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Packaeing material and packaging container for chemical preparacions using water-soluble 

tilm 

The present invention relates to a container for use in dividingly packaging chemical pre­

parations, panicularly pesticide preparations, and to a film for forming said container. 

A chemical preparation such as pesticide preparation has so far been made into an anicle 

QY c!irectly filling a container with the preparation and packaging the concainer, whether 

the preparation is a solid or a liquid. Otherwise, an article has been made by packing a pre­

paration in an inner bag made of water-soluble film and further packaging the inner bag 

thus obtained into a prior type of direct packaging concainer to form a double package. 

If a pesticide having been packed in an inner bag made of water-soluble film is funher 

packaged in an outer packaging container in the form of double package, however, the 

process of packaging involves two steps, namely the first step fo~ dividingly packing the 

pesticide into inner bags and the second step for i.ncroducing and packaging one or more 

inner bags into one outer bag, and such a process is nor economical from the viewpoint of 

working efficiency. Further, since the process involves che two packaging steps, two kinds 

of packaging machines are necessary, namely the first packaging machine for packing a 

pesticide into inner bags on the one hand and the second packaging machine for sealing 

the outer bags on the other hand. A packaging work using a water-soluble film has to be 

·carried out in an appropriately air-conditioned environment because the water-soluble film 

is susceptible to the influence of atmospheric conditions such as humidity, temperature, 

etc. The insertion of inner bags into the outer bag muse be carried out manually because 

the inner bags are soft in nature and leakage of content from inner bags muse be prevented 

carefully, and such a manual operation makes automation of the inserting work quite diffi­

cult 

-
Further, in a double package, the inner bags are liberated from the protective outer bag and 

R'· . . . : 
therefore cannot sufficiently be protected from the :S.~ock.s which may be applied co the in-

ner bags in the course of transportation in spite of the protective function of the outer bag. 

Thus. as an disadvantage, breakage of inner bags can take place. 
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The aim of the present invention ism solve the above-mentioned problems in the prior 

packaging containers for chemical preparations. 

One object of the present invention provides a packaging container capable of exhibiting 

the same function and effect as in the prior double package type of packaging container in­

cluding water-soluble inner bags, which can be produced by using the same packaging 

materials as in the prior direct packing type of containers for chemical preparations in only 

one step of packaging process. 

Another object of the present invention con.sists in providing a packaging bag wherein the 

dislocation of inner bags in the outer bag is pre.vented and t~e outer bag can sufficiently 

function as a protective bag. 

A further object of the invention consists in providing a packaging film for forming the 

above-described packaging bag. 

The packaging container for chemical preparations according to the present invention is a 

container formed by sealing multi-layer films each constituted of .a water-soluble polymer 

film and at least one layer of water-insoluble film., wherein the inner layer of the container 

is constituted of a water-soluble polymer film, the outer layer of the container is constitu­

ted of a water-insoluble film, and at least in the seal part, water-soluble polymer films of 

the inner layer are bonded to each other, a water-soluble polymer film of the inner layer 

and a water-insoluble film of the outer layer are bonded to each other, and the watersolub­

le polymer films and water-insoluble films iµ-e readily releasable from one another. 

According to the invention, the multi-layer film for forming a packaging container for che­

mical preparations may be a product prepared by simply superposing a water-soluble poly­

mer film and a water-insoluble film. A bag-form container is made therefrom by sealing 

the films so that the water-soluble polymer film constructs the inside layer of the contai­

ner. 

When the water-soluble polymer films consticuting an inner layer of container are heat­

sealable with each other and the water-soluble polymer film of inn_er layer and the wacer­

insoluble film of outer layer are heat-scalable with each other, the multi-layer film can be 

formed into a bag by the method of heat-sealing. However, the heat seal part formed bet-



-~~---. .... -.............................. _..,... ·=-··==· ....... ~~~~.......,..;..,;;;.;,,.;;,;,;;=:,;;;;;;,,;,:· -.,.;-·.:·-··='--··"m;·"';;;,,'--" ;,;;;;;,;::,;:,,.,:="""""="=="=-.......... - ------------·------~-- ···-··--

, I 
/ 

This Sheet Has Been Replaced 

\IHIWmt IHll 
PGTllB 9 4 I o O 1 4 a 

- 3 -

ween the water-soluble polymer film of inner layer and the water-insoluble film of outer 

layer must be readily releasable from each other. Accordingly, combination of the water­

soluble polymer film and the water-insoluble film must be so selected that the two films 

are heat-scalable wirh each other and the heat seal part is readily releasable. Examples of 

such combination include panially saponified polyvinyl alcohol film as a water-soluble 

polymer film combined with completely saponified polyvinyl alcohol film or ethylene-vi­

nyl acetate copolymer film as a water-insoluble film. 

