White Paper TELECARE?® (telecare.gr)

Al-Driven Healthcare Orchestration Platform

Version 1.1 -2026

Executive Summary

TELECARE?® (telecare.gr) is a next-generation healthcare orchestration platform that
integrates artificial intelligence, real-time scheduling systems, and secure digital
healthcare infrastructure into a unified patient-care ecosystem.

The platform is designed to improve how patients access medical services by reducing
uncertainty, accelerating provider matching, and enabling real-time booking and
consultation workflows. It combines Al-driven triage, marketplace infrastructure, and
cloud-native backend systems to deliver a scalable and reliable healthcare access layer.

Unlike traditional directories or booking systems, TELECARE® (telecare.gr) operates as an
intelligent healthcare coordination engine, dynamically connecting patient intent with
clinical availability and provider specialization.

System Architecture Overview

The platform is built using a modular, cloud-native architecture designed for scalability,
resilience, and real-time healthcare operations.

At the core, the system is divided into independent service layers:
e Al Orchestration Layer
e Healthcare Marketplace Engine
¢ Real-Time Booking and Scheduling System
e Secure Payments and Billing Infrastructure
¢ Communication and Notification Layer
e Dataand Compliance Layer

e« Frontend Experience Layer



Each layer operates independently and communicates through API-driven architecture and
event-based messaging systems.

Modern infrastructure principles such as microservices, event-driven design, and
distributed caching ensure that the system remains stable under high load and healthcare-
critical conditions.

Al Orchestration Layer (Core Intelligence System)
The Al layer acts as the entry point for patient interaction and system routing.

It uses large language models (LLMs) combined with structured medical taxonomies and
vector embeddings to interpret user input in natural language. Instead of relying on
keyword matching, the system performs semantic interpretation of symptoms and intent.

Technologies typically involved in this layer include:

Large Language Models (OpenAl / fine-tuned medical LLM pipelines)

Retrieval-Augmented Generation (RAG) for medical context grounding

Vector databases (Pinecone / Weaviate / pgvector)

Embedding-based similarity matching for symptom classification
The Al system identifies:

e probable medical domain

e urgency level

¢ recommended type of care (online consultation vs in-person)

e appropriate specialty routing

Importantly, the Al does not perform diagnosis. It functions strictly as a decision-support
and routing system.

Healthcare Marketplace Engine
The marketplace layer manages the structured representation of healthcare providers.

Itis built using relational database architecture (PostgreSQL) rather than CMS-based
storage to ensure data integrity and scalability.



This system manages:
e provider profiles
e specialties and certifications
e pricing structures
e availability rules
e ratings and feedback mechanisms

Each provider is treated as a structured entity, allowing deterministic filtering and matching
logic rather than unstructured CMS queries.

This layer ensures that healthcare professionals are matched with patients based on
objective availability and specialization criteria, improving efficiency and reducing
mismatches.

Real-Time Booking and Scheduling System

The booking engine is one of the most critical components of the platform and is designed
for concurrent, real-time access control.

It uses:
e PostgreSQL for transactional integrity
e Redis for slot locking and real-time concurrency control
e background job queues (e.g. BullMQ or RabbitMQ) for asynchronous processing

When a user selects a time slot, the system temporarily locks availability to prevent double
booking. Once payment is confirmed, the slot is permanently reserved.

This system is designed to prevent race conditions, overbooking, and scheduling conflicts,
which are critical in healthcare environments.

Payment and Billing Infrastructure

TELECARE?® (telecare.gr) integrates secure payment gateways such as Stripe or equivalent
PCl-compliant providers.

The payment layer is responsible for:



e transaction authorization

e secure tokenized payment processing
e invoice generation

e refund and cancellation workflows

e booking confirmation triggers

All financial operations are decoupled from the booking system to ensure that scheduling
integrity is not dependent on payment processing availability.

This separation ensures that even if payment systems experience delays, healthcare
scheduling logic remains stable.

Communication and Notification Layer

The communication system handles all patient-provider interactions outside of the core
platform.

