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[0008a] In one aspect of the present disclosure, there is 

provided a method of constructing a syringe for injecting 

an injection objective substance into an injection target 

of a living body without using any injection needle, the 

method including: 

providing, within the syringe, an enclosing unit which 

encloses the injection objective substance; 

providing, within the syringe, an ignition unit which 

includes an ignition charge capable of generating a plasma 

having a high temperature and a high pressure during 

combustion immediately after the ignition, and suddenly 

lowering the high pressure generated such that no gas 

component is contained when an ordinary temperature is 

provided and a combustion product is condensed; 

providing, within the syringe, a combustion chamber 

into which the condensed combustion product is allowed to 

flow and which accommodates a gas generating agent that is 

to be combusted by the combustion product to produce a 

predetermined gas; 

providing, within the syringe, a pressurizing unit 

which pressurizes the injection objective substance 

enclosed in the enclosing unit; and 

providing, within the syringe, a flow passage unit 

which defined a flow passage so that the injection 

objective substance, which is pressurized by the 

pressurizing unit, is allowed to inject to the injection 

target area, 

wherein the pressurizing unit is capable of providing, 

a first pressurizing mode in which a pressure 

applied to the injection objective substance in the 

pressurizing unit is raised to a first peak pressure in 

order to allow the injection objective substance to 

penetrate through a surface of the injection target area, 
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and then the pressure applied to the injection objective 

substance is lowered to a waiting pressure; and 

a second pressuring mode in which the injection 

objective substance having the waiting pressure is 

pressurized so that the pressure applied to the injection 

objective substance is raised to a second peak pressure to 

inject a predetermined injection amount of the injection 

objective substance, 

characterized in that 

the pressurizing unit uses, 

an increase in pressure generated by the 

combustion of the ignition charge in the ignition unit as a 

pressurization transition until arrival at the first peak 

pressure in the first pressurizing mode, and 

an increase in pressure brought about by the 

predetermined gas produced by the gas generating agent as a 

pressurization transition until arrival at the second peak 

pressure in the second pressurizing mode. 

(0009) 	When the injection is performed for the living 

body, the component which is contained in the injection 

solution and the depth in the injection target area of the 

living body into which the component is to be fed differ 

depending on the purpose of the injection. This is because 

the injection target area of the living body includes 

various structures such as skin, muscle, internal organs 

and the like, and the biological tissues, which constitute 

the structures, have different functions depending on the 

depths from the surface (surface on which the syringe is 

brought in contact with the structure when the injection is 

performed), and because it becomes difficult to 
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appropriately exhibit the effect if the component contained 

in the injection solution does not arrive at the objective 

biological tissue. 

[0010] 	For example, the human skin can be distinguished 

or classified into epidermis, dermis, and subcutaneous 

tissue (hypodermis) in a layered form from the surface 

side. Further, the epidermis can be distinguished or 

classified into horny cell layer and intradermis. In order 

that the respective layers perform the respective functions 

anatomically, the horny cell layer is composed of 

keratinocytes, the intradermis is composed of dendritic 

cells and pigment cells, the dermis is composed of 

fibroblasts and collagen cells, and the subcutaneous tissue 

is composed of subcutaneous fat and the like. When an 

injection solution is injected for a predetermined purpose, 
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it is preferable that the predetermined component contained 

therein is precisely delivered, for example, to the 

objective tissue. 

[0011] 	In order that the injection objective substance 

is efficiently injected without a leakage when the 

injection objective substance is injected into the 

injection target area of the living body, it is necessary 

that the pressure, which is applied to the injection 

objective substance, should be appropriately controlled 

from the start to the end of the injection. That is, if 

the injection speed (velocity) of the injection objective 

substance, which is brought about by the pressurization, is 

too slow, the substance is rebounded by the skin. To the 

contrary, if the injection speed (velocity) is too fast, 

then the injection depth can be secured in the injection 

target area, but the injection speed exceeds an injection 

speed which is adequate to diffuse the substance in the 

area. Therefore, it is considered that the injection 

objective substance is rebounded due to the excessive 

supply, and it is difficult to contemplate the appropriate 

diffusion thereof. Taking the foregoing problem into 

consideration, an object of the present disclosure is to 

provide a syringe which makes it possible to feed an 

injection objective substance into an objective injection 

target area of a living body without using any injection 

needle so that the injection objective substance can be 

widely diffused at a depth. 
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CLAIMS 

