e Ny
e

i# IISREM
%@gﬁ nternational Journal of Scientific Research in Engineering and Management (IJSREM)
A Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

DOCLAB: A Technology-Driven Platform for Healthcare Accessibility,
Prediction and Drug Recommendation

Sarthak Pokale, Sania Parekh, Tanaya Pawar, Grishma Sharma
L23stydents, KJ Somaiya College of Engineering, Mumbai.

ABSTRACT: The current healthcare ecosystem in
many regions suffers from inefficiencies such as
limited access, lack of early diagnosis, long waiting
times, and fragmented services. Doclab is a digital
healthcare platform designed to bridge these gaps by
offering a comprehensive and user-friendly interface
that integrates symptom-based disease prediction,
personalized drug recommendations, and medicine
delivery. Leveraging both classical machine learning
(TF-IDF with Naive Bayes, Logistic Regression,
SVM) and advanced deep learning techniques
(BiLSTM with Attention), Doclab intelligently
processes user input to assist patients in their
healthcare  journey. This paper details the
methodologies, implementation strategies, algorithms
used, and potential impact of Doclab, especially in
underserved and rural regions, while also addressing
data security and system scalability

l. INTRODUCTION

The transformation of the healthcare sector through
digital technologies has become imperative in the face
of rising global demand, particularly for early
diagnostics and accessible medical services. While
urban areas enjoy the benefits of modern hospitals and
well-equipped medical staff, rural and remote
communities still struggle with delayed interventions,
logistical constraints, and poor access to timely care.
Additionally, elderly and immobile patients often face
difficulties navigating traditional healthcare systems,
leading to unmet medical needs and poor health
outcomes.

In this context, Doclab emerges as a comprehensive,
technology-driven solution aimed at bridging the gap
between availability and accessibility of healthcare
services. It is a centralized health-tech platform that
digitizes and simplifies the entire medical process—
from symptom reporting and disease prediction to
drug recommendation and medicine delivery. By
combining Al-powered tools with user-friendly
interfaces, Doclab ensures that
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patients receive timely, personalized, and accurate
medical support without physical visits to healthcare
centers.

One of the platform’s key innovations lies in its use of
intelligent symptom analysis powered by classical
machine learning (e.g., TF-IDF with Naive Bayes,
Logistic Regression, and SVM) and deep learning
(BILSTM with Attention). These algorithms enable
the system to interpret complex symptom descriptions,
predict likely diseases, and recommend appropriate
medications using a curated drug dataset. Moreover,
Doclab incorporates secure data handling practices
and a simple user flow, making it particularly effective
for first-time users, the elderly, or those with minimal
digital literacy.

The development of Doclab is driven by several
pressing needs in the healthcare domain:

1. Limited healthcare access in rural and
underserved areas, where physical infrastructure is
sparse and specialists are unavailable.

2. Increasing importance of early disease
detection, which improves patient outcomes and
reduces the burden on hospitals.

3. Rising demand for integrated healthcare
platforms that provide diagnosis, treatment guidance,
and medicine delivery in a single flow.

4. Need for secure and efficient digital
medical data handling, especially as patient privacy
becomes a critical concern.

5. Convenience for elderly or immobile
individuals, who benefit from remote access to
predictive and consultative services.
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Il.  LITERATURE SURVEY

The increasing reliance on digital technologies in
healthcare has led to the development of numerous
platforms offering teleconsultations, e-prescriptions,
and medicine delivery. Despite these advancements,
most  existing solutions only provide isolated
functionalities, lacking the depth and integration
required for comprehensive patient care. This chapter
examines prior research, existing systems, and the
gaps that Doclab aims to fill through its integrated Al-
based approach.

Numerous academic studies have explored the use of
machine learning algorithms for disease classification.
Traditional models such as Logistic Regression, and
Support Vector Machines (SVM), when combined
with TF-IDF vectorization, have proven effective for
structured text classification. These models are
computationally efficient and provide reliable baseline
performance in medical NLP tasks.

However, their performance declines when dealing
with sequential or highly contextual symptom
descriptions, where word order and relational
semantics matter. For example, the phrases “chest pain
after running” and “running after chest pain”

may imply different clinical interpretations but would
be treated similarly in bag-of-words models.

