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A. General information about the course: 
1. Course Identification: 

1. Credit hours: 2 ( Lecture 2 + lab 0) 
 
2. Course type 
A. ☐ University  ☐ College ☐ Department ☒ Track  
B. ☐ Required ☒ Elective 

3. Level/year at which this course is offered: ( Undetermined level) 
4. Course general Description: 
In this course, as an introduction, we will explore why vaccination is important for yourself, your family and 
community. 
This course delves into the critical biological tools and techniques used to develop vaccines manufacturing. 
Unravel the secrets of how vaccines work and their impact on herd immunity, who cannot have vaccines and side 
effects of vaccination.   
discovering what's in a vaccine (ingredients), how vaccine's safety is thoroughly tested using bioassays (testing on 
living organisms) before pass for approval. 
Master the art of the vaccines manufacturing: Learn about the diverse approaches of vaccine types (Pathogen-Based 
Vaccines, Viral-Vector-Based Vaccines, Nucleic AcidʹBased Vaccines, Protein-Based Vaccines), and explore model 
test systems like bacteria, algae, and invertebrates. Learn about the advances in genetic engineering in the 
improvements of vaccine design and strategies e.g. recombinant subunit vaccines as an emerging technology to 
prevent diseases spreading. 
Dive into the realm of antigen display systems such as VLPs or those designed by nanotechnology as well as the 
innate RNA interference (RNAi) mechanism and their role in improving the efficacy of subunit vaccines. Shedding 
light on platforms used in production of recombinant vaccines from the first hosts such as Escherichia coli and 
Saccharomyces cerevisiae, to insect or mammalian cells. 
Learn about the challenges and hurdles that are facing vaccines commercialization and seeking for saving a low-cost 
platform for vaccines production. Addressing some infectious diseases that still do not have a treatment and may 
create possible future pandemics such as COVID-19 induced by the SARS-CoV-2. 
By the end of this course, you will be equipped to: 
Apply biomonitoring tools and techniques used to produce Infectious-disease vaccines. 
Interpret and communicate pathogen-derived future pandemics for informed decision-making. 
Contribute to the development and implementation of strategies for society health protection and risk mitigation. 
This course is ideal for anyone interested in medical science, biology, molecular biology, drug delivery and public 
health.  

5. Pre-requirements for this course (if any): 
 

6. Co-requisites for this course (if any): 
 
 
 
7. Course Main Objective(s): 
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• 1-Understand the importance of vaccines and its impacts on human public health, and define the effect of vaccine 
design, delivery, and dynamics on its therapeutic effect. 

• 2-Master the concepts and applications of techniques used in production of Infectious-disease vaccines at the 
national and international levels. 

• 3- Recognize types of recombinant vaccines using various hosts such as Escherichia coli and Saccharomyces 
cerevisiae, to insect or mammalian cells. 

• 3-Gain in-depth knowledge of new different strategies for vaccines developments such as Pathogen-Based 
Vaccines, Viral-Vector-Based Vaccines, Nucleic AcidʹBased Vaccines, Protein-Based Vaccines). 

• 4- Discover the potential and limitations of nanotechnology and RNAi applications in development of front-line 
therapies against viruses and pathogen-derived diseases. 

• 5-Analyze the specific challenges and approaches for vaccines commercialization and seeking for saving a low-cost 
platform for possible future pandemics. 

•   

•  

 

 

2. Teaching Mode: (mark all that apply) 

No Mode of Instruction Contact Hours Percentage 

1 Traditional classroom - 100% 

2 E-learning   

3 
Hybrid 

• Traditional classroom 
• E-learning 

- - 

4 Distance learning - - 
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3. Contact Hours: (based on the academic semester) 

No Activity Contact Hours 
1.  Lectures 30 
2.  Laboratory/Studio - 
3.  Field - 
4.  Tutorial   - 
5.  Others (specify) ͙͙  

 Total 30 

 

 

B. Course Learning Outcomes, Teaching Strategies, 
Assessment Methods KƵƚĐŽŵĞƐ 

�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ϭ͘Ϭ <ŶŽǁůĞĚŐĞ ĂŶĚ ƵŶĚĞƌƐƚĂŶĚŝŶŐ 

ϭ͘ϭ 

sĂĐĐŝŶĞƐ �ƐƐĞŶƟĂůƐ͗ 

 

�ĞĮŶĞ ĂŶĚ ĞǆƉůĂŝŶ ƚŚĞ ŬĞǇ 
ĐŽŶĐĞƉƚƐ ŽĨ ǀĂĐĐŝŶĞƐ. 

