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Abstract

Der-f and/or Der-p dust mite allergens are deactivated by

an amount of one or more of the following deactivants:

i) cedarwood o©0il, 11) hexadecyltrimethylammonium chloride,
1ii) aluminium chlorohydrate, 1v) lpropoxy-propanol-2,

v) polygquaternium-10, vi) silica gel, vii) propylene glycol
alginate, wviii) ammonium sulphate, 1ix) hinokitiol,

x) L-ascorbic acid, xi) i1mmobilised tannic acid,

xii) chlorohexidine, xiii) maleic anhydride, xiv) hinoki

oil, xv) a composite of AgCl and Ti02, xvi) diazolidinyl

urea, xviil) 6éisopropyl-m-cresol, xviii) a compound of

formula (I), xix) the compound of formula (II), xXxX) a

polymeric dialdehyde containing two or more of a recurring

unit of formula (III), where n = 2 to 200, xx1) urea,
xx11) cyclodextrin, xxiii) hydrogenated hop o1il,
xxX1v) polyvinylpyrrolidone, xXv) Nmethylpyrrolidone,

P

xxXvi) the sodium salt of anthraguinone, xxvil) potassium

thioglycolate, and xxviii) glutaraldehyde. Deactivants (1)

to (xx) are effective against allergens derived from both

species. Deactivants (xxi) to (xxvi) are effective against

only Der-f allergens. Deactivants (xxvii) and (xxviil) are

effective against only Der-p allergens. Aerosol compositions
comprise sald deactivants, a propellant and optional

solvents.
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This 1s a divisional patent application of Canadian

Patent Application 2,304,639, filed september 22, 1998.

It has been known for a long time that house dust
can trigger allergenic reactions in humans, such as
asthma and rhinitis. It was reported, as early as 1928,
that it was the dust mites in the dust that were the
primary source of the allergenic response but it was only

significance.

It 1s believed that the faeces of two particular
house dust mite species, Dermatophagoides farinae (known
as Der-f) and Dermatophagoides pteronyssinus (known as

Der-p) trigger the immune responses of the body, thereby
giving rise to well known allergenic symptoms.

A review of this jis given in Experimental and
Applied Acarology, 10 (1991) P. 167-186 in an article

entitled “House dust-mite allergen" : A review by L. G.
Arlian.

Both the Der-£f and Der-p species are found

throughout the world. In some areas, Der-f will be the
sole Dermatophagoides species. In other areas Der-p will
" be the sole species. In still other areas, the two

species are both present Chrough, generally, one or the
other will predominate.

One way to overcome these allergenic response has
been to vacuum surfaces, such as carpets, that contain
the dust mites and their faeces thoroughly and often, but

that is both time consuming (i.e. has to be regularly
done if one wants o make an allergenic free environment)

and i1s very dependant on the efficiency of vacuum cleaner

and filter bag used e.g. micron filter bag or 2-layer
vacuum bags.

SITRESTITITTE SHEFET ¢ rnle 26\
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An alternative method of creating an allergen-free

environment has been to de!natq{e the allergen, for
example as described in Us; Patéll\z‘t_' No. 4,806,526. The
only effective method however of Qh-i_ch we are aware is to

apply tannic acid to the dllergen. However, tannic acid

can cause staining, \and tk}is 1s a particularxrly acute
Problem for light colgured carpets (e.g. white and light

. {- 5
beige carpets) and other t:iextlle surfaces as tannic acid

leaves a deep brown stain!

Therefore, we have been looking for allergenic

dehaturants which will not stain susceptible surfaces
S8uch as carpets and still |deactivat;=: the allergen.

We have discovered a|{number of allefgen deactivants
which are effective against both the Der-f and the Der-

P species. Quite surprisingly, we nave discovered that
some of these daactivantslare specilic to the type of

dust mite allergen being treated. Tor example an
effective Der-f allercen éeactivants will not

_ .- !
auctomatically work effectively as a Der-p allergen
deactivant.
—
According to the inv?ntion there is provided a
method for deactivating allergens derived from the Der-f

I .

and/or Der-p dust mite species, whizh comprises
contacting the allergen wich a deaczivating effectrtive

amount of one or more of Qeactivants (herein after
defined as the deactivantb.

