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1. Introduction 

As 3D printing technology improves, custom 
prostheses are becoming more viable options for 
people with complicated prosthetic cases. The 
term "amputee" refers to people who have lost 
one or more limb. A prostheses is frequently used 
to overcome this disability, but it can be expensive 
and uncomfortable for the user. This ailment can 
significantly impact the population's ability to 
execute tasks requiring precise handling. The 
increased reporting of hand accidents has 
necessitated hand amputation. It is important to 
take into account the fact that there are numerous 
prostheses designed specifically for the hand. 
However, the mechanical construction of these 

prostheses currently has problems with strength 
and motor function.  A quantitative review of the 
3D-printed upper limb prostheses was proposed. 
To enable the enhancement of present devices 
based on the needs of prostheses users, it would 
examine the advantages and disadvantages of 3D-
printed devices. On the other hand, 3D printing 
offers a promising opportunity for customization, 
such as customized sockets, color, form, and size, 
without the need to modify the production 
equipment[1]. Also, examines cutting-edge 
options for single finger or partial hand 
prosthetics that have been researched and are 
commercially available. Many prototypes were 
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A B S T R A C T 
 

 

A partial hand amputation can significantly change a person's life for the 
better. Partial amputees must be fitted with a prostheses, which is one way to 
enhance their function and solve some of the issues they confront. The 
purpose and aesthetics of partial hand prosthetics range widely to help people 
perform their tasks. There isn't a perfect replacement item available yet that 
can replace what was lost. The comprehensive study examined the variations 
in partial hand prosthetics using experimental approaches that explain the 
physical characteristics that include weight, grip characteristics, design 
flexibility, shape, adaptability, and pinching action those are used for 
engineering requirements and formal system analysis. This review article 
examines and characterizes various prosthetic solutions that have been 
researched and offered by academics. 
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described, along with their fundamental 
advantages and disadvantages. The main objective 
was to establish a strong foundation for the 
investigation and creation of the subsequent 
generation of prostheses that could be created to 
improve the performance of these prostheses [2]. 
Sophisticated robotic hands with several fingers 
those could grip a wide range of objects was 
presented. The subjectivity and accuracy of the 
robotic hand, as well as some of its design 
elements, were discussed. The operation of a 
newly developed four-fingered tendon-operated 
robotic hand was explained based on these 
criteria [3]. Provide a comprehensive knowledge 
of the methods used in bio-printing and 3D/4D 
printing. Numerous printing processes have been 
covered, such as extrusion, laser-assisted printing, 
selective laser melting, poly jet printing, and inkjet 
3D printing. It also highlighted some of the 
potential advantages and future prospects for 
machine learning in additive manufacturing. 
Finally, significant constraints and opportunities 
were noted [4]. Selective laser sintering (SLS), 
inkjet printing, and fused deposition modeling 
(FDM) were performed of biomedical elements 
which used to employ 3D printing. This review 
article's goal was to examine various additive 
manufacturing techniques, difficulties, and 
potential future advancements for 3D printing 
biomedical elements[5]. Examined the mechanical 
features of artificial fingers, which are the most 
crucial parts of bionic hands. After a discussion of 
the performance standards, which were divided 
into grasp and physical qualities, an existing 
linkage-driven artificial finger experiment was 
conducted. The function of designed hand would 
determine how useful it might be to include a 
certain feature in the mechanism of an artificial 
finger [6]. The development of bionic hands was 
briefly summarized in this study. The mechanical 
scheme, signal processing, and control crucial 
design facets of the bionic hand were developed 
along with the concept of the bionic hand[7]. A 
prototype of an approachable 3D-printed 
mechanical hand and a three separate information 
sets were provided. Precision grasps, conical, and 
spherical were tested as gripping functionalities. A 
wearable tactile sensor was employed for the 
experimental test. The data set included a 
mathematical solution of prosthetic fingers made 
of Acrylonitrile Butadiene Styrene (ABS) and 
Polylactic Acid (PLA) materials under with various 

