
VIA HAND DELIVERY 

Dockets Management Branch (HFA-305) 
Food and Drug Administration 
12420 Parklawn Drive, Room 123 
Rockville, MD 20857 

RFJ: Amuchina International Inc.% Citizen3 Petition to Amend the Tentative 
Final Monograph for OTC Antimicrobial Drug roducts (Docket #75N) 

Dear Sir or Madam: 

lease find an original and three copies of Amuchina I~te~ational Inc.‘s 
Citizens Petition to amend the Tentative Final Monograph for OTC I-Iealth-Care 
Antiseptic Products with supporting documents. This submission is made pursuant to the 
Federal Food, Drug and Cosmetic Act and 21 C.F.R. Ijg 10.30, 10.3 1,330 and 333 to 
request that the Commissioner include the active ingredient, sodium hypochlorite 0.05 to 
0.5 percent, in the monograph for OTC. 

Note that Amuchina International, Inc. has changed the corporate name to Alcavis 
International, Inc., but we have chosen to leave the Amuchina name in the petition 
because many tests have been done with this name. 

Any correspondence regarding this petition should 
Ludovico Ciavotto. 

Ludovico Ciavotto 
President 
Amuchina International Inc. 
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ement Branch (~FA-3~5) 

n Drive, Room 123 

CI N TO ACTED THE T~~ATIV~ FINA 
OTC HEALTH-CA ANTISEPTIC 

ect~ll~ submits this 

and cosmetic Act (“FF CA”), and 21 CF. 

e commissioner to a end the tentative Final -care Antiseptic 

osed Rule (1) to include t e active ingredient sodiu 

ercent. , Am~chi~a requests that t e commissioner reo 

is BUM, and consider the marketing, safety and effectiveness info ation for sodinm 

ochlor~te enclosed i is petition. as also submitted o banzai 27, 1999, a 

etition to reopen the ad ~nistrat~ve record of 

ocket #7SN 1831;). Reference will be made to t 
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record for the TF 

ened for receipt of info ation. on an antiseptic in redie~t not ~rev~o~~~y 

f that is, sodium hypo~hlorite. on this ~~fo~at~o 

that so as an active ingre 

that the ~~fo~at~o~ in that etition, as well as additional material, a 

-Care Antiseptic rodu~ts. Amuchi~a requests that, 

is ~etit~o~~ the propose 

S 8 333.4 12 be arn~~d~d to add a new clause “(s)“: 

ypoch~orite 0.10 to 0.5 

. 21 333.46~ be Ghan 

yp~o~h~orite~ ~e~arat~~~ for access site 

ures that will conform to er Ij 333.460 (I) (a), ( 

istory of safety and 

effe~tive~gss~ has not een ~o~s~dered ~~der ~~ernak~ng for t for ~ea~t~~~are A~t~se 

rod~~ts. ~n~~us~o~ of this ~ngred~e~t wound be in t lit i~terest~ since sodi 

ial activity against a 

t~xi~ity, ~~~her, many of the active ~ngredie~ts listed under th 
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~i~~~~~a~t aratio~~ and t ost widely used a 

~ne~iod~~e, is a own skin se~s~t~zer. Sodium effe~t~ve a~te~ativ~ 

at is ~~eded in t a~ketplace* 

1 effe~t~veness of so as been substantiated in the 

rniss~~u of a ~et~t~o 

Arnuch~~a~ Therefo~~, it would e in ~ub~ic interest en the admi~istrativ~ reword, an 

ation submitted for this safe an effective i~gred~e~t. In t 

e i~fo~atio~ on sodium hypo~hlo~ite~s ~h~rn~~a~ activity, istory of use, and 

effectiveness ~on~e~i~g its use as a to~~~a~ skin an 

ypo~h~orite~ NaOCI, for its effectiveness as an 

tic and a d~s~nfe~ta~t. In his historic ~~onee~~ng work, in whit in a ~o~vi~~i~g 

clinical trial, the irn~o~an~e of hand dis~nfe~t~o~, Semme weis used sodium lorite as a 

ha~d~wash and ~s~~fe~ta~t, to re uce morality fro ch~ldbed fever (2). In anot 

iscove 0.45 to 0.5 percent 

sorption for the treatment of traumatic wounds during the First 

own as ~~Dak~~‘s solution,” revol~tion~%ed the treatment of trau nd was used 

e War and after, and until t e widespread introduction of ant~b~ot~~s (6). 

vent of antibiotics, Dakin’s an other hy~ochlorite solutions 

for wound treatment (7,8). Sodiu is also wi ely used for other ant&e 
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oses, wh~~h include uses as an a~tisept~c for ); as an a~t~se~ti~ 

ress~re sores and eep ulcers (10); as an en odonic rinse (12); an as a disinfg~tant for 

u~~rne~t f 12). numerous ~o~~rned~~a~ uses of sodium 

~iversa~ use as a water treatment the ent, a sanitj%er for foe 

vegetables (17). 

hy~o~hlor~te is attri 

~~lor~~e. chlorite in its native form as a gas is not usable as a 

ound such as sodium hypoch~orite is used instea 

ssoc~ates to sodium hydruxi 

to the presence of the 

Cl + H20 4-3 NaO 

lorous acid Fisher associates to hydra lor~te ions 

It is common ~nd~st~ practice to use the war ‘6~h~orine” or ‘~avai~ab~e f: 

sjgnify active chlorine corn The actual accepted mea~in is as, “aqueous 

solution of active chlorine compounds ~onsist~n of a mixture of 

activity of ~~p~~ lor~te~6o~ta~ni~g ~orn~o~nds is also often ex 

efined in terms of the equivalent a aunt of elemental chlorine in the co 

owever~ the effectiveness of sodium YpQ~hlOrite SQhti epends on more t 

unavailable ~hlor~~e.~’ effectiveness varies among solutions that contain t 

er~~ntag~ of sodium hypo~hlor~te depen ing on the equilibrium between 
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halite ions. S~~utiu~s that have an increase isso~~ate 

ore effective* The most effective method of ~~~reas~ng t e relative ~o~~gntratio~ of 

~sso~jated hypo~hlorous acid is to decrease the 

e mechanism for the increased anti icr~bial activity of $0 

effective as an antimicrobial agent because it facks an ion 

arative ease. In contrast, hypochlorite ions are 

acte~ial cell balls as easily. eliver 

acterial cell, an he1 

activity of so 

ypochlorite has a~t~rni~~obial activity a 

mi~~QQrga~~srns, i ositive and gram-negative bacteria, 

i~nale for its anti of essential enzy 

systems as a conse fence of ~xidatiQ~ of the -33 grou 

ypo&hlor~te so~utiorls used as disinfectants an 

are manufacture and marketed at a pM 12 to ensure stability. igher p 

values can increase imitation to the skin, and these solutions are not 

a~p~i~at~~~. S~d~urn hypQ~h~or~te ~01~~~~~s for antise tic use are usually fo 

etermined that the optimal alance between sta 

effectiveness is achieve at a pI-3 between 1 .O and 10.7 for its undiluted I.1 perfect sodium 

l-I is slightly lower after dilution to CM I an 



er not generally 

effective for its ~abele ses, or is general y recognized as safe and 

effective but has ot been used for a m at&al extgnt. T 

I(p) to mean that to be an “old 

~ireme~ts of a “new drug,” t 

en~ra~ly recognized as safe an 

~ond~t~o~s of its use; and that the drug has ” 

ent oft 

s alder the 

ater~a~ extent “ an 

ti 

test, that sodium 

effectiveness will 

c. 

at a drug be used for a ateriaf time and material extent was li 

e statute to ensure that gs not subject to prea ry of safe use. If a d 

een used for a material time and extent, there woul e ample oppo~u~ity for potential 

es to surface, The su sta~tia~ lack of adverse effects for a d rodu&t with sodiu 

lorite’s extensive history of use demonstrates the safety of this 

qualify as an ““old dru an ~ngred~~nt’s h~sto~ of use s e for ~o~dit~o~s si 

prod~ct~s cutest inte~de use. Sodium h sed as an antise 

e most relevant historical use of 

treatment of wounds an urns. White there is topside ation regarding the use ctf 
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te for these ~u~oses~ Arn~ch~~a believes t isto~ of use for other 

oses is rel~va~t to t e demo~stratio~ of the safety of so 

f the use of hypoc lorite as a disinfectant an 

of years. It was use for the treatment of woun 

of Lister and Koch. uis de la Motte used a 

a~gre~e in 1732 (2); and Paris surgeons used it for t 

ulcers (2). As note elweis used 

lorite as an antiseptic hand wash to reduce t e very high in~idenGe of 

~hildbi~h in a Vienna e e~snred t s, an e bawds 

is ass~sta~ts~ were washe in a hy~o~hlorit~ solution. 

any ~nst~ments likely to co e in contact wit e vaginal canal. hile 

Semmelweis’ te~~~i~ue resulted in a drastic decrease in the rate fro 

ely ignored his work (23). e~ies of 

y~o~~l~~tes in 1 80 (7); however, the wides 

of its activity in wo~~ds~ would await t e work of Carrel an e e~nditions of trerx 

warfare e First World War resulte e numbers of casualties with wounds 

~Qntami~ate y soil and human and ani hese ~o~d~tio~s led to a 

of waked infection and gangrene (3). existing antimicrobial compou 

an roved to be uns le for antiseptic trea 

atic wounds. These ~~mpoun e vo~urn~ n~~essa~ to debride an 

e wounds w~tb~ut prod~~~~g toxic or highly ~~itat~~g effects (4). To combat the 

~~ality that resulte from the wound infections of war, Nobel Laureate, Dr. Alexis Carrel 

e~liste e aid of a noted chemist, Ilenry Dakin, to fo~ulate a ~oni~itating solution 



Pa 

uireme~ts (2 1). ients that F 

ers to be cat~gQ~ I under the First Ai Antiseptics TI; enol, 

ese substances as either too toxic CK ~~itat~~ he’ll 

an ine) or because of i~suf~~ie~t antimi~rQbia1 activity ( akin 

ium hypQchl~rit~ at ~~n~e~trati~~s of &I5 to 0.5 

~QlUt~Q~~ of noni antimj~robjal effe~tjveness. 

