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Description 

The  present  invention  relates  to  wet  wipes,  more  particularly  to  a  natural  preservative  composition  for 
such  wipes. 

5  Wet  wipe  products  require  preservatives  in  their  aqueous  phase  to  destroy  or  inhibit  the  growth  of 
various  microorganisms  such  as  bacteria,  yeasts  and  molds.  The  use  of  a  chemical  preservative  agent 
dispersed  or  dissolved  in  the  aqueous  phase  of  a  wet  wipe  lotion  has  become  the  conventional  means  for 
inhibiting  microbiological  activity.  Recently,  it  has  become  commercially  desirable  to  develop  and  market 
wet  wipe  products  preserved  with  chemicals  which  are  "natural",  i.e.,  found  in  or  derived  from  products  of 

io  nature. 
One  such  natural  preservative  is  described  and  claimed  in  U.S.-A-  4,732,797  to  Johnson  et  al.  Johnson 

et  al  describe  a  wet  wipe  product  comprising  a  liquid  preservative  composition  having,  as  its  sole  active 
ingredients,  citric  acid  and  sorbic  acid.  Sorbic  acid  as  a  preservative  for  a  wet  wipe  product  has  an  esthetic 
and  functional  disadvantage:  it  is  susceptible  to  oxidation  and  its  oxidation  products  are  yellow  in  color. 

75  Consequently,  it  tends  to  break  down  over  time  and  color  the  wipe  yellow  unless  some  preventative 
measure  is  taken.  Johnson  et  al.  specify  a  preferred  ratio  of  citric  acid  :  sorbic  acid  which  can  be  as  high  as 
20:1  (c.f.,  Johnson  et  al.,  Column  3,  line  66  through  Column  4,  line  5).  However,  such  a  high  proportion  of 
citric  acid  means  that  in  order  to  have  an  effective  amount  of  sorbic  acid  present  in  the  lotion,  the  amount  of 
citric  acid  will  be  so  high  as  to  represent  a  threat  to  the  physical  integrity  of  the  fibrous  web  unless  the  web 

20  is  strongly  bonded  with  an  acid  resistant  binder.  By  following  the  teachings  of  the  present  invention,  the 
need  for  sorbic  acid  as  a  component  of  the  preservative  composition  can  be  reduced  or  eliminated. 

According  to  the  present  invention,  there  is  provided  a  preservative  composition  for  a  wet  wipe  product 
of  the  kind  comprising  an  aqueous  lotion-impregnated  fibrous  wipe  enclosed  in  a  moisture  impervious 
package,  characterised  by  comprising  at  least  two  carboxylic  acids  and  grapefruit  seed  extract  in  an  amount 

25  between  0.001  and  1.0%  by  weight  of  the  aqueous  lotion,  the  pH  of  said  aqueous  lotion  being  such  as  to 
keep  said  carboxylic  acids  substantially  undisassociated  or  undisassociated. 

The  present  invention  provides  a  preservative  composition  which  may  consist  essentially  of  natural 
ingredients  and  which  is  as  effective  in  inhibiting  the  growth  of  undesirable  microorganisms  as  any 
conventional  preservative  composition.  The  essential  components  of  the  preservative  composition  are  a) 

30  one  or  more  carboxylic  acids  and  b)  grapefruit  seed  extract.  Preferably,  one  of  the  carboxylic  acids  is  an 
aromatic  carboxylic  acid,  especially  benzoic,  or  salicylic.  In  such  case,  the  composition  also  includes  citric 
acid  as  an  adjuvant  to  the  antimicrobial  effect  of  the  aromatic  carboxylic  acid. 

