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MULTI-FUNCTIONAL MODULAR DESK FOR UPPER EXTREMITY 

REHABILITATION THROUGH SIMULATED DAILY ACTIVITIES 

TECHNICAL FIELD 

[0001]. The invention relates to the field of medical and rehabilitation devices 

and specifically to a multi-functional modular desk for upper extremity 5 

rehabilitation through simulated daily activities. 

BACKGROUND  

[0002]. Upper extremity rehabilitation plays a critical role in the functional 

recovery of individuals affected by neurological conditions such as stroke, 

traumatic brain injury, spinal cord injury, as well as orthopedic injuries and 10 

post-surgical recovery. A significant component of such rehabilitation is the 

restoration of the ability to perform activities of daily living (ADLs), which 

directly impacts an individual’s independence and quality of life. 

[0003]. Conventional rehabilitation methods often involve generic tools such 

as resistance bands, pulley systems, or static exercise boards. While these 15 

tools provide basic strength and mobility training, they typically lack 

relevance to real-life tasks. As modern therapeutic approaches increasingly 

emphasize task-oriented and function-specific interventions, there remains a 

significant gap between available rehabilitation devices and the practical 

needs of patients. 20 

[0004]. Moreover, existing equipment frequently fails to accommodate the 

diverse and culturally specific daily tasks encountered by patients in different 

regions. In the Indian context, many daily activities—such as handling 

traditional utensils, operating mechanical door locks, managing cooking tasks 

using gas stoves and pressure cookers, or carrying tiffin boxes—are not 25 

reflected in standard rehabilitation tools. This lack of contextual relevance 
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often results in lower patient engagement, limited transfer of skills to real-

world settings, and slower recovery. 

[0005]. Additionally, many rehabilitation devices are either technologically 

complex or space-consuming, making them unsuitable for use in small homes 

or resource-limited clinical settings, especially in rural areas. There exists a 5 

need for a simple, modular, and culturally appropriate rehabilitation solution 

that not only replicates meaningful daily activities but also supports scalable 

difficulty and bilateral coordination. 

[0006]. The present invention addresses these unmet needs by introducing a 

multi-functional upper extremity training desk that integrates task-specific 10 

modules reflecting culturally relevant ADLs. Designed to be ergonomic, 

adjustable, and modular, the device facilitates personalized rehabilitation 

programs that enhance motor control, strength, and functional use of the upper 

limbs in an accessible, affordable, and space-efficient format. 

 15 

SUMMARY 

[0007]. In one aspect of the present disclosure, a multi-functional upper 

extremity training desk comprising a modular framework configured to 

support interchangeable task modules said modules being adapted to simulate 

daily life activities including cooking, cleaning, personal care, and utility 20 

operations an ergonomic design including a height-adjustable structure and 

customizable resistance mechanisms wherein the desk facilitates unilateral 

and bilateral upper limb rehabilitation by enabling task-specific, functional 

movement training. 

[0008]. In some aspects of the present disclosure, the task modules are 25 

configured to simulate culturally relevant activities in Indian households, 

including grinding spices, using traditional utensils, and operating mechanical 

door locks. 
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[0009]. In some aspects of the present disclosure, the customizable resistance 

mechanisms include elastic bands, spring-based systems, or weight 

attachments to allow progressive difficulty in task execution. 

[0010]. In some aspects of the present disclosure, the task modules include 

bilateral coordination tasks such as folding clothes, opening jars, or tying 5 

shoelaces, to promote symmetrical motor function. 

[0011]. In some aspects of the present disclosure, the cooking module 

comprises simulated tools for stirring, cutting, and kneading, configured to 

promote fine motor skills and upper limb strength. 

[0012]. In some aspects of the present disclosure, the personal care module 10 

includes grooming tools such as simulated toothbrushes, combs, or shavers for 

rehabilitation of self-care functions. 

[0013]. In some aspects of the present disclosure, the modular attachments are 

detachable and compactly storable, enabling space-efficient use in clinical and 

home-based environments.  15 

[0014]. In some aspects of the present disclosure, a manual or electronic 

tracking mechanism to monitor user performance based on task repetition, 

time, and resistance progression.  

