. M CROCI DAL COVPOSI TI ON FOR THE CONTROL OF CONTAM NANTS | N PRODUCTI ON

PROCESSES OF I N VI TRO PLANTS . DESCRIPTION - 5 This invention is
related to a branch of Agricultural Bi ot echnol ogy and consists in
the application of a fornmulation with active principle
1-(5-bronofur-2-il)-2-brono-2-nitroethene as chemcal sterilizer to
solid culture nedia for the control of 1 bacterial and fungal contam nants
i n production processes of in 10 vitro plants. These contam nati ons

cause MIGRAOIDAL | CEMBESIBIONe WAB| e THE prQMEROL si@iEe CONEBAMENANTS avEN
only cPRODUGTEGN PROCESSESN@RAtIN VITRO UPLANTS | n sone cases different
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These contaminations cause substantial losses to the whole

process since the autoclave only eliminates at-the-moment

pollutions. In some cases different antibiotics, e.g., Cefotaxim,

Novobiocin, and Dihydrostreptomycin have been used to prevent
15 contamination without satisfactory results.

The Cuban Certificate of Author of Invention No. 22446 describes
the antibacterial and antifungal activities of 1-(5-bromofur-2-
il)-2-bromo-2-nitroethene against strains isolated from hospitals
and veterinary institutions.

20 The main limitation against the use of this active principle was
its close-to-null water solubility and the also reduced
dissolution rate in an aqueous medium. A possible solution to
this problem could be solid dispersions, which allow for a
decrease of the particle size to molecular level.

25 The system proposed consists in dispersion by fusion or co-
precipitation of the active principle in a kit physiollogically
inert and easily soluble in water, which is formed by high
molecular weight polyethylene glycols and other polymers.

Dispersion by fusion:

30 The selection of the manufacture methods and temperature
. parameters, as well as that of stirring times is based on the
melting point and thermal stability of the active principle and
the polymer elected.

1- (5-bromofur-2-il)-2-bromo-2-nitroethene lets without
35 decomposition at a temperature of 89-90 °C and is thermally
stable up to 110 °C.

The physical mixture of the active principle and PEG-6000 in a
ration from 1:20 to 1:1 heats up to fusion at the temperature of
60-80 °C and remains. under constant stirring for 15 minutes until



decrease.of the particle size to nolecular level. 25 The system proposed
consists in dispersion by fusion or co- precipitation of the active
principle in a kit physiollogically inert and easily soluble in water,
which is formed by high nol ecul ar wei ght pol yet hyl ene gl ycol s and ot her
pof yners. Di spersion by fusion: 30 The sel ection -of the manufacture

nmet hods and tenperature paraneters, gs well as that of stirring tinmes is
based on the melting point and thernmal stability of the active printiple
and Tie pohgmtcael estedility 1-of5- tmmofact2vé | ) p2iheOpDe2- Aikk6e/BaRE
lets disp#tééauin3poldechypesét §0Pcodt hast BapAr atuaeeal w89nh9%0nel 5E] Erand
is thesg@l | Yhromdtdyr@phy t 02410 {1 1] GnalytiFRe phystkad qik Xt W of +hhe
active @uifel Pleaidn PEWetQAE i M acheni@bil O ¢410MM e ¥ 0stBad: 1 NdlS,; URSHO
fusion alyd oL FERCERL UAE Okistelle 80 [GEefpadl 16iRI N Under constant

stirring 15_n1nutes unt _ o _ ;
'ﬂ%ﬁléhﬁm cal. gtalil (E'Léﬁ(r:l()foﬁ% Céﬂé/fftgcg&é}& o) géi%ﬂugggb?f solid

3

di spers et hybene e g
Chr orrat%gsr%‘_gpﬂé)%%sigtéga 6gnal %l%@? §_t€%%n| qu‘g a% Pa.
quantlfuﬂ&deu. d.IICI €0 60/-\ L,u.,glou,an .iEUil t L')is.au o6 znlcbaun OU o 385
(days)
$ a.p.[28.6 28.9 29.9 28.8 29.0 29.0 29.3 28.9

Following the completion of formulation studies an in vitro assay

10 was conducted to determine the product activity against
agricultural pathogens and contaminating microorganisms present
in biotechnology production processes. The study of bacteria was
carried out under the serial dilution method in tubes (Bailey and
Scott, 1974 as modified by E. Silveira et al., 1986) and the

15 action against fungi was evaluated through the diameter growth of
the colony (Casadens et al., 1985).