"Grapefruit  seed  extract"  is  a  commercially  available  product  formed  by  extracting  the  seeds  of 
grapefruit  with  propylene  glycol  and/or  glycerine.  "Grapefruit  seed  extract"  is  an  approved  name  for 

35  designation  of  ingredients  for  cosmetics  under  the  Food  and  Drug  Administration,  21  CFR  701  .3(c)(2)(i), 
being  defined  in  the  Cosmetic  Ingredient  Dictionary.  Its  antimicrobially  active  ingredients  are  evidently 
soluble  in  propylene  glycol  and/or  glycerine.  Applicant  is  informed  that  this  extract  comprises  various 
naturally  occurring  salts  of  ascorbic  acid,  as  well  as  various  other  naturally  occurring  compounds,  including 
fruit  sugars,  glycine  (an  amino  acid)  and  Vitamin  E.  Certain  "essential  oils"  have  been  shown  to  exhibit 

40  antimicrobial  activity.  A  definition  of  essential  oils  and  a  description  of  their  antimicrobial  activity  appears  in 
M.  deNavarre  Chemistry  and  Manufacture  of  Cosmetics,  Second  Edition,  1975,  Vol.  111,  pp.  85-109.  See 
also  46  Agricultural  Biological  Chemistry  1655-1660  (1982).  Without  wishing  to  be  bound  by  theory, 
applicant  speculates  that  grapefruit  seed  extract  may  contain  essential  oils  which  exhibit  antimicrobial 
activity  in  the  preservative  composition  of  the  present  invention. 

45  The  wet  wipe  product  preserved  with  the  preservative  composition  of  the  present  invention  is  as 
microbiologically  stable  as  prior  art  wet  wipe  products  and  is  as  mild  or  as  non-irritating  to  the  skin  as  any 
such  products.  The  present  invention  does  not  require  the  inclusion  in  the  lotion  of  any  of  the  anti-microbial 
agents  conventionally  employed  heretofore,  such  as  quaternary  ammonium  compounds,  parabens,  or  the 
like;  nor  does  it  require  an  antimicrobial  agent  substantive  to  the  fibers  of  the  wipe,  such  as  that  disclosed 

50  by  Bouchette,  U.S.-A-  4,615,937. 
These  and  other  features  and  advantages  of  the  present  invention  will  be  made  more  apparent  from  the 

following  description  of  the  preferred  embodiments. 
In  accordance  with  the  present  invention,  the  wet  wipe  product  comprises  a  sheet  or  wipe  cut  from  a 

fibrous  web  and  an  aqueous  lotion  for  moistening  the  wipe.  The  lotion  consists  primarily  of  ingredients 
55  whose  function  is  to  support  the  primary  purpose  of  the  product,  namely,  cleaning.  Such  ingredients  include 

surfactants,  emollients,  skin  moisturizers  and  fragrance  compounds.  As  will  be  appreciated  by  one  of 
ordinary  skill  in  the  art  to  which  the  present  invention  pertains,  the  lotion  is  primarily  water,  for  which  reason 
the  product  is  called  a  wet  wipe. 
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The  fibrous  web  can  be  selected  from  those  conventionally  known  in  the  art  for  this  purpose.  Various 
synthetic  and  natural  fibers  have  been  effectively  used  and  their  selection  does  not  require  discussion  here. 
See,  for  example,  Johnson  et  al.,  Col.  2,  line  46  through  Col.  3,  line  39. 

In  accordance  with  the  present  invention,  the  preservative  composition  comprises  at  least  two  carbox- 
5  ylic  acids  and  grapefruit  seed  extract.  Preferably,  one  carboxylic  acid  is  an  aromatic  carboxylic  acid  (a 

monocarboxylic  acid  derivative  of  the  benzene  series)  especially  benzoic  or  salicylic  (ortho-hydroxybenzoic) 
acid.  In  said  preferred  embodiment  the  composition  also  includes  citric  acid  as  an  adjuvant  to  the 
anticmicrobial  effect  of  the  aromatic  carboxylic  acid.  In  its  most  preferred  embodiment,  the  composition 
includes  at  least  a  third  acid  being  a  hydroxy  acid  to  further  acidify  the  lotion  and  add  antimicrobial  activity. 