When the water-soluble polymer films are not heat-scalable with each other or when, al­

though the water-soluble polymer film and che water-insoluble film are heat-sealable with 

each other, the heat seal strength is too hig~ to make the two films readily releasable from 

each other, the multi-layer film may be fonned_ into a bag by bonding it with a readily re­

leasable adhesive. 

A packaging container for chemical preparations according to the present invention can al­

so be produced by forming, by means of heat sealing or by the use of a readily releasable 

adhesive, a laminated film wherein a water-soluble polymer film and a water-insoluble 

film are panially or who11y bonded together previously be thy method of welding or by the 

use of a readily releasable adhesive and said water-soluble polym~r film and said water-in­

soluble film are readily releasable from each other. The partial bonding of the water-so­

luble polymer film and water-insoluble film may be practiced spot-wise, stripe-wise or lat­

tice-wise, or in a shape necessary for formation of intended bag, namely usually quadrila­

teral-wise. 

The water-soluble polymer films used in th~ invention may be any films, so far as they are 

soluble in water and have a necessary strength. Examples of the polymer usable for for­

ming a water-soluble polymer film of the invention include water-soluble synthetic poly­

mers, water-soluble semisynthetic polymers and water-soluble natural polymers. As the 

water-soluble synthetic polymer, mention may be made of partially saponified polyvinyl 

alcohol, polyethers such as polyethylene oxide and the like, polyvinylpyrrolidone, ethyle­

nically unsaturated acids such as acrylic acid, methacrylic acid, maleic acid and the like, 

and polymers fanned from their salts. 

As the water-soluble semisynchetic polymer, mention may be made of cellulose derivati­

ves such as carboxymethyf cellulose, hyd.roxyethyl cellulose, hydroxypropyl cellulose and 

the like; and starch derivatives such as cyclodextrin and the like. As the water-soluble na-
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tural polymer, mention may be made of carrageena, starch, gelatin, chitin and the like. 

Among these polymers, partially saponified polyvinyl alcohol is particularly preferable. 

As the water-insoluble film, thermoplastic resin films, laminated films prepared from two 

or more kinds of thermoplastic resin films, and laminated films prepared from a thermo­
plastic resin film and paper, metallic foil, woven fabric or unwoven fabric can be used. 

Preferable thermoplastic resins include polymers and copolymers of olefins such as ethy­
lene, propylene, butene, pentene, hexene and the like; polymers and copolymers of vinyl 

compounds such as vinyl chloride, vinylidene chloride, vinylacetate, vinyl alcohol, acrylic 

ester, methacrylic ester, acryloninile, styrene and the like; polymers of diolefins such as 

butadiene, isoprene and the like; copolymers .of the above-mentioned diolefins and the 
above mentioned olefins or vinyl compounds; polyamides; and polyesters such as poly­
ethylene terephthalate and the like. 

Particularly preferable thermoplastic resin films are completely saponified polyvinyl alco­
hol film, ethylene-vinyl acetate copolymer film, ethylene-vinyl alcohol copolymer film 

and the like. 

Preferable water-insoluble films include laminated films prepared from multiple members 

of the above-mentioned thermoplastic resin films such as a laminated film prepared from 
an ethylene-vinyl acetate copolymer film and a polyethylene film or a nylon film, and 
thermoplastic resin films having a metallic foil layer or a vapor-deposited metal layer such 
as ethylene-vinyl acetate copolymer film having a vapor deposited aluminum layer or po­
lyethylene terephthalate film having a vapor deposited aluminum layer. Laminated films 

formed from one of the above-mencioned theJ11!oplastic resin films and paper, woven fa­
bric or unwoven fabric are also usable in the invention. 

As the readily releasable adhesive, a variety of products are commercially available, and 

these adhesives may be used appropriately. Apan from the commercial products, an adhe­
sive prepared by blending ethylene-vinyl acetate copolymer or polystyrene as a base with 
styrene-butadiene block copolymer or the like, a hot melt adhesive prepared by blending 
ethylene-vinyl acetate copolymer and a wax as main ingredients with a caking material 
such as styrene polymer (for example, polyvinylcoluene), terpene polymer, rosin or the li­

ke, etc. can be used. 

The chemical preparations to be packaged into the container of the present invention in-
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elude those for agricultural and honicultural uses, those for livestock raising uses and tho­

se for domestic uses such as insecticide, bactericide, fungicide, herbicide, rodenticide, 

plant growth regulator, repellent, attractant, spreader and the like, as well as fenilizers, de­

tergents, dyes, and other general chemical preparations. 