The concentrations used for evaluating the biocactive product
behavior were 1 to 10 pg/ml. The culture medium, temperature and

20 1interval of incubation were adjusted to the conditions and
characteristics of the microorganism under assay.

The LD-50 was calculated in pug/ml under Probit’s method. °

After proving the active principle in vitro action against fungal
and bacterial contaminants of the in vitro planting of bananas,
25 potatoes, and sugar cane we proceeded as follows:

An effective washout of the flasks and 1lids to be used in the
.production of in vitro plants was conducted using detergent,
rinsing them with sufficient water and then submerging the
bottles in a sodium hypochlorite solution at 0.5% for 'a time

30 interval never smaller than 3 minutes. Afterwards, the flasks are
placed upside down and they should be used totally dry before 24
hours.

Once the culture medium is prepared and reaches a temperature of
approximately 60-80 °C it is added the necessary weight of the

35 formulation to obtain a concentration of 35 pg/ml and, then the




.5 days proves the no existence of deconposition. Tabl e No. 2:

Eval uation of the shelf chem cal stability of solid di spersion in
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24 15 recommended the co-precipitation method in a solvent.

The mixture of the active principle and the polymer in ratios
from 1:20 to 1:1 is dissolved in a polar solvent heated in an
interval of 10 - 60 minutes at a temperature ranging between 40

20 and 60 °C. Then, it is wacuum-rotoevaporated controlling
temperature from 40-80 °C. The solid thus obtained is grinded in
a mill and screened at a particle size smaller than 0.2 mm.

Important in the obtainment of aqueous homogeneous

solutions/suspensions of the active principle are the dissolution
25 properties thereof. Table No. 1 establishes a comparison among

the dissolution rates of the active principle with humectant,

micronized, and standard particle sizes and using a solid

dispersion with PEG-6000 at 30%. It may be noticed how the active

principle properties improve significantly thus ensuring the rate
30 and homogeneity of its distribution in the culture medium.

Table No. 1: Dissolution rate evaluation of the active principle
in different forms

Times

10 % 50 % 30 %
Active principle particle size: <l h <12 h <48 h
0.1-0.2 mm
Micronized active principle <30 min. <6 h <24 h
Humectant active principle <15 min. <3 h <6 h
Solid dispersion a.p. -PEG-6000 <5 s <10 s <15 s
at 30% :




hour s. " Once the culture nediumis prepared and reaches a tenperature of
approximately 60-80 [err]C it is added the necessary weight of the 35
formul ation to obtain a concentration of 35 [err]g/m and, then the

2 . an entire honogeneity of the nelting is reached. Then, the m xt ure
melted is poured and spread as a thin | ayer on refrigerated stainless
steel plates, thus ensuring the speed of the solidification process. The
solid obtained is grinded in 5 mlls ané screened at a particle size
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to carry out’ the following sub-culture 1in the multiplication
medium. Such a study was conducted in the rootage culture medium.

10 Out of these assays it possible to infer that contaminations
behaved similarly to those of the witness used with physical
sterilization of the culture medium using an autoclave and that
they started increasing as from the eleventh day. In addition, an
increment of the multiplication coefficient was noticed when

15 working with the chemical sterilizer. '

The rootage medium without autoclaves nor addition of hormones

stimulating the induction of roots showed a visible effect

superior to that of the standard method with the appearance of

stronger and more abundant roots in a shorter period of time. The
20 contamination percentage detected was significant.

Phytotoxicity was evaluated considering necrosis, chlorosis,
multiplication coefficient, and Jjunction-to-junction distances
(for potatoes). The optimum dose in the three cultures studied

was 35 upg/ml.

25 Example 1: Influence of temperature and time on the purity of the
solid dispersion obtained by the fusion method.

Temperature | Time (min.) Purity (%)

(°C)

80 15 99.89
80 30 99.61
80 60 99,22
100 15 99.00
100 30 98.35
100 " 60 97.21
120 15 90.58
120 30 78.19
120 60 63.85




from1:20 to"1:1'is dissolved in a polar solvent heated in an I nterva
of 10 - 60 mnutes at a tenperature rangi ng between 40 20 and 60 [err]C.

