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BIOCIDAL COMPOSITION 1tH\~ SHEET HAS BEEN ' 

" REPLACED l 
TECHNICAL FIELD 

The present inventf on relates to todophor g~rmicidal compositions and 
more particularly to the production of low cost iodophor germtctdal 
composit1ons of fmproved stabiHty by v·frtue of their unusu&.lly tow 

PVP:I2 rat\os. 
BACKGROUND ART 

There has been tn the past a continuing effort to develop a . 
germicidal compos1tion which is stable and cheap to manufacture. 

10 The advantages of iodine condensed wtth a carrfer, known as an 
' . . 

. iodophor and resulting 1n complex forma.t1on, over previously used Iodine 
preparations such as Tincture of iod1ne and Lugol's solution are well 
documented. . 

The art is rich in attempts to efficiently produce an iodophor 
complex which 1s both cheap to prepare and stable over a period of time. 

It vas prev1ous1y believed that such compositions needed a high 
PVP:~2 ratfo for stability. 

For eKample 1n US Patent 3 028 300 1od1ne and iodide are combtned 
dfrectly with polyvinylpyrro11done, here1nafter known as PVP, 1n the dry 

20 state. US.3 028 300 teaches that the PVP to 1odtne rat1o must be at least 
· 3:1 and the iodide to 1od,ne rit1o greater than o.s. The disadvantage with 

this process is that the stabil\ty of the complex form decreases with 
decreasing proportions of PVP as shown in the tabl~s Illustrating the 
invent1on. No complex can be·formed when the PVP to iodine 1s less than 3:1. 

The process of US Patent 4 113 857 also uses for the iodine complex 
formation, ox~dation of an \odine containing substance by a.n oxid1s1ng 
medium-but wtth the following s'gn-ificant important difference to t~e 
present inventton, namely the use of an excess of ox1d1sing agent such as 
hydrogen peroxide or potassium Iodate whtch leaves the fin~l product free 

30 of fodtde, claimed to be an essenttal and integral part of the 1nventton. 
In contrast the present 1nvent1on requires at least 10'1 of Iodide 

calculated on the iodine of the complex. 
US Patent 4 320 114 discloses a PVP.1od;ne complex wherein the 

·complex 1s formed by comb1ning, eg KI, PVP, and hydrogen per.ox1de. The pH 
is adjusted to between 2 and 7. The iodine- is forrred in s1tu by adding an 
oxfd2zing agent for partially converting the iodide ions into free 2odtne. 

German Patent Z7 18 385 discloses a process for forming a PVP-iodine 
COlllplex by incomplete o><idatton of tod1de 4> and a Tatio of PVP~iod1ne of 
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Spanish Patents 545 377 and 86-08317 disclose PVP-;odine complexes 
forme~ w1th a lO'X. excess of KI03. Complete oxidation of the 1odide would 
be expected. The ratio of PVP:;odine 15 10:1. 

United Kingdom Patent 2 084 875 discloses a composf tton in dry form, 
to be dissol~ed in vater shortly· before use. The 1odophor 1s formed after 
dissolution tn water. T~e ratios clatmed are broad. The example discloses 
a 2:1 wetght ratto for the PVP:KI, but no or 11ttle excess todtde would be 
expected as the iod1de and the perborate are added tn approx,mately 

10 equtmolar a110unts, based on the ox1d1ztng strength of the perborate. 
US Patents 3 898 326 and 4 017 407 provtde 1odine by df rect addit,on. 
US Patent 4 130 640 discloses a germtc1dal compos,tton containing a 

sulfated fatty a1coho1 and/or a sulfosucctnates of a fatty alcohol in 
combination with PVP-iodine or \od1ne/1od1de. 

US Patent 4 402 937 requires that the ratio of ;od;ne~1odide be about 
2:1. The solut;on is stabilized with the additton of a reduc1ng rather 
than an oxid121ng agent which reduces iodine fo iodide. 