conveying loads. The LS-DYNA program 
performed the numerical evaluations [8]. A how a 
low-cost 3D prosthetic hand with an 
electromyographic (EMG) interface impacted 
patients’ daily activities was evaluated. It could 
user in changing demand, as its higher market 
desire and lower cost of manufacture would make 
it more popular [9]. A reinforcement learning to 
generate the entire control strategy for a robotic 
prosthetic hand and imitative learning has been 
proposed as a solution to the problematic state 
space of the issue's scarce compensation 
arrangement. The simulation findings 
demonstrate the viability of the learning strategy 
for robot prosthetic limbs to grip items, 
potentially improving the robustness of the grab 
[10]. A four characteristics of three distinct kinds 
of rubber: appearance, substance, physical 
characteristic, and sensorimotor were used for the 
production of gloves with a human-like look in 
both adult and youth sizes, also the insertion 
molding technique was used. Furthermore, it 
would be to use mass production to lower the cost 
of the cast molding technique [11]. A mechatronic 
product architecture sparthan, would be used to 
demonstrate the combination of accessible 
robotics and wearable sensors, enabling 
technology available in the powered prostheses 
and neurorehabilitation fields. Sparthan processes 
muscle detector data and converts user intention 
into hand movements using 3rd party EMG 
sensors from the Signal. The method's high level of 
flexibility, scalability, and adaptability for the 
target customers was among its key innovations 
[12]. A wearable arm sleeve that could be used for 
a variety of daily activities and was economical 
and helpful. It can be adjusted using a motor and 
switch. in comparison with the existing prostheses 
on the markets, wearable sleeves might be more 
affordable and accessible [13]. 

The purpose of this research is to present a 
comprehensive review of the available 3D-printed 
partial hand prostheses (PHP). A review was 
conducted using the Web of Science and Scopus to 
enable the enhancement of current devices based 
on the needs of prosthetic users. The overview 
displays prostheses with various forms of control 
for all PHP levels. 
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2. Systematic Review of Partial Hand  

Individuals who have experienced a catastrophic 
accident that has caused them to lose all or part of 
a limb can benefit from prosthetics. The human 
hand is especially important because it allows for 
sophisticated cognitive interaction and task 
completion. When a person loses an arm, limb, or 
hand, restoring these abilities provides them with 
the flexibility to conduct social tasks and take on 
professional responsibilities once more. Therefore 
according to the number of lost fingers, the 
research is organized and divided into three 
groups: 

2.1. One and two prostheses fingers  

A case report on a customized, quick-to-prototype 
thumb prostheses with partial hand loss was 
proposed. With the help of the device 
modifications and physical therapy sessions, the 
patient was able to complete the box and block 
tests. As well as performing daily activities like 
cooking, cleaning, and do other tasks with more 
capability. This case study illustrates a novel 
method for creating personalized prostheses that 
could improve partial-hand amputees' acceptance 
rates of the prostheses [14]. Besides, a 
quantitative analysis of the effects of using 
prostheses with silicone implants that are 3D 
printed was presented. Utilizing a 3D silicone-
infused prostheses was preferable for using no 
assistance, according to quantitative evidence. The 
patient completed difficult tasks like removing the 
plastic wrap and nailing something down[15]. 
Moreover, a low-cost mechanical arm that above-
or below-elbow prosthetic limbs could afford has 
been proposed. The proposed system could be 
used to move, grip, and replace objects that were 
heavy or required two hands to carry by using 
servo motors, Arduino UNO, and linear 
actuators[16]. Two fingers amputees were given 
body-powered, 3D-printed Finger Prostheses (FP) 
and adequate prosthetic training was proposed. 
With the 3D-printed FP, they expressed increased 
happiness and better functionality[17]. Likewise a 
two distinct powered FP and noted the results of a 
single subject in terms of functionality and 
comfort. A rise in performance was noticeable 
when either prostheses was utilized, with the 
main distinctions being between the construction, 
design, and use of the prostheses and the general 