io  Especially,  preferred  for  this  purpose  are  hydroxy  acids,  such  as  tartaric  acid  and  lactic  acid.  Dicarboxylic 
acids  having  antimicrobial  activity  may  also  be  included  in  the  composition  of  the  present  invention. 
Succinic  acid  (butanedioic  acid)  and  glutaric  acid  (pentanedioic  acid),  a  natural  component  of  many  foods 
are  suitable  for  use  as  acidulants  in  the  composition  of  the  present  invention.  Sorbic  acid  (2,4-hexadienoic 
acid),  a  trans-trans  unsaturated  fatty  acid,  is  only  slightly  soluble  in  water.  It  must  be  accompanied  by  other, 

is  more  soluble  acidulants  to  lower  the  pH  of  the  lotion  to  a  level  at  which  the  acids  remain  undisassociated. 
The  carboxylic  acids  are  preferably  present  in  the  aqueous  lotion  in  the  range  of  about  0.01  percent  to 

about  2.0  percent  by  weight  of  the  lotion.  The  grapefruit  seed  extract  is  present  in  the  range  of  about  0.001 
weight  percent  to  about  1.0  weight  percent  by  weight  of  the  lotion.  When  the  preservative  composition 
consists  essentially  of  natural  carboxylic  acids  and  grapefruit  seed  extract,  it  may  be  said  to  be  "all 

20  natural". 
The  pH  of  the  lotion  is  maintained  low  enough  so  that  the  carboxylic  acids  remain  substantially 

undisassociated  or  undisassociated.  This  is  typically  below  about  pH  3.5.  As  taught  by  Johnson  et  al,  it  has 
been  found  that  such  a  low  pH  is  relatively  non-irritating  to  the  skin. 

The  preservative  composition  of  the  present  invention  provides  excellent  preservative  activity  against 
25  various  microorganisms,  particularly  the  five  pathogenic  microorganisms  identified  in  the  U.S.  Pharmacopeia 

28-day  challenge  test. 
As  previously  mentioned,  the  selection  of  the  functional  components  of  the  wet  wipe  lotion  is  well  within 

the  skill  of  one  of  ordinary  skill  in  the  art  to  which  the  present  invention  pertains.  The  primary  growth 
medium  for  microorganisms  is  the  cellulose  in  the  fibrous  web  itself.  However,  certain  ingredients  such  as 

30  skin  moisturizers,  particularly  aloe  vera,  promote  the  growth  of  microorganisms.  Accordingly,  as  will  be 
appreciated  by  those  of  ordinary  skill,  the  microbiological  stability  of  the  wet  wipe  product  will  be 
determined  by  the  composition  of  the  web  and  the  lotion  and  the  composition  and  strength  of  the 
preservative  composition  must  be  adjusted  accordingly. 

In  order  to  be  transported  in  commerce  and  sold,  the  wet  wipe  product  is  enclosed  within  a  moisture 
35  impervious  means  of  some  kind.  Typically,  the  enclosure  means  for  the  wet  wipe  product  is  a  sealed 

package,  such  as  a  tub  or  canister,  plastic  envelope  or  foil  packet  of  the  type  conventionally  used  in  the  art. 
The  present  invention  is  not  limited  to  any  particular  enclosure  means  and  any  known  in  the  art  can  be 
used. 

The  principles,  features  and  advantages  of  the  invention  will  be  further  understood  upon  consideration 
40  of  the  following  specific  examples. 

Example  I 

Sheets  of  a  latex  bonded  cellulosic  fibrous  web  having  a  basis  weight  of  64  g/m2  were  impregnated  at 
45  the  rate  of  310%  saturation  or  about  200  g/m2  with  a  lotion  consisting  of  the  following  ingredients: 

Salicylic  Acid  0.2% 
Sorbic  Acid  0.13% 
Citric  Acid  0.2% 
Grapefruit  Seed  Extract  0.075% 
Aloe  Gel  0.5% 
Fragrance  0.1% 