US Patent 4 526 751 discloses a weight ratio of about. 2:1 for 
' PVP:interhalogen solution and'about 0.5:1 for ,odfde:iodine. 

20 US Patent 4 038 476 d.iscloses free-flow; ng granules of practt ca 1 ly 
uniform· composition and pilrtic~e s_1ze consisting of PVP and iodide by 
combining with uniform thorough mix1ng a solution and/or colloidal 
suspension of a substance releasing 1od1de ions in a first solvent. The 
mhture as well as ·a solut1on and/or colloidal suspension and/or suspension 
of PVP in a second solvent or solvent mixture which possesses surface 
tens;on different from that of the first solvent or solvent mixture and in 
vh1ch PVP is at least part\ally soluble or t11ettable and in whkh th~ 
substance releasing todide 1ons contatned tn the first solvent or solvent 
m1~ture is tnsoluble or only slightly soluble. 

30 US Patent 4 125 602 is directed to the preparation of_ iodophor 
granules of practtcally uniform particle stze consisting of PVP, todtne and 

•, 

a substance releasing todtde ions by comb1n1ng wt th uniform thorough mixing 
a solution andJor co11o1da.1 suspenston of elementary 1od,ne and a substance 
releasing iodide ·ions in a first solvent or solvent mixture as well as a 
solution and/or colloidal solution and/or suspension of PVP in a second 
solvent or solvent mixture which has a surface tension different from that 
of the f1rst solvent or solvent mtxture and in which PVP is at least 
partially soluble or wettable and \n which the substance ts d1ssolved or 
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suspended in the first solvent or solvent mixture are insoluble or .only 
slightly soluble and separaftng and dryfng the granules formed. 

DISCLOSURE OF THE INVENTION 
In accordance wtth one broad form of the ;nvention there is provided 

a stable organic todophor composit\on compr\stng an iodophor vherein the 
ratio of organfc iodine solub11iz1ng compound to todtne is less than 5:1 
preferably containing between 10 and 6ot by wetght of an 1odine 11berat1ng 
substance. 

The organic 1odtne solub11fz1ng compounds suitable for this invention 
10 can be selected from cat,ontc surfactants, non-tonic surfactants, polymers 

such as PVP. ·and copolymers. Suitable catton1c surfactants are quaternary 
ammonium salts. su,table non-tontc surfactants have the general formul~ 
RO<CH2cH2o>nOH.where R ts nonylphenol, a fatty acid or fatty alcohol 
residue and where n is an 1nteger greater than 3. The most preferred form 
of PVP ts PVP K30. 

su;table todtne 11berating substances include hydroiod;c acid. and 
alkali metal iodtdes preferably potasstum 1odtde: 

In aecordance with another broad form of the.1nventton there is 
provided a process for the production of an lodophor of improved stability 

20 compr1sing the steps of dtssolving an organic tod1ne solub11tzing compound 
and an iodine 11berating substance and an oxtd,sing compound in water. 
adjusting the pH value'for example by adding sufft~tent nonorganic or 
organ1c ac:·1d such as phosphoric-, sulphur~c-, hydrochlor.fc-. sulphainic- or 
oxalic-. citric- or lactic ac1d so that the pH after all the iodine has 
been complexed is below 7.o. The pH may be then adjusted with alkali or 
acid to the des1red pH" level preferably 1f PVP h the complexing substance. 
between 3.5 - 5.5 and in the case of a non-ioaic below 2-5. dependins on 
the appl,cat1on. and adding an oxid1stng agent. 

Examples of suitable oxidising compou~ds are peroxides, such as . 
30 hydrogen pero><ide: iodates: and persulf&tes such as sod1um. potassium or 

aDROnium persulfates. It 1s preferred that hydrogen peroxide is used as ·an 
. I 

oxidising agent and that 1s used at a concentrat-1on of between 22.si and 
301.. 