It supports:
e email notifications (SendGrid / AWS SES)
e SMS notifications (Twilio or equivalent)
¢ push notifications for mobile clients
e event-based triggers from backend systems

This layer operates on an event-driven architecture where system events such as
“appointment confirmed” or “payment completed” trigger automated communication
flows.

This ensures that users receive real-time updates without manual intervention.

Data Architecture and Storage Systems
The platform uses a hybrid data architecture optimized for healthcare workloads.

Primary storage is handled through PostgreSQL, ensuring ACID compliance for critical
medical and financial data.

Redis is used for:



e caching
e session management
¢ real-time availability locking
Vector databases are used for Al-driven semantic search and medical intent matching.

All data systems are designed with encryption at rest and in transit, ensuring compliance
with GDPR and healthcare data protection standards.

Frontend Experience Layer

The frontend is built using modern JavaScript frameworks such as Next.js or React-based
architecture, enabling server-side rendering and fast interactive experiences.

The frontend is responsible for:

Al chat-based patient intake

provider browsing and filtering

real-time booking interface

payment checkout flow
e consultation access interface

Unlike traditional CMS-driven systems, the frontend is fully decoupled from backend logic,
ensuring resilience and scalability.

WordPress, if used, is strictly limited to marketing and informational content, not
operational workflows.

Security, Compliance, and Trust Model

TELECARE?® (telecare.gr) is designed to operate under strict data protection principles
aligned with GDPR and healthcare compliance standards.

Security mechanisms include:
e TLS encryption for all communication

e role-based access control (RBAC)



e audit logging for system events
e data minimization principles
e secure authentication flows (OAuth2 / JWT)

The platform is designed to ensure that sensitive healthcare data is protected at every layer
of the system.

Performance and Scalability Design
The system is built for horizontal scalability using cloud-native principles.
Each service layer can scale independently based on demand:

e Al services scale based on request volume

e booking engine scales based on concurrency

o frontend scales via CDN distribution

e notification services scale via queue workers

This ensures that system performance remains stable even under high traffic conditions or
peak healthcare demand.

Clinical Responsibility Framework

TELECARE?® (telecare.gr) functions as a healthcare coordination platform and does not
replace medical professionals or emergency care services.

The Al system provides structured guidance only and does not issue medical diagnoses. All
clinical decisions remain the responsibility of licensed healthcare providers.

In emergency situations, users are directed to appropriate emergency medical services.

Feature-by-Feature Platform Breakdown
The platform integrates several core functional capabilities:

The Al intake system allows users to describe their health concerns in natural language,
reducing the need for technical navigation. The system interprets intent and transforms it
into structured healthcare routing signals.



The provider matching system ensures that patients are connected with the most relevant
healthcare professionals based on specialization, availability, and pricing.

The booking system enables real-time scheduling with concurrency-safe slot locking,
ensuring accurate availability representation.

The payment system provides secure, frictionless transactions integrated directly into the
booking flow.

The communication system ensures that all parties remain synchronized through
automated notifications and updates.

The backend architecture ensures that each function operates independently while
remaining fully integrated at the system level.

Future Technology Evolution
The platform is designed for continuous evolution.
Future enhancements include:
¢ advanced multimodal Al input (text + voice)
e predictive healthcare routing models
¢ deeperintegration with wearable health data (where permitted)
e expanded telemedicine capabilities
¢ multilingual Al assistance
e personalized healthcare recommendation engines

These enhancements will further improve the platform’s ability to act as a proactive
healthcare coordination system.

Conclusion

TELECARES® (telecare.gr) represents a modern approach to healthcare access, combining
artificial intelligence, distributed system architecture, and real-time digital infrastructure
into a unified platform.

The system is designed not only to facilitate bookings but to fundamentally improve how
patients navigate healthcare systems by reducing complexity and increasing accessibility.



By integrating Al-driven interpretation, structured provider systems, and scalable backend
infrastructure, TELECARE® (telecare.gr) establishes a foundation for the next generation of
digital healthcare delivery.