/ĚĞŶƟĨǇ ĚŝīĞƌĞŶƚ ƚǇƉĞƐ ŽĨ 
ƉĂƚŚŽŐĞŶͲĚĞƌŝǀĞĚ ĚŝƐĞĂƐĞƐ ĂŶĚ 
ŚŝƐƚŽƌǇ ŽĨ ǀĂĐĐŝŶĞƐ ƉƌŽĚƵĐƟŽŶ. 

  �ŶĂůǇǌĞ ƚŚĞ ŵŽĚĞ ŽĨ ĂĐƟŽŶ ŽĨ 
Infectious-disease vaccines ŝŶ 
ůŝǀŝŶŐ ŽƌŐĂŶŝƐŵƐ. 

   �ƐƐĞƐƐ ƚŚĞ ƉŽƚĞŶƟĂů ŚĞĂůƚŚ 
ŝŵƉĂĐƚƐ ŽĨ vaccines on ŝŶĚŝǀŝĚƵĂůƐ 
ĂŶĚ ĐŽŵŵƵŶŝƚǇ. 

   �ǀĂůƵĂƚĞ ƚŚĞ ƌĞŐƵůĂƚŽƌǇ 
ĨƌĂŵĞǁŽƌŬƐ ĂŶĚ ƉŽůŝĐŝĞƐ 

 

 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

ͲYƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ƉĞƌƚĂŝŶŝŶŐ ƚŽ ǀĂĐĐŝŶĞƐ 
ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ infectious-
disease risk ŵĂŶĂŐĞŵĞŶƚ. 

ϭ͘Ϯ 

sĂĐĐŝŶĞƐ ƉƌŽƉĞƌƟĞƐ ĂŶĚ 
ĞīĞĐƟǀĞŶĞƐƐ͗ 

 

   �ǆƉůĂŝŶ ƚŚĞ ƉƌŝŶĐŝƉůĞƐ ĂŶĚ 
ĂƉƉůŝĐĂƟŽŶƐ ŽĨ ǀĂĐĐŝŶĞƐ ĨŽƌ ƚŚĞ 
ĐŽŵďĂƟŶŐ ŝŶĨĞĐƟŽƵƐ ƉĂƚŚŽŐĞŶƐ. 

�ĞĮŶĞ ƚŚĞ ĞīĞĐƚ ŽĨ ǀĂĐĐŝŶĞ design, 
delivery, and dynamics ŽŶ ŝƚƐ 
ƚŚĞƌĂƉĞƵƟĐ ĞīĞĐƚ. 

   �ŝīĞƌĞŶƟĂƚĞ ďĞƚǁĞĞŶ ĚŝīĞƌĞŶƚ 
ƚǇƉĞƐ ŽĨ ƉĂƚŚŽŐĞŶͲďĂƐĞĚ ǀĂĐĐŝŶĞƐ 
ĂƐ ĚƌƵŐ ĂŶĚ ƚŚĞ ƌŽƵƚĞƐ ŽĨ 
ĂĚŵŝŶŝƐƚƌĂƟŽŶ. 

�ĞƐĐƌŝďĞ ƚŚĞ ĐŽŵƉŽŶĞŶƚƐ ĂŶĚ 
ŝŵƉůĞŵĞŶƚĂƟŽŶ ŽĨ ĚŝīĞƌĞŶƚ ƚǇƉĞƐ 
ŽĨ vaccines. 

Define new different strategies for 
vaccines developments such as 
pathogen-based vaccines, viral-
vector-based vaccines, nucleic 
acidʹbased vaccines, protein-
based vaccines). 

