES (1) The pure chemicals put directly into the eye cause no corneal 
damage but can cause slight, temporary irritation. See First Aid 
suggestion below. (2) Arnical SO is not considered a toxic substance when 
inhaled, as def ined under 40 CFR 162.8. (3) Amical 50 is toxic to fish. 
Specific data for Amical 50 have not been determined, but are comparable 
to Arnical 48 data. Arnical 48 data are as follows: Amical ~8 TLSO: 0.29 ppm 
for rainbow trout; 0.35 ppm for bluegills. Thus, care should be taken not 
to contaminate any body of water with .~ical 50 by cleaning equipment or 
disposing of wastes. 

FIRST AID 

If Arnical 50 gets on the skin, wash the area ~~ediately with soap and water. 
If Arnical 50 gets in the eye, flush i~~ediately with copious amounts of water 
and call a phYSICIan. In case Arnical 50 is ingested. induce vociting at once 
and call a physiCian. 

~1I CAL TEST PRCGfW1S 

~iscussian of two test prograns to determine :nildewcide dctiv~ty iJlluws. One 
is an outdoor exposure stud:, ar.d the second is a laboratory screening procedure. 
Also included is a discussion of the color characteristics of laboratory jraw­
downs and an evaluation of diiodomethyl p-tolyl sulfone as an in-can 
preservative. 

Abbott has underway a continuing program of outdoor exposure studies at three 
test locations, and results will ~e ?ublished periodically in the fo~~at of 
supp~ementary research reports. 

ftM I CAL 50 M I LDOC IDE ACTI 'I I TY 

Test A 

Test B 

Twe 1 ve :non t h "':<pos ur ,31 sou th e rn ?lu rida/ 197 J 

Accelerated laborator~ t~st,/~eJeral ~peciii~ation 
"1 '1' d ... ')-, , L4 d, .. etno '}~/ .. L. 
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RESULTS OF l1i: TEST PROGRAM 

Amical 50 was found to be a very suitable replacement as a mildewcide 
for organomercurial products in protective coatings. 

Arnical 50 provided protection comparable to competitive)rganic 
mildewciJes at favorable cost/use ratios. Additionally, ,u:.ical 
not tend to cause yellowing. 

TEST A TWELVE MONTH EXPOSURE/SOUTHERN FLORIDAl1973 

Test A Conclusions 

• Amical 50 is effective with or without zinc oxide. 

h - 1 
c.err:~ca_ 

50 did 

• Lower levels of Amical 50 can be used if zinc oxide is incl'lded in the 
formulation. With 50 pounds of zinc oxide, Amical 50 was effective at 
a level of 2 pounds per 100 gallons. Control panels with 50 pounds of 
zinc oxide alone were failing. 

• Performance of Amical 50 equals that of nonmercurial ''!fit and nonmer.::urial 
"N" on a competitive or lower cost/use basis. 

• Formulations containing Amical 50 did not ::end to ?ellcw. ;)at:l confirmir.g 
these obser/ations ~ere collected in the laboratory and are reported in 
Table 7, page 10. 

FffiMJLATIONS EVAL~TED 

Antimicrobial Agents: Amical 50 'Nas evaluated at levels ranging from t~o 

to six pounds per 100 gallons of paint, both with and without the concurrent 
use of zinc oxide. PMA and competitive nonmercurial T.ildewcides were also 
evaluated. 

Paint Vehicles: The formulations used ~ere standard formulas recommended ~y 
latex suppliers and are available on request. The formulations included 
straight acrylic, alkyd modified acrylic, and vinyl acrylic exterior house 
paints. 

EXPOSURE TESTING 

Application Methods: T' .. o coats of each paint we:-e brush applied ;)n \.;hit2 
pine at a spreading rate of 325 square feet per ~allon with 24 hours drying 
between coats. After drying for at least one ~eek, the panels were then 
exposed in southern Florida in June, 1973. 