action mechanisms [18]. Also, a two kinds of body-
powered finger prosthetics and evaluated a single 
subject's functional and satisfaction outcomes 
were discussed. The objective was to investigate 
how simple it was to use task-specific design in 
computer-aided, free software for 3D printing 
design. According to objective evaluations, the 
individuals' affected hands had lessened 
prehension, grasp, and expansion capability[19]. 
Furthermore, a prosthetic finger was 
geometrically modeled, utilizing programming 
methodologies. As part of the development 
process, an artificial finger with one degree of 
flexibility was modeled in Opens CAD. 
Experiments were done on a tendon structure that 
had both flexible and rigid lines. In order to build 
the prototype, it is first necessary to look at the 
medical factors that must be taken into account. 
Next, discuss how the produced shape was made 
and how it was used[20]. As well as a component 
of the Otto Bock hand construction project, a 
unique under-actuated robotic finger design has 
been developed and examined. The degrees of 
freedom and the finger's actuation mechanism 
underwent the most significant modifications. 
This was carried out using the genetic algorithm's 
multi-objective capabilities[21]. Additionally, a 
conception and assessment of a personalized FP 
that produces a natural finger movement. Two 
techniques were used: fingertip trajectory analysis 
in polar coordinates to simulate natural finger 
movement and a four-bar mechanism that used 
the subject's last joint as the mechanism's joint. 
Before using it on the actual finger amputee, the 
FP was designed so that a prototype could be 
made using the finger data of a healthy individual. 
By conducting extensive trials for grabbing and 
manipulating using the suggested system, the 
performance of the system was confirmed [22]. A 
customized thumb prosthetic was established 
utilizing free software, 3D scanning, and additive 
fabrication methods. The design, positioning, 
stiffness, and fastening of the prostheses allowed 
the person to manipulate objects with his healthy 
fingers and prosthetic thumb. The process of 
making a prosthetic thumb using cutting-edge 
technologies was suitable from a practical 
standpoint [23]. Along an alternative design for a 
3D-printed finger prosthetic that has been 
manufactured and tested. A significant issue was 
maintain joint flexibility while also having strong 
enough grips. This article offers the solution to 
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this problem and rates the various print options. 
The results provided adequate, cost-effective 
solutions without compromising the prostheses' 
effectiveness, which was extremely helpful in the 
development of hand prostheses [24]. 
Consequently, an examination and confirmation of 
a unique Five-Link Epicyclic (FLE) finger for 3D-
printed hand prosthetics was provide. Analysis of 
the comparison between the motion and joint 
forces of the FLE that used Coupled Four-Bar 
Linkage (CFBL) show experimental evidence of 
the FLE finger's enhanced load-carrying capacity. 
Therefore, it was anticipated that a hand 
prostheses with an FLE finger might perform 
better than one with a CFBL finger, benefiting 
patients who have lost their hands [25]. An 
electro-mechanical hand with two fingers and six 

degrees of freedoms (DoFs) was developed. The 
bionic hand's ability to execute the three grasping 
patterns power grab, accuracy pinch, and lateral 
pinch was confirmed by some gripper 
experiments. The work established the 
relationship between the variation in finger 
dimension and shape and the hand movement 
skill, and it also gave a strategy for creating a two-
finger prosthetic hand with various grasping 
patterns [26]. 

The components for constructing a prosthetic that 
must look like the actual hand are indicated in 
figure 1, which illustrates the hand anatomy from 
different angles. Additionally, figure 2 
demonstrates the one FP, and figure 3 shows the 
two finger prostheses, which were developed on 
various papers. 

 

ba

c  

Figure 1. Hand anatomy a) skeletal structure [20], b) joints metacarpals and carpal [22], c) side joints 
metacarpals and carpal [26]. 
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Figure 2. One finger prostheses a) thumb finger [23], b) forefinger [18], c) index finger [22]. 
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Figure 3. Two finger prostheses a) index and middle fingers [17], b) thumb and index fingers [15], c) robotic 
fingers [26]. 