In the follwing figures: 

I is packaging container for chemical preparations, 

2 is water-insoluble film, 

3 is water-soluble polymer film, 

4 is seal layer, 

5 is multi-layer film, 

6 is former, 

7 is filling machine, 

8 is longitudinal heat sealer, 

9 is lateral heat seale, and 

10 is heat seal part. 

Fig: 1 is a perspective view illustrating one embodiment of the packaging container for 

chemical preparations of the present invention. Fig. 1 shows a container 1 of two superpo­

sed sheets of multi-layer films, each constituted of a water-soluble film 3 and a water-in­

soluble film 2, so that the water-soluble film layer 3 is inside, the films showing a heat­

sealing of three sides of the superposed matter while leaving one side open (which may be 

sealed after filling). 

A container similar to that of figure I may be produced by folding one sheet of the multi­

layer film so that the water-soluble film comes inside, followed by sealing two sides of the 

folded multi-layer film while leaving the residual one side open. After introducing ache­

mical preparation from the open side, the open side is sealed. 

Fig. 2 is a schematic view illustrating one embodiment of the work for introducing and 

packaging a chemical preparation into the packaging container of the present invention. 

Fig. 2 illustrates an example of a device for packaging a chemical preparation while for­

ming a container. Thus, while unrolling a rolled multi-layer film 5 along the former 6 and 

folding it so that the water-soluble film layer comes inside, a prescribed quantity of chemi­

cal preparation is introduced into the folded matter by means of a filling machine 7. and 

thereafter the longitudinal side of the folded film is heat-sealed with heat sealer 8, and fi-
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nally a lateral line of the folded film is heat-sealed with a lateral heat-sealer 9. The mark 

10 denotes a heat seal part. 

In pucting a chemical preparation packaged in the container of the invention to practical 

use, the water-insoluble film cotistituting the outer layer is peeled off, and the preparation 

packaged dividingly in the water-s_oluble film units are thrown into water together with the 

water-soluble film and then put to use. 

Another object of the invention is the use of the container according to the invention for 

package of hazardous chemicals, especially pesticides. The container is especially suitable 

for this use, since a person is neither contacted during filling nor preperation of a spraying 

composition; and the environment contamination is avoided, since no contaminated resi­

dues remain. 

The following examples explain the invention in more detail. PV A means polyvinyl alco­

hol. PET means polyethylene terephthalate. 

Example 1: 

A three sides-sealed laminate bag is prepared by using Solbron KC-35 (panially saponi­

fied PV A resin film, manufactured by AICELO Co.) as a water-soluble film and Hicelon 

NP-40 (completely saponified PY A resin manufactured by AICELO Co.) as an outer pro­

tective water-insoluble film by the method of heat sealing without intermediation of adhe­

sive. The bag thus obtained was left to stand in a thermostatted chamber kept at 40°C for 

one month to test its storage stability. As the result, both adhesive property and releasabili­

~y are good between the water-soluble film and the outer protective film. 

Example2: 

A four sides-sealed laminate bag is prepared by using Solbron KC-35 (partially saponified 

PV A resin film, manufactured by AICELO Co.) as a water-soluble film and Eval HS 

(ethylene-vinyl alcohol copolymer resin, manufactured by KURARAY Co.) as an outer 

protective water-insoluble film by the method of heat sealing without intermediation of 

adhesive. The bag thus obtained was le~t to stand in a thermostatted chamber kept at 40°C 

for one month to test storage stability. As the result, both adhesive propeny and releasabi­

lity are good between the water-soluble film and the outer protective film. 

Example 3: 



.I 
! 

I 

PCT/IB 9 4 I 3 a : .: 3 

·-------·--

- 7 - iliiiU 
A four sides-sealed laminate bag is prepared by using Solbron KC-35 (partially saponified 

PY A resin film, manufactured by AICELO Co.) as a water-soluble film and Eval HS/NY 

(laminate fonned from ethylene-vinyl alcohol copolymer resin film and nylon film, manu­

factured by KURARAY Co.) as an outer protective water-insoluble film by the method of 

heat sealing without intennediation of adhesive. The bag thus obtained is left to stand in a 

thermostatted chamber kept at 40°C for one mon_th to test scorage stability. As the result, 

both adhesive property and releasability are good between the water-soluble film and the 

outer protective film. 

