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SHOE AND MIDSOLE MOLDING METHOD 

 

Technical Field 

[0001] The present disclosure relates generally to a midsole and its molding method. Such 

a midsole can support or improve the foot without the need to configure an ordinary 

insoles or a customized insoles.  

 

Related Art 

[0002] The fitness of a shoe is directly related to the comfort of the foot. Unfortunately, 

led by the trend of automated production, the shoe industry is gradually developing 

toward uniform sizes. When purchasing a pair of shoes with a favorite appearance, 

consumers will have to buy a pair of insoles and place them inside the shoes to better 

meet the requirement of comfort.  

[0003] However, because the foot shape may differ between different people, the market 

of customized insoles is emerging. Customized insoles not only provide better comfort, 

but also help relieve pressure. Some insoles can even help rectify the wearer's gait. All 

these are the advantages of customized insoles. However, even if customized insoles are 

used, the requirement for foot comfort is not satisfied because the insoles are not designed 

according to the inner space of the shoes. For example: in order to meet the need for 

support or pressure relief, the insoles will naturally have a predetermined thickness, which 

reduces the original space inside the shoes. On the other hand, if the insole does not 

perfectly fit the internal bottom surface of the shoe, the insole will deform under pressure, 

leading to affected performance of the original design of the supporting or pressure-

relieving structure of the insole.  

 

Content 

[0004] Based on the above objects, the present disclosure provides a midsole molding 

method, comprising the following steps: based on a personalized foot information and a 

human factor information, creating an upper surface model of a midsole; installing or 

forming the upper surface model on a bottom of a production mold; and placing the upper 

surface model inside a sole mold, to form a midsole between the upper surface model and 

sole mold.  
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[0005] Through the above-mentioned molding method, the midsole have ergonomic 

designs to offer the support of a insole (shoe-pad), to relieve pressure, or to improve the 

gait of the wearer. Thus, improved effect for the foot may be achieved without the need 

to place ordinary or customized insoles inside the shoes.  

[0006] One kind of the molding method for the upper surface model of an insole carries 

out as follows: the production mold is a shoe last; the upper surface model is installed on 

a bottom of the shoe last; the midsole is formed between the shoe last and the sole mold 

by injection molding. In such a modeling method, a lower portion of the shoe last and an 

upper portion of the upper surface model can match each other through concave and 

convex surfaces. Thus, one shoe last base seat can match multiple sole models.  

[0007] Another molding method for the upper surface model of the midsole carries out 

as follows: the production mold is an upper mold; the upper surface model is formed on 

an inner surface of the upper mold; and the midsole is formed between the upper surface 

model and the sole mold by casting.  

[0008] In addition, the shoe outsole is placed inside the sole mold, then the upper surface 

model is placed in the sole mold.  

[0009] In addition, the human factor information is designed to improve at least one or 

more of a fore-foot pressure, a rear-foot pressure, a gait information, and a foot arc 

information.  

[0010] In addition, the upper surface model has at least one adjusting position, to 

correspond to at least one or more of a metatarsus area, an arc area, a fore-foot area, and 

a rear-foot area. Preferably, the upper surface model can also be configured with a 

reinforcement or an implant.  

[0011] In addition, the upper surface model can also be created based on the personalized 

foot information, the human factor information, and a material property of the midsole 

material.  

[0012] The present disclosure also provides a shoe, said shoe comprise a midsole modeled 

using the above-mentioned molding method. As the upper surface of the midsole already 

has an ergonomic design, the shoe can offer support or improvement to the foot without 

the need for additional placement of an insole.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0013] Fig. 1 is a flow chart of the midsole molding method.  

[0014] Fig. 2 is a schematic view of the sole model.  

[0015] Fig. 3 is a schematic view of the shoe molding method.  

[0016] Fig. 4 is another schematic view of the shoe molding method.  