GarreE used Dakin”s solution in a s 

ings, ~~igating ebrideme~t and use of far 

s (22)* As a result of this ~~~a~~~/Daki~‘~ method, 

Xowest i~fe~t~Q~ and arnp~tat~~n rate of any hos 

olitics and pers~~al rivalries prevente 

ent for traumatic 

e method was demonstrated in t e United States in 19 17 at the New efe~l~r 

o~st~ation ital for War ~rain~~g located on the 

ethod was well received in the united States, and was used in ~iv~lia~ as well 

as ~~l~~a~y surgical practice (3,5). 

akin’s s~lUt~Q~ was used again during t 

treatm~~t method was emp~~yed for the treatment of 

advent of antibiot~~s~ and the belief that wound i~fe~t~on would soon be a thing of the 

the 

in% solution declined; however, the medical ~omrnu~~ty later real~zgd 



ad temptations (23). Antibiotics often id not reach bacteria in 

and o had activity against only a ti 

wi read use of antibiotics, Mary resistant strains of 

limitations of anti iotics, today, topical antiseptics have again increase 

~Do~nel~ note e yet another ~es~rge~~e in the ~~~~ica 

akin’s ~~l~t~~~~’ (23). Reheat antise tic uses of sodiu 

e use for bums, wounds~ ressure sores and dee 

e safety of 0. I to lorite for the 

urns, Cotter notes the use of 

ar, and the recent usage of * 

t, and a letter by Thomas both ate recent use of Sadie s I 

antiseptic (~~2~)” field discussed t se of 0.125 and 0.25 perfect SO 

y hospitals for wou~ ressure sores and ulcers (27). y Lineaweaver an QZOl, 832 

affe~sperger and arese also note reheat use of sodiu lorite for wQ~~d 

treatment (~,2~,2~~3 ). An article by S~ahetka 

ypoch~~rite solution for the treatment of 

ium hypo~h~orite’s lon use is also recm in several 

a~~ut~cal references* The following sa le &+ these references is not ex 

(1~6~~ and I lth dition (I 989) ~o~ta~~ entries for “‘So 

ypo~hlor~te SQ~uti~~~ Dilute Dakin’s Solution” (3 I ,32). These entries 

.5 percent solution of sodium hypo~hlorite use as an antiseptic for wound i~igatio~. 

aceutical Assoc~atio~‘s (“AP book of ~onpres~ri 



iti~~ (1977)~ 6th edition (19~9) and 7th diti~n (1982) all list 0.5 

tic ingredient (33,34, acy, 8th 

akin’s an 

ysicians Desk Reference (4 1,42,43,44). 
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odiu arket. 

one ba~f-str~~gt and felt-str~~gt ~aki~‘s s~l~ti~~s are fiste 

1992 (45). ten ry’s Dakin’s s~l~ti~~s are also listed in APhA’s 

antiseptics ~46~47). 

oses. These sol tians have been 

Sadism byp~~hl~rite s~~~ti~~s in general, and those pro 

have been use ctively as patient p~e~~~rative disinfectants. R~v~~da bite 

solution (49). 

~~u~p~e~t in the United States and other countries. In t e United States, it is rg 

medical device ~re~~arket n~ti~~atio~s, or 5 I O(k)s (50,5 1) 
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any medical uses, sodiu as alsct been widely used for a 

turn f~~~-medi~a~ uses, notably for water Since its intro 

e mast widely used, an effective rn~t~~ds for ~r~v~d~~g safe drinking 

~st~ri~a~ use of s~d~~rn hy s, burns and other ical 

d~~ati~~s~ as welX as the recent and ~~~~~t use of ient as a topical 

em~~st~ate that so ium byp~~h~~rite has een used for a mater~a~ ti a mat~~ial ~xt~~t. 

ient’s safety is provide by its long bisto~ of use for a variety of 

for a maternal time, and to a aterial extort, and ~~~lud~d in t 

ients for use as a first aid a~t~sept~~ an as a b~a~tb-ca~~ a~tis~pti~. 

* Safety: 

~npub~is~ed studies have repeatedly ern~~st~at~d the ingre 

to raise any sig~i~~ant ~~esti~~s re ing acxte t~xi~i~ or ca~~i~~g~~i~ity* Xn t 

s~~ti~~ Arnu~~i~a resents a number of stu ies that exarn~~~ s~d~urn 

~te~tial by both in vitro and in vivo met s; its t~x~~~ty after several rn~t~~ 

~s~~~; and the dev~~~prn~~t of blood levels of s~d~~rn hypoc lorite after t~~~~a~ 

a~pl~~at~~n. 
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a. 

ne of the most common worl wide uses of chlorite an 

is as a wate~~ This use 

~urnb~r of ~~vestigators to examine the ~ar~~~og~ni~~ty of ~blor~nated watery 

as~gawa exam~n~d e effects on rats of a f ~4~w~ek adm~~~strat~on of sodiu 

water at levels of -05 to 0.2 percent (52). No sig~i~~a~t increase in 

ence of any ~mors was observe , leading the investigators to conclude that sodiu 

hY owed no ~arc~nogen~~ potential. 

ined the car~inogeni~ity of long te Xorite in 

0th rats and mice (53) e T e rats were given a I04-wee ministration of sodium hypoc 

risking water at IeveEs of 0. 5 to 0.2 percent, whereas the mice undereat a I 

dmiuistration of sod~u ing water at levels of 

ed that sodium hy~ochlorite was not ~ar~ino ice. 

ined hy~e~~asia in rn~~se skin after de al exposure to so 

o~h~orous acid, titid to the hypo~h~orit~ ion (54). The stated goal of this study 

was to examine the ~ot~nt~a~ for these compounds to promote skin gauger. The stu 

e skin of SENCAR mice to ~once~tratious of 0.00 I to , 1 percent of various 

lori~~ ~ompoun s. All of these compoun s resulted in some degree of hype 

ecision to use the ability of sodiu hypoch~or~te, and its derivitiv~s, to induce 

lasia (thickening of the skin) as an indicator of the substan~~‘s tumur promoting c 

was upon the ““excellent copulation” e hype~lasiugenic activity an 



~romoti owever~ the author a mits that this ~o~~~atio~ 

ou~ds of ~h~rni~a~ classes ot 01 esters, ~iv~~ that t 

between s lasia and tumor promotion horbol esters, and that 

lorite is u~elated to this corn 

icator of sodium hy~o~hlo~te’s possi ne cannot concl 

fo~at~on ~on~e~~ng ~arci~og~~i~ity with an assay of this dubious 

using an assay of dubious relevance, Meier examined the effect of 

er~t~neally administered sodium ypo~h~orite and its derivatives on the production of 

alities in mice (15). In this s dy, three different in vivo tests 

Eook for ~hromosomal damage were used to examine various dis~~fe~ta~t ~b~rni~als. In one of 

ead abno~a~i~ assays och~orite ions showe 

o~se. A~cord~ng to t e author, this i~di~ated that the substance could 

ochlorit~ ions was detecte 

ree sample grou s, and was not foun ypo~blorite derivatives, musher, 

~fferent assays for mutagenic substances were used in the study, and only the seeds 

abno~ality assay showed any indication of mutagenic activity. Additionally, the aut 

at the moaning of a positive result in this assay was the subject of s~~~~t~~~ debate. The~efo~~~ 

~~ositive result to inte~eriton~al~y administered bypo~blor~tg ions, in an approves assay 

enic activity has little earing on the safety of sodiu 

Amu~hi~a commissioned two in vitro studies to examine the 

of its “Amu~h~na - ~~e~tro~yti~ ~h~oroxidi~er~~’ 
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irvano was ~onducte using one of the ost widely used of all tests for 

es assay (55). T is assay measures the ~~~~~~~~ of a the 

ontaneous mutation rate of Salmonella In this test, 

e rate of mutations over 

sodiu ypo~h~orite solution e mutation rate, and t 

oes not have mutagenic potential in tests that are often d~f~~~~t w 

emical is an a~timi~ro 

~~rvano also condu~te his study was similar to t 

indicator organisms 

mu~hi~a’s solution did not show an ~u~rease in t utat~o~ rate, a not show 

utageuic potential. 

ny studies with sodium 

mutagenic or carcinogenic Two long-te 

owed no increase in the rate of tumor fo~at~on 

id not show any mutagenic potentials 

ies in rats and one in 

d in vitro assays, SQ 

. Acute Toxicity Studies 

as commissioned a number of studies examine the acute toxi~i~ of SQ 

lorite solutions by various routes of administrations i~~~udi~g oral, i~t~av~ 

eritonea~, and topical dermal a~p~i~atio~. T studies perfused by i at the 

Institute icerche ~iornedi~he~ in Italy were conducted on Amu~ 

ypochI~~rite solution. 



Page 1 

use oraX toxemic stu y in rats was ~onducte rn~n~stering various arn~~~ts 

o~h~orite solution resulting in usages of 256 to 40 

calculate its of 267 and 3 I5 mgl 

sin ose intravenous toxicity s y injecting various 

Ernest sodium hypo&h~orite solution resulting in usages of26.2 to 124.53 

50 for intravenous administration was calculated to g, with 95 perceu~ 

ence ~irni~s of 28.2 and 39.3 mg/ 

use ~~traperitonea~ toxicity s dy in rafts was con 

ion of various amounts of I. 1 perfect sodium ~~ypo~h~orite solution resulting in 

/Kg (59). 50 for in~raperi~ouea~ admiuistratio~ was ~a~cu~a~e 

A single dose ac te decay toxicity study in rats was con 

to 1.1 percent sodium ypo~hlori~e solution i e test was perfo 

auze patches to the test site, applying the sofut 

ours. After 14 days of obse~atio~, none of trhe an~rna~s &owe 

signs of systemic toxic effect or local imitation. T 

a~pl~~at~on is higher than 50 mg/Kg. 

al toxicity using rab its instead of rats (6 1). T 

week study examined e effects of 5 an 10 percent ~on~entra~io~s 0 

~h~orox~d~zer (0.055 and 0.11. percent sodium hypochlori~e) on intact and abraded skin. After 
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aily a iu~s~ra~~o~ of the test ~orn~ou~ds for the four-week stu 

effe~~ or local i~~~a~~o~ were observed. 

dies indicate that sodi~ 

ro~osed use ~o~~e~~ra~io~, an dica~io~s. 

o~hlori~e is 290 mg/~g. If this 

an dose, it wound require that a 100 K. rox~ma~e~y six liters of a 0.5 

) or approximately 50 lite 

al studies demo~s~ra~ed no toxic effects after the to 

c. Blood Levels 

e 1978 T~n~a~~ve FinaE. monograph for OTC 

where ap~ropria~e~ safe ould include studies to s Iood levees after 

e use of an OTC prod et (62). Sodium hypoc lorite breaks down almost ~ns~a~~aneous~y on 

contact wit loo erefore would not be ex 

e blood stream. Therefore, info~a~ion on levels of sodium hypoc 

technically feasible. Carrel and Keen both recognized early that sodium h o~hlori~e solution 

lost its au~~rn~~robia~ activity soon after co~~a~~ with the open wo 

boiler booed that “ ecause NaOCI reacts with. protein an other ~~~lula~ debris, its an~~m~~rob~a~ 

epleted during ~rea~rnen~~’ (25). 

ined this disappearance of activity 

ypochlo~i~e solutions exposed to high co~ce~~ra~ions of human and 
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~6~~. To measure this ~sa~p~arau~e~ 8 mf of either human or was a t.0 2 

ml of I. 1 percent sodium hypoc ination was mixed for five seconds. After 

five seconds, the reaction was steppe a neutralizer, an e remaining chlorite assaye 

The decomposition of the sodium h 

le chlorine could be measure e five seconds of 

enera os~tion after it contacts 

s, as well as the results of the Zanolo’s s 

e found in the stream as a result of topical application of sodium 

Therefor~~ measuring bloo not be appropriate for t 

. Toxicology Summa~ 

In all these studies, no adverse toxi~olog~~al effects were foun 

erefore, based on these studies and on a tat ative toxicological 

the long history of use of so o~hlorite, it sbou~ e co ered non- 

~arc~noge~~c~ ~~n~mutagen~c, and esse~tial~y non-toxic for the pro used use, at the propose 

~~n~entra~~ons. 

