JP 2004-509943 A 2004.4.2

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
$53%2004-509943
(P2004-5099434)
U9 AEH TRI6EAH2H (2004, 4.2)
(51) Int.CL." Fl F—va—F (B%)
AQO1N 25/12 AOQ1N 25/12 4HO11
AO1N 37/34 AO1N 37/34 101

EERR AWK FHREEWERE (& 26 R)

@1) HEES #EE2002-531085 (P2002-531085) |(71) HEEA 500165175

(86) (22) EEE SERLL359A 268 (2001. 9. 26) FO—3Y aAVRYTYE YIFwE
(85) BIFRSCHBIE  FARISE3IA19H (2003.3.19) 425I0E 84101 EP—Yzv
(86) EREHEEES  PCT/I1L2001/000911 7 E— A—. HwrA 180 %2
87 EREAMES  %02002/026699 V7 AP A

(87) EREABAA FRLL45E4A 4 (2002.4.49) (74) fRIZ A 100061284

(3l) MEIEE]EBE S 138771 #EL FE M

(32) ®5EE SERR1 259 A 28H (2000. 9. 28) (72) BAE AKX, XTI (BT

B3 EEEERE A AT L

(72) REAE 7 kvr, TFAEwF
AZZINAEMNME 32159 ~A77F
STwh H¥—L HAF4¥a TV
APU—F 15
F 22— (5%) 4H011 AA02 BBOS DAO2 DAO3 DCl1
DD01 DF02 DGIO
BREICHR S

(c4) [REAOEZH] EM2, 2 - ¥7uoe—-3-—=—pVo7olits 7k

(57)00 00

0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000O0000000000000000000



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |
OoOooooocoo0oooooooo0o oo oDooo o oo oDoooo0oooDoooogogooao

Oooooocoo0o0 oo oooo0o0 oo oDooo oD oo oDoDooo0ooDoDooogogooao

Ooooooo0oooooooo0ooDooooooooao

Oooooooooogogoao
OoooooooooQgogooQm

O
OJ
O

(2)

JP

2004-509943

2004.4.2

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo

[ s e e e e e e e e e e s s [ [ |
e s e e e s e e e e e e A s s [ [ |

oo oooOoooo0 oo oo ooo o0 oo oooogoQgoo

O

Oooooooooooooogoogoooao

Ooooocooooooooogooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

Oo0oooooooooooooooooooogodg

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O Ooooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao

O
O
OJ
O
O
O
O
O

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O

O Ooo0ooo
O Ooo0oono

O

O Ooogo
O Ooooo
O OoOgooo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OooOooo
OO o0goao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O O oOgoao
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo
O OoOgooo

O
O
(]
O
O
O
O
O
O
O
O

)

O
O
O
O
OJ
O
O
O
O

O

|

JP

2004-509943

[
O
O
O
O
(]

O
O
O
O
O
O

OJ
O
O
O
O
OJ

O O
O O
O O
O O
O O
O O

OJ
O
O
O
O
OJ

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2004.4.2

10

20

30

40

50



e R ey [ s R s [y |
e e ey e e
[ e ey e ey e e e e s [ [ B

Oo0o0ooooUdUoooDoooUUUooDoDooUooUooDoooggogaog
OoOooooocooo0oooooooooooDooooooooooooQgogoao
OooooooooDoooooo oo oDooooo0ooDoooogoQgoao

Oo0DoOooDoogog4gogooDooogogdg
Oooooooooooooogoogdg
OooooooooooooogoQgdg

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo
O O0OoOgoo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oDooooogogogoao
Ooooooooogooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O O0ooo

OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

O O0ooo

O Oooo

O Oooo

O Ooogo

(4)

O 0ooo

O O0ooo

O O0ooo

O
O

O Oooo

O Oooo

JP

O
O
O
O
O

OJ
O
O
O
O

2004-509943

gboogooboad

O
O
O
O
O
O

O

2004.4.2

ugooad

O
O
O
O

gbooobooboobooobod
gobooobobooboooooboooan
ooooooooboooooogoao

gooogao

oo

10

20

30

40

50



O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |

OooooooooooooogoQgogoaoQg
O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O