�ǀĂůƵĂƚĞ ƚŚĞ ƐƚƌĞŶŐƚŚƐ ĂŶĚ 
ůŝŵŝƚĂƟŽŶƐ ŽĨ ŶĂŶŽƚĞĐŚŶŽůŽŐǇ ĂŶĚ 
ZE�ŝ ĂƉƉůŝĐĂƟŽŶƐ ŝŶ ĚĞǀĞůŽƉŵĞŶƚ 
of vaccines 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

ϭ͘ϯ 

Key Aspects in Vaccine Design͗ 

 

   �ĞĮŶĞ ƚŚĞ ŬĞǇ ĂƐƉĞĐƚƐ ŽĨ 
ǀĂĐĐŝŶĞ ĚĞƐŝŐŶ ĂŶĚ ƚŚĞŝƌ 
ĞīĞĐƟǀĞŶĞƐƐ ŝŶ ƚŚĞ ƚĂƌŐĞƚ 
ƉŽƉƵůĂƟŽŶƐ. dŚĞ ƵƐĞ ŽĨ ĂŶŝŵĂů 

 

 dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ŵŽĚĞůƐ ƚŚĂƚ ĂĐĐƵƌĂƚĞůǇ ŵŝŵŝĐ 
ŚƵŵĂŶ ĚŝƐĞĂƐĞ.  

   �ǆƉůĂŝŶ ƚŚĞ ĞŵĞƌŐŝŶŐ 
ƚĞĐŚŶŽůŽŐŝĞƐ ŝŶ ŶŽŶǀŝƌĂů ǀĂĐĐŝŶĞ 
ĚĞǀĞůŽƉŵĞŶƚ.   ZĞĐŽŐŶŝǌĞ ĂŶĚ 
ĐŽŵƉƌĞŚĞŶĚ ƚŚĞ sŝƌƵƐͲ>ŝŬĞ 
WĂƌƟĐůĞ ĂŶĚ EĂŶŽƉĂƌƟĐůĞ ^ƵďƵŶŝƚ 
sĂĐĐŝŶĞƐ ĂŶĚ �E� ĂŶĚ ZE� 
sĂĐĐŝŶĞƐ 

ϭ͘ϰ 

New Strategies for Vaccine 
Development   

  /ĚĞŶƟĨǇ ĚŝīĞƌĞŶƚ ƚĞĐŚŶŽůŽŐŝĞƐ 
ƵƐĞĚ ŝŶ ǀĂĐĐŝŶĞƐ ŵĂŶƵĨĂĐƚƵƌŝŶŐ 
(Pathogen-Based Vaccines, Viral-
Vector-Based Vaccines and 
Nucleic AcidʹBased Vaccines)     

   �ǀĂůƵĂƚĞ ƚŚĞ ƉƌŽƐ ĂŶĚ ĐŽŶƐ ŽĨ 
ĞĂĐŚ  

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

ϭ͘ϱ 

^ƉĞĐŝĮĐ dĞĐŚŶŽůŽŐŝĞƐ͗ 

 

Recognize new technologies such 
Nanotechnology applied to 
subunit vaccines (VLPs and Small 
Subviral Particles, Ferritin Cages, 
Vault Particles, Encapsulins, In 
Silico Designed Nanoparticles and 
innate RNA interference (RNAi) 
mechanisms. 

   �ǆƉůĂŝŶ ƚŚĞ traditional platforms 
for protein vaccine manufacturing 
(Bacteria (E. coli, Yeast, Insect cell, 
Mammalian Cells) and recognizing 
types of recombinant vaccines 
using various hosts 

 

dǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

 

YƵŝǌǌĞƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

Ϯ͘Ϭ ^ŬŝůůƐ 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

Ϯ͘ϭ 

Vaccines Design and 
Implementation: 

Design and implement 
appropriate vaccine strategy for 
addressing some infectious 
diseases. 

Select and adapt suitable 
bioassays vaccine's delivery 
components to key immune cells 
and lymphoid tissues.  

Perform basic bioassay 
procedures and laboratory 
techniques for vaccines 
effectiveness. 

Maintain accurate records and 
document biomonitoring activities 
as per scientific standards. 

 

 

ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   

 

Ϯ͘Ϯ 

Data Analysis and Interpretation: 

 

   Analyze bioassay and results 
using appropriate statistical tools 
and software. 

