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Empowering Canada’s 
Biomanufacturing Workforce.



General and Support Equipment and Facilities Regulatory Framework Good Manufacturing 
Practices

Biomanufacturing Core 
Curriculum 1, 2 & 3

• Introduction to Bioprocessing 
• Drug Development Cycle
• Latest Trends in the 

Biopharma Industry
• New & Emerging Technologies 

in Biomanufacturing
• Aseptic Manufacturing
• Contamination Control
• Decontamination
• Environmental Monitoring 
• Single-use Technologies
• Buffers and Their Application 

in Bioprocessing
• Introduction to Statistics

• Cleanroom Classification
• Commissioning, Qualification 

& Validation (CQV)
• Process Validation Lifecycle
• Validation Planning, 

Documentation, and Risk 
Management

• Intro to Process Automation 
and Control Systems

• Equipment Qualification
• Biopharma Utilities
• Facility Design

• Intro to Regulation of 
Medicines

• Intro to Reg Affairs and 
Quality Systems

• Audits and Inspections
• Raw Material, Supplier 

and Cold Chain 
Management

• Overview of ICH
• Canadian biosafety 

standard and 
containment levels

• Regulatory CMC
• Clinical Trials (coming 

soon)

• Interactive e-learning on 
GMP

• xGxP - GDP, GLP, GMP
• Deviation Handling
• eQMS

• Biomanufacturing Core 
Curriculum 1 (see pg. 3)
⚬ Cell Culture
⚬ Upstream 
⚬ Midstream 

• Biomanufacturing Core 
Curriculum 2 (see pg. 4)
⚬ Downstream 
⚬ Fill-Finish 

• Biomanufacturing Core 
Curriculum 3: Quality 
Control (see pg. 5)
⚬ General
⚬ QC Micro
⚬ QC Analytics

• Buffer Preparation
• Media Preparation
• Lab Autoclaves and Equipment Prep
• Parts Washer
• Weigh and Dispense
• Filter Integrity Testing 
• Contamination Control
• Cleanroom Gowning 
• Disposable Technologies Overview
• Cleanroom Cleaning – Best Practices

• Annex I Practicals i.e., Pre-Use Post-Sterilization Integrity 
Testing (PUPSIT), Environmental Monitoring, Drug Product 
Manufacturing

• Environmental Monitoring
• Deviation Handling and Investigations
• Good Documentation Practices
• Electronic Quality Management Systems (eQMS)
• Risk Assessment Practicals

• mRNA-LNP (see pg. 6)
• Cell Therapies (see pg. 6)
• Gene therapies (see pg. 6)

• Intro to Biopharma 
Manufacturing

• Biopharma Nanotrainings
• Equipment Qualification (BSC)

Curriculum Overview

Theory/In 
Classroom

Practicals/In 
LabLegend: Combination 

Classroom & Lab

Biopharma Modalities
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Cell Culture Upstream Mid-Stream

• Introduction to Biological Safety 
Cabinets (BSC)

• Cell Line Development
• Cell Banking
• Cell Line Handling and Cell Culture
• Cell Culture
• Cell Culture and Aseptic Processing 
• Adherent Cell Culture Techniques
• Microscopy Techniques

• Bioreactor Control
• Bioreactor Design & Operations
• Overview of Upstream Processing
• Introduction to Ventilation Cabinets
• Adherent Cell Culture Techniques
• Microbiology for Microscopes 
• Fermentation
• Plasmids and Fermentation 
• Single-Use in Upstream

• Harvest Technologies
• Centrifugation
• Filtration

• Cell Thaw and Cell Culture 
• Microscopes in Cell Culture
• BSC Setup
• Aseptic Transfer
• Working in the BSC
• BSC Spill Scenarios and Post-Use Clean

• Upstream Process Flow 
• Bioreactor Set Up & Operation
• Single Use Bioreactor (1-200 L) Set Up & 

Operation
• Aseptic Connections, Tube Welding, and 

Sealing
• Small Scale Autoclavable Bioreactor (2-

5 L Bioreactor)
• Single-use Wave Bioreactors

• Disc-Stack Centrifugation
• Depth Filtration

Biomanufacturing Core Curriculum 1
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Theory/In 
Classroom

Practicals/In 
LabLegend:



Downstream Fill Finish (Drug Product Manufacturing)

• Overview of Downstream Processing Operations
• Intro to Downstream Challenges and Design
• Protein Structure and Stability 
• Introduction to Chromatography
• Chromatography Types
• Optimization and Scale-up of Chromatographic 