'The deactivants effektive against one or both of
Der-f allergens and Dex-p| allergens are:

1) cedarwcod pil,

11) hexadecyl t!rime thylammonium chloxride,
111) aluminium chlorohydrate,

iv) 1 -propexy-propanol -2,

v) pPolyquaternium-10
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vi) sllica gel,
vii) propylene glycol alginate,
vili) ammonium sulphate,
1X) hinokitiol,
X ) L-ascorbic acid,
%1 ) "ilmmobilised tannic acid", (hereinafter
defined)
xii) chlorchexidine,
X111) maleic anhydride,
i) hinoki oil,
XV) a composite of AgCl and TiO,
Xxvil) diazolidinyl urea,
xvii) 6 -lsopropyl-m-crescl,
xviii) a compound of formula I
o)
()/oqu
N? ®O3S O\' octyl
O
X1 X ) the compound of formula II
OCH,
O /fCHLz
<
O
OCH,
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xXK) a polymeric dialdehyde contalning two or
nmore of ‘a recurring unit of the
formula ITT

¢
where n = 2 to 200,
X1 ) urea,
xxil) cyclodextrin,
X¥11l) hydrogenated hop oil,
A1V polyvinylpyrrolidone,
XKV ) N-methylpyrrolidone,
XxXvil) the =zodium salt ¢f ancthraguinone,
XxXvii) potassium thioglycolate, and
XXviil) glutaraldehyde

Deactivants (1) through (xX) are effective against both
Der-f and Der-p allergens. Deactivants (xxi) through
(xxvi) are effective against Der-f allergens only.

Deactivants (xxvii) and (xxviii) are effective against
Der-p allergens only.

A compound of formula I is commercially available as
*
Aerosol OT.

The compound of formula IT is commercially available
2R parsley camplior.

Hinoki oil is a mixture of thujan-3-one, 2-pinene,

3,5,7,3',4"'-pentahydraflavanone and 1,3,3-trimethyl-2-
norcamphanone.

*Trade-mark
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Hydrogenated Hop 0Oil is the potassium salt of
Cetranydroiso humulinic acid (also known azs reduced
isomerised, hop extract) .

Propyiene glycol alginate is

OH HR)O0C OH

S NS %
T -0 -0 HO O
; HO ~‘\

"OH

COO(R,H)

Chlorohexadine is 1,1’-hexamethylenebis [5- (4-
chlorophenyl)] -biguanide. '

- Hinokitol is fB-thujaplicin, a compound of the
formzla

10

CH;
CH,

Germall II is diazolidinylurea.
Thymol is é6-isopropyl-m-cresol.

Cedarwood oil contains a— and - cedrene (ca 80%),

cedrol (3-14%) and cedrenol. Other sesquitexpenes and
15 Some monoterpenes are also present.

SUBSTITIUITE SHEET ( rule 26 )



10

15

20

25

CA 02695678 2010-03-09

Polyquaternium-10 1s a polymeric quaternary
ammonium salt of hydroxyethyl cellulose reacted with a
trimethyl ammonium substituted epoxide commercially

available as Polymer JR-125%*.

Silica gel 1s also known as colloidal silica or

silicic acid and 1is commercially available as Kent*.

“Immobilised tannic acid” is tannic acid on
polyvinyl pyrrolidone beads. Immobilised Tannic Acid was
prepared as follows: 100 mg of tannic acid was dissolved in
water; 50 mg of Polyclar 10* (ISP, Guildford Surrey)
polyvinyl pyrrolidone beads were added and stirred for one
hour; the beads were filtered off the solution and washed
with a few mls of iced water until no colour was seen in the

washings; they were then dried in the oven at 50°C.

The composite of silver chloride and TiO, is made

up of 20% wt/wt AgCl on 80% TiO, 3-5 um porous beads.

In compositions containing the deactivant, the
deactivant 1s present 1n an amount of from 0.01% to 7%,

preferably from 0.01% to 3%.