2. Toxlical Safety 

Wound Wealina and Irritation 

istcxy of use, and published and un ublished studies, have es~ab~~s~ed that 

uff~red sodium hypo~h~orit~ solutions do not i ibit waked healing, and are ~sse~t~a~~y non- 

Studies have also shown that any imitating pro at sodium hypochlor~te 
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solutions ave are less pr~~~~n~ed than c 

an er the First Aid Antiseptic TF 

ea~~~~~ar~ Antiseptic Products TF and in the 1978 T M for OTC Topical Autimi~robial 

rodu~ts. 

rev~ously, while examining t al toxicity of sud~u 

mi and ~l~rnent~ also looked for signs of ski ,Gf). ~~erni faked 

no evidence of ermaf reaction on intact rat skin after a 24 

ypo~hlo~ite. ~l~rnent~ noted that four weeks of exposure to 0. I 1 

duce signi~cant ~~~tant effect on either ~nta~t 

nemi also examine the acute eye imitation effects of sodiu 

study was conducted by administering 0.1 ml of .I I percent sodium bypoGblorite solution to the 

bits. No reactions were noted durm our ~bse~ati~n 

.l I. percent sodium hypo~h~orite was not imitating to t 

ined ~n~arnmato~ responses from su 

ypo~hlorite in guinea pigs ( Z 1). Xn these studies, open-e 

SO hypo~h~orite solution were place e skin of guinea pi 

there was no sign~~~a~t difference in ~n~ammato response between any of the sites treated 

the negative foxtrot sites treated with saline solution. 

Cocker studied e effect of 0.1 and 0.5 ercent buffeted sodiu lorite solutions on 

e viability of basal cells of guinea pig skin (25). The basal cells of the skin were exposed to 

the 0.5 percent solution and showed no reduction in viability after one week, but s 



age 2 

ility after two weeks. The cells expose 

no loss in viability after two weeks. boiler conclu 

solutions would be well tolerated by 

imer ~~~du~~ed a human primal i~i~a~io~ patch test in a ~liu~~al exarn~ua~iou of 

o~en~ial of sodium hypoch~ori~e (65). 

ree ~ouse~u~iv~ 24-hour applications of 0.11 

sedations taken after eat lication. nly transient, sli 

observed during the study. 

ian conducted a comparative ~li~i~a~ s~dy of topical antiseptics for ~~ea~rne~~ of bu 

a~ie~~s (66). urn patients were treate ercgnt silver sulfa 

standard ~rea~rnen~~ or a 0.05 to -1.1 perfect s~di~rn hy 

wit och~or~~~ solution tolerated their ~rea~rnen~ with less 

~~~~de~ce of de~a~i~is, and showed faster wound beali~g that those cheated wit 

sulfad~a~ine crea 

eggers conducted both in vivo and in vitro exa 

for&e on wound heaping (67). The in vivo Orion of this 

~l-~hi~~ess incisions in rats, and then examining the effect of 0.25 and 0.025 percent 

o~hlori~e solutions on these wounds. The rats were sa~r~~~ed after 3, 7 an aYs 

examined. The wounds treate sodium hy~o~hlor~~g s owed little or no 

ifferen~~ from those treated with the saline controls. In 

to 0.25,0.025, and @Of25 percent sodium T 

used to 0.25 percent s~~u~i~~ dem~~s~ra~ed cell death dis~p~~on; the cells ex 



er~en~ so~u~~o~ remanned viable, 

ex no adverse ~ffe~~s. This study clearly ~llus~ra~es that in vitro resu~~s 

o not always ~o~e~a~e well with in vivo results. This t 

ium hypo~h~ori~e on ~broblas~s cells an effect on wounds 

ome out in this study. 

er examined the in vitro effects of three topical an~isep~~~s on fi lasts an 

er~~~no~y~es (68). The test solutions were 0.125 sodium hypoc 

~od~~e~ and 0.25 percent acetic acid. The cells were exposed to various 

solutions. Toxi~i~ to the ~brob~as~s was y a test system t 

ine in~u~ora~ion and the rate of neutral red uptake. Toxicity to the 

measured by the rate of neutral red uptake. With is test system, lorite was toxic 

e highest ~on~en~ra~~o~. Sodium 

era~inocy~es of the three tested antiseptic sol 

commonly used dental e~dodon~i~ antiseptic solutions (6 

torite, ~h~orhexi ine, three different iodine ~orn~ounds~ parachlorop 

fo~o~resol. T e toxicity was measured by exposing tissue cu t*uj-gs of HeLa cells to various 

~on~en~ra~~ons of e solutions. The a~~imi~robial effec~ive~ess was 

tic so~u~~o~s with various microorganisms in the presence of calf seem. All of 

compounds tested proved to be toxic to the tissue culture ceHs at ~o~ce~~ra~ions below the 

eff~~~~ve an~im~crob~a~ concentration. Sodium hypo~h~ori~e was toxic to cell rupture cells at 

U.U5 percent, w iIe it was not effective against all the test m~~roorga~~sms used at less than 0.24 
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t. It should be note at the antimi~ro 

calf se 9 yet the toxicity assay did not contain it. This ition maximizes po~e~~ia~ toxicity 

an izes effectiveness because of the 

oroughly discussed in t 

~~neaweavgr examine the effects of four topical an~isep~~~s on wound hea~i~ 

viva and in vitro ods (8). The antiseptics were 0.5 percent sodium hy~o~hlori~e~ 1 .O percent 

ov~done-iodide, 0.25 percent acetic aci e. In the in viva 

Orion of this study, 4 cm mcisions were made on the backs of rats, an 

one of the a~tisep solutions three ti 

treatments its effect 0 wound healing was measured by two jesting s; the tensile 

ete~~nat~on of the rate of wound e~~thel~a~izatio~. AI1 of the solutions, 

except hydrogen peroxide, showe ibi~ion of the wound healing process. T 

ort~on of the study Gons~st~ of ~rea~ing cultured brob~asts with various dilutions of 

four antimicrobial so~utio~s. After 24 hours of ex 

~brob~asts at full strengt sodium hypochlorite was toxic as de~ned in this stu 

percent, but not at 0. U5 percent. Non-toxic levels of other solutions tested were at 0. 

for pov~do~~-~odi~~, ~.U~25 percent for acetic acid, and .o@J perce:nt fQr~y 

~,ineaweaver also examined the bactericidal effectiveness oft e -four test solutions. hife all 

four were found to be effective as ant~mi~rob~a~s~ only sodium lorite and povidone-iodize 

were antimicrobial at ~o~~e~trat~ons that were not toxic to the ~brob~asts after direct a 
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XI addition, in an in vitro stu 

solution c;m ~eutr~phi~ migrat~u~ was used as an assay (28). Sodium lorite solutions 

to a ~~n~~~trati~~ of .~~~25 percent inhi an 90 percent of ne~~ro 

y ~ineaweaver and Kozol 

ical antimi~robials ~some of which are ~ateg~~ f under the First Aid 

in vitro effects and may cause some adverse effects on woks 

healing. However, this evidence must be weighed together with some ot 

i~fo~at~~n and conclusions cannot be drawn fro differing assay tee 

rat~Qual~~e effects on wound heaping. From the ~~~n~cal ~nfo~ati~n accumulate 

it that these studies lace too Mach em hasis on in vitro met 

~a~e~~s early ~li~i~a~ work with sodium hypo~h~~rite s~lutiuns was ~~iti~i~ed 

right, who based is er~ti~isms on rest&s from vitro ex erime~ts. Carrel re at 

ade under the real clinical conditions of the treatment, if sound 

~o~clus~~~s are to e reached” (5). History tells us that Carrel was ri ht. As it bugs out, the 

tr~atrn~~t d~velo~e by Wrights highly regarde asis of his in vitro obse~at~ons, was 

unsu&~essfu~ in practice. 

Fu~her~ Heggars recognized that the in vitro model was insuf~~ient to provide a 

icture of the wound heafing rastic difference in toxicity 

e~een in vitro an 1s. Therefore, “individual tissue vulture toxicity assays may 

misreading in that e wound milieu consists of a p~ly~ellular ~~v~~onrnent 

rnix~ur~ of cell types . . . which all csntribute to the wound eahng prowess” ~67~. 

re~og~~~~d that “‘the cellular Gonstituents provide a protective substawe or mecha 
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eutra~i~es the toxicity of NaQCl.” Barest= and ~uono also ret 

ts from in vitro experiments to effects in an actual wound ~3~). Ln 

tical of Kozof’s ~on~~~sio~s described a e contradiction between 

SO lo~t~‘s successful ~l~n~~a~ use and its re adverse effects on tissue cell 

vultures. Li eggars, t elieved that this ap arent contradiction could be ex 

~fferen~e between real woun s, and Kozol”s rnode~~ an 

similarity to a real wound milieu.” As toted previous~y~ sodium h own 

rapidly once e osed to blood serum, or other components of the wound e~viro enl. 

arese and Cuono also ~u~st~une e composition of akin’s solut~~~~’ 

ey noted that the study did not state whe er the solution was 

uffe~ was used. They other noted that un uffered sodium ypocblor~te is less 

(due to high alkalinity) than t 

oes not address is issue in his re ly, but rather attacks the re 

YPQC ite’s historical use (70). The L~neaweaver stu y also faifs to detail the composition of 

sodium hypo~hlorite sohuion (8). 

s quite likely that Kozol and L~neaweaver fact, test unbuffered solut~~us. 

of the references that discuss the fo~u~ation of Cc akin’s solutionT’ and ” 

ing the original works by Dakin ( ) and Carrel (2 l), ton’s practice of 

acy (36,37)~ t edia (41), as well others, descri 

ium hyp~~h~orite solution. However, the USP from at least I937 on describes ~~~odi~ed 

in’s solutions’ as a 0.45 to 0.5 percent sodium hyp~chlorite solution, with no r~f~r~n~e to any 

buffering. Therefore it is possible that Kozol an Lineaweaver actually examined t 



an unbuffered so solution instead of 

ilt~n s~lutiun) demonstrated a Hughes sccxe for skin ~~~ta~cy thaw ffere 

~~hlorite solutions (27). 

Fa~uw also criticized the use of SQdiU~ hypoc lorite solution in t e Place of 

Eusol in bound a~age~ent” (7). This report 

tic, ‘“Eusol’” or “‘E 

for wound treatment. The report contacts a number of cause 

is~ussed above indicate clearly that sodium 

and does not ~~h~b~t waund healing. All but one of the in vivo studies of so 

is c~~~~us~~~. The one study to the Contras, the Li~eaw~av~~ study, 



s~~uti~~~ A few irz vitro studies indicate that sodium by 

efforts on scmie cell es; however, these studios fail to 

between in vitro ~~~diti~~s, and the envir~~~e~t of an dual wound. Fugue ore, even these in 

vitro studies de~~~st~ate that so ore i~tati~g, and often less imitating 

than other cat~g~~ I first aid antiseptics or cate ary I OT III anti~i~r~~ials~ The ~rigi~al 

T~~tati~~ Final Mono h for OTC TQ~i~al A~ti~i~r~ uct 

at ~6eaus~s slight i~itati~n or delays wound ~~ali~g for a rel 