2.2. Three and four prostheses fingers 

A 3D-printed prostheses for people who have lost 
a portion of their hands a patient with a 
transmetacarpal amputation was the target for the 
prostheses. The opposite hand operated the final 
design and made use of thermoplastic 
polyurethane's enhanced flexibility capabilities. 
The prostheses was lightweight and could be 
donned and doffed independently [27]. 
Meanwhile, a two 3D-printed of a tailored 
prosthetic hand for a male who had a partially 
amputated was evaluated. This experiment 
compared two unique 3D-printed gadgets with an 
electromyography prostheses to assess muscular 
endurance, flexibility, and consumer 
characteristics. The user expressed more 
satisfaction with the 3D-printed gadgets' weight 

and thermal properties. However, design 
initiatives ought to be client-centered and 
comprise experts in engineering and prosthetics 
[28]. Also, distal, proximal, and thumb have been 
improved to strike the right balance between 
weight reduction and suitable flexibility was 
confirmed. Five various construction 
methodologies were proposed, starting with 
computational models of elastic-plastic materials 
and experimental results on abandoned 
components tested under the most severe loading 
conditions. An iterative architecture optimization 
method was used to identify the potential material 
removal locations [29]. Biomechanics and static 
force analysis was illustrated with diagrams. A 
biomechanics and static force evaluation of the 
hands, as well as the design optimization of the 
prosthetic hand, were presented. The final item 
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was tested and evaluated against other prosthetic 
hands the Touch Hand 4 performed noticeably 
better than other prosthetic limbs and was 
comparable to some artificial limbs in terms of 
strength and balance [30]. Besides, a four-
artificial-finger grab capacity analysis was covered 
and the numerical equation for cylindrically 
shaped things was created. These mathematical 
formulas assist in determining the forces acting on 
each finger phalange on the surface of the object 
being grabbed. Several conclusions were reached 
from the data after comparing the experimentally 
determined tendon pressures with those 
calculated using the derived formulas [31]. A 
mechanical prototype for a myoelectric prosthetic 
finger that was less expensive and could perform 
similarly to other prosthetic hands was developed. 

After examining the design aspects, 3D prints of 
the generated concepts were tested. Tests were 
carried out by attempting to grasp objects of 
various forms and watching how the hand 
behaved. When tested on various shaped objects, 
the hold and finger were found to be rigid [32]. 
Finally, an evaluation of the four-fingered 
prosthetic hand was done, and the extension and 
flexion motions of the fingers were controlled by 
joint structures and a spring return method, 
respectively. Any mechanical arm with multiple 
fingers should be able to grasp things steadily and 
manipulate them precisely [33]. Figure 4 
demonstrated the three mechanical FP that 
grasped various items, and Figure 5 demonstrated 
the three and four robotic FP. 

 

 

Figure 4. Three mechanical finger prostheses [27]. 
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Figure 5. Three and four robotic finger prostheses a) three fingers [30], b) three fingers grasp different 
objects [32], four fingers [31]. 

2.3. Five prostheses fingers 

The muscles, joints, tendons, and bones that 
constitute the complex architecture of the human 
hand work together to achieve the desired 
mobility. So, a hand prostheses with a certain level 
of functionality utilizing 3D printing technology 