55  the  balance  of  the  lotion  being  deionized  water. 
The  wet  wipes  were  tested  according  to  the  U.S.  Pharmacopeia  procedure  for  the  twenty-eight  day 

challenge  test  to  determine  the  preservative  efficacy  of  the  lotion  against  various  microorganisms.  The  wet 
wipes  were  found  to  exceed  the  efficacy  standards  for  the  minimum  inhibitory  concentration  (MIC)  for  the 
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five  pathogenic  microorganisms  identified  in  the  test:  Aspergillus  niger,  Candida  albicans,  Staphylococcus 
aureus,  Pseudomonas  aeruginosa,  and  Esherichia  coli.  Indeed  the  lotion  of  the  present  example  killed  the 
microorganisms  (reduced  the  count  to  less  than  10  colony  forming  units  (cfu)  per  gram)  in  three  days 
whereas  the  U.S.  Pharmacopia  only  requires  that  the  bacteria  be  reduced  99.9%  and  the  mold  and  yeast 

5  remain  at  or  below  initial  innoculation  levels  by  day  14. 
In  the  present  example,  sorbic  acid  was  included  at  a  concentration  near  its  limit  of  solubility  in  water 

(0.1  6g  per  100  ml  at  20  °C)  and  was  protected  by  a  relatively  low  ratio  of  citric  acid  (2  to  1).  That  proportion 
would  be  satisfactory  if  the  wipe  were  protected  from  oxygen  until  just  prior  to  use,  viz.  if  individually 
wrapped  and  sealed  in  a  foil  packet.  However,  the  wipes  of  the  present  example  were  found  to  yellow  when 

io  exposed  to  air  for  a  few  days.  By  following  the  teachings  of  the  present  invention,  this  problem  can  be  dealt 
with  either  by  reducing  the  amount  of  sorbic  acid  and  substituting  another  acid,  or  by  eliminating  sorbic 
acid  entirely.  In  Example  2  which  follows  sorbic  acid  was  entirely  replaced  by  tartaric  acid.  However,  if  it 
were  desired  to  include  some  sorbic  and  adequately  protect  it  from  oxidation  while  keeping  the  level  of 
citric  acid  at  a  level  which  does  not  degrade  the  web,  e.g.,  0.2%,  then  using  a  6  to  1  ratio,  0.033%  sorbic 

is  could  be  included,  the  tartaric  being  reduced  proportionately  to  0.167%.  The  preservative  composition  of 
Example  2  represents  she  best  mode  for  practicing  the  invention  known  to  the  inventor  because  it  is 
entirely  free  of  any  concern  about  yellowing  of  the  web,  is  very  effective  against  microorganisms,  is  "all 
natural"  and  is  non-toxic  to  humans. 

20  Example  2 

Sheets  of  a  latex  bonded  cellulosic  fibrous  web  having  a  basis  weight  of  64  g/m2  were  impregnated  at 
the  rate  of  280%  saturation  or  about  180  g/m2  with  a  lotion  consisting  of  the  following  ingredients: 

Benzoic  Acid  0.2% 
Tartaric  Acid  0.2% 
Citric  Acid  0.1% 
Grapefruit  Seed  Extract  0.075% 
Aloe  0.5% 
Fragrance  0.1% 

the  balance  of  the  lotion  being  deionized  water. 
The  wet  wipes  were  tested  according  to  the  U.S.  Pharmacopeia  procedure  for  the  28-day  challenge  test 

35  to  determine  the  preservative  efficacy  of  the  lotion  against  various  microorganisms.  The  wet  wipes  were 
found  to  exceed  the  efficacy  standards  for  the  MIC  for  the  five  pathogenic  microorganisms. 

Claims 

40  1.  A  preservative  composition  for  a  wet  wipe  product  of  the  kind  comprising  an  aqueous  lotion- 
impregnated  fibrous  wipe  enclosed  in  a  moisture  impervious  package,  comprising  at  least  two 
carboxylic  acids  and  grapefruit  seed  extract  in  an  amount  between  0.001  and  1  .0%  by  weight  of  the 
aqueous  lotion,  the  pH  of  said  aqueous  lotion  being  such  as  to  keep  said  carboxylic  acids  substantially 
undisassociated  or  undisassociated. 