1. A method of constructing a syringe for injecting an 

injection objective substance into an injection target of a 

living body without using any injection needle, the method 

including: 

providing, within the syringe, an enclosing unit which 

encloses the injection objective substance; 

providing, within the syringe, an ignition unit which 

includes an ignition charge capable of generating a plasma 

having a high temperature and a high pressure during 

combustion immediately after the ignition, and suddenly 

lowering the high pressure generated such that no gas 

component is contained when an ordinary temperature is 

provided and a combustion product is condensed; 

providing, within the syringe, a combustion chamber 

into which the condensed combustion product is allowed to 

flow and which accommodates a gas generating agent that is 

to be combusted by the combustion product to produce a 

predetermined gas; 

providing, within the syringe, a pressurizing unit 

which pressurizes the injection objective substance enclosed 

in the enclosing unit; and 

providing, within the syringe, a flow passage unit 

which defined a flow passage so that the injection objective 

substance, which is pressurized by the pressurizing unit, is 

allowed to inject to the injection target area, 

wherein the pressurizing unit is capable of providing, 

a first pressurizing mode in which a pressure 

applied to the injection objective substance in the 

pressurizing unit is raised to a first peak pressure in 

order to allow the injection objective substance to 

penetrate through a surface of the injection target area, 
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and then the pressure applied to the injection objective 

substance is lowered to a waiting pressure; and 

a second pressuring mode in which the injection 

objective substance having the waiting pressure is 

pressurized so that the pressure applied to the injection 

objective substance is raised to a second peak pressure to 

inject a predetermined injection amount of the injection 

obj ective substance, 

characterized in that 

the pressurizing unit uses, 

an increase in pressure generated by the 

combustion of the ignition charge in the ignition unit as a 

pressurization transition until arrival at the first peak 

pressure in the first pressurizing mode, and 

an increase in pressure brought about by the 

predetermined gas produced by the gas generating agent as a 

pressurization transition until arrival at the second peak 

pressure in the second pressurizing mode. 

2. The method of constructing a syringe according to claim 

1, wherein providing the waiting pressure not more than 5 0 % 

of the first peak pressure. 

3. The method of constructing a syringe according to 1 or 

2, further comprising: 

adjusting a rate of pressure increase, which is 

provided from the waiting pressure to arrival at the second 

peak pressure in the second pressurizing mode, lower than a 

rate of pressure increase which is provided from start of 

pressurization to arrival at the first peak pressure in the 

first pressurizing mode. 

4. The method of constructing a syringe according to any 
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one of claims 1 to 3, wherein a larger amount of the 

injection objective substance is to be injected in the 

second pressuring mode than an amount of the injection 

objective substance in the first pressurizing mode. 

 

5. The method of constructing a syringe according to any 

one of claims 1 to 4 further comprising: 

completing a combustion of the ignition charge earlier 

than a combustion of the gas generating agent; and 

increasing a velocity of production of the gas from the 

gas generating agent at a stage at which the combustion of 

the ignition charge is completed and the pressure applied to 

the injection objective substance is decreased from the 

first peak pressure to the waiting pressure. 

 

6. The method of constructing a syringe according to any 

one of claims 1 to 5 further comprising: 

providing, as the ignition charge, any one of explosive 

charges of an explosive charge containing zirconium and 

potassium perchlorate, and explosive charge containing 

titanium hydride and potassium perchlorate, an explosive 

charge containing titanium and potassium perchlorate, an 

explosive charge containing aluminum and potassium 

perchlorate, and explosive charge containing aluminum and 

bismuth oxide, an explosive charge containing aluminum and 

molybdenum oxide, an explosive charge containing aluminum 

and copper oxide, and a explosive charge containing aluminum 

and iron oxide or an explosive charge composed of a 

combination of a plurality of the foregoing explosive 

charge. 