and a non-assembly design method was created. 
In contrast to other body-powered prostheses, the 
activation forces and energy needed for a closure 
cycle are far lower. This prosthetic hand was 
something people with arm problems in the 
developing world should seriously consider [34]. 
A 3-dimensional hand prostheses with bio-
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inspired fingers that can move was proposed. 
Present a body-powered, 3D-printed prosthetic 
hand with all of the all features, including flexible 
fingers, adaptive gripping, and little post-printing 
assembly. This prosthetic hand was also 
affordable and lightweight, which makes it a 
viable solution, particularly in places without 
access to modern prosthetic factories [35]. A 
flexible various soft joint designs are for an 
inexpensive 3D-printed prosthetic hand was 
examined. By measuring the angles of the normal 
stance of the human hands and transferring those 
angles to the prosthetic hands with flexible joints, 
it was able to transform this disadvantage into a 
useful feature [36]. Besides, a low-cost human 
hand using manufacturing processes was 
established using an approach that made use of 
readily available, inexpensive materials. Tensile 
testing was done to determine the mechanical 
qualities and confirm the durability of the printing 
medium. In conclusion, it highlights essential 
variables that affect the 3D printing, particularly 
in connection to its mechanical characteristics and 
printing settings [37]. With the use of the software 
Abaqus, introduce an analysis of the mechanical 
design that is low-cost. The hand prostheses has 
14 degrees of freedom (DOF), allowing it to grasp 
objects with grips that are secure, stable, 
dexterous, and sensitive. Additionally, fused 
deposition modeling using acrylonitrile butadiene 
styrene (ABS) was suggested due to its usefulness 
and low-cost production techniques. Tensile, 
flexural, and torsional load conditions were used 
to evaluate the hand prostheses [38]. The 
conceptual analysis, development, and 
manufacturing process for a low-cost, flexible 
prosthetic hand was illustrated. The hand has five 
continuously moving fingers and a wrist with two 
degrees of freedom. The development of a low-
cost optoelectronic sensor for estimating the 
finger's curvature was one of the major 
contributions of this effort [39]. Development and 
implementation of a low-cost myoelectric hand 
prototype were demonstrated. One of the major 
contributions was the suggestion of a unique 
Computer Aided Design (CAD) suitable for laser 
etching for prosthetic devices, and the other was 
the introduction of a new feature, XCORR, to 
recognize Electromyography (EMG) data. Cross-
correlation involving two different channels of 
EMG data for the same activity is estimated using 
XCORR [40]. A 15-DOF prosthetic hand's control, 

assessment, and multi-body modeling were 
presented. A 3D model of a mechanical hand was 
made using SolidWorks in accordance with the 
structural characteristics of an adult person's 
hand. Hand patterns were displayed in MATLAB 
using the SimMechanics package. Each joint in a 
finger was shown by the PID controller output 
[41]. Also, a code for the electromyography hand 
was created with two control processes the first 
for the thumb and the second for the remaining 
fingers. The finger and thumb responses were 
then individually recorded after the robotic hand 
had first been created using a 3D printer. The 
findings demonstrate that the development of 
robotic prostheses could be considerably aided by 
a simple, low-cost prosthetic hand. However, to 
advice and focus on enhancing the electronic 
circuit equipment's architecture so that the 
prosthetic hand could function without a laptop 
[42]. Two prototypes were made by 3D printers 
for a solid hand that was examined by a 3D 
scanning device served as the foundation for all 
the internal mechanical components. This 
project's coupling of a literature review and 
experimental testing enables the mechanical 
design of a prosthetic hand to be gradually 
improved [43]. A humanoid hand based on 
bidirectional elastomeric passive transmission 
(BEPT) was developed. The energy principle was 
applied to a semi-static BEPT framework to 
investigate its mechanical properties, and a 
dynamical model of finger grabbing was 
conducted. Customized BEPT was chosen 
following human finger gripping research for its 
good mimic of the human hand and excellent 
grasping efficiency [44]. The creation of 
prostheses by the creative community and non-
profit organizations as a novel case study 
examining the development of technology and the 
training options available. These design initiatives 
would be further examined in the context of the 
medical regulatory environment, and new related 
clinical trials that aim to assess the impact of such 
equipment on the quality of life were highlighted 
[45]. Developing and manufacturing an intelligent, 
Hybrid Composite Finger (HCF) would enable the 
finger to perform activities like holding and 
tapping. The HCF has a hybrid structure that 
forms the structure that serves as its metacarpal 
component and a deformable framework to create 
bending movement similar to the action of the 
finger. It was motorized by Shape Memory Alloy 
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(SMA) wires. To achieve humanistic gesture 
movements and human-like clicking motions, tap 
a keyboard. A soft hand system with a hand was 
finally established using four different types of 
HCFs plus a smart control approach [46]. A 
flexible hydraulic hand actuator prostheses with 
self-powered and compressed air using the user's 
forearm's range of motion was presented. The 
hand prostheses was small, light, and affordable. A 
requirement for traditional pneumatic systems 
was a five-finger hand; this method resulted in a 
stable, flexible grasp on the target object [47]. A 
prostheses satisfaction, which might be 
implemented into healthcare practices for the 
creation of prostheses, was investigated in terms 
of prostheses effectiveness. Electroencephalogram 
(EEG) signals were entered into the prostheses' 
with basic brain-computer interface, which in turn 
activates actuators through wires to move the 3D-
printed fingers and wrist. After conducting both 
mechanical and electrical simulations to evaluate 
the reaction to loading situations, a sensitivity 
analysis was carried out to verify the prostheses' 
effectiveness [48]. A prototype of a mechanical 
finger with several joints was developed. The 
model has been modified using experimental 
information gathered using digital image 
correlation and taking friction phenomena in the 
finger into consideration. To analyze finger 
configurations with respect to closure 
performance and write phalange biomechanics 
relations using the model. Besides, in free mode 
and with objects present, it was possible to 
determine the tendon stress and the work analysis 
that occurred during the activities [49]. An Euler-
Lagrangian method in conjunction with an electro-
thermo-mechanical prototype-depend on transfer 
function was evaluated. Three power magnitudes 
were applied to the Twisted Coiled Polymer (TCP) 
during the experiments, and the angular 
displacements of the index finger's muscles 
tended to correspond with the power levels that 
were measured. This model would aid in 
comprehending how the movements of the robotic 
finger were affected by the TCP muscles and other 
comparable smart [50]. Additionally, a prosthetic 
hand depending on the anatomy of the human 
hand was discussed. The hand phalanges were 
created using Polylactic acid and 3D printing. The 
practical outcomes presented the value of soft 
joins for manipulating objects and adapting to 
their surfaces. Furthermore, by including 