45 
2.  A  composition  as  claimed  in  claim  1  ,  characterised  in  that  a  carboxylic  acid  is  an  aromatic  carboxylic 

acid. 

3.  A  composition  as  claimed  in  claim  2,  characterised  in  that  the  aromatic  carboxylic  acid  is  benzoic  acid 
50  or  salicylic  acid. 

4.  A  composition  as  claimed  in  any  one  of  the  preceding  claims,  characterised  in  that  a  carboxylic  acid  is 
a  hydroxy  acid. 

55  5.  A  composition  as  claimed  in  claim  4,  characterised  in  that  the  hydroxy  acid  is  selected  from  the  group 
consisting  of  lactic,  malic,  tartaric  and  citric. 
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6.  A  composition  as  claimed  in  any  one  of  the  preceding  claims,  characterised  in  that  the  acids  further 
comprise  citric  acid. 

7.  A  composition  as  claimed  in  claim  2  or  any  claim  when  dependant  thereon,  characterised  in  that  the 
5  acids  further  comprise  tartaric  and  citric. 

8.  A  composition  as  claimed  in  any  one  of  claims  1  to  6,  characterised  in  that  the  acids  are  benzoic, 
tartaric  and  citric. 

io  9.  A  composition  as  claimed  in  any  one  of  the  preceding  claims,  characterised  in  that  the  acids  include 
citric  and  at  least  one  other  carboxylic  acid. 

10.  A  composition  as  claimed  in  any  one  of  the  preceding  claims,  characterised  by  consisting  essentially  of 
carboxylic  acids  and  grapefruit  seed  extract. 

15 
11.  A  wet  wipe  product  comprising  an  aqueous  lotion-impregnated  fibrous  wipe  wherein  the  wipe  also 

comprises  a  preservative  composition  according  to  any  preceding  claim  and  wherein  the  wipe  is 
enclosed  in  a  moisture  impervious  package. 

20  Patentanspruche 

1.  Konservierungszusammensetzung  fur  ein  NaB-Wisch-Produkt  von  der  Art,  die  ein  mit  waBriger  Lotion 
impragniertes  Wischtuch,  eingeschlossen  in  eine  feuchtigkeitsundurchlassige  Verpackung,  umfaBt, 
welche  wenigstens  zwei  Carbonsauren  und  Pampelmusensamenextrakt  in  einer  Menge  zwischen  0,001 

25  und  1  ,0  Gew.-%  der  waBrigen  Lotion  umfaBt,  wobei  der  pH  der  Lotion  derart  ist,  dal3  die  Carbonsauren 
im  wesentlichen  undissoziiert  oder  undissoziiert  gehalten  werden. 

2.  Zusammensetzung  gemaB  Anspruch  1,  dadurch  gekennzeichnet,  dal3  eine  Carbonsaure  eine  aromati- 
sche  Carbonsaure  ist. 

30 
3.  Zusammensetzung  gemaB  Anspruch  2,  dadurch  gekennzeichnet,  daB  die  aromatische  Carbonsaure 

Benzoesaure  oder  Salicylsaure  ist. 

4.  Zusammensetzung  gemaB  irgendeinem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB 
35  eine  Carbonsaure  eine  Hydroxysaure  ist. 

5.  Zusammensetzung  gemaB  Anspruch  4,  dadurch  gekennzeichnet,  daB  die  Hydroxysaure  ausgewahlt  ist 
aus  der  Gruppe,  die  besteht  aus  Milch-,  Apfel-,  Wein-  und  Zitronensaure. 

40  6.  Zusammensetzung  gemaB  irgendeinem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  die 
Sauren  daruber  hinaus  Zitronensauren  umfassen. 

7.  Zusammensetzung  gemaB  Anspruch  2  oder  irgendeinem  Anspruch,  der  von  diesem  abhangig  ist, 
dadurch  gekennzeichnet,  daB  die  Sauren  daruber  hinaus  Wein-  und  Zitronensaure  umfassen. 