00O

O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao

O 0o oooo oo oDoooggUooDoDooogogooao
O Ooo0oooo

Oooooooo0 o0 oo oooo0 oo oDoooo0 oo oDoO oo o0 oo oDooo0oo0 oo ooooooDoDoooQgoQgao

Oo0oooooooooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao

OOoo0oooo
O Oooooao
O O0Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooao
O O0Oo0oo0oo0oao

I Ry |

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

oo oooooo o0 oooooogogooo
O

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Oooo
O Oooo
[ I B
O Ooogo
O 0ooo
O 0ooo
O 0Oooo

O Oooo
OoOoo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo

e e [ e e e e s e s s [ [ |
oo

e R ey [ s R s [y |
e e e e e e e e s |

Oo0o0oooogog4UoooDoDooo4Qgooooao

JP 2004-509943 A 2004.4.2

O 0Oooo
O Oooo

O
O
O
O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O

O

O

O

O 00O oOooo
Y Y
I [ |
[y |
I |
OO ogogoog
Y Y |
I [y |
I Iy |
[y |
[ Y |
Y Y |
I [y |
I [y |
[ |
I e I [ I B |
Y o

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

oooooao
gooobooboobooboobonb
uybooboobooboobooooadnb
oooooobooobopp0ooooboDbao
gbooobooboobooobao
gbooboobodg oboooboobao
uboobooboobooboooboaoadanb
oooooboby0O0OO0oooooooao
gooobooboobooboobonb
ugboobooboobooboooboadnb
ooooooboooobooooooooao



0

(6)

JP 2004-509943 A 2004.4.2

O Ooo00oo0oao

Ooo0Ooooaod

Ooo0ogad

[ =1

: 8 1 A 8 I

: DBNPA DBNPA

: (2EBB% DK EEH)

" TERE EE CS B CS
"lkg/cm? g/ cm? kg cm? g/ cm? kg, / cm?

: 500 1.8 31 1.9 18

E 1000 1.9 37 2.1 25

: 1500 2.1 45 2.12 35

O

Ooo0O0oooao

goooogouoobuooouogogoyggouopobuotoouoouogouoouo
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
godooooooooooo0obooo0obooooootoooooooboooboooooonooan
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo

00000 0000000000000 00000000000000000000

oo

uo

OoOoo0oooaoo
OoOoo0oooao
OoOoo0oooao
OO0Oo0oooo

%2 : DBNP A&l O Rt

gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooooboboOoooouoooooboooooooooobooooboooOooao
gooboooboooboobobooboan

EE (g)

I+

EHX (mm)

I+

#E (g/cm?)

OO

— GO v

L T e T e T e T e B e |

MY (kg cm?)

=N W
Hlo ||~

1t |olo|o
Nfo|o|lo

gooao

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao

O
O

Oooooooooogooao
O

ocoooooooooooogool’
Ooooooooogoooao

OO0 oo ooooogooooooo
OO0 oooooogog4Qgooooog
OO0 oooDooogogogoao

O
O
O
O
O
O

SO 0o0ood
O 0Ooo0oooao

O Ooooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo

O
O
O
O
O
O
O

gboooboooboogoboobobooboao

goooooooboooogoboboooboobooboobo oboo oo oo

oooooooooboooooooooooobobO+x0o0oO0ooooooooao

oooooooboooooogao
oooooooboooooogao
oooooooboooooogano
oooooooboboOoooogao

10

20

30

40



L T e T e T e T e T e T e T e R

ooooooooooooooob
Ooooooooooooooaog
Oo0oooooogogogoooooaog
OO0 ooDooogogogoooooaog
Ooooooooooooooao
Ooooooooooooooaono

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog

€]

% 3 : DBNP ASgRIO M

JP 2004-509943 A 2004.4.2

A

BEE
(g)

BEX
(mm)

HE
(mm)

s &

(kg/cm?)