Operations
• Column Packing
• Filtration
• Filtration in Downstream 
• Chromatography Types
• Viral Clearance
• Single-Use in Downstream 

• Introduction to Aseptic Processing
• Filling Process Overview
• Barrier Systems
• Isolators in Fill Finish Operations
• Aseptic Process Simulations
• Filling System Design
• Overview of Lyophilisation
• Lyophilisation Equipment and Scale-Up
• Bioprocess Parameters and Lyo Product Quality 
• Formulation
• Micro and EM for Fill Finish 
• QC in Fill Finish
• Product Release Testing 

• Small/large scale Chromatography (Stainless Steel and 
Single Use)

• Column Packing & Qualification
• Small/large scale UF/DF
• Large scale UF/DF (Single Use)
• Viral Clearance
• Bioburden Reduction
• In-line Dilution

• Practicals
• Fill Finish Overview
• Filling Line Set-Up & Troubleshooting
• Aseptic Process Simulations
• Barrier Systems (RABS and Isolator)
• VHP Decontamination 
• Container Inspection (Vial and Syringe)
• Lyophilisation Equipment Overview
• Lyophilisation Workshop 

Biomanufacturing Core Curriculum 
2
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Theory/In 
Classroom

Practicals/In 
LabLegend:



General QC Curriculum QC Microbiology QC Analytics

• QC Testing of Biologics
• Lab skills
• Sample Management
• Quality Management Systems
• Lab Safety
• Introduction to Regulation of Medicines
• Method Qualification and Validation
• Introduction to Biosimilars

• Intro to Micro for Biopharma
• Endotoxin Testing
• Support Testing (Growth Promotion and 

BIs)
• Audits & Regulations for Micro
• Environmental Monitoring 
• Water Systems & Water Sampling
• Microbial Identification Methods
• Virus and Mycoplasma Testing

• Introduction to QC Analytics for 
Cell Therapy

• Introduction to QC Analytics for 
Gene Therapy

• Manufacturing Techniques and QC 
for Gene Therapy

• Introduction to Flow Cytometry
• More coming soon

• Lab skills (Gravimetric measurements, 
buffer prep)

• Micropipette Training
• Common lab calculations
• Lab safety

• Microbial Identifications (incld. gram 
stain)

• Bioburden Testing (Milliflex Oasis)
• Rapid Bioburden Assay (Soleil)
• Growth Promotion Testing
• Biological Indicators Testing
• EM Location & Sampling
• Endotoxin Testing
• Sterility / Identity / Purity Testing
• Rapid Mycoplasma Testing (coming 

soon)
• Total Organic Carbon (TOC)
• Immunoassays

• HPLC
• Mass Spectrometry

Biomanufacturing Core Curriculum 3
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Theory/In 
Classroom

Practicals/In 
LabLegend:



mRNA-LNP Cell Therapies Gene Therapy

• Introduction to mRNA
• Introduction to mRNA Manufacturing
• Introduction to Regulations
• Regulatory Considerations and 

Challenges for mRNA Manufacturing
• Facility Design for mRNA Manufacturing 
• Introduction to Upstream Processing for 

Plasmids
• Plasmids and Fermentation
• Linearization, Transcription and Capping 

of mRNA Upstream Processing for mRNA
• Introduction to Filtration
• Introduction to Downstream Processing 

for mRNA
• Introduction to Chromatography for 

mRNA
• LNP Encapsulation and Final 

Formulation
• Filling Process Overview
• Introduction QC for mRNA (coming 

soon)

• Intro to Cell Therapies
• CAR-T Therapy
• Stem Cell Therapy

• Intro to Gene Therapies
• Viral vectors and Nucleases
• Plasmids and Fermentation

• Solution Preparation and Handling for 
mRNA Production

• Small Scale UF/DF for mRNA 
manufacturing

• Large Scale UFDF for mRNA
• Large Scale Chromatography
• LNP Encapsulation and Final 

Formulation 
• Filling Process Overview (Isolator)
• Filling Line Set-up 

• Cell Processing for Cell Therapy (Miltenyi 
Prodigy)

• See core curriculum 
(customization possible)

Biopharmaceutical Modalities Curriculum
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Theory/In 
Classroom

Practicals/In 
LabLegend:



CONTACT US.
castlcanada.ca/en

info@castlcanada.ca

National Headquarters
302-134 Kent Street
Charlottetown, PEI

Charlottetown Training Facility
35 Regis Duffy Drive, 
Unit 1
Charlottetown, PEI

Montreal
4100 Molson Street, 
Suite 120
Montreal, QC

Richmond
280-3820 Cessna Drive,
Richmond, BC
V7B 0A2
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