In methods for treating rugs and carpets to

deactivate allergents, the amount of deactivant present is
from about 1l6émg to about 170gm per 10 square meters,

preferably about 32gm per 10 square meters.

Preferably the deactivant is selected from

X1V) hinoki oil,
XV) a composite of AgCl and TiO,,
Xvi) diazolidinyl urea,

*Trade-mark
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Xvi1ii) 6-1sopropyl-m-cresol,

X11) chlorohexidine,

X111) maleic anhydride,

XXV1) the sodium salt of anthraquinone, and
5 Xvill) a compound of formula I or II, defined

above, and

10 1) cedarwood oil,
11) hexadecyltrimethylammonium chloride,
111) aluminium chlorohydrate,
1V) 1 -propoxy-propanol-2,
V) polyquaternium-10,
15 Vi) silica gel,
v1ii) propylene glycol alginate,
viii) ammonium sulphate,
1X) hinokitiol,
X) L-ascorbic acid,
20 x1) “1mmobilised tannic acid”, (hereinafter
defined),
Xii) chlorohexidine,
X111) maleic anhydride,

7
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X1iV) hinoki oil,
XV) a composite of AgCl and TiO,,
XVvil) diazolidinyl urea,
XVil) 6-1sopropyl-m-cresol,
Xviiil) a compound of formula I
O
0—°octyl
Na 058 ~octyl
O

7a
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Xix) the compo,!,und of formula IX
s

KX ) a polymexi'ic dialdehyde containing two ox
more of a recurring unit of the ) ' .
formula III

|
CHO FHO
|
| n
where n = 2 to 200, |
XX ) urea, I
Xx1ii) cyclodexlt rin,
10 Xx11ii) hydrogeriﬂated hop o1il,
XX1V) poly\riny’].pyrrol i1done,
XXV ) N-methy]jpyrrol idone,
XxXVvi) the sod:iium gsalt of anthraguinone,
XXVvii) potassium thioglycolate, and
15 XxXviii) glut ara]Edehyde
k
b) a propellant, and l
¢) optionally, a solvent.
|
8

CITDCTYITIMTYY CIILL T { rale 74 )
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Preferably the amount of deactivant present in such

a& composition is from 0!01% to 7%, more preferably 0.01%
to 3%,

Preferably the amolnt of propellant present in such

5 a composition is from 435 o 50%=, rmore preferably from 4%
to 30%,

Preferably the amount of solvant present in such a
composition is 0% to 99!.9596, mere oreferably 0% to 90%,
and most preferably from 20% tc 9C%.

10 Preferably the deactivant in such zerosol
composlition 1s selectred! from

hinoki oil, |
a composite of AgCil with 7Tio.,
diazolidinyl urea,

15 & -1sopropyl-m-cresol.,
chlorohexidine,

maleic anhydride,
Che sodium salt of| anthracui-osne, and

a compound of formlula I or IZ definrned above.

20 Preferably the prokaellant: 1s selecrted from chose

commercially available,| for exampi= C.

. alkanes,
chiorofluorocarbons andl compressec gases such as

nitrrogen, air and carb dioxice.

Preferably the solivent is selz=cted from C,.¢ &alcohols
25 (e.g. ethanol) or wateri. '

In addition, the mpositIons of this invention may
also contain one or mo of the fcilcwing:

a fragrance, referacly in an amount oi 0% to

5%, more preferab 0% to 2%;

SUBSTITUTE SHEET ( rule 26 )
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an antimicrobial compound e.g.
alkyldimethylbenzyi ammonium saccharinate,

preferably in an amount of 0.01% to 1%;

a surfactant, |e.g. Dow Corning 193 Surfactant,
- preferably 1n an amount of 0.01% to 1%;

a corrosion i?hibitor, e.g. sodium nitrite,
sodium benzoate, triethanolamine and ammonium
S
hydroxide, prefera%ly in an amount of 0.01% to 10%;

'

a miticide, such as benzyl benzoate, pyrethroid
pemethrin, d-allethrin and optionally a synexgist
suchh as piperonyl butoxide, preferably i1n an amount
of 0.1% to 10%. '

Tt has been founad |[that deactivants of the invention

have as effective alleﬁgen deactivating properties as
tannic acid but without the drawback of stainlng.

