
AI Voice Agent - Dental Clinic 

AI-powered dental receptionist capable of answering FAQs, scheduling appointments, 
checking availability, handling cancellations, transferring calls to staff, and intelligently 
routing conversations using Vapi, n8n, Twilio.  

 

 

 

Tech Stack 

VAPI • n8n • Twilio • Elevenlabs • OpenAI • Cal.com 

 

 

 

 

http://cal.com


The Challenge 

Dental clinics spend significant time answering repetitive phone calls for appointment 
scheduling, cancellations, FAQs, and queue inquiries. During busy hours, receptionists 
struggle to answer every call, resulting in missed appointments, long wait times, and 
inconsistent customer experiences. 

The clinic required an AI receptionist capable of handling routine conversations naturally 
while seamlessly transferring complex or sensitive cases to a human receptionist. 

 

Solution 

The AI receptionist is connected to the clinic's phone number through Twilio, allowing 
every incoming call to be answered instantly by a voice agent powered by Vapi. From 
the caller's perspective, the experience feels like speaking to a real receptionist, while 
the platform intelligently decides how to handle each conversation based on business 
hours, front-desk availability, and the caller's intent. 

Outside business hours, the agent informs callers that the clinic is closed and offers two 
options: continue the conversation with the AI receptionist or request a callback during 
business hours. If a callback is requested, the agent captures the caller's details and 
automatically records them in a callback queue for the clinic staff. During business 
hours, the system checks whether the front desk is already handling another call. If staff 
are busy, the AI receptionist answers immediately, provides real-time updates on the 
current queue, and lets callers choose whether to wait for a human receptionist or 
continue with the AI agent. 

When callers choose to interact with the AI, the agent can answer frequently asked 
questions, check appointment availability, book, reschedule, or cancel appointments 
through Google Calendar, look up existing bookings using the caller's phone number, 
and provide queue updates. Throughout the conversation, Vapi manages the real-time 
voice interaction, the LLM handles reasoning and decision-making, and n8n 
orchestrates business workflows and third-party integrations, ensuring every request is 
completed accurately before a natural voice response is returned to the caller. 

 
 
 
 
 



Key Features 

●​ Natural Voice Conversations: Conducts human-like, real-time conversations 
with low-latency speech recognition and natural voice synthesis. 

●​ Appointment Booking: Schedules new appointments by checking live calendar 
availability and confirming bookings instantly. 

●​ Live Calendar Availability: Retrieves real-time availability from Google 
Calendar to prevent scheduling conflicts. 

●​ Appointment Management: Supports appointment booking, cancellation, and 
lookup using the caller's phone number. 

●​ Queue Management: Provides live updates on front-desk availability and 
estimated queue position during business hours. 

●​ Callback Requests: Captures caller information and automatically adds callback 
requests to the clinic's callback queue. 

●​ FAQ Answering: Answers common questions about clinic services, opening 
hours, treatments, pricing, and policies using the clinic's knowledge base. 

●​ Human Handoff: Seamlessly transfers callers to the front desk whenever 
requested or when the AI detects situations requiring human assistance. 

●​ Background Noise Handling: Utilizes streaming speech recognition optimized 
for noisy phone environments to improve transcription accuracy. 

●​ Low-Latency Streaming: Delivers fast, natural conversations through real-time 
speech streaming and optimized AI processing. 

●​ Conversation Memory: Maintains context throughout the call, allowing callers to 
speak naturally without repeating information. 

●​ Structured Function Calling: Uses validated function calls to interact with 
calendars, queues, callback workflows, and other clinic systems reliably, 
minimizing errors and hallucinations. 

 
 
 
 
 
 
 
 
 
 
 

 



Workflow Diagram 
 

 



VAPI Configuration 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



N8n workflow 

 

 

 

 

 

 

 



Voice AI Engineering Decisions 

Building a production-ready voice agent requires carefully balancing speech recognition 
accuracy, reasoning quality, latency, reliability, and natural conversation flow. Every 
component of the stack was selected to optimize real-time phone conversations while 
maintaining a seamless user experience. 

Speech Recognition 

Deepgram Nova 3 was selected for its low-latency streaming transcription, excellent 
word error rate (WER), and strong performance in real-world phone environments. It 
provides accurate punctuation, handles overlapping speech well, and maintains reliable 
transcription quality even with background noise, enabling natural, interruption-friendly 
conversations. 

Reasoning Model 

GPT-5.5 was chosen for its strong reasoning capabilities, reliable function calling, and 
consistent structured outputs. Unlike general-purpose conversational models, it 
performs exceptionally well when deciding whether to answer a question, invoke a 
scheduling tool, or transfer a caller to a human receptionist. This makes it particularly 
well suited for workflows involving appointment booking, cancellations, and business 
logic. 

Text-to-Speech 

ElevenLabs Flash was selected for its balance of natural voice quality and low latency. 
It produces expressive, human-like speech while supporting real-time streaming and 
interruptions, allowing conversations to feel fluid without sacrificing responsiveness. 

Background Noise Handling 

The voice pipeline is optimized for real-world phone calls using streaming transcription, 
noise suppression, echo cancellation, and confidence-based transcription handling. 
These techniques improve recognition accuracy in noisy environments while reducing 
unnecessary interruptions and transcription errors. 