situations and classifications in the 
electromyogram sensor, the force-sensitive 
detectors enable the prostheses to actuate more 
naturally [51]. Further, utilization of 3D printing 
in the eventual fabrication of upper prostheses 
was used. It focuses on various 3D printing 
techniques and thermoplastic testing methods. An 
open-source myoelectric bionic hand from 
Hackberry was employed as the experimental 
object. To replicate flexion in a tip-pinch grasp, the 
fingers were dynamically tested [52]. A technique 
using shape evaluation and force application to 
determine how a manipulator was illustrated with 
an autonomous grasping strategy based on 
essential form evaluation. By taking into account 
the manipulator's various surfaces and 
constructing a grasping performance assessment 
mechanism based on the force spiral, the ideal 
grasping attitude was attained [53]. A 
development of an effective grasp assumptions 
and the formulation of a new measurement to 
evaluate stability with human similarity for the 
most common grasp kinds in normal living 
activities and the cylindrical grip. In contrast to 
the other technique, the proposed simulation 
benchmark produced was more humanistic and 
accurate grasps of the items' intended use. 
Although a simulation model has significant 
drawbacks, the benchmark offered offers 
intriguing results for choosing the best DAs to 
achieve steady performance [54]. An attempt was 
made to create a mechanical limb using 
schematics that could be easily customized for 
each patient. The information about a planar four-
link method, its design and evaluation processes, 
and potential upgrades has been described as a 
result [55]. A MERO hand is revolutionary 
compliant rolling-contact element (CORE) joint-
based automatically robust anthropomorphic 
prosthetic hand, was developed and evaluated. 
The hand could resist significant disarticulation 
and robust impact, according to experiments. The 
hand could execute a variety of adaptive grasps as 
well as in-hand manipulations, indicating that the 
suggested design would be an effective option for 
a powerful prosthetic hand [56]. A method for 
specifying upper limb prostheses that were sized 
and shaped to closely resemble a patient's 
amputated arm was described. The process to 
replace the lost arm utilizing computer 
tomography (CT) pictures of the mirrored form of 
the unaffected arm was described. The supporting 
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structures, molds, and sockets were all created 
utilizing computer-aided design techniques. 
Researchers describe the procedure where 
silicone material was cast onto 3D-printed molds 
to mimic the size and form of the lost limb 
[57].Lastly, a soft bionic hand with a practical 
requirement-driven architecture was 
demonstrated. The suggested X-limb was capable 
of satisfying the robotic, kinodynamic, and 

operational requirements with system designs 
that were in line with the specific requirements. 
The X-capacity limb's ability to complete real-
world grasping activities demanded by a typical 
activities measure for upper-limb prosthetic 
benchmark assessment was put to the test by 
completing them [58]. A full hand prostheses with 
five fingers that grasp various objects has been 
shown in figure 6.   