A pine substrate was chosen as an effort to exaggerate ~ildew conJirians. 
w'hite ?lne contains a high degree of nutrients that support ~un~us~~~wr!l, 

and is a common construction ;nat~rial. Durin~ the e:qQsure test. ~he ;);1:1e1s 
were examined periodically for ~ildew for;ndtion and ~ppearance. The res'l~~s 

at the end of twelve months of e:<posure are surr.marized in Table). 
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TABlE S/EXPOSLRE DATWMILDEW RATINGS <12 r-'ONIHS NORTH VERTICAL FLORIDA 
EXPOSlRE) 

Use Level -.. d'~' d .• 0 1. r 1. e ~odified Acrylic ~odified 

~ildewcide (lbs/lOO gal) Ac rylic Acrvlic +50 lbs ZnO +50 lbs 

Control 0.5 0 0 8 8 
Ami.:al 50 2.0 10 },O 

.-\mical SO 4.0 8-9 8 10 10 
~ildewcide II~" 2.0 10 10 
~ildewcide .'~ " 18.0 8-9 8 10 10 

TEST B ACCELERATED LABORATORY TEST/FEDERAL SPECIFICATION 141A 
The purpose of this study was to evaluate Arnical SO for mildew 
resistance by the Federal Specification noted below. Competitive 
~ildewcide "K" and sodium pentachlorophenate were also evaluated 
for comparison. 

CONCLUSIONS 

Arnical 50 definitely afforded superior mildew resistance to latex 
paint film under the conditions tested than did competitive 
:!ildewcide "K" or sodium pentachlorophenate. 

Arnical 50 provided efficacy at a one pound lev~l. The competitive 
mildewcides we found ineffective at the levels used. 

PROCEDURE 

Vinyl 
ZnO 

The study was ~erformed in accordance wi:h Federal Specification 7est !!ethcd 
l41a: ~~thod 6271.1, September, 1965, using a ~ixture of 1.0 x 105 spores/ml 
each ;)f .4spe!'gC:ZLs nC:Jer and AurgooasiJi.um ?uZ:u:ans. After seven days of 
inc~baticn, the specimens were evaluated. Table 6 ?resents the results of 
the visual evaluation. 

RESULTS 

Visual evaluation at seven days illustrated the 3uperiority cf Arnical 50 over 
ccmpetitive :-lildewcide "K" and sodium pentachlorophenate. Arnical SO · .... as found 
to be eiEecti~e at a level of one pound per 100 gallons of paint.* 

!1ildewcide ":-I" failed to protect the paint fi::n from mildew growth at ,nd 
above its recommended use levels. 

Sodium pentachlorophenate ?assed at the 24 pound level, but must have ,een 
subject tJ leaching, since it failed at the 3ame level 3fter leaching. 

*OOTE: This test procedure is not incended to determine specific mildewcide 
use levels for a particular formulation. A panel study can most accurately 
perform this function. Federal Specific3tion i':'la is 3 laboratorv screening 
procedure and can be used to indicate comp~r,ltive effic~cy under the specific 
test conditions. 
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TABLE 6/RESLLTS a= FEDERAL TEST fo£THJD 1414 r£TK)D 6271.1 

Compound 
Unleached 

Arnical 50 0.5 
0 
0 
') 

'1ilde· ..... cide ;( 

Sodium Pentachlorophenatc 

Blank 

1.0 
+ 
+ 
+ 

0.5 
0 
0 
0 

2.0 
0 
0 
0 

o 
o 
o 

USE 
Specimens 

2.0 3.0 
+ + - + 
+ + 

1.0 1.5 
0 0 
0 0 
0 0 

6.0 12.0 
0 0 
0 0 
0 0 

LEVEL 

4.0 
+ ! 