The invention will now be illustrated by the
following Examples. i
’ |

Examples

The test procedur? in Examples 1 to 55 is as follows
and is known as the EL%SA.protocol.

|

The ELISA protocol for Dexr-f and Der-p has been
developed as follows aL a measure of denaturing property
for denaturants.

ELISA Protocol

1., Dust is collectedl from Hoover™ vacuum cleaner bags

and passed through a series of sieves down Lo 63 microns.
[ .

10
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2. Clean petri dishes are labelled with the chemical
to be tested (on the base). Three replicates are used for

each treatment.

3. Filter paper 1s used to line each dish and 0.2g of
dust is added to each dish onto the filter paper. The lid
(or base, as dishes are inverted) is replaced and the dish

1s shaken to disperse the dust evenly over the filter paper.

4 . 2% aqueous solutions of deactivant were used except
for the silver chloride composite where 0.5% was used
instead. Immobilised tannic acid was used as a 1%
dispersion. The hydrogenerated hop end was used at the 2%
level (in the form of a 10% solution). Water-insoluble
deactivants were emlulsified with a sorbitone oleate

surfactant (i.e. Tween). Hinokitiol was used at 0.5% not 2%.

5. The dust 1s sprayed with the corresponding
treatment, 2 sprays are required for sufficient coverage

(1 spray = 1.5 ml).

6 . Leave uncovered at room temperature, 1n well
aerated room, until filter paper 1s dry. This can take up

to 4 hours.

7. Empty dust 1n epindorfs labelled according to
Creatment.
8. Add 1 ml of 5% Bovine Serum Albumen Phosphate

Butter Saline - Tween* BSA-PBS-T to each epindorf (5 times

the weight of dust) (20 ml of BSA-PBS-T =1 g of BSA in 20 ml

of PBS-T).
9. Leave overnight 1in a refrigerator.
10. Centrifuge for 5 minutes at 13,000 rpm.

*Trade-mark

11
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11. Decant the supernarant into a new epindorf labelled
according to treatment .|

1
12. Centrifuge again.qor 5 minutes at 13,000 xpm.

13. Make up dilutions [of 1:10 and 1:100 by adding 100 ul

5 of neat solution to 900 ul of 1% BSA-PBS-T (1:10). This
is repeated using 100 gl of 1:10 dilution and add to 500
nl of 1% BSA-PBS-T forﬂlzloo dilution.

A Protocol 2 ¢ Ney -t nd_De_g_-_p:_I_ndQ_Q:C
Bj::f:h:: ] j & s :

10 1. Prepare samples and dilutions as 1n protocol

2 . Prepare 500 ml of| 50 mM carbonate/bicarbonate buffer
by dissolving 0.795g Na,CO, and 1l.465g NaHCO, in 500 ml of

distilled water. Checr.the pH is at 9.6. (This soclution

is kept in the refrigerator in a conical flask).

15 3. Monoclonal antibody (kept in the freezer) has to be

added to the buffer usiing the following method, (1 ug per
well: 11 ml is needed) applied to the ELISA plate

-~ 11ml of carbonate/bicarbonate buffer is added
to the dlSpenSlnﬂ tray.

20 ~ 11pl of Der-'fl or Der-pl monoclonal antibody

(Stored 1in freezeryr, eglndorf in use is in the

refrigerator) is added to the buffer. To ensure that all

|
the antibody is removed from the tip,. wash out the

pipetcte tip by sucklng up and down I the buffer solution,
25 gently stirring to mJ.x thoroughly.

4. Pipettre 100 pl of the antibody solution into each

well of the microtitepr plate, cover with a plate sealerx
and leave overnight aft 4°C.

12
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5. Fmpty the plate byﬁquickly inverting it over the
sink, then dry by banging on a stack ot paper towels.

6 . Add 200 pl of wash|buffer to each well: PBS/0/05%
tween (PBS—T):'

5 7. Repeat stages 5 and 6 once more (making a total of 2
washes) .

8. Make sure all the tells are dry, then add 100 pl of

1% BSA-PBS-T. Replace the plate sealer and incubate for
1 houy at room temperatnrev,

10 9. Repeat steps S to |7 (2 washes).