To overcome such limitations, researchers have
adopted deep learning approaches, particularly
Recurrent Neural Networks (RNNs) and their
variant BiLSTM (Bidirectional Long Short-Term

1. METHODOLOGY

System Architecture :

Frontend: HTML, CSS, JavaScript-based
responsive Ul for patients and pharmacists

Backend: Python with Flask RESTful APIs for
disease prediction, drug recommendation, and
medicine ordering

Database: NoSQL  (MongoDB/Firebase)
storing user data, medical histories, drug
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Memory), which excel in capturing temporal
dependencies. The Attention mechanism further
enhances these models by dynamically assigning
weights to more relevant symptom phrases, improving
both interpretability and classification accuracy.

Recent studies have demonstrated that BiLSTM with
Attention significantly outperforms classical ML
models in medical text understanding, especially
when trained on diverse and domain-specific
datasets. These models better generalize across free-
text inputs, regional symptom variations, and noisy or
informal patient language, a frequent occurrence in
real-world healthcare applications.

While traditional systems offer either medical
commerce or basic diagnostic aids, there remains a
critical gap in platforms that combine symptom
analysis, prediction, drug matching, and fulfillment
into a single, intelligent workflow. Moreover, most
research remains confined to model accuracy, without
translating these findings into end-to-end solutions
accessible to users.

Doclab bridges this gap by operationalizing Al
research into a deployable healthcare platform. It
integrates machine learning and deep learning
techniques into a practical web application that
enables real-time prediction and decision-making
while maintaining simplicity, speed, and data privacy.

catalogs

Hosting: Cloud deployment (AWS,
Firebase) ensuring uptime, security, and
scalability

Functional Modules:

Symptom Input Interface: Accepts user-entered symptoms

in free text
Disease Prediction Engine: Predicts
disease usingML and DL
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algorithms.
Engine: Recommends drugs based on predicted.

V. IMPLEMENTATION

DOCLAB was developed using Python as the core
programming language, supported by powerful
machine learning and data processing libraries such as
scikit-learn, pandas, and TensorFlow/Keras. The
platform follows a modular implementation approach
to ensure scalability and maintainability.

The symptom input text is first preprocessed and
converted into a numerical representation using TF-
IDF Vectorization, which transforms the unstructured
text into a sparse matrix format, capturing term
importance across documents. This matrix is then fed
into classical machine learning models including
Naive Bayes, Logistic Regression, and Support
Vector Machines (SVM)

— each trained on a labeled dataset linking
symptom descriptions to specific diseases.

To enhance prediction accuracy, especially for
complex and context-sensitive inputs, a BiLSTM
(Bidirectional Long Short-Term Memory) model
with an Attention mechanism was implemented.
This deep learning model processes symptoms in both
directions and dynamically focuses on the most
relevant parts of the input, resulting in more accurate
disease classification.

Once a disease is predicted, the system fetches
appropriate drug recommendations from a structured
CSV file using pandas for fast and efficient filtering.
The final output — including the predicted disease
and a list of recommended drugs

— is displayed through a clean and intuitive
frontend interface, with optional links to order
medications through integrated medicine delivery
services.

This architecture ensures that the platform not only
performs well in terms of accuracy and speed but is

V. ALGORITHMS

In the classical machine learning pipeline, the first
step in processing symptom input is to convert the

Drug Recommendation

also accessible to users with minimal technical
background, thereby fulfilling its goal of making
intelligent healthcare more inclusive and actionable.

The final result — including the predicted disease and
a list of recommended drugs — is displayed to the
user through a clean, HTML-based frontend interface.
The user interface is designed with accessibility in
mind, supporting both desktop and mobile formats.
Drug names are optionally linked to medicine delivery
portals or marketplaces, providing a complete end-to-
end experience from diagnosis to doorstep delivery.

All components are integrated via a Flask backend,
which handles routing, form submissions, model
inference, and result rendering. The application is
lightweight and can be deployed on cloud platforms
like AWS, Firebase, or even local servers for
demonstrations. The architecture allows for easy
scaling, updates, and future integration of features like
multilingual support, doctor chatbots, and patient
history tracking.