 

a

d

b c

e
 

Figure 6. Full hand prostheses with five fingers that grasp various objects a) pinch, power and tripod 
gripping [5], b) griping objects with various size [15], c) hand performance in grasping objects [57], d) 

Comparison of the hand and prosthetic hand [26], e) the act of handling objects [44]. 

3. Considerations 

FP is used for cases that suffer from amputation of 
the finger under working conditions, whether the 
amputation is complete or complete partial 

supplementary finger and limb sizes are also 
available for any amputated part. FP are an 
artificial support that helps to fix the finger in the 
hand in a professional and distinctive manner. 
Which helps a person to move the hand and 



Jameel, H. F. et al.                                    Global Scientific Journal of Biology (ISSN: 2524-227X) Part C 8 (1) 2023                                            93 

 

 

fingers like normal. It is manufactured with many 
different materials, and the person can choose the 
appropriate type for him in the freedom of 
installation and in the movement itself. Prosthetic 
limbs for the fingers provide compensation for the 
amputated part in an appropriate manner for the 
size and color of the palm itself, and thus 
manufactured with very high efficiency. Through 
these limbs, it can move the fingers very freely, 
and they are also able to contract and relax 
naturally. These limbs also compensate the person 
for the loss of one of the limbs of the amputated 
fingers, and are also characterized by their light 
weight. Here it find that the prosthetic part 
performs the same tasks as the same natural part 

of the movement of the fingers by bending or 
straightening, as it can develop pen-holding and 
writing skills very naturally. However, it must has 
a physical characteristics such as weight, 
functionality, durability, appearance, grasp 
characteristics, number of phalanges, 
compactness, design flexibility, biocompatible 
materials manufacturing process, natural motion, 
shape, adaptively, and pinching motion. Table 1, 
summarized articles describing the comparisons 
among the different partial hand in terms of the 
mean idea, weight, program, number of finger, 
number of joints, number of degree of freedom, 
and captured objects. 

 

Table 1. Performance metrics for examinations of reviewers in various terms. 

Reff./year Main idea Weight Program No. of 
finger 

No. of 
Joints 

No. of 
DOF 

Captured 
objects 

[1] 2018 Case report N.A. Open 
source 
grab -cad 

Two N.A. N.A. Shovel 

[2]2019 Functional 
evaluation 

N.A. N.A. Five N.A. One cubes and mug 

[4]2020 Mechanical 
model 

Lightweight N.A. Three N.A. N.A. Mug, pen, ball, 
CD, and cylinder. 

[5]2021 Mechanical  
prototype 

29 gram N.A. Five N.A. N.A. Cylinder, bottle, 
screwdriver, and 
ball 

[7]2019 Mechanical 
model 

Lightweight LS-DYNA 
software 

Five N.A. One N.A. 

[9]2019 Mechanical 
model 

N.A. Arduino Five Sixteen N.A. Ball, key, cube, 
cylinder, card, 
and tennis ball. 

[10]2018 Case report N.A. N.A. Two N.A. N.A. Spoon, pen, 
cylinder, and 
card. 

[11]2020 Mechanical 
model 

263.90 
gram 

3D CAD Five N.A. N.A. Ball. 

[13]2021 Mechanical 
model 

N.A. Abaqus Five N.A. Fourteen N.A. 
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[15]2019 Electro-
mechanical  
model 

N.A. N.A. Five N.A. Two Ball, Slippery 
wallet, soda 
bottle. 

[17]2019 Prosthetic 
robotic 

N.A. Arduino Two Two Three Cylinder 
container 

[18]2019 Myoelectric 
prosthetic 

N.A. CAD and 
Arduino 

Five N.A. Six N.A. 

