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also be involved in diseases such as autoimmune diseases1-3 or cancer4,5. T cells are vital 

diseases6-8. In this thesis, we have focused on the treatment of diseases in which T cells 

treatment strategies using liposomes, which is introduced in .

various physical forms. In 

considered and studied in detail when designing the liposomes.
In 

9-14

+ T cell 

in vitro and in vivo

and ,  and 
focus on using liposomes to treat atherosclerosis. Atherosclerosis is the predominant 

wide15

16. LDL 

16

17

of immune cells, especially T cells2,18 or foam cells19
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atherosclerosis. In  we designed liposomes that can induce Tregs. Liposomes 

+ T cell epitope. These liposomes 
in vitro and in vivo in 

20-31

32. Through 

33,34

in vitro
In vitro and in vivo, liposomes interact with 

around the liposomes35

and lead to clearance via SRs36-39

atherosclerosis40

have not studied.

resident macrophages41

the pathogenesis of atherosclerosis, since they can phagocytose lipids and become large 
lipid-rich foam cells42. These foam cells are unable to migrate out of the vessel wall, leading 

43. Therefore, a 

cells19, which was our goal in . Macrophages are able to reverse cholesterol 
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44

e.g.

45. Unfortunately, when administered systemically at 

to high triglyceride levels in the plasma or liver46-48

drug delivery vehicle such as liposomes can overcome this problem49

50,51

, 
and

in vitro
macrophages. In vivo

to treat cancer, which is another major health concern52

53. T 
4,5, 

54. As we have shown in 

 we aimed 

55. The Hannover 

responses against Adpgkmut
56. This 

ex 
vivo 57

to T cells and prime them to destroy the cancer cells58 + T cell responses, 

59. Unfortunately, ex vivo 
57. 

in situ in a simpler way60. First, we compared non-adjuvanted Adpgkmut liposomes 
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+ T cell response, so we 

the liposomes with another neoepitope, Alg8mut.  Similar to Adpgkmut

56

+ + 
epitope MTAG85B61

mut
62

+

+ + responses. 
Due to the lack of improvement of the Adpgkmut

+ 

minimal Adpgkmut
+ T cells responded to the 

+ T cells and eliminate established tumors.

63.
In 

liposomes have been applied in the treatment of cancer64, and to cross the blood-
brain barrier to treat neurological diseases such as Alzheimer’s65. Several liposomal 

66

67.

literature concerning this parameter. Therefore, we aimed to enhance our understanding 

liposomal rigidity and Treg responses in 
protocol for measuring the rigidity of liposomes using AFM, which can also be applied to 

immune responses, and could help others with the design of liposomal vaccines. It should 
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and 

humanized mice68

69

mimicking liposomes led to the liposomes crossing the blood-brain barrier in an in vitro 
culture model70

71, and thereby their immunogenicity. As opposed to our study with Lyp-1 
liposomes, the tolerogenic liposomes in 

liposomes in mice with established atherosclerosis.
 Tregs are not only important in the treatment of atherosclerosis, but are 
involved in many other diseases, grouped under the term autoimmune diseases72

73. 
There is currently no cure for any of the autoimmune diseases, and treatment focuses 

long-term treatment74-76

33 and rheumatoid 
77. All of this work is vital for developing a possible treatment for autoimmune 

diseases.
, but instead of suppressing 

78 or T cells79, and immunotherapy against 
80

81, and our 

diseases82,83

cancer84

range of epitopes, liposomes could be an important player in the future of personalized 
therapies85

in vivo animal models86 and in 
vitro human cells87. Therefore, further development of these liposomes should always 
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to test whether the liposomes are safe to use, either in the short-term or long-term.

therefore cost88

89 and 
90,91 are proven to be able to reproducibly manufacture large amounts 

clinical trials66

promising.
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