... 
+ 

2.0 ' 
0 
0 
0 

24.0 I 
+ 
+ 
+ 

(lbs/100 gal) 
Leached 

0.5 
0 
0 
0 

0.5 
0 
0 
:1 

2.0 
Cl 
0 
0 

(] 

o 
o 

1.0 
+ 
+ 
+ 

1.:1 
0 
0 
0 

6.0 
0 
0 
0 

Specimens 

2.0 3.0 
+ + 
+ + 
+ + 

1.5 :'.0 
0 0 
0 J 
0 0 

"') 0 .1. _ • 24.0 
0 0 
0 0 
0 0 

! •. ,) 

+ 
T' 

,.. 

f'..OTES: In this visual evaluation, (+) indicates ;Jassing and (0) indicates 
failure. A failure is denoted by mildew growth observed acr~=s predrawn :ines. 
rhe paint used was an acrylic; the for~ulation is available on request. 

LABORATORY DRAWOO'NN EVALUATION; Ar·lI CAL 50 OOES f'lJT TEND TO CAUSE YEL.l..OW lNG, 

Drawdowns made with coati~gs ~ont3i~ing Amical 50 and aged four w~cks at 120°F 
show that &;ical 50 does not :E::1d :0 cause yel1owi~g. ~esults of a l<Jboratory 
evaluation are reported in !3bl€ 7 . 

• Yello·..rness indexes of an .;''lIi:::::l1 50 ?rot,~cted :jtra i ;;!It acr:: lie 
and a modified acrylic were essen':ially t:1E: same .1S f:',.)[}tr'lls 
without mildewcides . 

• Yellowness indexes of the Anical 50 protected latex paints · ..... er.., 
equal to or lower than competitive mildewcides. 

TABLE 7/YELLOI-'1NESS INDEX OF COATINGS WITH OOrJMERCURIAL r1ILDEltCIDES 

i 
I Yellowness I;lde~* 

~!ildewcide 

Use Level 
(lbs/100 galll)ns) Straigll!: Acryli~ :!orl ir' i eu Ac rv 1 ic 

--------+-----.--.-----~----------.----.------

Control 
Amical 50 
~ildewC"iJe "~" 
'1i IJewc ide ":1" 

I 
:~o ~ildewc ides 

.) 
~ 

') 
~ 

10 

2. L ' ., ... , 
') ) ,'t .. 9 
~ , -
2.~ .... <} 

].6 ) • t> 

*Yellowness index determined ·..Jith ;j lIur.ter Lab()rat()ril~S COle)r Differpnce 

:1eter. D25))2 . 

................ ____________________________________________________________________________________________________________ ~ft ________ ~___________________ _ __ _ 
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TABLE 8/DI ICOOMEIHYL P-TOLYL SULFONE IN-cA.N PRE3E~'1ATI'IE ACT!ON 

. ~. : 1 : :- ) l.. 

\ ~ ~.,.; 1.' . 
. L. :..... ,_ 

PI.'A. 

--- .. --

CAUTICN: 

::! .. our.'; 

'~r .J\.W t;, 
\c ;.~r:"lw·t:: 

Crowth 
:-io Gr 'JW t'~ 

, 
'. 

.' 
.- " ' ......... .... '- .. 

n' 
..... ~ •• t- ..... 

' .... , ,. 

Y1. "OOJ·th 

:ranSlent ?el!ow color in cer:ain paint svstems. ~~~ pr~~~~~:3 re 
:ommoo at nigner .\mical leveL:;. in oil :r.cdified ::, i:1t", .E1<1 :':1 svs;:",[;'.s 
... ichout zinc oxide. The problem is less li~e.!.y :0 .c,:cu;:- . .;i::-: .\mical 51) 

than it is '.."ith Arnical 48, t.:sually the :rellow color d:'sappears in me 
to thr~e days on exposure to dayli~ht, ~le coler has no ~ffect on 
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Since ~Ile d~ount and ~ersistence o~ t~e yellow :oior Jepends In :he 
total pai:1C 3:.Jstem, ie is i:nportant that . .'".':1ic.'1: ::lil3ewc::'Jes Je :es::ed 
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