10. *During the hour incubation period, prepare the

allergen standards at dilutions between. 125 and 1 ug/ml
Der £ 1 or Derxr pl:

~ Add 25 ul of [allergen standard (kept in the
refrigerator in pdlystyrene box) to 475 il of 1%
PBS-BSA-T and mix|ithoroughly - labelled '125°'.

15

- 250 pl of 1%||PBS-BSA-T is added to 7 further

epindorfs which are labelled 62.5, 31.25, 15.63,

7.61, 3.9, 1.95 apnd 0.98.

20 - 250 ul is taken from the 1st epindorf (labelled

125) and transferred to the next (labelled 62.5).

]

This is mixed thoﬁoughly-

- ‘Using a new pipette tip, 250 pl is removed f£rom
epindorf labelledj62.5 and transferred to 31.25,
25 this procedure is|

icontinued down to the 0.98
concencration (12%, 2.5, 31.25, 15.63, 7.61l, 3.3,
1.95, 0.98)

- In total 475{ + (250 x 7) = 2.3ml
BSA added to 2.3 ml of pPBS-T.

0.023g of

13
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11. Add 100pl aliquots ﬁf the allergen sample to the

plate along with the standard allergen samples for the

|

reference curve in duplicate. The standards usually go
in the first two columnsiion the left hand side, with the

5 least concentrated on top. Incubate for 1 hour.
12. Follow stages 5 to 6, completing a total of 5
washes.

13. Pour 11 ml of 1% BSA-PBS-T(0.11g of BSA to 11iml of
PBS-T) to the dispensing tray. Add 11 pl of the
10 biotinylated monoclonal [antibody (refrigerator) and mix

thoroughly.

14. Pipette 100 pl intd each well and incubate for 1

n
I
hour at room temperature.

15. Empty plate and wash as described in stage 12. (5
IS washes) .

16. Add 11 ul of Strep"avidin (freezer) to 11 ml of
1%¥BSA-PBS-T. Pipette 10 pl into each well and incubate

for 30 minutes. Reserve any remaining soliution in a
vial.

20 17. PEmpty plate and walsh as described in stage 12 (5
washes) .
18. Make a solution oﬁ OPD, by putting the two tablets
(in silver and gold foil) into 20 ml of distilled water

(in a glass vial). Shake quite wvigorously in the dark

25 until the tablets have l|dissolved (Wrap the vial up either

l

in tin foil or paper thel).
to the remaining solution from

19. 2Add 2 small amcun"
stage 16. Wait for a T.'olour change (positive reaction).
Add 200 ul to each well and incubate for a minimum of 30

30 minutes in the dark.

i

QSITRSTITIITE SHEET ( rule 26 )
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20. Read the plate at 450nm/405nm if filter not
,

available. !!

|

Examples 1 _to 26
: !
The deactivants, as set out in the following table,

S were used against Der—f"Lallergens according to the above

procedure and the resulis are as given below. Tannic acid

|
was used as a comparatcﬂir. What was measured after
n

treacment with deactivant and tamnmic acid was the amount

of allergen remaining tive after treatment. The ratio

10 of amount of remaining jactive allergen after treatment
| il .

with deactivant and tagnic acid is also given.

L

- e e— e a— ——
- Y See— s S——

F
!
|

! 15
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Exauples 27 Lo 47

The deactivants, a}ls set out in the following table,
. allergens according LO the above

ji
were used agalnst Der-];f'
X

procedure and the resulits are as given below. What was

5 measured were the amoul!:'u: of allergens remalnling after

18

h

{
!
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Examples 48-55

against tannic acid.