~~~ra~ly ~ec~g~ized as safe and effective if th~s~ side effect 

enefit” (62). 

b. 

ium ~y~~~hl~~t~ is not a sensitizer is a si~n~~ca~t it 

ium ~y~Q~h~~rit~ s~luti~~s have over so ical antis~~ti~s* To ~lari s~~sitizati~~ 

y~~~~l~~ite solution using a standard test for pre icting se~sitizatiQ~ or allergic ~ea~tiu~s~ 

ui~ea Pi axi~i~ati~~ Test (72). This test subsisted of de 

various ~~~~e~~at~~ns of test s~lutiu~s of sodium lorite as an i~du~ti~~ 

o weeks later by a ~~all~~ge dose of sodiu ~y~~~h~o~~te s~lut~~~. No reactive to the 

The authors c~~~lu 

~c~l~~ite solution was nst a skin sensitizer in guinea gigs. This test has often been used as a 

s~~~~~i~g test for human use and has been atential sensitization in ~~~a~s. 
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yp~~hl~~ite has been s e essentially ~~~-i~itati~g~ and not an inhi 

of the waked healing pr~~~ss* Furt er, it has not shah any as a skin se 

erefore, sQdiu~ hy at the 

~~hl~~ite has a long hist~~ of demo strated efficacy as an antiseptic and 

isi~fecta~t. Its effeGtive~ess has been demonstrated by in vitr 

s~dies, and clinica experience. 

1. In Vitro effectiveness 

Antiseptic TFM provi osed in vitro test 

stratiQ~ of an i~g~~dient~s effg~tiv~~ess (73). This purposed ~r~~edu~~ re 

tie; i~g~edi~~t show a 3-10 ~edu~ti~~ in cultures oft s in IO minutes- The 

s to be tested are Sta~hy~~~~ccus aureus, ~s~h~r~~hia GQli, and ~ 

ae~~i~~sa. The a~ti~i~~obial action of sodium yp~~hlQ~t~ has been examined ~xt~~siv~~y in 

unpublished studies that de~~~strat~ effectiveness; h~wev~~~ caky of 

ublicati~~ of FDA’s imposed in vitro . 

e methods used in the studies re orted demonstrate effectiveness with pr~to~~~s 

ual to m exceed that requited ssed method. Sodiu 

hy~~~bl~rite~s effectiveness as been demonstrated against a wide variety ~f~i~~~~~ga~is~s~ 

including bacteria, fungi, and viruses. Sodium h een found effective under 

the stringent antimicrobial standards used by the French and Swiss g~v~~~e~ts for the 
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evaluative of health car isi~fe~tants and antise 

tests respired by the 

(~uspita~ Disinfectants). 

a. 

s the earliest example of in vitro examination of sodiu yp~~h~~rit~ is foun 

rigi~al work on the draperies of various antiseptics (4). Various ~~~~e~trati~~s of a 

tics, intruding sodium hypoch~~rit~ solution, were teste for a~t~rni~~~bia~ 

activi~, both with an w~th~ut 50 percent added blood se 

er~ent) in the absence of 

m, and at a ~~n~~ntration of 1: 150 e presence of bIoo 

(e. aure~inosa) was killed at a ~~ncentrati~~ of 1: ~~~,~~~ (or 

sence of blood seem and at a ~~n~entrati~n of 1:250 percent) in the 

load serum. It is worth noting that sud~um yp~ch~~rite demonstrate 

eff~~t~v~~ess in the resence of SO percent bfoo greater organza 

e 10 percent seem level osed in the First Aid Antise 

More regent published in vitro studios also establis the bactericidal eff~~tiv~~~ss of 

sodiu yp~ch~urite. Heggers demonstrated that a 0.025 percent s~~ut~~n of s~d~urn 

Eorite killed a 1 X f O7 i~~cu~urn of ten iff~rent ~rga~~srns isolate 

i~~lud~~g the three s eeies listed in the irst Aid Antiseptic TF proposed testing procedures 

@+o. 
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25). In an attempt to replicate the c~~dit~~~s of typical app~~cati~u, bettor used 

strate for the test rni~rQ~rga~isrns~ S. ~~ p. ~i~~sa~ an 

~~ After in~~u~at~~n with the test o 

led at various time prints. Ap 

~r~~~t solution resulte in kills with an average &log reduction of al three test organisms aver 

10 minutes. A 10 inute exposure to the lete kill (T--log 

ni~~a~t as it demonstrates that so solution ex 

i&rQbia~ activity against mi~r~~rga~isms on a pr~t~~t~ve substrat 

L~neaweaver examined the ial pr~p~~~e~ of several 

A X X IO6 inQ~u~urn of the organism was used to inoculate various ~~nce~trat~~~s of 

runt antiseptics, an bacterial survival was examined after a 24-hour exposure. 

in a Q.~~~ percent solution killed the test organism ( -log reduction), 

expe~m~~t illustrates the ~f~~~tiven~ss of so yp~ch~~rite as corn to ~thgr antiseptic 