 

Reference Signs List 

10: mold base ; 12: flat bottom surface ;20: sole model; 21: upper surface model ;30: 

working shoe last 35: shoe last ;301: rear-foot area 302: fore-foot area ; 304: metatarsus 

area 305: arc area ;40: sole mold; 41: upper mold ; 45: injection area; 46: casting area ;50: 

shoe midsole; 60: shoe outsole ; 70: shoe upper; s10~s33: steps 

 

DETAILED DESCRIPTION 

[0017] For better understanding of person having ordinary skill in the art, the following 

descriptions are provided based on the precondition that the position of the shoe upper is 

regarded as the top of the shoe.  

[0018] Please refer to Fig. 1, which provides a midsole molding method, which at least 

comprises the following steps: 

[0019] Step S10, based on a personalized foot information and a human factor 

information, creating an upper surface model of a midsole. 

[0020] The personalized foot information is obtained through a foot examination 

apparatus, including at least one or more of a fore-foot pressure, a rear-foot pressure, a 

gait information, and a foot arc information. The human factor information refers to 

ergonomic designs to improve the personal gait, to relieve foot pressure, or to support the 

foot arc, so as to enhance the health and comfort of the foot.  

[0021] The upper surface model of the midsole is related to the model of the structural 

distribution of the top surface of the midsole, and is also related to a physical model of 

the pressure range of the corresponding foot sole. In other words, the surface structural 

distribution of the upper surface model corresponds to the overall condition of the sole of 

a particular user.  

[0022] It is to be noted that, in general use, the human factor information is used in the 

design of the upper surface model and its corresponding midsole to provide comfort or 

support. It may also be used for particular activities, such as long-distance running, 
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sprinting, or climbing, to better prepare the user for such activities. Such information can 

also be used to improve foot defects, such as hallux valgas, high arc or low arc, by 

designing the midsole to provide sufficient support.  

[0023] Step S20, installing or forming the upper surface model on a bottom of a 

production mold. The upper surface model molding manner corresponds to the midsole 

molding method. Specifically, the midsole molding method is an injection molding as 

shown in Fig. 3, or casting as shown in Fig. 4.  

[0024] Step S30, placing the upper surface model inside a sole mold, then forming the 

midsole between the upper surface model and the sole mold.  

[0025] Please refer to Fig. 2 and Fig. 3, which illustrate a shoe formation with the midsole 

50 by injection molding. Fig. 2 is an embodiment of the aforementioned Step S20. The 

production mold 10 is a shoe last. The bottom of the production mold 10 has a flat bottom 

surface 11 with an inward recession, for installing the sole model 20. The upper surface 

model 21 is placed at the bottom of the sole model 20 and faced downwardly, to produce 

a shoe last 30. To match the production mold 10 with the sole model 20, they can be 

designed in a way that the same shoe last can match multiple sole models 20, to 

correspond to multiple users.  

[0026] The upper surface model corresponds to an adjusting position based on the 

personalized foot information. Specifically, the adjusting position can correspond to at 

least one or more of a rear-foot area 301, a fore-foot area 302, a metatarsus area 304, and 

an arc area 305, with no limitation. The metatarsus area 304 is located in the front section 

of the fore-foot area 302. The upper surface model 21 structures the upper surface of the 

midsole 50, and meanwhile, based on an ergonomic design, improves at least one or more 

of the fore-foot pressure, the rear-foot pressure, the gait information, and the foot arc 

information of the personalized foot information.  

[0027] For example, the above-mentioned adjusting position is designed to improve foot 

pressure by correspondingly adjusting the surface structural distribution of the rear-foot 

area 301 and the arc area 305, so that the upper surface of the midsole 50 can provide 

appropriate support to the sole of the user. The coverage, thickness, and curvature of the 

adjusting position of the upper surface model 21 can all be adjusted based on the expected 

improvement and the ergonomic design.  
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[0028] In addition, the material property of the midsole 50 can also be taken into 

consideration when modeling the surface structure of the upper surface model 21. For 

example, based on the material property, some adjusting positions are higher than others 

position of the midsole 50, or in some locations (or the whole body) can adopt a harder 

material, or a reinforcement or an implant is configured to reinforce the support. The 

reinforcement or the implant is placed directly inside the sole mold 40. In particular, the 

molding method carries out as following conditions: the upper surface model 21 is 

configured with the at least one reinforcement or the implant, and during formation of the 

midsole 50, the reinforcement or implant remains inside the midsole.  