Further samples were tested as above and compared

The ratio of actives remaining after

deactivant treatment and actives remaining after tannic acid

treatment are given below:

Example Deactivant 1/Ratio of actives remaining Number
after deactivant treatment
over those remaining after
xtannic acld treatment
. |
| 48 Germall II 1.5 vi
49 | N-methyl pyrrolidone 4.0 XV
50 | Hinoki 0il | 4.0 iv
| 51 Silver chloride/TiO, 3.5 \
52 | Thymol 4.0 vil
53 Chlorochexidine 3.0 11
| 54 Maleic anhydride 1.0 iii
55 ' Glutaraldehyde 1.5 Xviil

Examples 56-59

The following formulations can be made up as

carrier compositions for use in an aerosol for deactivating

Der-f and Der-p allergens

21
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Anhydrous Ethano (SD
Alcohol 40)

AlKy ~1methy .-enzyl Cationic Surfactantc
ammonium saccharinate

Corrosion Inhibpitor (1

Corrosion Inhibitor (11)

Corrosion Innibitor (1I1)

|
3
' d Wwatex acter/solvent |
Deionize 1 P

Carbon Dioxide ) ropellant
4.000
TR 9 100.000
i
|
|
22
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WO 99/15208 , PCT/GB98/02863 -

'_'“ Clapgilficaticg .
|
§ * E7.000
0.0500
Dow Corming 193 Surnfactant 0.025
Surfactant ;

Corrosién Inhibiror I . ' |
| |
Corrosion Inhibitor (IX ; 0.100

Deironized Water WaFéE/soIvent

AnnyqQrous Ethanol (SD
Alcohol 40)

Fragrance#l’/ Frjgrance

NP-40/Butane 40 Hydrocarbon
propellant

[TOTAL 5 o 100.000
* = May'replace with 95% Et%anol (sD Alcohol 40) at
61.755% by weight and 9.970% by weight Deionized water
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WO 99/15208 PCT/GB98/02863 - _
Example 58 ‘ _
Raw Ingredient ’ Ttem ageification
pecar ipgi OTl b! wWesl gl}t o

Annyarous EC anol (SD Soljvent )
Alcohol 40) 79.64
Bernzyl Benzoate - an Active/ester

acaricilide |

Alkyl dimechyl benzyl Cationic Surfaccant

0.106

ammonium saccharinate

Corrosion Inhibicor (I)

Coxrrosion Tnhipitor (11)

Corrosion Inhibitor

Deionized Water Water/solvent ,
. 11.168

Carbon Dioxide

4,000

TOTAL
100.000

—

24

QITRSTITIITE SHEET ( rule 26 )



CA 02695678 2010-03-09

PCT/CB98/0286F "~

WO 99/15208

Alcohol 40)

Benzyl Benzoate

Fragrance$#l’ Frairance

Dow Corning 193 Ssurfactanc

Surfactant )

Corrosion lnhibitor (1)

Corrosion lInhibivtor (1L i

Deionized wWater ' Water/solvent *10.125
NP-40/Butane 40 Hydrocaxbon 28.000

prapellant

TOTAL ' R o 1cof000

* = May replace 95% Ethanol [(SD Alcohol 40) a2t 61l.735% by
weight and $5.370% by weight |Dejonized water.
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25448-138D

CLAIMS:

1. A method for deactivating a Der-if and a Der-p
allergen present on a textile surface comprising contacting
the allergen with a deactivating effective amount of

immobilized tannic acid.

2 . A method for deactivating an allergen deriving

F

from a Der-f or a Der-p dust mite, said allergen being

associated with faecal particles excreted by said mites on a

surface of a fabric material comprising a rug, a carpet or

upholstered furniture, which method comprises applying

immobililized tannic acid to saild fabric material.

3. An aerosol composition comprising i1mmobilized

tannic acid.

4 The composition according to claim 3 1n which the

amount of immobilized tannic acid 1is from 0.01% to 7%, the
amount of propellant present 1s from 0.05% to 3%, and the
amount of solvent present 1s from 90% to 99.95%, all

percentages being by weight.

5. The composition according to claim 3 or 4 wherein

the propellant i1s a C;.4 alkane or carbon dioxide.

6. The composition according to claim 3 to 5 wherein

the solvent 1s a C;.¢ alcohol or water.

7 . The composition according to claim 6 wherein the

solvent 18 ethanol.

8 . The composition according to any one of claims 3

to 7 which further comprises at least one of the following:

a fragrance;

a surfactant

26
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an antimicrobial agent,

a corrosion inhibitor, or

a miticide.
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