ingredients considered to be ~atego~ 1 by e First Aid Antiseptic TFAM. Ss 

keened the test organism at ~.~~~ ereent, or one-teeth of the newest reco 

~~~~entrati~~, while the ~ateg~~ I ingredient, hydrogen peroxide, ha 

ale-tenth of its recommended use level (0.3 percents* 

angberg examined the in vitro toxicity and anti icrobiaf effectiveness of seven 

~~rnrn~~ly used e~d~d~nti~ antiseptics in order to dete~~~e the optimal ~~n~~ntrat~~u for use as 

an ~nd~d~nti~ rinse (69). This effectiveness testing was ~~ndu~te using 3. abreast Es 
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~~Qsa, ~treptQ~~~~u~ faecalis, an C+ albino as test ~rga~is 

y consisted of adding futures of e test organisms to various c~~~e~trat~~n~ of each teste 

tic in the preserve of 25 percent calf serum. After either five or ten 

e test s~~uti~~ was laced in a neutra~izi~ incubated for four days. Any growth 

tra~i~ing medium during the four-day incubation rn~a~t that the a~t~se 

e test urgan~sm. Wi ethod, tht: ~urnb~r of cells in the test ~ul 

ined, the ex~Qsure time was not clearly stated, and the num 

exposure was not measured. Therefore, the results of this study ~a~nQt be d~r~~t~y ~~rn~ared tr> 

ore quantitative methods that give resufts in terms of kg red over a ~e~a~~ 

~eve~h~less, the study found the effective concentration for s~d~urn 

ercent serum tcr be either .12 percent, depending upon test 

ave evaluated the ~ffeGtiveness of 

solution as a d~s~nf~~tant for dialysis equipment. In the s 

ixxa’s sodium h 

naturally and a~~~~~a~~y ~Qntaminated dialysis units was exam acter~a~ levels in 

Xy contaminated units were not high e~~ug rovide useft.11 inf~~ati~~. T 

units were inoculated wit 1 X 1 O6 levels of P, ae~~~~~sa~ Ij. GOI& and 

garish incubated for 24 to 48 hours, and then washed, weaving bacterial levels of 

e~een 1 X 106 and f X 105. T e units were then disinfested with various ~~~~entrat~~ns of 

ypoch~Qrit~ solution. A ~~-minute treatment with a 0.~~~~ 

ae~~~~” A I. ~~rn~nut~ treatment with 0.033 percent s~~ut~~n ~~~rn~~ated & coli. and p. 

&ark 
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uo~~rist~a~i examined the ~ff~~t~veness of sodiu 

~s~nfe~tant (74). Different ~~n~e~trat~~ns were examined for both total anti 

~ff~~t~ as well as ~tivity in the presence ~fd~a~ys~s solution. A preli inary screen de 

at a 0.057 percent solution killed I X IO8 con~~~tratio~s of a wi e variety af rn~~r~~rgan~sms* 

lusher studios foun at ~.~~g percent solution killed a I X1 O9 of a. ~~~~sa in I 

minutes, and a 0.05 percent s~lut~Qn did the same in 30 seconds. 

y of peritoneal dialysis disinfectants, ~~a~~hi exarni~~ the efforts of three 

~s~nfe~ta~ts against 1 ~~inosa, Proteus * , and S. aureus in saline, bra 

(75). give-minute treatments with sodium hypoch~~rit~ s~~uti~~s at ~o~~entrat~~~s of 

lled I X IO4 futures of the test organisms in the preserve crf 

~~n~~n~at~~ns of 275 perfect kille ’ i~~culum of the test organisms i 

of booth with 25 ercent blood ad 

in vitro test pru~edure outlined in the First Ai Antiseptics TFM only 

evaluates eff~~t~ve~~ss against bacteria. Sodium hypoc lorite solutions have also 

and virueidal effectiveness. 

~ara~g examine the v~~~ida~ ~r~~e~~es of a number of c~mrn~n hospital disinfectants, 

~n~ludi~~ 6b~hl~r~s,” an I 1 percent sodium hypoc lorite solution (76). Several corn 

were exposed to various dilutions of the disinfectants. The newest tested c~~~e~trati~n of the 

sodium hyp~~h~~rit~ solution, 0.11 rn~~~te~y effective against all teste 

the sh~~~st contact time tested, 2 hours. 
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X : 10 to 1 :OO dilution of 5 ercent sodium h 

reeo ended by betters for Disease control for use on ills, and in clean-u 

e effects of various concentrations of so lorite on 

~~a~rna rny~o~des (143, The study used but a s~spe~s~~n test an 

suspension test, ~no~u~urn was added directly to 

organisms were inoculate onto ~or~e~ai~ carriers to simulate har 

tests were ~o~du~t~d with and without an organza load. Xn the suspension test, a ~~-second 

~x~usure to a ~.~~2~ percept solution killed a 1 X IO6 ~~o~ulu of the mi~rQorganism in the 

absence of an or anic load. When 1 percent BSA ~bovi~~ serw 

second exposure to a 0.04 perGent solutions or a ~-minute exposure to a ~.~~~ 

resulted in no su~~vo~s* The orcelain carriers ~rQvide 

a~isms, A total kill on the carrier test required a 3Ommi~ute e 125 portent 

solution in the absence of an organic load, and a ~~~rninute exposure to a 0. 

e preserve of 1 percent BSA. 

ercent solution in 

yp~ch~or~te has also demonstrated some rapacity to 

e~dotox~~s. utler use-d both in vitro and in vivo metha 

locite on e~dotoxi~s from E.4 0127: 8 and Salmonella 0901 (78). ~~~~~i~ 

vitro part of the study, a 6.58 percent solution to det~xi~~d ~~~ng/rn~ of the e~dotoxi~s. Sod~u 

o~hlor~te was not as effective in the in vivo Orion of the study, where only the highest 

tested ~o~~entrat~o~~ 5.20 percent, exhibited any effect on the endotuxins. 
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~~hlorite solution was tested for effectiveness using t e official methods 

y the French gove~ment for wealth care disinfectants and antiseptics. Unfi 

nited States, in France there is no distinctive in approval begets disinfectants use 

ical a~t~septi~s~ the same standar 

Standard Test methods (Assuciati~~ Francaise de No alisati~n) are also used by 

Swiss authorities as ne criteria for d~sinf~~ta~t effectiveness. The 

in detail in Cr~mie~x’s chapter in (87). 

For disinfectants, the essential a~timicr~ ial tests are suspension tests that place the test solution 

in contact with the test organism for a s ecified time and assess via 

First Aid Antiseptic TFM proposed test method, 

French law requires that studies ~~~duct~d for AFM R approval be ~Q~~u~~ed in 

by a ~‘~~en~h Expert.‘” Am~china commissioned JS C. 

so&u ypo~h~~rit~ solutions under the AFNOR ~equir~me~ts* To 

in the absence of an in the presence af interfering substances. 

e test for gff~~t~veness in the sence of interfering su 

is standard requires that the test solution product a Meg reduction in. the 

sprained bacterial p~~u~ati~~ in five minutes at 2WC. Amu~ loxite s~~utiQn 

against p. aeon CIP A22, E. & CIP 54127, S. aure~s CIP 53 f54, E 

CXP 58.55, and ~~~uba~te~urn sm~~matis CXP 7326. e test su~utio~ showed the required 



e test for effectiveness in the of interfering su 

NF T 72170 (24). T is standard requires that the test solution cause a S-log re 

baited ba~te~a~ p~pu~at~~n in five minutes at 20°C in t e presence ofse 

The s~rn~ test organisms as used for AFTER norm N 

.055 percent sod 

organisms (83). 

ard water. 

also examined Amuchi~a’s sodium y~~~h~~r~te s~l~t~~~ for effectiveness 

against a varie of ~l~n~~a~ isolates under AFTER no /I The test ~rga~~srns 

included isolates of E coiti Proteus vu~~, S. aureus, I -7- 

erium ~he~onei~ The test solution caused t 

required 5~mi~ute time period for all organisms tested (84). 

activity 0~~.~~5 sodium hy Q~hl~rite was examined in actor 

AFN nap NF T 72200, which requires a 4&g reduction of the or yeast cells 

in 115 minutes (24). T e organisms teste were ~eni~illiurn CIP 1231-80, 

3 I-83) and ~andida 

CC 209 1. The test solution produced the re 

organisms (85). 

also examined the effectiveness of Amuc ina’s 0.055 percent s~d~urn 

hy~~~hl~rite s~lutj~n against ~~~~~vi~s under AFNOR norm NF T 72 I80 (24). The test s~~utiu~ 

was fuu~d to be v~~G~da~ against this test organism (86), 
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prepared a s~mrna~ of 

wh~~~ is ~~~~uded (87) 

ings for submission to the Fren~ 

to meet Swiss s~~dar rane ~ltrat~on 

R NF T 72- 1.5 1) (24) to eva~~at~ the eff~ct~ve~~ss of so 

against ten different m~~r~~rganisms (88). A ore-minute exposure with a 0.057 ~~r~ent so~ut~~~ 

killed 1 X IO8 ~~ltur~s of all test ~rgan~sms except Bacillus ore f~~er~~ A five- 

rn~~ut~ exposure pr~du~ed a 3-log redu~t~~n of this organ 

emo~strat~d in the resufts of the tests conducted to meet AFN standards. 

A~u~hi~a also ~~rnrniss~~~ed a series of studies to co 

r~~nir~rn~~ts for a ospital Disinfectant (ajso now designated a several Pu 

ies used the AOAC Use Dilution ethod (~~~ to eval ate the effectiveness of 

various ~o~~entrat~~ns of Amu~hi~a’s sodium byp~eh~~r~t~ solution against a variety of 

rn~~r~~rga~~srns, The Use Dilution method was created rn an attempt to simulate con 

surface dis~nfe~tio The methold is perfo~~d inless steel ““carriers”’ wit 

vultures of test organisms, transfe~i~g the carriers to the test so~~t~~n~ and then transfe~i~g 

e variers to ~e~~a~~zing broth tubes. If the test solution is effe~tive~ no growth is o 

the neutralizing broth. Demonstration of eff~~t~ve~ess with the Use 

ber of harriers (720) show no growth after exposure to the test disinfectant. In 

these studies, one must consider that the organisms in the Use 

onto the protective substrate of the carriers, and they are si 



ire&y to an antis tic solution in the ty~~~a~ ‘~s~s~e~s~on~~ type test such 

as the one proposed in the First Aid Antiseptic TFM. 

Xn one study, the Use dilution method was employed to evaluate e effg~tiveness of3 

~rce~t Amu~hi~a (~*~~~ percent sodium hypo~hl~rite) against s. aureus, salrno~el~a 

~~~ and ae~~n~sa (91). Each test o to inoculate 60 ~a~igrs to a 

e~een 1 X 10” an anisms per carrier. Eat 

usure to the MI33 percent sodium h~Q~hlorite test solution, an &en transfg~ed to 

~~utra~i~i~g broth. No growth was observed in any oft broth tubes, The aut 

that the test solution was ge~i~idal against the test organisms~ 

ilution Method sidles evaluated 

(~,~55 and 0-l 1 percent sodium hypo~hlorit~) against P ~inosa, in the presence -* 

f a 5 percent soil load (~~,93~. In each study, fO carriers were inoculated with 1 ’ cells, 

No growth was observe in the neutralizing 

solutions for I5 minutes. The author concluded that 

e~~c~dal against p. ae~~i~osa in the presence of a soil load. 

Two studies evaluated 5 percent Amu~hina (~~~55 percent sodium h 

ainst 8. m an S. choleraesu~s in the 

was observed in the neutralizing broth tubes after the carriers were exposed 

to the test solutions for 15 minutes. The author concluded that the test solutions were ge~~~~da~ 

against S. aureus and ). cholera~sui~ in the presence of a soil load. 



A ~e~~st~a~ion also revolved an exa~i~at~u~ of 5 percent Amuc 

~o~h~orite~ for ies (96). Cambers ~~o~~~at~d wit 

.~enta~rQ~ were e 55 perfect sodium hypo~h~orit~ so~~t~~~ fur 

10 ~inut~s~ No growth was o served in any ofthe neut lizing tubes after the carriers were 

the test so~~t~o~. The author ~o~~~ude 

against 1. ~~~ta~roph~te~. 

echara ~o~du~t~d a study on A~u~h~~a~s viruci 

~e~~st~at~~~ process (97). The v~~cidal effectiveness test was perfo 

)w A ~*~~~ percent sodium ution was foxed to 

es simplex type 1 virus. 

(human ~ber~ulosis~ in tabulator tasting 

was ~o~dueted using the Co~~~atu~ A 

irate exposure to 0.11 percent sodium h lorite soktion was effective analyst 

bovis. 

e Pasteur ~nsti~te conducted a study for EPA registration that examined 

~on~e~t~ations of A~u~hi~a7s sadiu hypoch~or~t~ solution for ~~act~vatio~ of HfV-1 

The dilutions tested were 0.11 percent, 0.055 percent and 0.0 165 percent sodium hypo~hlorite, 

All dilutions demonstrated the co lete i~a~tivatio~ of 

e studies presented in this section d~~o~st~ate the effe~t~ve~ess of sod~~~ 

ypoch~o~it~ against a wide variety of ~~~roor~a~~s~s under worst case test co~d~t~o~s. The 



results ofth~se stu o well b~yQ~d the r~~uire~e~ts of first Aid A~tis~ fQr 

e~Q~strat~o~ af ~ffe~tivene~s. They are ~n~luded here as a basis for eff~~tiv~nes~ as an A~~ess 

reparat~Q~ in the mg ~rodu~ts TF 

of the eff~~t~ve~ess of sod~u~ h is also p~ese~ted and several s 

ecific petition to demonstrate the effectiveness of sodium bypo~hlor~te for this ~~d~~at~o~. 

2. ~~i~i~a~ Effectiveness 

inical ~nfo~at~Q~ provides excekmt evidence of the a~ti~i~robia~ activity of sodium 

te in si~atio~s relevant to the p~Qduct’s actual inten ed use:. This ~~~t~on discusses 

s that example sodium hypo~h~Qrite use as a p;reo 

exa~~~~s use as a ~yneco~o~i~al wash, an one that examines use as a bum antiseptic. 

In a p study conducted by ewfQlX%S, . f 1 perfect sodium forite sQ~~t~Q~ was 

~0~ to 10 perfect povidQne-iodide sQ~utiQ~ for use as a preoperative antise 

sol~t~~~ was used to treat sites on both the axilla and the domen. effectiveness was 

y ~gasur~n~ the reduction in total bacterial count. n the abdo~~~a~ site, both test 

solutions reduced the basehne bacterial count by approximately 2 logs. On the axi~la~ sites, 

sodium hypu~hlur~te was more effective, red&n the baseline count y 2 logs, ~Q~pared to a X- 

log ~ed~~tio~ with ~ov~do~e~iod~~e. 