[0029] In an embodiment, the personalized foot information is the foot information of a 

particular person, or the foot information of a group of people with similar conditions. 

For better understanding, the personalized foot information can be divided into high arc, 

ordinary arc, and low arc (flat foot). Based on these three conditions, corresponding upper 

surface models 21 can be designed.  

[0030] In case of high arc, because the instep is high and the foot arc is stiff, the front sole 

and rear sole receive excessive pressure. The improvement manner is to provide support 

at the positions where the (longitudinal) arc disappears and/or to reduce the pressure on 

the front and rear sole. Based on at least one of the following improvement manners, the 

adjusting positions of the upper surface model 21 can be formed:  

[0031]  

1. Based on the personalized foot information, create an arc area 305 on the upper 

surface model 21 to correspond to the position with excessively high arc, so that the 

midsole 50 can allow the arc to disperse the pressure on the front and rear sole;  

[0032]  

2. Based on the fore-foot pressure information or the rear-foot pressure information, 

create corresponding rear-foot area 301 and fore-foot area 302 on the upper surface model 

21 to relieve the pressure of the front and rear sole;  

[0033] 

3. Based on the gait information, create ergonomic adjusting positions on the upper 

surface model 21 to rectify the gait, provide support, or relieve shock. The above adjusting 

positions can be distributed in at least one or more of the rear-foot area 301, the fore-foot 
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area 302, the metatarsus area 304, the arc area 305, to rectify the gait and to relieve partial 

pressure.  

[0034] In the case of ordinary arc, if the user wears shoes that match the personal foot 

arc, the shoes can reduce the pressure on the foot. Therefore, adjusting positions can be 

formed according to at least one of the following improvement manners:  

[0035] 

1. Based on the personalized foot information, create an arc area 305 on the upper 

surface model 21 to correspond to the arc position, so that the foot arc is supported and 

cared;  

[0036] 

2. Based on the fore-foot pressure information or rear-foot pressure information, 

create corresponding rear-foot area 301, fore-foot area 302, and metatarsus area 304 on 

the upper surface model 21 to provide support to the transverse arc;  

[0037] 

3. Based on the gait information, create ergonomic adjusting positions on the upper 

surface model 21 to rectify the gait, provide support, or relieve shock. The above-

mentioned adjusting positions can be distributed in at least one or more of the rear-foot 

area 301, the fore-foot area 302, the metatarsus area 304, and the arc area 305 to rectify 

the gait and to relieve partial pressure.  

[0038] In the case of low arc, the improvement manner is to provide support at the 

position of collapse of the (longitudinal) arc, and to support the (transverse) arc. The 

adjusting positions can be formed according to at least one of the following improvement 

manners :  

[0039] 

1. Based on the personalized foot information, create an arc area 305 on the upper 

surface model 21 to correspond to the position of collapse of the arc, so that the midsole 

50 can provide support to the longitudinal arc;  

[0040] 

2. Based on the fore-foot pressure information, create a corresponding metatarsus 

area 304 on the upper surface model 21 to provide support to the transverse arc;  

[0041] 



WO 2023/21899                                                          7             PCT/CN2022/091116 

 

 

3. Based on the gait information, create ergonomic adjusting positions on the upper 

surface model 21 to rectify the gait, provide support, or relieve shock. The 

aforementioned adjusting positions can be distributed in at least one or more of the rear-

foot area 301, the fore-foot area 302, the metatarsus area 304, and the arc area 305, to 

rectify the gait and to relieve partial pressure.  

[0042] Please refer to Fig. 3, which illustrates a shoe formation with the midsole 50 by 

injection molded. Roughly in relation to the embodiment in the above Step S30, the 

molding method comprises the following steps:  

[0043] Step S31, placing or forming a shoe outsole 60 inside the sole mold 40.  