The 1nventi~n is characterised by forming an 1odophor through 
liberation of iodine from an iodtne liberating substance by an ox1distng 
agent 1n the presence of an organic iodine solubilislng compound 1n the 
proportion of 5:1 or less and leaving an excess Iodide. The 1odophor, thus 
obta;ned, shows tmprove.d stability when the proportion of 1od1ne to the 
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orga.n,c tod1ne complex forming substance is increased. contrary to what 
could be expected from the PVP:I complex prepared a.s descr1bed in the 

previ<!us art. 
For example a PVP-iodine complex where the proportion of PVP to 

1od1ne 1s 1.75:1 1s stgn1ficant)y nnre stable than the complex where the 
proportion 1s 7:1. The latter proportion is the accepted value in 
commercially ava1lable PVP-1odine products. 

It ,s obvious that the qua11ta.t1ve improvement of the iodophor 
obtained by the newly tnvented process. offers the additional advantage of 

10 cost savings by us,ng only one fourth of the amount of PVP used in prtor 
art processes. 

In another broad form this invent1on prov1des a method for the 
ant1septfc and dis1nfect1ng treatment of organic and inert surfaces 
requi.ring such treatment, whi.c~ method comprises treating sa.id object with 
an effective amount of the composition described above, for a period of 

t1me sufftc1ent to effect desired asepsts. 
BRIEF DESCRIPTION OF DRAWING 

The draw1ng sholM's loss of ava.1lable 1odine in aqueous solutions 
containing the povidone iod1ne concentrates at various pov1done to iod1ne 

20 ratios. 

. 30 

BEST MODES FOR CARRYING OUT THE INVENTION 
. The following examples illustrate preferred embodtments of the 

invention and should not be construed as 11m\t1ng thereon. 
EXAMPLE 1 

PVP:I ratio 1.75:1 
ANTISEPTIC TINCTURE C0.11 wJv AV. IODINE> 
1.75g of PVP K30, 5g glycerol, and 1.lg of potassium tod1de v~s 

d;ssolved in 100ml of water. Phosphorit acid <0.7m1, 851>. was then added 
w;th slow.st,rr,ng. followed by 0.6ml of 27.51. hydrogen peroxide. The 
solution was allowed to stand for a.t least 12 hours and the pH adjusted . . 

using either phosphoric ic1d or sodium hydroxide to approx;mately 4-5.· 
Ethyl alcohol. C70Dm1> was added and the volume adjusted vith water. 

approx. 200ml. to give ·a final available 1odtne ~f 0.17.w/v. 
EXAMPLE 2 

PVP:I ratio 1.75:1 
ANTISEPTIC OINTMENT <Si w/v IODINE> 
A mixture of 72.S gm of polyet"'yleneglycol 400 and l7.S gm 

polyethyleneglycol 4000 1s heated to approximately 45 to SO degrees C with 
stirring Heattng is continued until a clear even liqu1d \s obtained. 
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Then lO gm with a PVP:I ratio of 1.75:1 and an available 1od1ne content of 
St ;s slowly stirred 1n. · Stirr1ng is contfnued until an even product 1s 
obta1ned and then allowed to cool. An even smooth easily appl;ed to the 
skin antiseptic 1s obta1ned. 
EXAMPLE 3 

PVP:l ratio 5: 1 

ANTISEPTIC SOLUTION Clt w/v· AV. IODINE) 
SOg Polyvtnylpyrrolidone K30 and 2Zg of potasstum todide ~as 

dissolved in ZOOml of water. Phosphoric·ac,d C7m1, 851>, was added w1th 
10 slow stfrring followed by 6m1 of 27.S'f. hydrogen perox\de. ·1he solut1on was 

allowed to stand for at least 12 hours and the pH adjusted with either 

phosphoric acid or sodium hydroxide to approx. 4.5. Sufficient wa.ter, 
approx. 800ml. was added to give a f1na1 available 1odine content of llw/v. 
EXAMPLE 4 