~ove~da conducted a similar study, with similar results. This study also czorn. 

percent sodium hypochlorit~ solutiQn with 10 percent povidon~-iodide solution (49). Again, 

ions were tested oln axillary and the abdominal sites. fn this case, the sodium 

hypo~h~Q~~te sohttion shQwed a 1.5-log reduction from baseline on the abdo~~~a~ sites, and a 2- 



cminal sites, and by l-log in the ax~l~a~ sites- 

ere has been some d~s~~ssio~ about the use of axill sites fir testing prg~o~grative 

e ax~l~ae have been use er of studios where two sites have 

requested in the are A~t~se~t~c Drug Products ~~~o~ra~~ ~~bl~~at~~~s, T 

of sites has d~v~~op~d from the desire to test sites that have a ~~~a1 

ese are usually grist an 

dominaf area has been use e~ause caky surgeries are 

erf0 y area; however, the no al flora of the abdomen is often s 

r&n area, The groin area often has very high ~~~nts~ ut these can be varia 

le ~o~ta~i~ati~~ with urine and feces complicated with t 

e use af the axitlae as a test area have een raised because of tfrg use of wi Fead 

Qwever~ a was~Q~t period is i~c~~ded i 

which is ~ffe~t~v~ in ~~~gstab~ish~ng a complex normal flora. 

roin, and the ~~~~ts are as high, 

Cmz also examined the use of 0. I. 1 percent sodium hy~o~hlo~~te s~~~t~o~ and X 

effectiveness, with a l-log reduction from baseline levels on the a d~~inal sites, a& a &.log 

reduction on the axillary sites. 

~a~abe~l~ ~o~~ar~d the effectiveness of A~u~hi~a’s 0. 

solution to an ~n~de~t~~~d mercurial antiseptic for the treatment of va 



the course of a three- le, bath solutions were eff~~t~vg i 

a~t~s~~tj~s for t~eat~~nt ~fbu~ ~ati~~ts (66). Patients were treated with ei 

Case s info 

purity (2 1). CarreT’s d~s~ri~t~~~ of the use of Bali ‘s s~~utiu~ in trau 

er af d~ta~~~d case studies. These case stu e the cruise of 

0th serious and su~e~~~ia~ wounds treated with sodium 

~~ah~t~a describes the use of sodium h e trgat~e~t of dee 

0). In all three cases, the patients had badly i~f~~t~d G rcmic &m-s. A 

02 portent sodium ~chl~rit~ solution effectively treated the iuf~~t~~u an itted Wound 

~~a~i~~* The author observed that the solution mot only successfully 

also dissolved ~~cr~t~~ tissue and ~~~Qved detritus. She hy~~th~siz~ that sodium hy~~~h~~~~t~ 

~~o~~t~d wound healing by stipulating ~ir~u~ati~~. 



e ear&x petition for to 

5 to 03 percept establishes the historical use of this 

e trenches, has een recorded in several re~~~~~~es (3,5,6). T 

ir~~t~y relayed to the cur-rent changes with the increased use of Oedipal devices and the 

for use of catheters; frum pr~parat~~~ for catheter access, central venous a~~~ss~ 

p~~~~~~al ~ath~ters~ and injection to repeated access for 

in wound care in his F~~~G~ hospital in War I. in settled on sodium 

Carrel developed a care method using wound d~brid~~ent i~~ediat~~y on a 

casualties from the fiel s and trenches. Wounds were left ape and a series of s 

in a wound SID that the wou~ refusing treatment could e repeated. Carrel treaty 

e skin and wound ~a~g~~ with hyp~ch~urite prior to ins~~io~ of his tube ap 

were not elosed until a sagely was ba~t~~~~l~gica~ly negative. his was a luxury we ~a~~Qt 

ay and his ~~i~i~al results re These procedures were adapted and used 

after the war an published in detail (6,21) 22). This is clearly an early use af makings or 

sr>diu solution as a skin prepa~at~~~ for su 

in ~li~~~al si~a~~~ns that apply to topical s~~ati~~s in&de the prior references to ulcer an 

p~~~ati~~s are meant to reduce skin or mucous tissue flora prior to a ~r~at~~~~ or 



) the ~eat~~~t developed by Carrel used repeate application of a volume of 

lmite. To increase acceptance, a colleague of ~aki~ chanted (reduce e alkalinity of 

aki~~s solutions After glass tubes were insert the wound was sat rated every two 

any lives and li using these procedures. ~ve~~ally clean wou 

not necessarily bacteria free when closed became the practice, differing fro 

e use of antibiotics, after World War II, ere was de~~easi~~ interest in this tr~at~~~t~ 

ith today’s increasing incidence and range of antibiotic ~~sista~~~, especially with topical 

tr~at~e~t~ there is a resu~~e~~e sf use of chemical a~ti~i~ro ials such as sodium hypo~hlo~ite~ 

have shown littIe or no development of r~sistan~~~ 

akin ~~~o~~e~ded the sulutio~ ultimately baled after ecause of its superior 

antiseptic qualities when tested in blood safe. akin as well as caky others ~e~o~~iz~d its 

riding activity an assista~Ge in the rapid dissolution of ~e~~os~d tissue. In fu 

belts IDakin produced his solution y electrolysis or3 the akin’s 

solution was afso used during and after Worl hen the ~esistan~e d~velop~ent to 

severe in the late 1960s and 197Os, ~a~y revive 

rid~~e~t and wound treatment. 

In the 1980s there were ~o~t~oversial pu ing deleterious ~ffe~ts on 

wound healin~~ T se effects have been disputed and when Dakin’s solution or sodium 

in appropriate ~oneentratio~s in a clinical and ‘“real life”” setting, it is both 

effective and bud-toxic~ As sectioned above, there has been a resurgence in use in t 

time frame because of its antiseptic and d~bride~ent effects an low ~~sistan~~ d~velo~~~~t. 
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lorite solution have been used in bum tr~at~e~t, often 

s so as not to im e in any way the ealing (67). 

e years since the end of Worl War II, iodophor solutions and sodium 

een used in caky c~i~i~a~ a~pl~catio~s~ often nut re orted, literally for 

gat~o~ in every i~agi~ab~~ a~p~ieatiu~ (in World Congress on Antisepsis, Weise~~fer et al. 

5). As a resuh of the Q C review of anti~~crob~a~s ( egun in 1972), a s 

~rot~~o~ was developed for the testing of Poe-operative p~epara ions, which has ha 

~~e~at~~~s~ and just recently, the ASTM 3 5.15 ~ub~~~~~ttee has passed another revision to 

e assess site testing. Some aspects of this method will be critiqued later, speed and 

ce were often prime ~~~side~ations in testing ecifie tests developed durin 

TC review. A very generalized examination of the activity of potential pre 

. This OTC me odul~gy seemed appropriate at the ti ut was not necessarily 

best ore ~s~e~ial~y for the ~l~~ica~ setting. Many investi 

chosen to use contact plates (such as g procedures (~~elhoed~ 

106, 107 and others, IO ) in the “Live’” surgical setting. These studies have been 

surgical sites before and after prepping and after the su~g~~a 

The selectian of a test site for are-operative, and ~u~e~t~y~ access sites is 

ment of a p~oto~ol 

were selected as test sites. Prior to this, the forea~ ad often been used in s 

domen, the groin (high count area), the axillae and often, the 

used as sites.. There are arguments for afl sf these. We have come to realize that the 

of the various areas of the body is highly variable in num ers and types of organists. Not only 
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do sites on t ody vary; individuals vary greatly in the lumbers and ty 

ai~tai~ as normal as proven very if~~ult to find test volunteers who fit within the 

count barge for different sites that has een suggested in the OTC roto,cof, A test site must 

a cons~ste~t~ reliable eaunt ~onta~ni~g a large enough po~u~atio~ that a specie 

~easo~ab~y be teste rier areas of the skin can have low ~ou~ts depe~d~ng on t 

d relative hu~i ity of the enviro~~e~t. The bat f the furea~ and the abd~~en ‘nave 

ist~~iea~~y been re~og~i~ed as usually havin low c;ounts, (109, 110) 

analysis of these stu ies, there in fact, 

reduction than, say the two-log or th~eeN~og seductions s 

statistically ~o~~lud~ that this sprained reduction 

r~~u~r~d and the aseline or pre~treat~e~t ~uunt is only ski~i~g three-lo s (say c)~tz the ab 

it day became dif~~ult to show that the re action actually occurred, especially when other 

sources of variat~o e study are considered, Fu 

The discussion presented above descri ro data collected t 

effectiveness of sodium ypo~hlo~ite for a~tis~pt~c/disi~fe~ta~t use as fo~ulat~d in expert 

.055 percent sodium hy Toxicity data were presented s swing the safety of use of 

this prudent. 

The ExSept Plus T 

is for the use of this ~~od~~t with an increase c~~~~nt~at~~n af sodium hyp~~hl~~ite (over 



the ~~i~ina~ range of the etiti~~) and is indicate 

abbess sites far inj e~ti~n~ ~at~eter~zati~~ and dialysis. 

Additional skin t~x~e~ty testin was perfused with this f~~u~ati~~. 

1. A cumulative ~~itat~~u Patch Study was c~nducte 0-n the A~u~hina 0.11 

ium ~~~~h~Q~ite~ then called A~u-~ki~ (103). The f~~u~ati~~ and the ve 

tested fox its potential to cause imitation and/or sensitization to the skin of no 

ects using a blinded, ra~d~~~zed, se 

imitation patch study wi erg was no signi~~ant i~itat~~~ in the imitative 

phase of the study. There was na evidence of sensitization to any oft wts 

evaluated in the challenge phase of the study, 

2. Insuft Patch Study was also perfused by A~uchina (TKL ~ab~~at~ri~s 

erf~~ed the test, .I 04). 

evaluated 6eat to dateline its abijtity to sensitize the skin of ~~~a1 volunteer subjects 

ed, randomized, occlusive, re eated insult patch study, 

played in this study, using one hurdled ~~~ety~f~ur su ects, there was no evidence 0-f’ 

sensitization to A~u-~k~~ or to the vehicle. 

a~kg~u~d effectiveness as a p~eu~perative, pre-catheterization, and 

~re~a~a~~~~ was discussed in the prior discussing of significant in vitro data in 
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6. Skin Nora and ~ffe~t~ve~ess Criteria 

e ~~~rob~a~ flora of the skin is ~o~cg~ed, we 

~~~bb~~g with pig bristle brushes to the shrug the hands du~~g 

lastie brushes to t g e~t~rely~ This is 

on the realization that this SC bing b~~ngs up the deeper 

~e~p~~g is done, even today, there is an e~otio~a~ and ~sy~h~lo 

ing make the treated area cleaner for surges. Co~parat~ve results of tests show that the 

e~i~~~at~~n uf the rush in hand washing does not affect the bacte~ia~ ~edu~tio~~ 

ther a~~as of the body sutrh as the sites used to gain access to the bo y for ~athgters~ 

connectors have highly variable skin ~i~ro~ora~ n the deve~o~~e~t f a suggested protocol for 

~xa~~~i~g Poe-operative preparations, the ove~hel~i~g drive was to i~&lude testing areas of the 

ative population along wi 

usitive normaI flora. 

er areas of the body with 

The axil~ae, the rain area and sub-~a~~a~ fol 

variable flora that usually includes Gram negat~ves~ When the ax~l~ae is used, any residual 

a~ti~erspj~a~t eau. e easily eliminated by wash-out before testing” This site can be fairly 

uniib with respect to distribution of e flora. When the groin is used as a site, t egree af 

extraneous ~onta~~natio~ cannot be dete~i~ed because of unpredictable con~~inat~o~ from 

urine, feces or blued further complicated wi the presence of hair. 

In a suggested pmtoeol rece~ltly approved as a Standard Test Method by the AST 

3515 (122) Sub~o~~~~ee on Antimicrobial and Antiviral Agents, the pre-test control for testing 

in the groin is selected in the area of the A diurnal Crevice closest to genitals, but this 
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est~~~ab~e base to use as a standa~ for reduction since this site often has t 

ut also, may be the most variably. nesting in the groin can be p 

and in fact, the area c osen for testing is the Abdo~i~al Crevice area rat 

groin. 

~h~n this protocol is executed, s~g~~~~a~t effort in 

igh~y va~ab~e site and is executed with co,nsi 

bbstrippi~g” solution. This area is rich in air follicles (as is 

~ou~ector site or to the wound ~arg~~~ When studying pre-operative s for ~f~ective~ess~ 

caky investigators in a clinical setting ave chosen to use contact or in situ sag 

106, 107, l&3), because these methods sample surface flora an 

These inv~st~gatQrs have shown effectiveness of pre-op 

sing this methodology. as discussed the questions of in situ sampling and the 

~~~u~ng w en the deeper flora is moved to 

as rec~~~e~d~d in e OTC and ASTM protQ~uls for investigation of pre-op and site access 

large mm.2 ers of bacteria are moved up from the eeper layers, This chapter 

reparation of the Skin for purger and . . .T~sti~g’s ~tep~h~~~’ is in Press. 