 

7. A method of constructing a syringe having an adjustable  



injection depth in an injection objective substance into an 

injection target of a living body without using any 

injection needle, the method including: 

providing, within the syringe, an enclosing unit which 

encloses the injection objective substance; 

providing, within the syringe, an ignition unit which 

includes an ignition charge capable of generating a plasma 

having a high temperature and a high pressure during 

combustion immediately after the ignition, and suddenly 

lowering the high pressure generated such that no gas 

component is contained when an ordinary temperature is 

provided and a combustion product is condensed; 

providing, within the syringe, a combustion chamber 

into which the condensed combustion product is allowed to 

flow and which accommodates a gas generating agent that is 

to be combusted by the combustion product to produce a 

predetermined gas; 

providing, within the syringe, a pressurizing unit 

which pressurizes the injection objective substance enclosed 

in the enclosing unit; and 

providing, within the syringe, a Sow passage unit which 

defined a flow passage so that the injection objective 

substance, which is pressurized by the pressurizing unit, is 

allowed to inject to the injection target area, 

wherein the pressurizing unit is capable of providing, 

a first pressurizing mode in which a pressure 

applied to the injection objective substance in the 

pressurizing unit is raised to a first peak pressure in 

order to allow the injection objective substance to 

penetrate through a surface of the injection target area, 

and then the pressure applied to the injection objective 

substance is lowered to a waiting pressure; and 

a second pressuring mode in which the injection 
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objective substance having the waiting pressure is pressurized 

so that the pressure applied to the injection objective 

substance is raised to a second peak pressure to inject a 

predetermined injection amount of the injection objective 

substance, 

characterized in that 

the pressurizing unit uses, 

an increase in pressure generated by the combustion 

of the ignition charge in the ignition unit as a pressurization 

transition until arrival at the first peak pressure in the 

first pressurizing mode, and 

an increase in pressure brought about by the 

predetermined gas produced by the gas generating agent as 

a pressurization transition until arrival at the second 

peak pressure in the second pressurizing mode. 

 

8. The method of constructing a syringe according to claim 7, 

wherein providing the waiting pressure not more than 50 % of 

the first peak pressure. 

 

9. The method of constructing a syringe according to 7 or 8, 

further comprising: 

adjusting a rate of pressure increase, which is provided 

from the waiting pressure to arrival at the second peak 

pressure in the second pressurizing mode, lower than a rate of 

pressure increase which is provided from start of 

pressurization to arrival at the first peak pressure in the 

first pressurizing mode. 

 

10. The method of constructing a syringe according to any one 

of claims 7 to 9, wherein a larger amount of the injection 

objective substance is to be injected in the second pressuring 

mode than an amount of  



the injection objective substance in the first pressurizing 

mode. 

11. The method of constructing a syringe according to any 

one of claims 7 to 10 further comprising: 

completing a combustion of the ignition charge earlier 

than a combustion of the gas generating agent; and 

increasing a velocity of production of the gas from the 

gas generating agent at a stage at which the combustion of 

the ignition charge is completed and the pressure applied to 

the injection objective substance is decreased from the 

first peak pressure to the waiting pressure. 

12. The method of constructing a syringe according to 

any one of claims 7 to 11 further comprising: 

providing, as the ignition charge, any one of explosive 

charges of an explosive charge containing zirconium and 

potassium perchlorate, and explosive charge containing 

titanium hydride and potassium perchlorate, an explosive 

charge containing titanium and potassium perchlorate, an 

explosive charge containing aluminum and potassium 

perchlorate, and explosive charge containing aluminum and 

bismuth oxide, an explosive charge containing aluminum and 

molybdenum oxide, an explosive charge containing aluminum 

and copper oxide, and a explosive charge containing aluminum 

and iron oxide or an explosive charge composed of a 

combination of a plurality of the foregoing explosive 

charge. 
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