PVP: I ra.tf o 3: 1 

TEAT DIP FOR MASTITIS CONTROL CQ.51 w/v AV. IODINE> 
lSg:of PVP K30, 50~ of glycerol and 1lg of potassium iodfde was 

dhsolved in 200ml of water. Phosphoric a.ctd <3.Sml, 851), was then added 
with s_10.i stirring. followed by 3ml of 27.5?; hydrogen peroxide. The 

20 solution was allowed to stand for at least 12 hours and the pH adjusted to 
approximately 4.5 with either phosphoric acid or sodium hydroxide. 
Suff1cient water, approx1mately BOOml, was added to give a final available 
iodine content of O.Stw/v. 
EXAMPLE 5 

PVP:I rat\o 3:1 

POVIDONE IODINE CONCENTRATE 
150g of PVP K30 and llOg of potassium iod1de was dtssolved ,n.500m1 

of water. 3Sml of 851 Phosphoric acid was then added with slow stirr\ng 
followed by 30m1 of 27.Sl hydrogen peroxide. The solut1on was allowed to 

30 stand for at least ·12 hours· and the pH adjusted to approx. 4·.s w\th either 
phosphoric ac'd or sodium hydroxtde. Sufficient water, approx. l75ml,, was 

added to give a final ·ava11able \octlne content of S.Qi.w/v. 
The concentrate can be used as st~rt\ng m&tertal for the manufacture 

of various antiseptic and d1s,nfect;ng products for various applications 
and concentrations. 
COMPARATIVE EXAMPLE 1 

EFFECT OF OXIDIZERS ON PVP-I·STABILITY 
Table I shows the effect of added oxid1zers in e~cess of theoret1cal 
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quant;ty necessary to 1;berate all iodine from the todtne liberating 

substance on the stab111ty of an aqueous PVP-I solution contain1ng 1i 

available iodine. For all batches a PVP-I ratio of 7:1 wasAempJoyed and all 

samples were stored at accelerated testing conditions of ss•c. The test 

solutions were stored in stoppered clear dark brown glass bottles. AHquots 
were sampled at the 1ntervals shown in the table ind the concentration of 

1odine determined using the thiosulphate method. 
TABLE 1: i AVAILABLE IODINE LOSS AT ss•c 

OXIDIZER S DAYS 7 DAYS 14 DAYS 

10 Control 17.0 l 27.4 7. 39.6 t . 

Hydrogen peroxide > Z2.8 i 36.2 t 54.3 \ 
Sodium persulfate > 

Potassium 1odate > 

COMPARATIVE EXAMPLE 2 

55.2 1 
84.9 1 

69.S "L 

93.7 't 

EFFECT OF INCREASING RATIO OF PVP~I ON STABILITY 

98. 1 'L 

100 i 

Table 2 shows the effect of ·increasing the ratio of PVP:I. For all 

batches hydrogen perox\de·vas employed as the oxidising agent 1eav1ng an 

excess iodide in the product. All samples were stored at accelerated 
I 

testing condit\Qns of ss•c. 
20 TABLE 2: 'L AVAILABLE IODINE LOSS AT ss·c· 
~ INITIAL 1-.QE! 7 DAYS 14 DAYS 
1. 75: 1 0.0 4-0 12.3 22.1 
3. 50: 1 o.o 8.0 . 24.1 41.1 

5.00:1 0.0 7.8 Z9.6 44.3 

7.00:1 0.0 8.6 36.2 54.3 

COMPARATIVE £XAHPLE 3 
The r·esults of these tests show tha."t the ratio of the compln.ing 

substance to iod1ne has no 1nfluence on the m1erob1ocida1 effectiveness of 

the 1od\ne complex. provided the available 1od1ne remains the same. 
30 comparison of antimicrob1~1 act1v1ty of PVP-I complex of a high and low 

.PVP:I Y"at1o was carried out by the Min1mum Inhib1tory Concentration 

JM.I .C. > method 

TABLE 3: . 
TEST ORGANISMS 

Escherichia coli 
Staphylococcus aureus 
Pseudomonas aeruginosa 
Proteus vulgar1s 

Culture Count Ccfu/ml) 
6.4 x 109 

6.J x 109 

3.0 x 109 

6.0 x 109 

.. 
·\ 
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20 µof the above cultures was inoculated into the test solution. 
The test solutions were prepared by ma~ing doubling serial dilutions 
using Difeo AOAC medium. 