   Interpreting bioassay results in 
the context of established drug 
delivery and immunization 
knowledge and relevant published 
data. 

    Identify and analyze potential 
confounding factors and 
limitations in biomonitoring data. 

    Draw conclusions and 
inferences from biomonitoring 
studies to inform health risk 
assessment and management 
decisions. 

 

 

ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

Ͳ�ƐƐŝŐŶŵĞŶƚƐ 

ͲǁƌŝƩĞŶ ĞǆĂŵƐ   
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

Ϯ͘ϯ 

Critical Thinking and Problem-
Solving: 

 

   Critically evaluate existing 
knowledge and apply it to address 
future pandemic challenges. 

   Develop creative solutions for 
Improving vaccines development 
strategies and interpretation of 
data. 

      Recognize ethical 
considerations and potential 
biases in drug delivery research 
and data analysis. 

   Contribute to the advancement 
of bioassay techniques and 
technologies for production of 
effective vaccines and evaluating 
risk assessment 

 

ͲdǁŽ ĐƌĞĚŝƚƐ ǁĞĞŬůǇ 
ůĞĐƚƵƌĞƐ 

ͲdƵƚŽƌŝĂůƐ 

ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 

Ϯ͘ϰ 

Continuous Learning and 
Professional Development: 

 

    Stay updated with the latest 
advancements in vaccines 
emerging technologies, bioassay 
techniques, and vaccines design, 
delivery, and dynamics. 

   Seek out opportunities for 
professional development and 
collaboration with other 
professionals in biotechnology 
engineering. 

   Adapt and expand student's 
skillset to address emerging 
universal challenges and 
contribute to innovative solutions 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ϯ͘Ϭ sĂůƵĞƐ͕ ĂƵƚŽŶŽŵǇ͕  ĂŶĚ ƌĞƐƉŽŶƐŝďŝůŝƚǇ 

ϯ͘ϭ 

sĂůƵĞƐ 

�ŝŽƚĞĐŚŶŽůŽŐŝĐĂů ^ƚĞǁĂƌĚƐŚŝƉ: 
�ĞǀĞůŽƉ ĂŶ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞ 
ŝŶƚƌŝŶƐŝĐ ǀĂůƵĞ ŽĨ ǀĂĐĐŝŶĞƐ ĂŶĚ Ă 
ĐŽŵŵŝƚŵĞŶƚ ƚŽ ƚŚĞŝƌ 
ĚĞǀĞůŽƉŵĞŶƚ ĨŽƌ ĞīĞĐƟǀĞ 
ƚŚĞƌĂƉĞƵƟĐ ĞīĞĐƚ. 

 

^ƵƐƚĂŝŶĂďŝůŝƚǇ: /ŶƚĞŐƌĂƚĞ ƉƌŝŶĐŝƉůĞƐ 
ŽĨ ƐƵƐƚĂŝŶĂďŝůŝƚǇ ŝŶƚŽ ďŝŽĂƐƐĂǇ 
ƉƌĂĐƟĐĞƐ͕ ĐŽŶƐŝĚĞƌŝŶŐ ůŽŶŐͲƚĞƌŵ 
ĐŽŶƐĞƋƵĞŶĐĞƐ ĂŶĚ ĐŚĂůůĞŶŐĞƐ 
ƉƌŽǀŽŬĞĚ ďǇ ĨƵƚƵƌĞ ƉĂŶĚĞŵŝĐƐ. 

WƌĞĐĂƵƟŽŶĂƌǇ WƌŝŶĐŝƉůĞ: �ƉƉůǇ ƚŚĞ 
ƉƌĞĐĂƵƟŽŶĂƌǇ ƉƌŝŶĐŝƉůĞ ǁŚĞŶ 
ĂƐƐĞƐƐŝŶŐ ƉŽƚĞŶƟĂů ĐŽŶƚĂŐŝŽƵƐ 
ƉĂƚŚŽŐĞŶƐ͕ ĨĂǀŽƌŝŶŐ ĐĂƵƟŽŶ ĂŶĚ 
ƉƌŽƚĞĐƟǀĞ ŵĞĂƐƵƌĞƐ ĞǀĞŶ ŝŶ ƚŚĞ 
ĨĂĐĞ ŽĨ ƵŶĐĞƌƚĂŝŶƚǇ. 