A=)l
T

I+

I+

14.2

11.6+£3.1

ES

O WO W
U1 OO O
I+

W O~ ©

O OO ©
S |~ 0o
+

co O ©

18

10.2+2.8

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O0Ooo0oo0oo0oao

OO0Oo0ooooaog
O0Ooo0oo0oo0ooao

goooobooboobaoao
ooooooooooooouooooobobooooooao
gooobooobooboobooboooboobooboao
cbooobooboobooboobooobooobooobod
oooooooooooooooooboboobooogao
ooooboobooboboobooboobogoboboboao
ubboobooboboobdoobobouobooobod

ooooooooooooooooooao
gbobooboobobogboobooboan
gboooboobooobooobooboaooad
ooooooooboooooooooooao
goooobooboboogobooboobonn

10

20



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

o
=

(8)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT CQOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publieation Date
4 April 2002 (04.04.2002)

PCT

OO A

(10) International Publication Number

WO 02/26699 Al

(51) International Patent Classification”
AQIN 37/34

Co7C 255/19,

(21) Internationa) Application Number:  PCT/ILO1/00911
(22) International Filing Date:
26 September 2001 (26.09.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
138771 28 September 2000 (28.09.2000) IL

(71) Applicant (for all designated States except USk
BROMINE COMPOUNDS LTID. [IL/L); Makleff
House, P.O. Box 180, 84101 Beer-Sheva (IL).

(71) Applicant (for US oniy): LUPIN, Ayals (heiress of the
deceased inventor) [IL/IL.]; 18/4 Hasahlav St., Ramat Alm-
ogy, 34790 Haifa (IL).

(72) Inventor: LUPIN, Michael (deceased).
(72) Inventor; and

(75) Inventor/Applicant (for US only): FELDMAN, David
[IL/IL]; 15 Kadish Luz, Ramat Sapir, 32159 Haifa (IL).

{74) Agents: LUZZATTO, Kiir et al.; Luzzatto & Luzzatto,
PO. Box 5352, 84152 Beer-Sheva (IL).

(81) Desiguated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH,CN, CO, CR, CU,
Cz, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, IP, KE, KG, KB, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SL,
SK, SL, T, T™, TR, TT, TZ, Ua, UG, US, UZ, VN, YU,
Z4, ZW.

{84) Designated States (regional): ARIPO patent (GH, GM,
KE, L8, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ,MD, RU, T1, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF,
CG, CI, CM, G4, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:

—  with international seasch report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letier codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: A COMPACTED 2,2-DIBROMOQ-3-NITRILOPROPIONAMIDE

(57) Abstract: The present invention provides an ially pure

2,2-Diby 3

(DBNPA) in a
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WO 02/26699 PCT/ILOT/00911
S1-
A COMPACTED 2,2-DIBROMO-3-NITRILOPROPIONAMIDE

Field of the invention

The present invention relates to compacted  forms  of
2,2-Dibromo-3-nitrilopropionamide (DBNPA), namely a granular and/or a
tablet and/or a briguette and/or a pellet form that each has distinguished
commercial and technological advantages over same material in the

known powder form.

Background of the in\}ention

2,2-Dibromo-3-nitrilopropionamide (DBNPA) is a biocide which is used in
industrial water treatment, cooling systems and paper mills. DBNPA is an
efficient biocide with a rapid microbiocidal broad-spectrum activity,

especially in water systems that contain high organic loads.

The main current application of DBNPA is as a liquid formulation, which

contains a mixture of water and an organic solvent such as a glycol, (for

example, polyethylene glycol (PEG), dipropylene glycol (DPG), ethylene

glycol, etc.) and others. The active ingredient (DBNPA) is only 5-25% of such.
liquid formulation. The addition of an organic solvent is required for
dissolution of the relatively water-insoluble DBNPA  into a liquid

formulation.

JP 2004-509943 A 2004.4.2
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-9-
Prior art teaches the production of DBNPA as a powdered material which

can be used for the preparation of a liquid or solid formulation.

Several types of sustained-release compositions containing DBNPA have

been described:

1) EP 285 209 recites a solid sustained release antimicrobial composition
(in a tablet form), comprising 1 to 90% by wt of a halogenated amide
(including DBNPA) antimicrobial agent, 10 to 80% by wt of a
hydropbilic polymer, 0 to 80% by wt of a compression agent and 0 to
10% by wt of a mold release agent. A composition comprising 40%
DBNPA, 30% Methocel (water soluble cellulose polymer), 27% CaHPO4
(as compressing agent) and 3% stearic acid, was specifically

demonstrated.

2) WO 98/25458 discloses a solid sustained-release tablet consisting of
DBNPA admixed with a water- soluble natural or synthetic polymer.
Besides the addition of a synthetic polymer into the formulation, the tablet

is coated with an additional water- soluble cellulosic polymer.