Layer (type) Output Shape Param #
input_layer (InputLayer) ( , 158) 2}
embedding (Embedding) ( , 150, 128) 1,280,000
bidirectional (Bidirectional) ( , 150, 256) 263,168
attention_layer ( , 256) 66,048
(AttentionLayer)

dense (Dense) ( , 128) 32,896
dropout (Dropout) ( , 128) ]
dense_1 (Dense) ( , 24) 3,096

raw text into numerical features. This is achieved
using. TF-IDF  (Term  Frequency-Inverse
Document Frequency) Vectorization, which
quantifies the importance of words within a
document relative to a collection of documents.
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The TF-IDF value is calculated using the formula:
TF-IDF(t) = TF(t) x log(N / DF(t)), where TF(t)
denotes the frequency of a term in a document, DF(t)
is the number of documents containing the term, and
N is the total number of documents. This technique
helps in highlighting symptom-specific words that
may carry significant diagnostic meaning while
downplaying commonly occurring non-
discriminative terms. The resulting vectorized data
serves as input for classical classifiers such as Naive
Bayes, Support Vector Machine (SVM), and
Logistic Regression, which are trained on labeled
datasets to learn associations between symptoms and
corresponding diseases.

Deep Learning Model: BILSTM with
Attention

To overcome the limitations of traditional models in
handling complex and context-rich inputs, the system
incorporates a BiLSTM (Bidirectional Long Short-
Term Memory) model with an Attention
mechanism. The architecture begins with tokenizing
the input symptom text and converting it into padded
sequences of uniform length. These sequences are
then passed through an embedding layer that
transforms words into dense vector representations.
The BIiLSTM layer processes the input both forward
and backward, capturing the contextual flow of
symptoms from past to future, which is crucial in
understanding medical narratives.

The inclusion of an Attention layer further refines
the model's predictions by enabling it to focus
selectively on the most informative and medically
relevant parts of the symptom sequence. This
mechanism dynamically weighs the significance of
each token in the context of disease classification,
allowing the model to emphasize key terms such as
“chronic,”  "rash,” or  "nausea”  while de-
emphasizing less critical words. Finally, the output is
passed through dense layers with a softmax
activation, which yields the probability distribution
over disease classes. This deep learning configuration
not only boosts prediction accuracy but also enhances
robustness across varied and unstructured user inputs.
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Drug Recommendation Algorithm

Following disease prediction, the system moves on to
drug recommendation using a structured dataset that
maps diseases to their corresponding medications.
This dataset is processed using pandas, allowing for
efficient filtering and retrieval of drug lists associated
with the predicted condition. The algorithm supports
multiple drug associations for a single disease,
providing comprehensive treatment options. By
linking these outputs to medicine delivery portals,
Doclab ensures that the diagnostic process flows
seamlessly into actionable next steps, effectively
closing the loop from prediction to solution.

INNOVATION AND IMPACT

1. Al-based natural language processing of
symptoms

2. Seamless disease prediction  drug
recommendation pipeline

3. Unified platform enabling medicine
ordering

4.  Scalability for rural,
elderly, and corporate use
cases

6. Remote health services for rural
or mobility-limited patients

7. Preventive care via early
detection

8. Reduction of diagnosis errors at initial stages
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CONCLUSION

DOCLAB is a next-generation healthcare platform
that intelligently combines classical machine learning
and deep learning approaches to deliver accurate,
accessible, and end-to-end medical assistance. By
enabling users to input symptoms in natural language,
predict likely diseases, recommend effective
medications, and even guide them toward medicine
delivery, DOCLAB addresses several pressing
challenges in today’s fragmented healthcare systems
— especially for rural, elderly, and underserved
populations.

The system leverages proven techniques like TF-
IDF with Naive Bayes, Logistic Regression, and
SVM for efficient text classification, while also
implementing advanced models like BiLSTM with
Attention to handle contextual and unstructured
symptom descriptions with higher precision. This
blend of speed, accuracy, and adaptability ensures
that users receive trustworthy insights in real-time.

Beyond individual predictions, DOCLAB promotes a
larger vision: making healthcare smarter, inclusive,
and proactive. As digital health continues to evolve,
DOCLAB has the potential to scale further by
integrating multilingual support, electronic health
records, doctor consultations, and Al-driven
treatment optimization. With continued research and
user-centric enhancements, it stands poised to
become a cornerstone in the digital healthcare
revolution.
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