^ŽĐŝĂů :ƵƐƟĐĞ: ZĞĐŽŐŶŝǌĞ ƚŚĞ 
ƵŶĞƋƵĂů ĚŝƐƚƌŝďƵƟŽŶ ŽĨ 
ƉĂƚŚŽŐĞŶŝĐŝƚǇ ƌŝƐŬƐ ĂŶĚ ĂĚǀŽĐĂƚĞ 
ĨŽƌ ĞƋƵŝƚĂďůĞ ĂĐĐĞƐƐ ƚŽ ƐĂĨĞ 
ĞŶǀŝƌŽŶŵĞŶƚƐ ĨŽƌ Ăůů ĐŽŵŵƵŶŝƟĞƐ. 

 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 

ϯ͘Ϯ 

�ƵƚŽŶŽŵǇ: 
 

   �ƌŝƟĐĂů dŚŝŶŬŝŶŐ ĂŶĚ WƌŽďůĞŵͲ
^ŽůǀŝŶŐ: &ŽƐƚĞƌ ŝŶĚĞƉĞŶĚĞŶƚ 
ƚŚŝŶŬŝŶŐ ƐŬŝůůƐ ĨŽƌ ĞǀĂůƵĂƟŶŐ 
ďŝŽĂƐƐĂǇ ĚĂƚĂ͕ ŝŶƚĞƌƉƌĞƟŶŐ ƌĞƐƵůƚƐ͕ 
ĂŶĚ ƉƌŽƉŽƐŝŶŐ ŝŶŶŽǀĂƟǀĞ 
ƐŽůƵƟŽŶƐ ƚŽ ŚĞĂůƚŚ ƌŝƐŬ ĐŚĂůůĞŶŐĞƐ. 

   ^ĐŝĞŶƟĮĐ /ŶƚĞŐƌŝƚǇ: hƉŚŽůĚ ƚŚĞ 
ƉƌŝŶĐŝƉůĞƐ ŽĨ ƐĐŝĞŶƟĮĐ ŝŶƚĞŐƌŝƚǇ ďǇ 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

ĐŽŶĚƵĐƟŶŐ ƌĞƐĞĂƌĐŚ ǁŝƚŚ ŚŽŶĞƐƚǇ͕  
ƚƌĂŶƐƉĂƌĞŶĐǇ͕  ĂŶĚ ĂĐĐŽƵŶƚĂďŝůŝƚǇ. 

   >ŝĨĞůŽŶŐ >ĞĂƌŶŝŶŐ: �ĞǀĞůŽƉ Ă 
ƉĂƐƐŝŽŶ ĨŽƌ ĐŽŶƟŶƵŽƵƐ ůĞĂƌŶŝŶŐ 
ĂŶĚ ƐĞůĨͲĚŝƌĞĐƚĞĚ ƌĞƐĞĂƌĐŚ ƚŽ ƐƚĂǇ 
ĐƵƌƌĞŶƚ ǁŝƚŚ ĂĚǀĂŶĐĞƐ ŝŶ 
ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů ŬŶŽǁůĞĚŐĞ ĂŶĚ 
ƚĞĐŚŶŝƋƵĞƐ. 

    WƌŽĨĞƐƐŝŽŶĂů �ŽŵŵƵŶŝĐĂƟŽŶ: 
,ŽŶĞ ĞīĞĐƟǀĞ ĐŽŵŵƵŶŝĐĂƟŽŶ 
ƐŬŝůůƐ ƚŽ ƐŚĂƌĞ ĐŽŵƉůĞǆ ŝŶĨĞĐƟŽƵƐ 
ĚŝƐĞĂƐĞ ĐŽŶƚƌŽů ĂŶĚ ĚƌƵŐ ĚĞůŝǀĞƌǇ 
ĚĂƚĂ ĂŶĚ ĂŶĂůǇƐĞƐ ǁŝƚŚ ĚŝǀĞƌƐĞ 
ĂƵĚŝĞŶĐĞƐ͕ ŝŶŇƵĞŶĐŝŶŐ ŝŶĨŽƌŵĞĚ 
ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ.͕  