[19]2021 Mechanical 
challenges 

1.58 Kgram N.A. Four N.A. N.A. Paper cup, 
sandwich 

[22]2019 Kinematics 
and 
dynamics 
analysis(me
chanical 
systems) 

N.A. MATLAB 
SimMecha
nics and 
SolidWor
ks 

Five N.A. Fifteen N.A. 

[23]2021 Myoelectric 
prosthetic 

N.A. Matlab Five N.A. N.A. N.A. 

[24]2022 Case report N.A. CAD Two N.A. N.A. Peg board 
training 

[26]2021 Electro-
mechanical  
model 

430 gram bidirectio
nal 
elastomer
ic 

passive 
transmissi
on 

Five N.A. N.A. raw eggs 

and paper cup 

[27]2019 Case report N.A. N.A. One Two Two Box and Block 

[28]2021 Case report N.A. N.A. One Two Two N.A. 

[31]2021 mechanical  
model 

N.A. CAD One One N.A. N.A. 

[34]2022 Electro-
mechanical  
model 

N.A. Genetic 
algorithm 

One Three N.A. N.A. 

[35]2022 Electro-
mechanical  
model 

light 3D-CAD Five One One Chocolate cone 
in a cup and PET 
bottle 

[36]2022 Functional 
evaluation 

Simulation Arduino Five Five 
and 

N.A. Cubes 
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four 

[38]2020 electro-
thermo-
mechanical 
model 

N.A. Simulink
® model 

Five Three N.A. Ping pong ball, 
cone, and 
cylinder. 

[39]2020 mechanical  
model 

light N.A. One One One Pencil. 

[42]2020 mechanical  
model 

light Mesh 
mixer 3D 
modelling 
software 

One One One Tip pinch, lateral 
pinch, and 
cylindrical grip. 

[43]2020 mechanical  
model 

light N.A. One One One N.A. 

[44]2020 Electro-
mechanical  
model 

480 gram Arduino Five N.A. Fifteen tennis ball, 
pencil, and 
notebook 

[47]2021 mechanical  
model 

N.A. N.A. One Three Three 

 

N.A. 

[48]2022 mechanical  
model 

N.A. Abaqus 
CAE 

Three Two N.A. N.A. 

[49]2022 mechanical  
model 

N.A. 3D-CAD Three Two N.A. Spray bottle, 
Apple, Piece of 
pasta, Piece of 
paper, Pen, and 
Book. 

[50]2022 mechanical  
model 

N.A. 3D-CAD Five Three Fifteen Cylindrical and 
cubic. 

[52]2022 Simulation 

model 

N.A. 3D-CAD Five Two N.A. Pen, coin, drill, 
can, and 
cylindrical. 

[54]2021 mechanical  
model 

N.A. Solid 
work 

Four N.A. N.A. Cylinder, glass. 

[55]2020 mechanical  
model 

light 3D-CAD Three N.A. N.A. spray bottle, 
card, tomato, 
conchiglie pasta, 
and pen 

[56]2020 Electro-
mechanical  

N.A. N.A. Two Three Six Cuboid, cylinder, 
triangular prism, 
triangular 
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model pyramid, cone, 
sphere and 
ellipsoid. 

[57]2020 Electro-
mechanical  
model 

253 g Flash 
Forge 

Five N.A. Three Bottle, mobile, 
spoon, egg, 
tennis ball, and 
bulb. 

[58]2020  Simulation Matlab Four N.A. N.A. Cylinder 

N.A.= Not Available 

 

4. Conclusion 

This paper offers an explanation of PHP ideas and 
problems, as well as a suggestion for the 
architectural design of items that are either not 
discussed or not included at all and were left for 
further consideration. The systematic 
investigation examined the variations in PHP and 
included experimental attempts in the studies. 
Weight, grip qualities, design flexibility, 
manufacturing process for biocompatible 
materials, shape, adaptability, and pinching action 
are all physical aspects, which are engineering 
specifications and formal system analysis. An ideal 
PHP item that can replace what has been lost is 
not yet in existence. This review article compares, 
summarize, and contrasts several academically 
researched and proposed prosthetic options. 
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