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1. Oral Polio Vaccine
2 . Oral Polio Vaccine
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Table (1): Comparison between classical injectable vaccination and oral vaccination

Vaccination Type Classical Injectable Vaccination

Oral Vaccination

Delivery Method deliver antigen

Injection with needle and syringe to

Oral administration via gastrointestinal tract to
mucosal tissues

Immune Response . .. .
induces systemic immunity

Intramuscular or subcutaneous injection

Induces both systemic and mucosal immunity

Immune Pathway

Triggers immune response via antigen
presentation to circulating immune cells

Triggers immune response via antigen presentation
to mucosa-associated lymphoid tissue (MALT)

Requires lower antigen doses per

D .. . Requires higher antigen doses per administration
osage administration qa & & P
e Usually stable at room temperature or May require specific temperature and storage
Stability . .\ -
refrigerated conditions conditions
Often requires adjuvants to enhance . .
Adjuvants . 9 ! May not require adjuvants
immune response
Cost Includes additional costs for needles, May reduce costs by eliminating the need for
syringes, and trained personnel injection equipment
Safety Risk of side effects such as injection site Risk of side effects such as gastrointestinal

reactions

discomfort
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Figure (1): Microalgae and microalgae cultivation systems and their applications
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This figure was created by the author using an Al-based design tool.
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Figure (2): A photo-bioreactor for algae cultivation in a laboratory setting
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This figure was created by the author using an Al-based design tool.
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9. Escherichia coli

10 . Docosahexaenoic acid

11 . Biolistics

12 . Gut-Associated Lymphoid Tissue (GALT)
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Figure (3): Mechanism of oral immunization
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Oral Immunization Mechanism In the intestine, immune responses can be summarized as follows: at the inductive site, M cells transport antigens to
antigen-presenting cells such as dendritic cells (DCs). These DCs, acting as antigen-presenting cells, stimulate the differentiation of naive T cells into
T helper (Th) cells. The differentiated Th1 cells produce cytokines like interferon-gamma (IFN-y) and tumor necrosis factor-alpha (TNF-a), which
mediate cellular immunity. Allergens, on the other hand, induce the differentiation of Th2 cells, which secrete cytokines such as interleukin-4 (IL-4),
IL-5, IL-10, and IL-13, aiding in the production of various neutralizing antibodies. Activated B cells exit the lymph nodes and enter systemic
circulation. Eventually, these B cells migrate to effector sites, where they differentiate into plasma cells. These plasma cells then produce specific
secretory immunoglobulin A (sIgA). This figure was created by the author using an Al-based design tool.
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1. Antigen Presenting Cells (APC)
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1 . Docosahexaenoic acid

2 . Eicosapentaenoic acid
3. Dunaliella salina

4 . Haematococcus pluvialis
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3 . Human Papillomavirus
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1. Chlamydomonas reinhardtii
2 . Generally Recognized As Safe
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