There is variability when s~~bb~~g/strip ing solution is used to work up deeper Dora in 

a~atively, e super~~~al Rora oft 

Prep solutiun ~n~lu~i~g the a~ti~~c~obial usually recants on the skin after a~p~~~atio~ as 

with a surgical scrub which is washed off. T 
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uted over the skin surface, but occurs as ~i~~~~o~o~ies~ i~egu~ar~y spaced. Sore contact 

or in situ sa~ple~s~ such as contact plates or velvet blocks will reflect t 

standard swabbing wiE1 reak up ~~~ro~o~o~~es resu~t~ng in e~agge~ated counts, Two 

cts are avai~abl~: one usually wit soap or d~t~rge~t is used wit 

hysi~a~ly remove bacteria from the skin and then, the initial ap li~ati~n is often repeated, It 

or not. Rinsing ~~~urs so~et~~es, but not un~fo~~y, so 

~e~ai~* Sa~pl~ng for re~ove~ then tiher agitates the skin 

to the skin in situ wi some agitation ~us~a~ly mild agi~t~o~ and no 

~~~si~g)* Sa~p~~~g for detergent ased products is now usually done with washing tee ues. 

in situ sampling method, for instanced contact samples 

agitating with a surfa~ta~t that agitates the deeper 

bawds are really different from other arts of the body (see e erts on ~~crob~a~ flora of 

arples and William Noble, 1 9, 110). The appl~e 

the ~u~e~tly described pre~ope~ative prep test in the 

rodu~ts Tentative Final monograph or an ada~tatiu~ of an earlier protocol and have used 

~od~~hor as a ~o~pa~at~ve control. As 

s and the ~o~at~o~ of the flora, are described. She notes that the 

most universally used prep in hospitals, an ~odophor sofution is consi effective if it is 

erceived by the hospital staff as effective. Alcohol is also often used in combination with an 

antimicrobial so~ut~un or an alcoholic paint is used, especially y plastic surgeons. ~odop~ors 

and alcohol are regulated under the OTC monograph system. T e criteria fur effectiveness of a 

pre-op prep suggested in the Tentative Final monograph are a t ree-log reduction at the groin 

site and two-log reduction at an abdominal site. Data in the literature Ayliffe and Rotter (114, 
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owed a two-log or slightly higher re far these 

he test methodology ( 112) re le at ten manures, thi~y 

minutes and six hours. In actual use, the six- for surgical p~~pa~at~~~ 

ery Gould last for six hours. The relevance for site pre 

i ediate and possibly~ effectiveness for the ten or t T 

techniques used are essentially the same protocol as for a 

been adopted in a recent procedures accepted in the ASTM Stan 

It is ~~~o~a~t to ask what criteria shoul be met for a product when used as in 

1. or a ore-operative pre , the bacterial eo~ta~i~atio~s on the skin (transients an 

nts) waist could migrate or be ~ra~sfe~ed into 

~deheaver~ I Icl>, An a~ti~icr~bia~ that acts rapidly 

e skin and some of the deep flora is forced to the surface oft ost 

~~i~~~bials used delay the ~~~opu~atio~ of the s criteria far a preop 

e TFN for Antiseptic ~ea~th~Car~ ~~uducts is a 

s~~-~ou~ sampIe. There are only two sites (the groin and the axillae) 

site ~o~ta~i~ated to a 105-IO6 level require e target reduction to satisfy the 

statistical requirement ecause dealing wit human subjects and their skin flora is fraug 

with variation. ltimatety, each of the chemicals is used as preparation for assess an~or 

icaf procedures. Most products wilf produce a level of reduction as measured in a 

~~~~~~~y accepted study protocol of two-plus logs. Ch~o~~ex~d~~~ will in 

situations achieve a three-log reduction at the six-hour period, 

~o~s~ste~t~y. The reference product used in many tests is a detergent p~epa~at~o~ of 
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lorhex~d~~e, whiGh is almost never used as a pre because of the presence of a 

detergent which may be i~itating~ The data to be presented shows great 

etwee~ the products tested and pe 

are effective as preparation for access and surgical ~~o~edu~es. 

at these products 

2. ~~~~~t~y there are no criteria speGi~ed for effectiveness of prep pro ucts for assess sites. 

me have made assumptions that it should be the same as for preoperative preps. 

However, there is a difference in usage, The access ro~edures fast a relatively short 

e compared to surgical ones. The groin an e axillae are not ~o~~o~ i~se~ion 

sites, and c~~ainly not for dialysis equipment so the in&e ~i~~ubial level of usual 

i~se~io~ sites is not high. The real meaning of fo uctio~ of bacteria on 

should be ~~ari~ed. ff a groin or axillary site is ulated with 1-5 x 1 O%n? for 

examples there are ~~~,~~~ bacteria per square ~e~ti~ete~~ when re uced thr~e~logs, 

bacteria. ~~~i~arly if we are dealing wit 

maximum (for instance the abdomens inner arm or 3/~m”. A two-log redu~tio 

clells. Since the r~du~ti~~ in reality has to be reater than the target Ievel to be 

a~h~eved~ only a very tenuous ~on~lusi~~ fmm these studies can be made reliably, This 

is fu~her complicated by trying to recover low bacterial counts ~~~siste~t~y. 

3. for health-bare Antis tics does address the subject of skin ~repa~at~o~ 

for injection (I), In this reference, a one-log reduction is considered t 

~ffe~~~ve~ess. No test method for this dete~~nation is ~~~~io~ed in the TFM. 

7. Clinical Testing 
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ree bodies using ~re~~perat~ve testing tech~i ave been perfused with except 

(0.11. percent sodium hyp~~hlQr~t~). 

1, Study perfused by esselaar Labs (now 

evaluation of the Quantitative Skin 

~r~~~p~rat~ve Skin preparation. The rocedure used in t dy (X17) does nat c~~f~~ 

uced some interesting results since this s~dy ~~rn~ar~d a 

saline ~Qntr~l to hysical removal is shown using this 

procedure, ~~~al~y the effectiveness of e ~~-test products is compare 

the saline control not included. ~~~ethe~ess, it was shown in this study that the 10 

percent p~vid~ne iodine product is co arable to Alum ina 0.1% (ExSe 

effectiveness as a pre-up is usually shown by the redu~tiun of the co t on the test site 

e control* This design showed the effect of the use crf saline alone use 

ing manner. The rn~cr~b~al ora of the test sites was enhanced by ~~ve~ng with 

Saran Wrap ~~~lus~~n for 4~-h~urs* This is an a tation of a procedure described 

yden et al. (118). Many areas of the body especially expose areas, have few an 

variable counts. Wrapping or covering test skin areas with oczclusive plastic expands the 

ora present on the skin. Thus the level for the initial pretreatment count is b~gher than 

usual. 

The ~~~~~usi~n ~rnp~~an~ to this petition is that ExSept and the iodop or gave equivalent results 

hors are the must widely used prep pro 

is was a parallel, rand~mi~ed~ lacebo ~~ntru~led stu in which the evaluator was blinded 

ect tc, treatment assignment. ects (3 groups of 10) pa~i~ipat~d in t 



y a 3 day test fervid. 

Each subject served as his OWII cmtml. To ~~~a~~~ era, an occlusive 

plied to the &~t area 48 hours prior tct trea 

cm each f~~ea~ and three test areas on eat side of the abdo tataf of 12 test sites. 

ina and ~~vid~~~ Iodine to ~~~tralateral sides of the 

body. Each side ( forearm I., abdomen, R abdomen) also inclu 

~Q~trQl site and a treated controX site. 

one Iodine treatment on each forea 

e. ~itbi~ each t~~at~~~t area, the active test lateral 

was randomly a~~ig~~d to 1 to 3 sites. The remaining two sites on each test area serve 

striated ~~~tr~~ and the treated control (saline) sites. Each site (left or recut) was 

~a~d~~ly assigned an active treatment. 

ent site was scru swa (2 scrub periods of 30 

s each) ~at~~at~d with the ap , each site was cmxxe 

four minutes with a sterile gauze pad (Yx2”) narrated with 5 ml oft e assigned ~~~du~t. 

The data was analyzed as the reduction in ba~t~~~al courts following t~~at~~~t a5 compared to 

ed and saline control sites. ~tat~~ti~al analysis was perfo ed on log tra~~f~ ed lo 

10 data aping an analytic of variance (A~~VA) with a 95% level of ~~~~de~~e. 

ed treatment of both the a 

~Qrea~ with both A~u~hina and Favidone Iodine. The ~u~~a~ results are ~r~~~~~~d in 
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endix F2 for the abd~~e~~ 

It should be noted that t at~h~~~ procedure prior to treatment allowed levels of 

bacteria at all sites on the abdomen and fore to permit analysts of treatment diff~~e~~es. 

le fQr the untreate control and at least 4 x 1. 