BRIEF DESCRIPTION OF DRAWINGS 

[0015]. The above and still further features and advantages of aspects of the 20 

present disclosure become apparent upon consideration of the following 

detailed description of aspects thereof, especially when taken in conjunction 

with the accompanying drawings, and wherein: 

[0016]. Figure 1 is a diagrammatical representation, in accordance with an 

aspect of the present disclosure; 25 
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DETAILED DESCRIPTION 

[0017]. The following description provides specific details of certain aspects 

of the disclosure illustrated in the drawings to provide a thorough 

understanding of those aspects. It should be recognized, however, that the 

present disclosure can be reflected in additional aspects and the disclosure 5 

may be practiced without some of the details in the following description. 

[0018]. The various aspects including the example aspects are now described 

more fully with reference to the accompanying drawings, in which the various 

aspects of the disclosure are shown. The disclosure may, however, be 

embodied in different forms and should not be construed as limited to the 10 

aspects set forth herein. Rather, these aspects are provided so that this 

disclosure is thorough and complete, and fully conveys the scope of the 

disclosure to those skilled in the art. In the drawings, the sizes of components 

may be exaggerated for clarity. 

[0019]. It is understood that when an element or layer is referred to as being 15 

“on,” “connected to,” or “coupled to” another element or layer, it can be 

directly on, connected to, or coupled to the other element or layer or 

intervening elements or layers that may be present. As used herein, the term 

“and/or” includes any and all combinations of one or more of the associated 

listed items. 20 

[0020]. The subject matter of example aspects, as disclosed herein, is 

described with specificity to meet statutory requirements. However, the 

description itself is not intended to limit the scope of this patent. Rather, the 

inventor/inventors have contemplated that the claimed subject matter might 

also be embodied in other ways, to include different features or combinations 25 

of features similar to the ones described in this document, in conjunction with 

other technologies. 

[0021]. The present invention relates to a multi-functional, modular 

rehabilitation device designed for upper extremity therapy, particularly 
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suitable for individuals recovering from neurological or orthopedic 

conditions. The device comprises a customizable training desk incorporating a 

variety of activity modules that simulate culturally and functionally relevant 

daily tasks such as cooking, cleaning, personal grooming, and utility 

operations. The modular design enables both unilateral and bilateral task 5 

performance, while integrated ergonomic features, including adjustable height 

and resistance mechanisms, facilitate progressive rehabilitation. Tailored for 

Indian household contexts, the device allows for home or clinical use, 

supporting diverse user needs through task-specific, real-world simulations 

that enhance motor coordination, strength, and functional independence. The 10 

compact, space-efficient design ensures accessibility and usability across a 

range of environments and patient populations. 

[0022]. The present invention provides a multi-functional, modular upper 

extremity training desk specifically designed for rehabilitation purposes. The 

device facilitates recovery in individuals with impaired upper limb function 15 

due to neurological conditions such as stroke, traumatic brain injury, or spinal 

cord injury, as well as orthopedic injuries and post-operative recovery. The 

training desk simulates a wide range of daily activities by incorporating a 

series of interchangeable task modules, enabling patients to practice task-

specific, functional movements in a controlled and progressive manner. 20 

[0023]. The desk is composed of a stable and ergonomically designed base 

structure, which is height-adjustable to accommodate users in both seated and 

standing positions, including wheelchair users. Integrated ergonomic features 

such as padded wrist and elbow rests ensure patient comfort and safety during 

use. The primary structure supports various activity modules that are 25 

detachable, interchangeable, and customizable based on the stage of 

rehabilitation and the specific needs of the user. 

[0024]. The modular activity units include, but are not limited to, cooking-

related tasks such as stirring, cutting, and kneading; cleaning tasks such as 
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wiping, scrubbing, and squeezing; personal care simulations such as brushing 

teeth, combing hair, and shaving; and utility operations including the 

manipulation of taps, switches, and door locks. These modules are designed to 

replicate culturally relevant activities found in Indian households, enhancing 

the relevance and effectiveness of therapy by reflecting real-world functional 5 

needs. 

[0025]. The device further supports bilateral coordination through modules 

that require the simultaneous use of both hands, such as folding clothes, tying 

knots, or opening containers. Adjustable resistance mechanisms, including 

elastic bands and weight-based attachments, are integrated into the task 10 

modules to allow therapists or users to vary the intensity of exercises in 

accordance with individual recovery goals. These resistance components help 

to build strength, improve range of motion, and support muscular endurance. 