 

ϯ͘ϯ 

ZĞƐƉŽŶƐŝďŝůŝƚǇ: 

 

    �ĂƚĂ YƵĂůŝƚǇ ĂŶĚ �ƚŚŝĐƐ: �ŶƐƵƌĞ 
ĂĚŚĞƌĞŶĐĞ ƚŽ ĞƚŚŝĐĂů ƌĞƐĞĂƌĐŚ 
ƉƌĂĐƟĐĞƐ ĂŶĚ ŵĂŝŶƚĂŝŶ ůŽŌǇ 
ƐƚĂŶĚĂƌĚƐ ŽĨ ĚĂƚĂ ƋƵĂůŝƚǇ ĐŽŶƚƌŽů 
ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ ďŝŽĂƐƐĂǇ ƉƌŽĐĞƐƐ. 

     ZŝƐŬ �ŽŵŵƵŶŝĐĂƟŽŶ: �īĞĐƟǀĞůǇ 
ĐŽŵŵƵŶŝĐĂƚĞ ƌŝƐŬƐ ĂŶĚ 
ƵŶĐĞƌƚĂŝŶƟĞƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ 
ŝŶĨĞĐƟŽƵƐ ĚŝƐĞĂƐĞƐ ĐŽŶƚƌŽů ƚŽ 
ƐƚĂŬĞŚŽůĚĞƌƐ͕ ĞŵƉŽǁĞƌŝŶŐ ƚŚĞŵ 
ƚŽ ŵĂŬĞ ŝŶĨŽƌŵĞĚ ĚĞĐŝƐŝŽŶƐ ĂďŽƵƚ 
ƚŚĞŝƌ ŚĞĂůƚŚ ĂŶĚ ĞŶǀŝƌŽŶŵĞŶƚ. 

    WŽůŝĐǇ �ĚǀŽĐĂĐǇ: �ŶŐĂŐĞ ŝŶ 
ƌĞƐƉŽŶƐŝďůĞ ĂĚǀŽĐĂĐǇ ĨŽƌ ĞīĞĐƟǀĞ 
ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů ĂŶĚ ĚƌƵŐ ĚĞůŝǀĞƌǇ 
ƉŽůŝĐŝĞƐ ĂŶĚ ƌĞŐƵůĂƟŽŶƐ ďĂƐĞĚ ŽŶ 
ƐŽƵŶĚ ƐĐŝĞŶƟĮĐ ĞǀŝĚĞŶĐĞ͕ 
ƉƌŽŵŽƟŶŐ ŝŶĨŽƌŵĞĚ ƌŝƐŬ 
ŵĂŶĂŐĞŵĞŶƚ ƐƚƌĂƚĞŐŝĞƐ. 

 

'ƌŽƵƉ ĚŝƐĐƵƐƐŝŽŶƐ 
ͲWƌĞƐĞŶƚĂƟŽŶƐ 

ͲZĞƉŽƌƚƐ 
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�ŽĚĞ �ŽƵƌƐĞ >ĞĂƌŶŝŶŐ KƵƚĐŽŵĞƐ 
�ŽĚĞ ŽĨ �>KƐ 
ĂůŝŐŶĞĚ ǁŝƚŚ 

ƉƌŽŐƌĂŵ 
dĞĂĐŚŝŶŐ ^ƚƌĂƚĞŐŝĞƐ �ƐƐĞƐƐŵĞŶƚ 

DĞƚŚŽĚƐ 

     WƌŽĨĞƐƐŝŽŶĂů �ĐĐŽƵŶƚĂďŝůŝƚǇ:     
ZĞĐŽŐŶŝǌĞ ĂŶĚ ƚĂŬĞ ƌĞƐƉŽŶƐŝďŝůŝƚǇ 
ĨŽƌ ƚŚĞ ƉŽƚĞŶƟĂů ŝŵƉĂĐƚƐ ŽĨ 
ďŝŽŵŽŶŝƚŽƌŝŶŐ ĂĐƟǀŝƟĞƐ ŽŶ ƚŚĞ 
ŚƵŵĂŶ ŚĞĂůƚŚ ĂŶĚ ƐƵƌƌŽƵŶĚŝŶŐ 
ĐŽŵŵƵŶŝƟĞƐ͘ 

 

 

C. Course Content: 
EŽ >ŝƐƚ ŽĨ dŽƉŝĐƐ �ŽŶƚĂĐƚ ,ŽƵƌƐ 

ϭ 
Introduction on vaccines and its impacts on public health, principles of 
structure-based vaccine design, mode of action of vaccines and their impact on 
herd immunity, who cannot have vaccines and side effects of vaccination. 