P~~vid~~e Iodine treated sites after 1.0, 30 an 

~~~ (2 logs) when compared to the control and untreated sites, 

Is effect was noted in both the fQ~ea~ an 

at all time points evaluated. 

~i~~~ar~y, both of these treatments were si~n~~ca~t~y better than the untreated control sites. 

~wever, on the f~~~a~ region, Pr~v~du~e Iodine was ore effective than Alum 

inutes sa~p~i~~ ~~te~a~, but less effective at the 240 minute sa~pl~~~ interval. fin additive, on 

en sites, both treatments exhibited a si~~i~~a~tly greater ef~~a~y at the 10 minute 

ling ~~te~al when c~~pa~ed to efficacy at 30 minutes, but this d~ffe~e~ce was not evident at 

the 240 ~~~ut~ i~te~al. It is u~l~~e~y that these d~fferen~~s have any ~lin~~a~ value. 

A~~eh~~a was shown to be effective in r~duci~~ the bacterial Bora on the skin an 

~ffe~tiv~~~ss was Gu~parab~e to the sta~da~d Povidone Iodine 0% ~~lut~~~ in this ~~~n~~a~ trial. 

own to be safe with no adverse experiences resulting from treatment. 
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2. perative Skin P~~paratiQ~s Stu 

erf~~ed by Hill Top &slabs Inc., ~ia~ivil~e, 

rodu&s were ~n~luded~ in this test (f19), 

y was to det~~i~e eming activ~~ of pre-0 

ility to xeduce the resident aerobic flora on the dared and in the ax~~~a. 

resents resuks of an ~nv~sti~at~~~ of three t~eat~e~ts~ a test drug, and a 

~~f~re~~~ drug. The test and placebo drugs were received from A~u~h~na. The investigator 

he reference drug. The materials are ~de~ti~ed below: 

A a 10%) 250 ml LQt 2257- Ul-lU-9~ 

Placebo Arm-skin Placebo Lot TF ~~~~4-~4 

reference Drug Betadine Solution Lot 5DF E 

The study was an ~~d~pe~dent design with three treatments assigned to randomly selected 

subjects. Treatments were applied to ~~~t~a~at~~a~ skin areas on the abdomen 1-2 inches above 

in the axilla area. Abdominal treatments were applied to a 5 cm x 5 CM area on the 



t side in the vicinity above the navel, villas treatments were plied to a 5 cm x 5 

t~~at~~~t site of the same area adjacent to each other. 

located in each axilla. 

Treatments were plied over each 5 cm x 5 cm. area of skin as define below after c~l~e~t~~~ of 

baseline sample. 

he area was covered for four ~i~~t~s with a sterile gauze pad whit 

un fur ~~st-t~~at~~nt collectian at this time. 

2. Pl plied same as Arm-Skin (A~~~hi~a 10%) 

3. lied a~c~rdi~~ to these same directions, 

) ~~~~~t~s after treatment, one site in the axiDa and or one a~d~~i~a~ site on subjects in 

each ~r~at~e~t roup was ra~dQ~~~ chosen and sa~~led using the cu 



alf tb~ subverts in each treatment g~~~~ were sa led. 

were sampled 4 baurs post-prep, 

e study. This ta ows the lean logjo 

S ects (n) frum which the data was derived. 

Abd~~i~a~ Sites 

The statistical ana sis of the axiflary data indicates that the cast-treatment 

ifferent fmm baseline 

(10 fixates, 30 imputes and 4 hours). The analysis ~~d~Gated that the post- 

“~Sali~~) was s~g~i~~a~tly different from baseline after the 10 

en the Test materials were ~Q~~ar~d at the in ividual treatment intervals, it was d~t~~~~ed 

f~~l~wi~g the 30 minute sampling. 
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statistical analysis was made on the abd~rn~~a~ data eeause of the limited numbed of sites 

The log ~~du~t~~~s dete~~~ed~ again show ~Qrn~arab~l~ty with the Beta he solution (iud~pb~~)* 

e data sb~w the variability of the aseline and recovery ~~u~ts~ The results from abdominal 

sites, were nat extensively analyzed because a full ~~rnp~eme~t of su ects could not be foun 

with tke target ~~p~latiu~ (the required levels and ~ed~~tiQ~s have since ~ba~ge 

3. Report for C r~cedures for are-iterative p~ep~~~g with Arn~-~k~~ 

(except Plus, . f l)% s~di~rn hyp~ch~~rite, 10% A 

search Inc., Miamivi~le, 0 

rocedures involve clearing and/or treatmg~t af the skin with al~~~~~ prior 

to Sargent or as part of the fQ~~~atiu~ and use of the prep. This study (120) used a ~~ea~se~ or 

a~~~h~l car to prepping with soaked gauze pads by hovering with a saturated pad for 5 

minutes. 

ective of this study was to campare the a~timi~rQbia1 ~ffe~t~v~~ess of two pre-o 

y was a w~tbi~-subjects, paired ~~rnpar~sQ~ of tws methods ~f~~e~~perativ~ skin 

prepping. Bacterial red~~ti~~ at 110 rn~~~tes and 30 minutes was ete~~~~d on ab 

groin sites. The treatment and sampling ~~~~g~rat~u~ resulted in 12 sarn~l~~ s of each treatment 

at two time intervals after a~~~i~ati~~. 



Page 58 

e test articles used in is study were: AMP-S N, Lot: 4396 (NTR co 

TR Code B), and AMP-SAFE Lot: 07 (I-IT Code C, cleansing agent). 

There was no stat~st~~a~~y sig~i~~a~t ffere~~e in the ~ffe~tive~~ss of the two ~r~~~perativ~ s 

s used to apply Arn~-S in Lot 4396. When evaluated for use ofz. abdo 

ing pr~~ed~r~ Test Method A provide a 2.2977 loggo reduction. The 

r~-operative skin p on an abdurn~~a~ site req rester than a two 

en Amy-Skin Lot 4396 was evaluate for efficacy as a pre~~p~~ativ~ skin prep for t 

ethod A or Test Method I3 urn 3 log10 reductiQ 

e FDA. Test Method A provided a 2.658 axed Method j a 2.5272 loglo 

ta showing actual acterial chants for each subject sehzte for the study are shows in 

the attached study. 

Baseline Bacterial Counts for e excluded Subjects 

Test Method A far apply~n Amu-Skid Lot 4369 to prep Test 

re~~~erativ~ skin prep, procedures Test Method A provided slightly greater log rgd~cti~~s 

than Test Method though no statistically signi~~ant differences were foun 

r~du~t~~~s achieved by the two Test methods on either abdominal site or groin sites. 

clearly, e two ~r~~p~~g methods increased the lczg red~~ti~~ w 

achieved with other prepping techniques* 
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These inimical studies show comparab~l~~ with the most corn 

ExSe 

bacterial flora on areas of the skin fQr site access. 

The ac~urn~lat~~~ of data from in vitro stu 

using P~Q~Q~Q~S desiccated by FDA in their Tentative Final Mu~Qgrap show t-at f?xSept plus is 

safe and effective r use as an access site prepa~atiQn prud~ct. 

any experts, i~f~cti~~s disease personnel aRd other physicians (often wit 

~rien~~~ have often suggests that prospective prevention of ~~~e~tio~ studied 

ed to assure the eff~etive~~ss of top~~a~~y applie resurgicaf a~t~rni~r~ 

This has include surgical scrubs, pre-o 

rod-u& for many uses. The idea is good, ut ap~~o~~ate execution is d~f~~~~~. 

Semm~lweis really answered the question of the effect of hand washing an 

1i~atiQ~ with his groundbreaki~g studies of ch~ldbed fever in 1889 (2). T 

with an extremely infection rate with death as an outG~me and when antibiotics weren’t 

used. In the U.S., we have been successful in reducing hospital ~~f~ct~on rates over the last few 

ecades. It is often hard to know the exact ~nf~~tiQn rate fQr reasons of 

pl~~at~~~s* From many sources, it may be assumed that it ranges from 2 to 4 precept. In order 
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QW the effect of any single element in preventing i~fe~tiQn, test 

t s (with hexachlorQ reve~tiQ~ of ~~o~ata~ ~~fe~t~Q~, t Y 

c fQr a propase y was ~~~~~~ subjects e i~fe~t~o~ rate is 

, the task is easier. The stu ies by Tap~i~ (12 1) an Alley (122) and 

a sig~i~~ant reduction of S~per~~~ ical 

u~atiQ~ whew corn to a placebo. It wound be vi 

if two active roducts were co 

~ve~Q~mgnt of i~fe~tiQn (su ~r~cia~~ topical Qr surgical site) is 

Q are already ill and em~e~ves ~Q~trib~t~ several pre-dis 

factors to ~nf~~t~on pie Qua-fa~tQr cause an 

e cause of these infectious is multi-factorial. 

In the C u~de~~~g for ~r~v~nt~o~ of S~~g~ca~ Site ~~fe~t~o~~ 1999 ( 124), t 

extensive set of factors to be ~Qns~dere in surgical site i~f~ct~o~ are ~~abQrate 

effects of surgical preparat~o includes hard and a 

aration. These are only two elements consi isk fa~tQrs for infe~t~Q~ include 

iabetes, ~ieot~~e use, steroi a~nutr~t~on~ length of ~lospita~ stay, pre-o 

and cQ~Q~i%atiQn Q the a~t~r~Qr mares with Sta~h~~o~Q~us aureus. 

at affect surgical site i~f~ct~o~ inclu 

, hair removal, and a~t~rn~~rQb~a~ prop env~ro~m~nt~ 

drapes, surgical technique and incision care can all affect i~f~~t~Q~- 



ht%e e nu er of variables t at defy constancy for subjects w e selecte 

for a clinical trial. These factors combined with the n~rn ine a 

iff~ren~e make the stu In clinical trials oft 

inate pre~op~rative reparation in an ~nt~eate 

~xt~nsiv~ r~fere~~es ~on~e~i~g prevention of i 

e mazy ~xtra~eous factors i 

guideli ed since the results of co 

e surgical Site eline (124) ~ontai 

dies (many in~~~~~nsive and ~aw~d) 

e~tive or case ~o~t~o~ studies T 

ents will be into 

y ~o~trol factors initiate revest these site ~~fe~tio~s an 

erely one faster a 

is petition have showy e effectiveness and safety of so 

ercent for inclusion in the TFM for wealth-bake A 

arative ~ffe~tiv~~ess to ingredients alrea epigraph such as iod~p 

As set forth in this petition, sodiu 

a material extent as a wound antise een demonstrate e safe and effective. 

erefore, s~d~~~ hy~~~hlor~t~ meets the require ents out ap~rova~ of a New 

~~catj~~~ Amw ina res~ectf~lly re uests the i~~~usion of 0, 5 to 0.5 p~reent s~di~m 



ient i 

In a~c~~da~~~ with 2 f C.F.R. pact a~a~ysis is not 

e u~dersig~ed ce~i~~s that, to the best of the ur~de~sig~e 

petit~o~ i~clud~s all info ation and views on w etition relies, Fu~h~r, t 

includes representative ata, favorable and unfavorable, that are 

Ludovico ~~avotto~ President 

to Alcavis 

~4~-3?~~22~~ 

Note: Please note that A~uchi~a has than 
I~te~ational, Inc. 

e ~~~pa~y to Akavis 
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