Example 4: 

A four sides-sealed laminate bag is prepared by using Solbron KC-35 (partially saponified 

PV A resin film, manufactured by AICELO Co_.) as a water-soluble film and Eval YMXL 

(ethylene-vinyl alcohol copolymer resin film with a vapor-deposited aluminum layer, ma­

nufactured by KURARAY Co.) as an outer protective water-insoluble film by the method 

of heat sealing without intermediation of adhesive. The bag thus obtained is left to stand in 

a thermostatted chamber kept at 40°C for one month to test storage stability. As the result. 

both adhesive property and releasability are good between the water-soluble film and the 

outer protective film. 

Example 5: 

A four sides-sealed laminate bag is prepared by using Solbron KA~SO (partially saponified 

PV A resin film, manufactured by AICELO Co.) as a water-soluble film and a polyethyle­

ne terephthalate laminate (aluminum vapor deposited PET/dry laminate/PET) as an outer 

protective water-insoluble film through intermediation of a releasable adhesive. The bag 

thus obtained is left to stand in a thermostatted chamber kept at 40°C for one momh to test . -
storage stability. As the result, both adhesive property and releasability are good between 

the water-soluble film and the outer protective film. 

Example 6: 

A four sides-sealed laminate bag is prepared by using Soafil PSF 100 (natural carrageena 

film, manufactured by Mitsubishi Rayon Co.} as a water-soluble film and Hicelon NP-40 

(completely saponified PY A resin, manufactured by AICELO Co.) as an outer protective 

water-insoluble film by the method of heat sealing without intermediation of adhesive. 

The bag thus obtained is left to stand in a thermostatted chamber kept at 40°C for one 

month to test storage stability. As the result, both adhesive property and releasability are 

good between the water-soluble film and the outer protective film. 
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Example 7: 

A four sides-sealed laminate bag is prepared by using Soafil PSF 100 (natural carrageena 

film, manufactured by Mirsubishi Rayon Co.) as a water-soluble film and Eval HS (ethyle­

ne-vinyl alcohol copolymer resin film, manufactured by KURARAY Co.) as an outer pro­

tective water-insoluble film by the method of heat sealing without intermediation of adhe­

sive. The bag thus obrained is left to stand in a thermostatted chamber kept at 40°C for one 

month to test storage stability. As the result. both adhesive propeny and releasability are 

good between the water-soluble film and the outer protective film. 

According ro rhe prior technique of double packaging, a water-soluble film is used as an 

inner bag and one or more inner bags are introduced and packaged in an outer bag, and 

such a process has necessitated two steps of procedure, namely a step for introducing a 

chemical preparation inro inner bags and a step for inserting the inner bags containing the 

chemical preparation into an outer bag. In the packaging container for chemical prepara­

tions according to the present invention. contrariwise, the work for packaging a chemical 

preparation into container is simplified to only one step. 

In the prior double package, the inner bags are liberated from the.outer bag, so that the in­

ner bags can be broken by the shock which may be applied at the time of transponation, 

which means that the outer bag, cannot function as a protective bag sufficiently. In the 

packaging container of the present invention, contrariwise, the inner bag made of a water­

soluble film is bonded to the water-insoluble outer bag at least in the seal part, so that the 

inner bag is protected against dislocation at the time of transponation and therefore 

. against the breakage brought about by shocks. 

Funher, since the water-soluble inner bag and the water-insoluble outer bag are readily re­

leasable from each other, the outer protective bag can easily be removed at the time of put­

ting the preparation to use. Since the chemical preparation dividingly packaged in the wa­

ter-soluble film can be used without taking it out of the water-soluble bag, the flying loss 

of chemical preparation can be prevented. Further, since the chemical preparation is 

brought into no direct contact with the skin, a safety of the worker can be assured. 

Further, since no chemical preparation adheres to the protective bag released from inner 

bags, the outer bag can be disposed with safety as a general waste. 
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1. A packaging container for chemical preparations formed.by sealing multi-layer films 

each constituted of a water-soluble polymer film and at least one layer of water-insoluble 

film, wherein inner layer of said container is constituted of a water-soluble polymer film 

and outer layer of said container is constituted of-water-insoluble films, and at least in the 

seal part of the container, a water-soluble polymer film constituting the inner layer and 

another water-soluble polymer film constituting the inner layer are bonded to each other, a 

water-soluble polymer film constituting the inner layer and a water-insoluble film consti­

tuting the outer layer are bonded to each other, and the water-soluble polymer film and the 

water-insoluble film are readily releasable from each other. 

2. A packaging container for chemical preparations according to Claim 1, wherein a wa­

ter-soluble polymer film constituting the inner layer and a water-insoluble film constitu­

ting the outer layer are bonded.to each other only in the seal part. 