ϯ 

Ϯ • Key Aspects in vaccine design, delivery, and dynamics and their effects on 
therapeutic efficiency. 

ϯ 

ϯ • Novel strategies for vaccine development (Pathogen-Based Vaccines, Viral-
Vector-Based Vaccines and Nucleic AcidʹBased Vaccines) 

ϯ 

ϰ 
Nanotechnology applied to subunit vaccines (VLPs and Small Subviral Particles, 
Ferritin Cages, Vault Particles, Encapsulins, In Silico Designed Nanoparticles and 
innate RNA interference (RNAi) mechanisms 

ϯ 

ϱ 
Traditional platforms for protein vaccine manufacturing (Bacteria (E. coli, 
Yeast, Insect cell, Mammalian Cells) and recognizing types of recombinant 
vaccines using various hosts 

ϯ 

ϲ 
Alternative platforms for protein vaccine manufacturing (NonʹE. coli Bacterial 
Systems, New Approaches in Yeast Platform, Transgenic Animals, Insects, 
Plant-Based Systems and Microalgae. 

ϯ 

ϳ 
Recent applications of structure-based vaccine-design principles (e.g. SARS-
CoV-2, Influenza virus, Nipah virus, Human metapneumovirus F, Ebola, and 
Marburg viruses and RNAi based vaccines for covid-19 

ϯ 

ϴ Challenges and approaches of vaccines commercialization and 
assessment of vaccines safety  ϯ 
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dŽƚĂů 30 

  

 
 

D. Students Assessment Activities: 

No Assessment Activities *  

Assessment 
timing 

(in week no) 

Percentage of Total 
Assessment Score 

1.  Midterm exam-1 5th week 20% 

2.  Midterm exam-2 10th week 20% 

3.  
Assignments, presentations, attendance, data 
search, participation 

Throughout 
the course 
duration 

20% 

4. Final exam 16th week 40% 

*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.) 
E. Learning Resources and Facilities ͗ 
1. References and Learning Resources: 

Essential References 

1- Arpagaus, C. (2023). Spray drying of vaccines: from laboratory 
research to industrial applications. Springer Nature.  

2- Mao, H. H., & Chao, S. (2020). Advances in vaccines. Current 
Applications of Pharmaceutical Biotechnology, 155-188. 

3- Orenstein, W., Offit, P. A., Edwards, K. M., & Plotkin, S. A. 
(2017). Vaccines E-Book. Elsevier Health Sciences. 

4- Giese, M. (2013). Molecular Vaccines. Springer. 
 

Supportive References  

Electronic Materials Tizard, I. R. (2019). Vaccines for Veterinarians E-Book. Elsevier Health 
Sciences. 

Other Learning Materials  
 

2. Educational and Research Facilities and Equipment Required: 

Items Resources 

facilities  
(Classrooms, laboratories, exhibition rooms, 

simulation rooms, etc.) 
Classroom 

عبدالملك عبدالعزيز عبدالرحمن الناصر
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Items Resources 

Technology equipment 
(Projector, smart board, software) Projector, smart board 

Other equipment 
(Depending on the nature of the specialty)  

 

F. Assessment of Course Quality:  
Assessment Areas/Issues   Assessor Assessment Methods 

Effectiveness of teaching Students Indirect 
Effectiveness of students assessment Faculty Direct 

Quality of learning resources Faculty Direct 
The extent to which CLOs have been 

achieved Faculty Direct 

Other   
Assessor (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  

Assessment Methods (Direct, Indirect) 
 
 
G. Specification Approval Data: 

COUNCIL /COMMITTEE BIOLOGY DEPARTMENT COUNCIL 

REFERENCE NO. 23 

DATE 23/8/1445 
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