[0026]. In addition to its functional versatility, the desk is compact, 

lightweight, and made from durable materials suitable for both clinical and 15 

home settings. The modular attachments can be easily assembled, 

disassembled, and stored, making the device space-efficient and portable. 

Manual tracking of rehabilitation progress is enabled through measurements 

such as task completion time, number of repetitions, and progressive 

reduction in assistance or resistance. 20 

[0027]. This invention not only bridges the gap between conventional 

rehabilitation tools and real-life functional training but also addresses the 

unique needs of culturally diverse user populations. The inclusion of region-

specific tasks and ergonomic adaptability makes it a practical and effective 

solution for upper extremity rehabilitation across various environments and 25 

patient demographics. 

[0028]. The operation of the training desk is user-centric and designed to be 

intuitive, allowing patients or caregivers to easily attach and modify modules 

based on the user’s therapeutic goals. Each task module is connected to the 
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main surface using standardized mounting slots or fixtures that ensure 

stability during use while permitting rapid interchangeability. This facilitates 

seamless transitions between different tasks during a single therapy session, 

thus maximizing therapeutic efficiency and engagement. 

[0029]. The cooking module, for example, includes a mock stove area with 5 

rotatable knobs, stirring tools with variable resistance, and surfaces for 

simulated chopping and kneading. These tools not only promote fine motor 

skills and grip strength but also replicate real-world scenarios that patients 

encounter daily. Similarly, the cleaning module incorporates sponges, mop 

handles, and wiping surfaces mounted at various angles to train shoulder, 10 

elbow, and wrist motion in dynamic patterns. 

[0030]. The grooming or personal care module includes toothbrush and comb 

handles, shaver grips, and small-tool attachments for tasks like nail filing, 

designed to improve dexterity and functional range of the fingers and wrists. 

In the utility module, common household actions such as turning taps, 15 

locking/unlocking doors, and flicking light switches are simulated using 

mechanical fixtures that mimic real-life resistance and feedback. This 

promotes familiarity and confidence in re-engaging with home environments 

post-rehabilitation. 

[0031]. In terms of adjustability, the height-adjustable base can be operated 20 

manually or through a mechanical lever to adapt to users of various heights 

and mobility levels. Resistance components—such as elastic bands, spring-

loaded elements, or small weight holders—can be fitted to specific tasks to 

introduce progressive overload, an essential aspect of neuromuscular 

recovery. These resistance levels can be modified incrementally, ensuring safe 25 

and measurable progression. 

[0032]. Another critical advantage of the desk is its ability to support bilateral 

rehabilitation, which is often crucial for patients with hemiparesis or bilateral 

weakness. Modules such as folding, transferring objects between 
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compartments, or opening tightly closed containers require coordinated input 

from both arms, thereby promoting symmetrical motor function and hand 

dominance retraining. 

[0033]. To accommodate different recovery stages, each task module is 

scalable in difficulty. For example, lighter tools can be replaced with heavier 5 

versions, or modules can be repositioned to higher or more challenging 

locations on the desk surface. The design ensures that therapists or caregivers 

can fine-tune each activity without requiring advanced technical skills. 

[0034]. The invention is further characterized by its simplicity and cost-

effectiveness. It does not rely on electronic or motorized components, which 10 

often increase cost, maintenance requirements, and power dependency. As a 

result, the device is ideally suited for use in resource-limited environments 

such as rural rehabilitation centers, small clinics, or home-based therapy 

settings. Its portability and compact storage configuration ensure it can be 

transported or relocated with minimal effort. 15 

[0035]. The Multi-Functional Upper Extremity Training Desk disclosed herein 

presents a novel, practical, and culturally relevant approach to upper limb 

rehabilitation. By integrating modular, task-specific components into an 

ergonomic and adjustable framework, the invention bridges the gap between 

traditional clinical exercises and the functional requirements of daily life—20 

particularly within the Indian context. 

[0036]. Its user-friendly design accommodates a wide range of therapeutic 

needs, enabling both unilateral and bilateral training, and supporting 

progressive rehabilitation through adjustable resistance and task complexity. 