3) WO 99/18162 discloses a biocidal powder coating composition comprising
thermoplastic and/or thermosetting resins based on epoxy, polyester,
acrylic or polyurethane resins. The biocide used is a liquid bio-active
material (including DBNPA) and /or specially selected solid bio-active

materials (for example, solid thiazine-thiomes, thiolphthalimides, and

JP 2004-509943 A 2004.4.2
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others). The biocides are homogeneously mixed or bonded with the
particles of the powder.

The process of preparing said biocidal powder coating composition is
characterized by blending the components of the powder coating
composition in a premixzer, followed by feeding the mixture into an
extruder, heating to a temperature high enough to melt and mix most of

the major components, and cooling to a solid form.

4) EP 953 284 discloses a composition (in a tablet form) for delivering the
DBNPA biocide to an oﬂ field fracturing fluid, comprising effervescing
agents such as sodium bicarbonate, citric acid and borax. The composition
comprises about 35-65% DBNPA, about 15-28% sodium carbonate, 15-27%

citric acid and up te about 20% borax.

5) EP 954 966 recites controlled release compositions comprising a
biologically active compound, including DBNPA, and a hydroxystyrene
polymer (e.g. hydroxystyrene homopolymer, methylhydroxystyrene
homopolymer, halohydroxystyrene homopolymer and their copolymers).

The weight ratio of DBNPA to the polymer is from 0.1:99.9 to 95:5.

The above prior art is related to sustained-release formulations (including
in a tablet form) which contain various additives, such as polymeric
matrix, binders and compression agents in significant amount. However,

no free DBNPA compound in a compacted form has been used and/or
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described in the literature. The ability to provide an almost net content of
the active compacted material (such as in a tablet, granule, pellet or

briquette form) is most certainly a significant advantage.

The handling of the existing DBNPA powdered solid material requires
severe safety precautions due to the hazardous nature of this biocide,
especially in a fine powdered form.

An additional problem concerning the application of powdered DBNPA, is
the tendency of the powder to agglomerate, creating lumps and a bulky
material. This phenome.non reduces the flowability of the product and

causes handling and safoty problems.

In view of these disadvantages of powdered DBNPA there is a need for 2
safer, easy to bandle and user-friendly densified particulate DBNPA. Such
DBNPA should be free of said agglomeration phenomena. As was
mentioned above, the densified forms known in the art have the
considerable drawback of requiring the addition of binders and fillers to
obtain suitable solid forms of the biocide. Therefore, compacted forms
known in the art do not provide net or almost net contents of active
material in the tablet, granule, briqustte or pellet form. It has now been
found that it is possible to prepare compacted forms of DBNPA which have
sufficient strength and provide a slow release of the active material into
the water without losing their compacted nature. It has further been

surprisingly found that it is possible to prepare compacted forms of this

JP 2004-509943 A 2004.4.2
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biocide, without employiug any binder or filler.

It is an object of the present invention to provide a compacted DBNPA
particle in a granular and/or a tablet and/or a briquette and/or a pellet
form. It is a further object of the present invention to provide a compacted
DBNPA particle having a diameter larger than 0.5 mm., with no binder,
filler or additive added. Yet a further object of the present invention is to
provide a compacted DBNPA particle that contains from 0 to about 3 wt%
of water content. It is yet another object of the present invention to

provide a nou-agglomeraﬁve DBNPA.

Summary of the invention

The present invention provides an essentially pure -compacted
2,2-Dibromo-3-nitrilopropionamide (DBNPA) in a granular and/or tablet
and/or briquette and/or pellet form. A process for producing the same

essentially pure compacted DBNPA is provided, as well.

Description of the preferred embodiments

A major embodiment of the present invention is to provide a process for
obtaining dry-compacted DBNPA in either granular and/or tablet and/or
briquette and/or pellet form. It should be pointed out, however, that as it
is apparent to a person skilled in the art, the actual shape of the
compacted or densified form is not an important parameter, and any

obtainable shape is within the scope of the present invention.