TABLE 4: 
RESULT! 
PVP: l= 7: 1 

Culture 

I- £Q!i 
~- aureus 
Ps. aeruginosa 
f. vulgaris 

1/ZS 

Controls satlsfactory. 
PVP:I ... 1. 75:1 

f · fQ.l1 
~- aureus 

Oilut1on 
l /50 1 /100 1/200 

+ 

+ 

+ 

+ 

Ps. aeruginosa + 

f. ~ulqar1s + 

Controls sat;sfactory. 
The forego,ng describes only some embodiments of the present invention 

20 and modifications. obvious to those st111ed 1n the art. can be made thereto 
without departing from the scope of the present invention. 

·. 

" 
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BIOCIDAL COMPOSITION 

CLAIMS .. 
1. A stable organ1c iodophor compos1tion compr1sing an iodophor 

wherein the ratio of organic 1od1ne solubi1izing compound to todine is less -t. 

than 5:1 by we1ght. 
z. The compostt;on as cla~med in Clatm 1 further comprising between 

10 and 601 by wetght of an tod1ne ltberat1ng substance. 
3. The compos\tion·as claimed in Claim 1 or Claim 2 -wherein the 

organic ,odine solubil1zing compound 1s sele~ted from· the group coinpr,sing 
10 cat1on1c surfactants, non~1on1c surfactants, polymers and copolymers. 

4. The composition as clatmed in Cli1m 3 wherein the polymer 1s PVP. 
S. The composition as cla1med in Cla1m 3 or Claim 4 ~here\n the 

c~t1onic surfactants are quaternary anunonium salts. 
6. The composit;on as cla1med in any one of Cla1ms 3 to 5 wherein 

the non-ionic surfactants have the general formula ROCCH2CH2o>nOH 
where R 1s nonylphenol, a fatty acid or fatty alcohol res\due and where n 
is an tnteger greater than 3. 

7. The composition as claimed in any one of Claims l to 6 wherein 
the iodine 11berating substance is hydrbtod\t acid or an alkali met~l 

20 iodide. 
8. The composition as claimed in Claim 7 wherein tbe alkali metal 

iodide is potass1um iodide. 

9. A process for the production of an iodophor composition which 
process compt\ses dissolv1ng an organk iodine solubilfaing compound and 
iodine or a·n iod1ne liberating substance in wat'er 1n amounts such that the 
.rat1o of 1od,ne liberating substance to 1od\ne 1s less than 5:1 by weight 
and optionally adjusting the pH, adding an_ oxid1zing agent and read3ustfng 
the pH following ox1dation. 

10. The process as claimed
0

1n Cla1m g where1n when.PVP 1s the 
30 organic iodine solub;,izing compound, the pH ;5 readjusted to between 3.5 

to S.S. 
11. The process as claimed in Claim 9 wherein when a non-1on1c 

surfactant f s used as the organic iodine solub\11zing compound, the pH is 
read3usted to belo~ 2.5. 

12. The process as claimed in any one of Claims 9 to ll wherein the 
ox1diz1ng compounds are peroxides, iodates or persulfates. 

13. The process as claimed in Claim 12 wherein the peroxide 1s 
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14 .. The process as tlaimed in Claim 12 wherein the persulfate is 
selected from the group comprising sodium, potassium or anunonium persulfate. 

15. A method for the ilntiseptic and d'sinfecting treatment of 
organic and inert surfaces requ\r\ng such treatment, which method comprises 
treating satd surface wtth an effective amount of the ·C.ompos1tion _of any 
one of Claims l to 9 for a p~r1od of t1me sufficient to effect desired 
a.sepsts. 

& 
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