[0044] Step S32, the shoe upper 70 is stretched over the shoe last 30 and is positioning 

above the shoe outsole 60. An injection area 45 is formed between the working shoe last 

30 and the shoe outsole 60. 

[0045] Step S33, forming the midsole 50 by injecting material into the injection area 45, 

in this step, the shoe upper 70 and the shoe outsole 60 are also engaged into the midsole 

50. Then, removing the shoe last 30, and the shoe is formed and assembled as an integral 

body.  

[0046] Because the injection area 45 is located between the working shoe last 30 and the 

shoe outsole 60, the formed upper surface of the midsole 50 already has a surface structure 

corresponding to the upper surface model 21. Therefore, a shoe made in this way can 

provide support to the foot without the need to place insoles, and can have the effect to 

rectify the gait and to relieve partial pressure.  

[0047] Please refer to Fig. 4, which illustrates a shoe formation with the midsole 50 by 

casting. Correspondingly, step S20 comprises conditions as follows: the production mold 

20 is the upper mold 41 of the mold, and the upper surface model 21 is formed on the 

inner surface of the upper mold 41. This shoe molding method comprises the following 

steps:  

[0048] Step S31, placing the shoe outsole 60 on the sole mold 40.  

[0049] Step S32, assemble the upper mold 41 and the sole mold 40, to form a casting area 

46, and then form the midsole 50 through casting, so that the upper surface of the shoe 

outsole 60 is engaged with the midsole 50.  

[0050] Step S33, the shoe upper 70 is stretched over the shoe last 30, and then the shoe 

upper 70 is bond with the midsole 50 to complete the shoe assembly.  
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[0051] In the embodiment of Fig. 4, the modeling method of the upper surface model 21 

is the same as Fig. 2, and is therefore not repeated herein.  

[0052] The present disclosure also provides a shoe. The shoe comprises an midsole, and 

the midsole is modeled using the above-mentioned midsole molding method.  

[0053] It is to be noted that, the bottom surface of the midsole in the present disclosure 

can be adhered with an outsole to increase the friction force between the shoe and the 

ground. However, as long as a specific thickness or physical feature is satisfied, the 

bottom surface of the midsole can also be in direct contact with the ground, with no need 

for an outsole.  
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What is claimed is: 

1. A midsole molding method, comprising the following steps:  

creating an upper surface model of a midsole based on a personalized foot 

information and a human factor information;  

installing or forming the upper surface model on a bottom of a production mold; and 

placing the upper surface model inside a sole mold, to form the midsole between the 

upper surface model and the sole mold. 

2. The midsole molding method according to Claim 1, wherein said production mold is 

a shoe last, the upper surface model is installed on the bottom of the shoe last, and the 

midsole is formed between the shoe last and the sole mold through injection molding.  

3.  The midsole molding method according to Claim 2, wherein, a lower portion of the 

shoe last and an upper portion of the upper surface model match each other through 

concave and convex surfaces.  

4.  The midsole molding method according to Claim 1, wherein said production mold is 

an upper mold, the upper surface model is an inner surface of the upper mold, and the 

midsole is formed between the upper surface model and the sole mold through casting.  

5.  The midsole molding method according to Claim 1, wherein a shoe outsole is placed 

or formed inside the sole mold, then said upper surface model is placed in the sole 

mold.  

6.  The midsole molding method according to any one of claims 1 to 5, wherein said 

human factor information is used to improve at least one or more of a fore-foot 

pressure, a rear-foot pressure, a gait information, and a foot arc information.  

7.  The midsole molding method according to any one of claims 1 to 5, wherein said 

upper surface model has at least one adjusting position corresponded to at least one 

or more of a metatarsus area, an arc area, a fore-foot area, and a rear-foot area.  

8.  The midsole molding method according to Claim 7, wherein said upper surface model 

is configured with a reinforcement or an implant.  

9.  The midsole molding method according to any one of claims 1 to 5, wherein said 

upper surface model is created based on the personalized foot information, the human 

factor information, and a material property of the midsole material.  

10. A shoe, comprising a midsole, said midsole being created through the molding 

method according to claims 1 to 9.  