Then, it 1is vacuumrotoevaporated controlling tenperature from 40-80
[err]C. The solid thus obtained is grinded in a mll and screened at a
particle size smaller than 0.2 nm | npor t ant in the obtainnment

of aqueous honogeneous sol utions/ guspensi ons of the active principle

are the dissolution 25 properties thereof. Table No. 1 establishes a
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Ti nes Xanthomonas vesicatoria 10 9% 50_% g 272
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di spersion a.pramPiég090e Bsbillus (bfdPlénts codbafinanfl P0%20-30

1.2. Gram Positive Bacteria

1.2.1. Bacillaceae family
Gram Negative Bacillus (bioplants contaminant) 20-30

2.1. Monomorphic yeastlike fungi
2.1.1. Dematiaceae family

Alternaria porri . . 1.9-2.5

Alternaria solani 1.5-2.3
2.1.2. Pythiaceae family

Phythophtora parasitica 1.9-3.2
2.1.3. Tuberculariaceae family

Fusarium oxysporium 10.4-11.5
2.1.4. Melanconiaceae family

Colletotrichum gloesporioides . 1.0-1.8
2.1.5. Estilbaceae family

Sclerotium rolfii . 0.2-0.9
2.1.6. Dothideaceae family '

Mycosphaerella mussicola 3.0-7.0

Mycosphaerella fijiensis 3.0-7.0
2.1.7. Moniliaceae family

Aspergillus niger 15.5-17.5

Penicillium sp 15.6-18.5

Cladosporium sp 10.6-11.4

Example No. 3: Action of the solid dispersion containing 1-(5-
5 bromofur-2-il)-2-bromo-2-nitroethene against contaminating
organisms in culture media from bioplants

Two scaleup studies were conducted on a Musa sp culture in the
multiplication phase with the following results:

Scaleup Clone Explant No. [Contamination |Contamination

No. % before day |[% after day
eleven eleven

1 Gran hayne 8240 1.72 4.67




.4 vol une required is poured into each of the flasks proceeding to

the planting procedure after 24 hours. This concentration is sel ected
on the basis of its effectivity and | ack of phytotoxic effects in the
cul ture nedi a studied. 5 The range assayed was 1-50 [err]g/m. The
behavior of in vitro cul tures of bananas, potatoes, and sugar cane was
eval uated after . 72 hours and during téhe period required for its culture
in order to carry out the followi ng sub-culture in the multiplication
medi um|2Such a st udHIsd3Iondyct ed50A0t he jr oot aged2ul turje nedivuge 10 | Qut -
of thesgiaseays |[tFEsNPl e o | nBenot hatf cont appgat | ons bebaved
simlarTy T0 those of thé W tness used w th pnhysical steriTization of
the culture nmedi um usi ng an autocl ave and that they started increasing
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Scaleup No. |Clone Explant No. Multiplication

. coefficient

1 Gran nayne 8240 3.87

2 FHIA-03 15000 _ 4.03

Witness FHIA-03 15000 3.0

In addition, an assay was conducted on Musa sp. With clones Gran
nayne and FHIA-03 in rootage culture medium without adding root-
inducing hormones (A.I.A.). Both clones behaved better in the

15 variants where a chemical sterilization was carried out since a
larger amount of stronger roots was observed after 5 days, while
the witness with the standard procedure only showed a small
radical development in the same period.
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vitro teMISROCADAE! e COMROSITHION, arROR DSTHE al CBNTRORGADESt CONTAMINARMISNG IN
agri cul t BRADPUZTIONO PROCESSESr OFr gNNWITRO PLAfTE. G am Negative Bacteria

LD50 [err]g/m 1.1.1. Pseudononadaceae famly Xant honmonas .
vesi cat OCLAIMS. 15-25 ~ Pseudonona ci chori
15- 255 1.1.2. Enterobaceri aceae fanily Erw ni a Chrysant hem
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uctlon process of in vitro plants of different crops.

10 2. A chemical composition as in Claim No. 1 where the method to
be used is solid dispersion.

3. A chemical composition as in Claim No. 1 where the method to
be used is solvent co-precipitation.

4. A chemical composition as in Claim No. 1 where the polymers
15 used are high molecular weight polyethylene glycols (PEG-6000-
20000) .

5. A chemical composition as in Claim No. 4 where PEG-6000 is
preferably utilized among the high molecular weight
polyethylene glycols to be used.

20 6. A chemical composition as in Claim No. 3 where the solvents to
be used are polar.

7. A chemical composition as in Cla--im No. 6 where some of the
solvents used are ethanol and chloroform.

8. Use of the chemical composition described in Claim No. 1 for
25 the substitution of hormones in the rootage process of in
vitro plants of crops, e.q. Musa sp.
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Denat i aceae fanily Al ternaria porr

2.1:1.