 

 

 



Human-Like Conversation 

The assistant is designed to sound conversational rather than robotic. Prompt 
engineering encourages short, natural responses, contextual follow-up questions, 
smooth turn-taking, and conversational fillers where appropriate. Streaming audio and 
interruption handling further improve the experience by allowing callers to speak 
naturally without waiting for long responses. 

Latency Optimization 

Every stage of the voice pipeline is optimized to minimize response time. Streaming 
speech recognition, efficient prompts, fast reasoning models, low-latency 
text-to-speech, and parallel tool execution reduce the delay between the caller speaking 
and receiving a response. Unnecessary LLM calls are avoided whenever deterministic 
business logic can be used instead. 

Reliability 

Reliability is achieved through structured function calling, tool validation, confidence 
thresholds, automatic retries, and deterministic workflows. Calendar operations, queue 
management, and callback requests are executed through validated tools rather than 
relying on free-form AI responses, significantly reducing errors and hallucinations. 

Safety & Human Handoff 

The AI receptionist is designed to recognize situations where automation is 
inappropriate. Calls involving medical emergencies, billing disputes, complaints, 
repeated misunderstandings, sensitive information, or low-confidence responses are 
automatically escalated to a human receptionist, ensuring callers always receive 
appropriate assistance. 

 

 
 
 
 
 
 
 
 



Challenges & Solutions 

Challenge 1: Achieving Low-Latency Conversations 

Challenge: Long response times made conversations feel unnatural and interrupted the 
flow of phone calls. 

Solution: Optimized the voice pipeline using streaming speech recognition, lightweight 
prompts, fast reasoning models, and ElevenLabs Flash for low-latency speech 
synthesis, keeping average response times under two seconds. 

Challenge 2: Preventing Appointment Conflicts 

Challenge: Double bookings and outdated availability could lead to scheduling errors. 

Solution: Integrated Google Calendar for real-time availability checks, ensuring 
appointments are only booked into available time slots. 

Challenge 3: Reliable Appointment Management 

Challenge: Free-form AI responses could result in incorrect bookings or cancellations. 

Solution: Implemented structured function calling with validated parameters, allowing 
the AI to interact with scheduling tools safely and consistently. 

Challenge 4: Handling Complex Conversations 

Challenge: Some callers required assistance beyond the AI's capabilities or became 
stuck in repetitive conversations. 

Solution: Added intelligent human handoff with conversation transcripts, allowing 
reception staff to seamlessly continue the conversation without losing context. 

Challenge 5: Background Noise & Phone Quality 

Challenge: Phone calls often contained background noise, interruptions, and poor 
audio quality, reducing transcription accuracy. 

Solution: Used Deepgram Nova 3 with streaming transcription, noise suppression, and 
confidence-based processing to improve recognition in real-world calling environments. 

 

 



Challenge 6: Preventing Hallucinations 

Challenge: The AI needed to avoid providing incorrect medical or scheduling 
information. 

Solution: Grounded responses using the clinic's knowledge base and deterministic tool 
calls, ensuring factual answers while routing uncertain or sensitive requests to a human 
receptionist. 

 

Production & Scalability 

Designed using production-oriented engineering practices, the AI receptionist combines 
real-time voice communication with reliable workflow automation and external 
integrations. The architecture is event-driven, allowing voice interactions, business 
logic, and third-party services to operate independently while remaining highly 
responsive. 

Telephony & Voice Infrastructure 

The platform uses Twilio for production-grade telephony and Vapi for real-time voice 
orchestration, streaming conversations, interruption handling, and AI tool execution. 

Workflow Automation 

Business logic is orchestrated through n8n, where structured workflows manage 
appointment scheduling, cancellations, queue management, callback requests, and 
other clinic operations through reusable automation pipelines. 

Third-Party Integrations 

The agent integrates directly with Google Calendar for real-time appointment 
management and Google Sheets for callback tracking, ensuring clinic staff always have 
up-to-date information. 

Webhook Architecture 

Communication between Vapi, n8n, Twilio, and external services is handled through 
event-driven webhooks, enabling reliable asynchronous processing without blocking 
active phone conversations. 

 



Reliability 

Structured workflows include request validation, retry handling, and deterministic 
function execution to reduce failures and ensure scheduling actions are completed 
consistently. 

Monitoring & Logging 

Conversation events, workflow executions, API responses, and errors are logged 
throughout the system, simplifying debugging, monitoring, and operational visibility. 

Configuration Management 

API keys, webhook URLs, prompts, and environment-specific settings are managed 
through environment variables, allowing secure deployments across development and 
production environments. 

Scalability 

The workflow architecture is designed to scale horizontally by adding additional n8n 
workers and webhook processors as call volume increases, enabling the platform to 
support multiple concurrent voice conversations without impacting responsiveness. 

 

Final Takeaway 

This project demonstrates that building a production-ready AI voice receptionist 
involves much more than integrating an LLM with a phone system. Delivering a 
seamless customer experience requires carefully balancing speech recognition, 
reasoning, voice synthesis, low-latency processing, workflow automation, and 
reliable human handoff. By combining Vapi, Twilio, n8n, and real-time business 
integrations, the platform is able to handle natural customer conversations, 
automate routine administrative tasks, and intelligently escalate complex or 
sensitive situations to clinic staff when needed.  
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