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INTRODUCTION

The use of blood concentrates dates back to the 
1970’s1,2, and these blood by-products have several 
applications in medicine and related areas. However, at the 
beginning of this century, there was a tremendous increase 
in the use of these biomaterials with the development 
of platelet-rich fibrin (PRF), using only a 9 ml blood 
collection tube followed by a centrifugation process at 
approximately 700 g for 12 minutes3-5. PRF became 
known as the second generation of blood concentrates as 
it differed from the previous ones that used anticoagulant 
drugs and other products to assist in clot activation, 
depending on their clinical application.

Since the introduction of PRF, there has been a 
significant increase in research on these blood concentrates. 
Many experiments were carried out to discover PRF’s 
characteristics and properties, always aiming at the best 
technique or form of clinical use for its different variations. 
Methods were introduced to increase the concentration of 
blood cells, cytokines, and blood-derived growth factors3-5. 
In general, clinical research since then has demonstrated 
remarkable efficacy in using this biomaterial in the tissue 
healing process and the reduction of postoperative pain6-8.

DEVELOPMENT

In 2018, a method used blood collection tubes for 
special liquids (white cap). The method’s centrifugation 
process does not allow the formation of the clot present 
in the original PRF. This presented a portion similar to 
PRF without the presence of the fibrin matrix, known as 
injectable PRF (i-PRF) or liquid PRF. After this initial 
process, the collection is performed, heating the blood 
serum with a portion of the platelet-poor plasma. It is 
followed by the incorporation of the area with the highest 
concentration of blood cells. The area is rich in growth 
factors and cytokines. For some authors, this area is 
known as platelet-rich plasma (PRP) or plasma rich in 

growth factors (PRGF). With the inclusion of this liquid 
portion in the previously produced albumin gel, Alb-
CGF4 (Albumin + Concentrate of Growth Factors) was 
created, later called Alb-PRF5 (Albumin + PRF liquid).

Alb-PRF was initially developed to be a biocompatible 
biomaterial without the addition of chemicals, which would 
increase the degradation time of blood concentrates in the 
human body. In addition, the main idea was for Alb-PRF 
to be used as a barrier in guided bone regeneration in dental 
procedures3. However, due to its consistency and biological 
properties, its clinical application is increasing every day, as 
it is also used in cosmetic procedures, such as fillers.

With the development of Alb-PRF and research of 
this biomaterial, the developers of this blood concentrate 
carried out research to determine the time of reabsorption 
in the subcutaneous tissue of mice. In this study, it was 
observed by the researchers that after 21 days, the Alb-
PRF remained in the applied region, and no significant 
degradation was noticed5. Theoretically, this period can 
be equivalent of four to six months in humans, according 
to the authors of this study.

Thus, incorporating it into the local treatment of 
malignant lesions becomes quite viable since it has already 
been observed that the binding between nanoparticles 
and serum albumin is a known and applicable method 
for carrying out the drug-delivery system (e.g., leukemia). 
The same process can be applied to Alb-PRF.

 The process occurs through hydrophobic bonds with 
the nanoparticles used to treat malignant tumors (e.g., 
gold nanoparticles, biopolymers)9. This compound can 
be injected into the affected tissue, mainly in soft tissues, 
and kept for an extended period, which allows for the 
release of the drug in the affected site.

One of the issues to be studied is the size of albumin 
particles, which can influence the time of absorption 
and release of the drug. It is known that nanoparticles 
up to 8 nm9 are quickly released by glomerular filtration, 
which will facilitate the elimination of the drug from the 
human body.
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The Alb-PRF production consists of an autologous 
blood concentration3,5. The blood drawing uses white cap 
tubes without any additive, and the blood sample then 
goes to the centrifuge to obtain the liquid phase (plasma 
+ portion rich in cells) -- 8 minutes centrifugation at 700 
RCF-max3,5. After processing, it was possible to use the 
plasma and remaining decanted blood material containing 
red cells.

Approximately 2 ml of the initial portion of plasma 
was collected using a syringe with an 18 G needle, while 
the rest of the blood (portion rich in cells, and red blood 
cells) was preserved at room temperature (20°C). The 
syringes containing platelets poor plasma (PPP) were 
inserted into a device for the human plasma denaturation 
of proteins. After 10 minutes at a temperature of 75°C, 
the syringes were stored at room temperature for another 
10 minutes to allow cooling3,5.

Subsequently, using a 10 ml syringe with an 18 G 
needle, the 4 ml of the rich portion from the buffy coat 
layer was collected, added to the heated PPP layer in the 
glass container3,5, and gently mixed with nanoparticle 
or any other drug to activate the biomaterial for drug 
delivery.

CONCLUSION

According to the present idea, Alb-PRF containing the 
nanoparticles for cancer treatment could be a viable drug 
delivery system vehicle in malignant lesions. This type of 
drug delivery system is a novel downstream application 
of Alb-PRF.
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