1.9-2.5 Alternaria solani .- - 1.5-2.3
2.1.2. Pythiaceae famly Phyt hopht ora parasitica

1.9-3.2 2.1.3. Tubercul ariaceae famly Fusari um oxyspori um
10.4-11.5 2.1.4. Mel anconi aceae famly Col | et ot ri chum

gl oespori oi des 1.0-4l.8 2.1.5.. Estilbaceae famly
Sclerotiumrol fii 0.2-0.9 2.1.6. -

Dot hi deaceae fam |y Mycosphaerel | a nmussi col a

3.0-7.0 Mycosphaerella fijiensis 3.0-7.0
2.1.7. MicRocIDade fCOMPQSITION FORpPEeTHE| | GONMRQEr OF CONTAMINANTS 1IN
15. 5- 17 PRODUCTION PROCESSESIMES[IN VITRO PLANTS

15.6-18.5 Cl adosporium sp

10. 651l pdpstracdexanpl e No. 3: Action of- the solid dispersion containing
1-(5- 5 bromofur-2-il)-2-brono-2-nitroethene agai nst
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This process  shows that the addition of the product to the
culture medium without autoclaving it does not require growth
15 hormones for the rootage, with results similar to those obtained
by adding hormones and using the autoclave
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6 . 2 FHIA-03 15000 3.92 7..26 Wt ness
FH A- Q S y, 15000 4.00 ! 5.80 . The death rate
percey dwng th 5 0.81% f or t he scal eups conduct ed
five pr ﬂrm,“ﬁﬂ";mm,mr t he standard nethod. 5 Exanple
f

, - of the svlitd dispersion containing 1-(5-
br onoRge -2-brono-2-nitroet hene on the devel opnent of in  vitro

wo scal eup studies were conduct{&_?? a Musa sp culture in the
multiplicati on phase with the follow ng resd s 10 Scal eup No. d one

Expl antgefens. Mul tiplication coefficient 1
Gran ndymmcos  82401. Microbicidal corgpasition cdinprising 1- (S-SrbhwBRPD 1) -3-brg &.?900
4.03 _ S FHk@- 0%@ 15000 ) 3.0 1T adar on,
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Both clPTEEbehaved ‘EM‘?@E ?ﬁggﬂ%aﬁfm ¢ WA dhecpeineniused is a high

sterilization was carrji jnce.a. . larger amount of stronger roots
was observed after 5 dg@gf B%P?@H&dnmmm giytol.

3. Micrabicidal composition of ¢laim 2 wherein the high molecular weight
polyethyiene giyeo! used is prafarably of melecuiar weight between 6000
and 20003, ' |

4. Microbicidal composition of cialm 3 wherein said polyethylens giycol is
PEG 5000, |

5. Methed for obtainment the microbicidal tamposition of claim | wherain it
is used a method of solid dispersion,

Method accarding Yo claim 3 wherein the tompasition is optained by
dispersion by fusion,

[+ 1)

7. Mathed according to claim 4 wherein the composition Is obtaihed by co-
precipitation using soivents.

8. Method according to clalm 7 wherein the soivents used are polar sclvents.

9. Method according to ciaim 8 wherein the solvents used are athano!,

chloroform, methano! or Isopropylic alcoho!, among other solvents.
10. Use of a compositicn comprising 1-(5-bromofur-2-yl}-2-tromo-2-

NiTGaMeng and a high motacular waight polyathyiana gives! 3 shariising
agent for the control of contamination of cutture media.
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'1 M crob| CI daI corrp05| t ion containing
2-yl)-2-brono-2-nitroet hene and al so containing a water
er. 2. Mcrobicidal conmposition of claim1 wherein the water

sol ubl S er used i agest i guitune bl asedwiai thiatprodicsion bl | brevited'yadtivated.
M cr obi=gt-gat=—conposi t| of claim2 wherein the high nol ecul ar wei ght
pol yeth }1 gl ycol s preferably of nolecular wei ght bet ween 6000 and
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di spersion by fusion. roledHirivedghtpolyettiylage glecotl ai m 6 corrprl sing the steps

of: - Preparing a mixt -2- n troet hene, an
active principle and&P%ﬁgg@ﬁgm&ﬁ?-lgo @ﬁg"t%’éﬂﬁpgfﬁf fﬂ?ﬁ' lsaBeBRT Ve | C
- Stirring the m xtur esamettinte dowopge egent irnfuliued medig useal Inale rediction BO®BRI Ng

the nelted m xture ove tion medium - Spreading the nelted

m xture as a thin Iaye{m%v%g'%%gp?% "dification nmedium and - Cbtaining a
solid. 8. Method according to claimb5 wherein the process is a process of

co--precipitation using solvents. 9. Met hod accor di ng to claim8 including

the steps of. 15. Method according to ¢laims 15 and 14 wharain tha aphmum dasa of 1-(3-