JP 2004-509943 A 2004.4.2
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The compacted DBNPA particle of the present invention avoids the above
mentioned shortcomings of powdered DBNPA and offers a safer material,
easy to handle, user friendly and at the same time meets the highly
demanding environmental requirements existing for any mode of biocide
application. The compacted DBNPA can be used to prepare a liquid
formulation with various solvents or to generate a fresh agueous biocide

solution on site.

The application of the compacted DBNPA, according to the present

invention has several advantages:

a) Use of a concentrated solid biocide (>95 wt% active material), and the
avoidance of an organic solvent which is required as a co-solvent to
prépare an aqueous formulation.

b) Simplification of operation and minimization of handling, resulted in
less exposure of the user to the harmful biocide.

¢) Increased logistic efficlency and minimization of environmental

polluticn.

According to the invention, it has been found that powdered DBNPA (such
as 98 wt% active material) can be compacted in a dry- process, without the
addition of a binder, to yield a product in either a tablet and/or a granular

and/or a briquette and/or a pellet form.

JP 2004-509943 A 2004.4.2
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According to the invention, the process for compacting powdered DBNPA
provides high quality tablets at a moderate pressure of 1300 kglem?. More
specifically, the process is characterized in that DBNPA is compressed
with a pressure of at least 500 kg/em?, to yield a compacted DBNPA pellet
or tablet. Preferably, the pressure employed is between about 1000 and
2000 kg/em?. Thus, for instance, the density obtained under a compaction
pressure of 1500 kg/em? (2.1 glem3) is 88% of the theoretical density of
DBNPA.

Preferred compacted biocidal products of the present invention, are those
comprising at least 97% (by wt) DBNPA, and between 0 and about 3% (by
wt) of water and/or inert ingredient.

The following examples are provided merely to illustrate the invention and

are not intended to limit the scope of the invention in any manner.

Examples

Preparation of DBNPA Pellets
Powdered DBNPA was dried and compacted using an hydraulic press,
under three different pressure levels: 500, 1000 and 1500 kg/cm?, using a
tungsten carbide cylindrical mold 1.8 cm in diameter. The compaction was
effected using dry powder and a powder which was humidified by the
addition of 2 wt% Hs0. The ratio of the cylindi‘ical pellet height/diameter

is about 1.

JP 2004-509943 A 2004.4.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(16)

WO 02/26699 PCT/ILO1/00911
.8-
Each pellet was tested to determine its demsity and Crushing Strength

(CS). The density of the compact was determined by measuring its
dimensions and weight. CS was measured by standard compression test.
Samples that were humidified by the addition of 2 wt% HsO were dried at
1056°C for 2 hours before the density and CS were measured. The results of
these tests are shown in Table 1. The CS of compacted DBNPA which still
contained 2 wt% HzO was 28, 44 and 70 kg/em? for the compaction

pressures of 500, 1000 and 1500 kglem? respectively.

Table 1
‘Dry Compacted Dry Compacted
DBNPA DBNPA

with 2 wt% water

Compaction Density Cs Density CS
pressure kg/em? glem® kg/cm? glems kglem?

500 1.8 31 1.9 18

1000 1.9 37 2.1 25

1500 2.1 45 212 35

2. Process for Tableting Powdered DBNPA (Laboratory Scale)

Powder containing at least 98 wt% 2,2-Dibromo-3-nitrilopropionamide
(DBNPA) was weighed into separate portions of about 3 g each, and the
portions were tableted individually in a hydraulic press with a single

action die. The die had a diameter of 18 mm and the pressure applied was

JP 2004-509943 A 2004.4.2
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500 psi, equivalent to 1300 kg/em?. The tablets were sealed in individual

polyethylene bags for further measurements.

The tablets were weighed and their thickness measured for calculation of

their density. The crushing strength was determined in the diametral

mode with a Chatillon Digital Farce Gauge (DFG-50), with a maximum

force of 25 kg. A total of 40 tablets were measured and the averages of the

determinations are given in Table 2.

Table 2: Physical Propeﬁies of the DBNPA Tablets

Weight, g 3.0120.45
Thickness, mm 5.67+0.86
Density, gfcm3 2.09+0.15
Crushing strength, kg/em? 10.15+2.74

The static dissolution rate of the DBNPA tablets was determined to be

0.15gr/h 1 0.04, by the “weight loss of solid method.”