3. A packaging container for chemical preparations according to Claim 1, wherein a wa­

ter-soluble polymer film constituting the inner layer and a water-insoluble film constitu­

ting the outer layer are bonded to each other in-the seal part and partially bonded to each 

oth~r in the other parts. 

4. A packaging container for chemical preparations according to Claim 1, wherein a wa­

ter-soluble polymer film constituting the inner layer and a water-insoluble film constitu­

ting the outer layer are wholly bonded to each other. 

5. A packaging concainer for chemical preparations according to Claims 1 to 4, wherein in 

the seal part of the container a water-soluble polymer film constituting the inner layer are 

bonded to each other and a water-soluble polymer film constituting the inner layer and a 

water-insoluble film constituting the outer layer are bonded to each other both by means of 

heat sealing. 

6. A packaging container accorfiing to Claim 1 to 4, wherein in the seal part of the contai­

ner a water-soluble polymer film constituting the inner layer and another water- soluble 

polymer film constituting the inner layer are bonded to each other and a water- soluble po­

lymer film constituting the inner layer and a water-insoluble film constituting the outer 

layer are bonded to each other both by means of a readily releasable adhesive. 
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7. A packaging container according to Claim l to 4, wherein in the seal pan of the contai­

ner a water-soluble polymer film constituting an inner layer and another water-soluble po­

lymer film constituting the inner layer are bonded to each other by means of heat-sealing 

and a water-soluble polymer film constituting the inner layer and a water-insoluble film 

constituting the outer layer are bonded to each other by means of a readily releasable ad­

hesive. 

8. A packaging container for chemical preparations according to Claim 1, wherein said 

water-soluble polymer film is selected from the group consisting of water-soluble synthe­

tic polymer film, water-soluble semisyntheti~ polymer film and water-soluble natural po­

lymer film. 

9. A packaging container for chemical preparations according to Claim l, wherein said 

water-insoluble film is selected from the group consisting of thermoplastic resin film, la­

minated film prepared from two or more kinds of thermoplastic resin films and laminatCcl 

film prepared from a thermoplastic resin film and paper, metallic foil, woven fabric or un­

woven fabric. 

I 

10. A packaging container for chemical preparations according to Claim 1, wherein the 

water-soluble polymer film constituting the inner layer is a partially saponified polyvinyl 

alcohol film, the water-insoluble film constituting the outer layer is a completely saponi­

fied polyvinyl alcohol film, a film constituting the inner layer another film constituting the 

inner layer are bonded to each other and a film constituting the inner layer and a film con­

stituting the outer layer are bonded to each ot'1er both only in the seal part by means of 

heat sealing, and the film constituting the inner layer and the film constituting the outer 

layer are releasable from each other. 

11. A packaging container for chemical preparations according to Claim 10, wherein the 

completely saponified polyvinyl alcohol copolymer film is laminated with other thermo­

plastic resin film or metallic film. 

12. A packaging container for chemicai preparations according to Claim 1, wherein the 

water-soluble polymer film constituting the inner layer is a partially saponified polyvinyl 

alcohol film, the water-insoluble film constituting the outer layer is an ethylene-vinyl ace­

tate copolymer film, a film constituting the inner layer and another film constituting the 

! 

i 

i 
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inner layer are bonded 10 each ocher and a film consticuting che inner layer and a film con­

scicuting the outer layer are bonded to each other both only in che seal pan by means of 

heat sealing, and the film constituting the inner layer and the film constituting the outer 

layer are readily releasable from each other. 

J 3. A packaging container for chemical prepar~tions according to Claim 12, wherein said 

ethylene-vinyl acetate copolymer film is laminated with ocher thermoplastic resin film or 

metallic film. 

14. A packaging container for chemical preparations according co Claim I, which is for­

med from a laminated film wherein a water-soluble polymer film and a water-insoluble 

.film are partially or wholly bonded co each other either by means of heat sealing or by 

means of a readily releasable adhesive: and the water-soluble polymer film and the water­

insoluble film are readily releasable from each other. 

15. A packaging container for chemical preparations according to Claim 14, wherein a wa­

ter-soluble polymer film and a water-insoluble film are bonded to each other spot-wise, 

stripe-wise or lattice-wise either by means of heat sealing or by means of a readily relea­

sable adhesive. 

16. A packaging container for chemical preparations according to Claim 14, wherein said 

laminated film is that wherein a partially saponified polyvinyl alcohol film and a poly­

ethylen_e terephthalate film with a vapor-deposited aluminum layer are partially bonded to 

each other by.means of a readily releasable adhesive . 

. 
17. The use of a container according to claim 1 for the package of hazardous chemicals. 

18. The use according to claim 17, wherein the hazardous chemical is a pesticide. 
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