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1

viruses, bacteria and parasites, and sustains homeostasis. The immune system is broadly 

which is performed by immune cells of the innate immune system, such as macrophages 

1

than the innate immune system and importantly has the ability to form immunological 
memory2

+ and 
+ 3 + T cells can kill target cells, such as cancer cells and cells 

that are infected4

environment5,6

+ T cells5 +

+ + T cell 
+

7. Th1 

and IL-188,9 7. IL-2 is an important 
+ T cell subtypes10. 

+

11

12. They produce IL-4, IL-5, 
and IL-1311

Th1 responses13 14

15. Th2 cells are thereby involved in allergic 
responses12. Th17 cells play an important role in auto-immune diseases and are vital 

7

16

cells, B cells, and macrophages17. IL-21 is implicated in several autoimmune diseases18. 
Th17 cells secrete IL-17, IL-21, IL-22, and IL-2519

18. IL-
18. IL-22 is important for 

18

20

21. They 
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20 + 
+

22,23.

+ T cell subsets.
+ T cell 

subset
Signature cytokines

Th1
-

Th2 IL-4, IL-5, IL-13 -

Th17 IL-17, IL-22, IL-21, 
IL-25 of other immune cells, autoimmunity, enhancing 

Treg Suppressing other immune cells, maintaining im-

 

24-26. 
Atherosclerosis is the predominant underlying pathology of cardiovascular disease 

22

27

monocytes27

28. There 

T and B lymphocytes28,29

in atherosclerosis, it is generally accepted that Th1 cells progress the disease, while 
25,30 31. 

25.

deaths in the United States in the year 201923

are contained and will not spread to other parts of the body, while malignant tumors 
32. In cancer, T cells can recognize tumor-associated 

33,34

35. Another type of 
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1

on the cell surface of tumor cells36

+ + T cell responses to 
overcome this immune escape37.

+ + T cell responses to 
38, or to suppress 

diseases39. Strategies include cytokine therapy40 41 or T cells42

43

44-49

50

51, metals52, lipids53, proteins54

Some of these materials have intrinsic 
55

56 or 
57 on their surface can induce tolerance. 

58 59 can 

60 

61.
 Here we focus on liposomes because they have been FDA-approved for certain 
therapies62

53

53

63. In 
this thesis, we prepared immune-suppressing liposomes to treat atherosclerosis, and 

not be reached when using non-delivery approaches64
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 reviews some of the most 

In  we present a detailed study 

delay atherosclerosis progression in a mouse model.  also focuses on liposomal 
treatment of atherosclerosis, but here liposomes were prepared to target to foam cells 

 again centers around 
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