The inclusion of culturally familiar daily tasks enhances patient engagement 25 

and improves the transferability of learned movements to real-world settings. 

[0037]. The device’s portability, cost-effectiveness, and ease of customization 

make it highly suitable for use in clinical centers, community-based therapy 

units, and home environments alike. As such, the present invention provides a 
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versatile, inclusive, and accessible solution that promotes faster recovery, 

greater independence, and improved quality of life for individuals with upper 

extremity impairments. 

[0038]. In summary, the Multi-Functional Upper Extremity Training Desk 

offers a comprehensive, user-adaptable, and culturally contextual 5 

rehabilitation solution. It effectively combines therapeutic rigor with practical 

utility, allowing patients to rebuild critical upper limb functions through tasks 

that are familiar, motivating, and directly transferable to everyday life. Its 

modularity, ergonomic adaptability, and affordability make it a novel and 

valuable tool in modern rehabilitation practice. 10 

##### DIGITALLY SIGNED##### 
MADHU SMITA (IN/PA-3454) and  
PREM CHARLES I (IN/PA – 3311) 

Registered Patent Agents on behalf of the Applicant(s) 
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Claims: 

I/We Claim: 

1. A multi-functional upper extremity training desk comprising: 

a) a modular framework configured to support interchangeable task 

modules; 5 

b) said modules being adapted to simulate daily life activities 

including cooking, cleaning, personal care, and utility operations; 

c) an ergonomic design including a height-adjustable structure and 

customizable resistance mechanisms; 

d) wherein the desk facilitates unilateral and bilateral upper limb 10 

rehabilitation by enabling task-specific, functional movement training. 

2. The desk as claimed in claim 1, wherein the task modules are configured to 

simulate culturally relevant activities in Indian households, including grinding 

spices, using traditional utensils, and operating mechanical door locks. 

3. The desk as claimed in claim 1, wherein the customizable resistance 15 

mechanisms include elastic bands, spring-based systems, or weight 

attachments to allow progressive difficulty in task execution. 

4. The desk as claimed in claim 1, wherein the task modules include bilateral 

coordination tasks such as folding clothes, opening jars, or tying shoelaces, to 

promote symmetrical motor function. 20 



 
 
 
 
 

12 
 

5. The desk as claimed in claim 1, wherein the cooking module comprises 

simulated tools for stirring, cutting, and kneading, configured to promote fine 

motor skills and upper limb strength. 

6. The desk as claimed in claim 1, wherein the personal care module includes 

grooming tools such as simulated toothbrushes, combs, or shavers for 5 

rehabilitation of self-care functions. 

7. The desk as claimed in claim 1, wherein the modular attachments are 

detachable and compactly storable, enabling space-efficient use in clinical and 

home-based environments. 

8. The desk as claimed in claim 1, further comprising a manual or electronic 10 

tracking mechanism to monitor user performance based on task repetition, 

time, and resistance progression. 

Dated this May 06, 2025 

##### DIGITALLY SIGNED##### 
MADHU SMITA (IN/PA-3454) and  15 
PREM CHARLES I (IN/PA – 3311) 

Registered Patent Agents on behalf of the Applicant(s) 
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ABSTRACT 

MULTI-FUNCTIONAL MODULAR DESK FOR UPPER EXTREMITY 

REHABILITATION THROUGH SIMULATED DAILY ACTIVITIES 

The present invention relates to a multi-functional, modular rehabilitation device 

designed for upper extremity therapy, particularly suitable for individuals recovering 5 

from neurological or orthopedic conditions. The device comprises a customizable 

training desk incorporating a variety of activity modules that simulate culturally and 

functionally relevant daily tasks such as cooking, cleaning, personal grooming, and 

utility operations. The modular design enables both unilateral and bilateral task 

performance, while integrated ergonomic features, including adjustable height and 10 

resistance mechanisms, facilitate progressive rehabilitation. Tailored for Indian 

household contexts, the device allows for home or clinical use, supporting diverse 

user needs through task-specific, real-world simulations that enhance motor 

coordination, strength, and functional independence. The compact, space-efficient 

design ensures accessibility and usability across a range of environments and patient 15 

populations. 
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