3. Process for Tableting Powdered DBNPA (Scaling-up)

A scale-up of the laboratory tableting process was performed in the

equipment of a tableter manufacturer, in which 200 kg of tablets were

produced from powder containing at least 98 wt% DBNPA.
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The tableting process was performed using a rotary, multi-die tableter, die

diameter 14 mm, with automatic feeding system. No problems were

observed with filling up to 250-300 tabs/min. Specific compression force :

1500 to 2000 kglem?.

The DBNPA tablets obtained from the scale-up process were examined and

compared to the ones obtained in the laboratory-scale process (Table 3).

Table 3; Physical Properties of the DBNPA Tablets

Tablets | Weight, Tﬁickness, Diameter, Density, Crushing
Strength,
g mm mm g/emd kg/em?
Scale-up | 3.05%0.16 | 9.98+0.11 14.2 1.93+0.09 11.6+3.1
Lab. 3.00£0.45 | 5.67+0.86 18 2.0920.15 10.2+2.8

The tablets produced during the scale-up process had a smaller diameter

and a greater thickness than those produced at the lahoratory- scale, but

the average weight was the same. The density of the tablets from the

scale-up was slightly lower, but the crushing strength was 10% higher.

The static dissolution rate of the DBNPA tablets was determined to be 0.14

£ 0.03 gr/h, by the “weight loss of solid method". This result is very similar

to the dissolution rate that was measured for the tablets that were prepared

in the laboratory (0.15 + 0.04 gr/h).

JP 2004-509943 A 2004.4.2
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4. Process for Granulating Powdered DBNPA (Compaction/granulation)
Production of granular DBNPA by the compaction/granulation process
was performed using a small WP 50 laboratory compactor, with a single 5
mm screen installed in the crushing system. Powder containing at least 98
wt% DBNPA was used. The compaction of the powder to a flake and
subsequent crushing to ~5 mm granules went smoothly, and the material
was screened. 11.5 kg of 2-5 mm granules were produced. The feed rate
was 110 kg/hr. The DBNPA compacted well, without the aid of a binder,

and high quality granules were obtained.

JP 2004-509943 A 2004.4.2
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Claims
1. An essentially pure compacted 2,2-Dibromo-3-nitrilopropionamide

~1

10.

(DBNPA) in a granular and/or tablet and/or briquette and or pellet
form.

A compacted granular DBNPA, according to claim 1, consisting of
granules having a diameter larger than 0.5 mm.

A compacted DBNPA, according to claim 1, comprising 0 to 3 wt%
water.

A compacted DBNPA, according to claim 1, comprising 0 to about
5 wt% inert ingredieﬁts.

A compacted DBNPA, according to claim 1, containing no
additives, such as fillers, binders, and/or plasticizers.

A Compacted DBNPA, according to any of claims 1 to 5, for use as
a biocide.

A compacted DBNPA, according to any of claims 1 to 6 for use as
an active ingredient in a biocidal composition.

A compacted DBNPA, according to claim 1, in a tablet form, for
use as a hiocide.

A compacted DBNPA, in a tablet form according to claim 8 for use
as an active ingredient in a biocidal composition.

A process for producing compacted DBNPA, according to claim 1,
including the step of converting powdered DBNPA into compacted

DBNPA.

JP 2004-509943 A 2004.4.2
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12.

13.

14.

15.

16.

.18-
A process for producing compacted tableted DBNPA, according to

claim 10, including the step of converting powdered DBNPA into
tableted DBNPA.

A procesé for producing compacted granular DBNPA, according to
claim 10, including the step of converting powdered DBNPA into
granular DBNPA.

A process for producing compacted tableted DBNPA, according to
claim 10, characterized in that DBNPA is compressed with a
pressure of at least 500 kg/cm?, to yield a compacted DBNPA
product. ’

A process according to claim 13, wherein the pressure is between
about 1000 and 2000 kg/cm?.

Use of an essentially pure compacted

2,2-Dibromo-3-nitrilopropionamide (DBNPA) in a granular and/or

tablet and/or briquette and/or pellet form, in the preparation of a

biocidal composition, substantially as described in the specification.
A process for producing an essentially pure compacted DBNPA
from powdered DBNPA, substantially as described and exemplified

in the specification.

JP

2004-509943 A 2004.4.2
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