45 
8.  Zusammensetzung  gemaB  irgendeinem  der  Anspruche  1  bis  6,  dadurch  gekennzeichnet,  daB  die 

Sauren  Benzoe-,  Wein-  und  Zitronensaure  sind. 

9.  Zusammensetzung  gemaB  irgendeinem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  die 
50  Sauren  Zitronensaure  und  wenigstens  eine  andere  Carbonsaure  einschlieBen. 

10.  Zusammensetzung  gemaB  irgendeinem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daf3 
diese  im  wesentlichen  aus  Carbonsauren  und  Pampelmusensamenextrakt  besteht. 

55  11.  Feucht-Wisch-Produkt,  umfassend  ein  mit  waBriger  Lotion  impragniertes  faserstoffartiges  Wischtuch, 
wobei  das  Wischtuch  weiterhin  eine  Konservierungszusammensetzung  gemaB  irgendeinem  der  vorste- 
henden  Anspruche  umfaBt,  und  wobei  das  Wischtuch  in  eine  feuchtigkeitsundurchlassige  Verpackung 
eingeschlossen  ist. 

5 
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Revendicatlons 

1.  Composition  de  conservation  pour  un  produit  pour  serviette  humide  du  type  comprenant  une  serviette 
fibreuse  impregne  de  lotion  aqueuse  dans  un  emballage  impermeable  a  I'humidite,  comprenant  au 

5  moins  deux  acides  carboxyliques  et  un  extrait  de  pepin  de  pamplemousse  en  une  teneur  comprise 
entre  0,001%  et  1,0%  en  poids  de  la  solution  aqueuse,  le  pH  de  ladite  solution  aqueuse  etant  tel  qu'il 
maintient  lesdits  acides  carboxylique  pratiquement  indissocies  ou  indissocies. 

2.  Composition  selon  la  revendication  1,  caracterisee  en  ce  que  I'acide  carboxylique  est  un  acide 
io  aromatique  carboxylique. 

3.  Composition  selon  la  revendication  2,  caracterisee  en  ce  que  I'acide  aromatique  carboxylique  est 
I'acide  benzo'fque  ou  I'acide  salicylique. 

is  4.  Composition  selon  I'une  quelconque  des  revendications  precedentes,  caracterisee  en  ce  qu'un  acide 
carboxylique  est  un  hydroxy  acide. 

5.  Composition  selon  la  revendication  4,  caracterisee  en  ce  que  I'hydroxy  acide  est  choisi  dans  le  groupe 
forme  des  acides  lactique,  malique,  tartrique,  et  citrique. 

20 
6.  Composition  selon  I'une  quelconque  des  revendications  precedentes,  caracterisee  en  ce  que  les  acides 

comprennent  en  plus  I'acide  citrique. 

7.  Composition  selon  la  revendication  2  ou  selon  les  revendications  dependant  de  celle-ci,  caracterisee  en 
25  ce  que  les  acides  comprennent  en  plus  les  acides  tartrique  et  citrique. 

8.  Composition  selon  I'une  quelconque  des  revendications  1  a  6,  caracterisee  en  ce  que  les  acides  sont 
les  acides  benzo'fque,  tartrique  et  citrique. 

30  9.  Composition  selon  I'une  quelconque  des  revendications  precedentes,  caracterisee  en  ce  que  les  acides 
comprennent  I'acide  citrique  et  au  moins  un  autre  acide  carboxylique. 

10.  Composition  selon  I'une  quelconque  des  revendications  precedentes,  caracterisee  en  ce  qu'elle  est 
formee  essentiellement  des  acides  carboxyliques  et  d'extrait  de  pepin  de  pamplemousse. 

35 
11.  Produit  pour  serviette  humide  comprenant  une  serviette  fibreuse  impregne  de  lotion  aqueuse  dans 

lequel  la  serviette  comprend  egalement  une  composition  de  conservation  selon  I'une  quelconque  des 
revendications  precedentes  et  dans  lequel  on  enferme  la  serviette  dans  un  emballage  impermeable  a 
I'humidite. 
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