Bromofur-2-yl)-2-broma-2-nitroethene used is in the range of 30 and 45
ug/ml.
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- Dissol ving a mxture of 1- (5- bronof ur-2-yl)-2-brono- 2- nltroethenemﬁg ’??-3

act Lve prinetple—and—a—polyner in g polar solvent ?F "
m xture; and Obtaining a solid. 10. A nethod acsﬁﬁﬁmm?pns% 9

wher ein theu mllml ﬂ"e pol ar solvents. 11. A method according to

claim 10 wh

s used are selected formthe group conprising
et hanol , chl oroform "met hanol or | sopropylic alcohol. 12. Use of a
CONpoSi tion conpri si ng 1-(5- br oo THE2CAAPMB oro- 2- ni troet hene and a
. water soluble polymer as sterilizing agent for the control of contam nation
of culture nmedia. 13. Use according to claim12 in association with the
- production of in- vitro cultivated plants. 14. Use of a conposition
C oIMi¢rabitigallcotripobitierEdntdiniAg ¥ H(5-bPorhefa-yB-20trbino 2t Aiedtheétechrid A6 GintSifthg!Bwater
pclojutse pa@imdroot age agent in cuI ture nmedia for the production of in-vitro
c . Misrabiedaidoaiposition &f. cldihel whereihdhagated seitble pogmef ustidas Bhighdndleculdr wéightei n
t holysttiyenesicobl e pol yner is a hi gh nol ecul ar wei ght pol yet hyl ene gl ycol .
163. Microbicidalcdmpositibreof dlaizad whereiplthe bigh wictediitar neight Sulyetiyidriecgiysop dsedt it preférhbly of
i roletular weightibemieed 6p0@BAG 20000, udi ng t he step of adding a conposition
cmmlcrsabngiallec(nbobmommﬂ‘cmlmzs whereidrsaidopalyethyigrierghebhie PEGEBAD0a wat er sol ubl e
ps% fhﬁé? hod ccardi n to clajm16 wherein water sol uble polyne

m X

°§PP§ Py ebslaimgt comprsingdne step&f apriyng a process
P%;%a (g 'Qmﬂg' e rﬁwbi" Or%pitraathensat age agent mucul ture
?F'?'H% B’ﬁ'

"8r '?ga ' °t°8‘pI‘

?ﬁ? o ‘EIF'PP%'P%& ?Qﬂ'ﬁ'%" Y #siop. net hod
oo } P 0:
_a%g the mlxture o) bout §m Ibf%?%éﬁ & qrgaqﬂﬁe PH@'Q%H@% 6F-8¥0and 45

opti mumd
t@ mfn tiil homogeneity of melting is reached;
ted mixture over a solidification medium;
pri adnLg the melted mixture as a thin layer over the solidification medium; and
- Obtaining a solid.
8. Method according to claim 5 wherein the process is a process of co-precipitation using solvents.
9. Method according to claim 8 including the steps of:

- Dissolving a mixture of 1-(5-bromofur-2-yl)-2-bromo-2-nitroethene, an active principle and a polymer in a polar
solvent.

- Vacuumrotoevaporating the mixture; and
- Obtaining a solid.

10. A method according to claims 8 or 9 wherein the solvents used are polar solvents.

11. A method according to claim 10 wherein the solvents used are selected form the group comprising ethanol,
chioroform, methanol or isopropylic. alcohol.

12. Use of a composition comprising 1-(5—bromofur-2-yi)-2-bromo-2-n|troethene and a water soluble polymer as
sterilizing agent for the control of contamination of culture media.

13. Use according to claim 12 in association with the production of in- vitro cultivated plants.

14. Use of a composition comprising 1-(5-bromofur-2-yl)-2-bromo-2-nitroethene and a water soluble polymer as
rootage agent in culture media for the production of in-vitro cultivated plants.

15. Use according to any one of claims 12 to 14 wherein the water soluble polymer is a high molecular weight
polyethylene glycol.

16. A method for sterilization of culture media used in the production of in-vitro cultivated plants including the step
of adding a composition comprising 1-(5-bromofur-2-yi)-2-bromo-2-nitroethene and a water soluble polymer.

17. A method according to claim 16 wherein water soluble polymer is high molecuiar wenght polyethylene glycol

18. A method according to claim 16 wherein said sterilizing agent is too as rootage agent in culture media used in
the production of in-vitro cultivated plants.

19. A method according to claims 16 to 18 wherein the optimum dose of
1-(S-Bromofur-2-yl)-2-bromo-2-nitroethene used is in the range of 30 and 45 ug/mi.
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