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Background: Topical platelet-rich plasma (PRP) must demonstrate stability to insure biologic activity in aesthetic medicine. 
Objective: The objective of this research was to evaluate the role of platelet homeostasis in a novel PRP topical cosmetic formulation 
to provide facial appearance improvement. 
Methods: The stability of the topical PRP formulation was evaluated in vitro followed by clinical in vivo testing. The in vitro evaluation 
examined platelet stability and morphology over a 90-day period within the preservative cosmetic base utilizing ELISA and light 
microscopy (LM)/scanning electron microscopy (SEM). The in vivo clinical study enrolled 20 subjects in a 120-day double blind split face 
study to evaluate the effect of 5–7x concentrated PRP compared to 2–3x concentrated PRP on facial photoaging. Cosmetic effect was 
evaluated by the subject and the dermatologist investigator on a 5-point ordinal scale at baseline, week 8, and week 16. 
Results: 90-day stability for the topical PRP formulation was verified via ELISA and LM/SEM. ELISA showed the PRP was more inactive 
than control conditions via analyte concentration curves (PDGF-AB, EGF, and P-Selectin). LM/SEM demonstrated the PRP had less 
aggregation/activation over time within the cosmetic base and that refrigeration is superior to room-temperature storage thus delaying 
full platelet degranulation. The in vivo clinical study demonstrated parity between 20ml and 60ml PRP in terms of clinical efficacy.
Conclusion: Platelets remain viable for up to 90 days in a refrigerated cosmetic vehicle with demonstrated topical clinical PRP facial 
benefits.  PRP kits of 20ml and 60ml volumes for topical PRP are equally efficacious.
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 ABSTRACT

 INTRODUCTION

Platelet-rich plasma (PRP) originally was used in the 
orthopedic and dental arenas for its regenerative effects 
in wound healing.1-2 PRP is gaining popularity in aesthetic 

medicine as an injectable and topical treatment for improving 
the appearance of photoaged skin.3-5 Efficacious topical PRP for 
long term usage was not previously possible due to shelf life 
and stability limitations.

Platelets are anucleaic cytoplasmic fragments derived from 
megakaryocytes found in bone marrow. The platelet contains 
mitochondria, microtubules, and α, δ, λ-granules.6 There may 
be 50 to 80 granules in a platelet containing biologically active 
substances including adhesive proteins, plasma proteins, 
cellular mitogens, coagulation factors, protease inhibitors, 
micro vesicles, and exosomes.7 During platelet activation, 
degranulation occurs leading to the secretion of biologically 
active molecules. Degranulation of PRP must be inhibited until 
the topical preparation is applied to the skin; thus, creating 
long-term stability challenges. 

PRP stability can be achieved by 3 key mechanisms: (1) reduce 
platelet activation during blood collection, preparation, 

centrifugation processing, and storage; (2) reduce glucose 
consumption and lactate production; (3) provide ample 
glucose during storage.8 These concepts were incorporated 
into the PRP topical vehicle utilized in this research containing  
electrolytes, an electrolytic resistant chassis, glucose, and a 
preservative system with anti-fungal/anti-bacterial property 
that also functions as a preservative for the platelet's active 
biomolecules. This research examined the ability of the topical 
vehicle to maintain platelet granule stability while delivering an 
aesthetically pleasing PRP-containing anti-aging formulation to 
the face.

 METHODS
In Vitro PRP Stability Assessment
Four (4) healthy female or male subjects who met all inclusion 
criteria and none of the exclusion criteria and signed informed 
consent (IntegReview Institutional Review Board; Austin, TX) 
were enrolled in this multi-site study.  Subjects underwent 
phlebotomy to obtain 200mL of blood for PRP preparation.  
During phlebotomy, 50mL of whole blood specimen was 
harvested per subject in a 60mL syringe containing 10mL of 
sodium citrate anti-coagulant. The anti-coagulant/whole blood 
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assessments were conducted by the dermatologist investigator 
and subjects at the same time points using the same ordinal 
scale for each side of the face in terms of itching, stinging, 
burning, redness, and swelling.  Visia CR3 (Canfield Scientific, 
Parsippany, NJ) standard 1 lighting photography of the front, 
right, and left face was completed at baseline, week 8, and week 
16.

Subsequently, subjects underwent a phlebotomy procedure 
for harvesting of 60ml of anti-coagulated blood from which 
6–9ml of PRP was prepared. In addition, subjects underwent a 
phlebotomy procedure for harvesting of 20ml of anti-coagulated 
blood from which 6–9ml of PRP was prepared. 3ml of PRP 
obtained from two different harvesting methods was added to 
the cosmetic vehicle.  One bottle was applied to the randomized 
right face and the other bottle was applied to the randomized left 
face.  Neither the subjects nor the investigator knew the identity 
of the cosmetics that were applied to each side of the face twice 
daily and rubbed until the film disappeared.  The study products 
were kept in the provided tabletop vanity refrigerator. Subjects 
were provided a sunscreen containing SPF30 moisturizer 
(Eucerin SPF 30 Sunscreen Containing Moisturizer, Beiersdorf, 
Hamburg, Germany) applied before outdoor activities. All 
product applications for the left and right face were recorded in 
a compliance diary.  

Subjects returned to the research center at week 8 for identical 
study activities and a repeat phlebotomy for fresh preparation 
of topical PRP for the right and left face. Subjects returned to 
the research center at week 16 for identical study activities and 
study completion.  

Eight volunteer subjects entered the biopsy sub study. Subjects 
underwent a 2mm punch biopsy from the randomized left or 
right preauricular area at baseline.  Two-millimeter (2mm) 
biopsies from both preauricular areas were taken from 2 
subjects at week 8 and 6 subjects at week 16.   

 RESULTS
In Vitro Results
ELISA was used to evaluate if PRP preserved in the cosmetic 
formulation substantially inhibited PRP activation over 90 days. 
In analytes PDGF-AB and EGF, the cosmetic + PRP formulation 
showed significantly less protein concentration than PRP control 
(P<.05; all temperature groups except PDGF-AB 4°C refrigeration 
condition). Less protein concentration can be interpreted as 
less activation. In analyte VEGF, the cosmetic + PRP formulation 
did not show significantly less protein concentration than PRP 
control (P>.05; all temperature groups). P-selectin was also 
evaluated through ELISA. P-selectin is a cell adhesion molecule 
that is expressed from a platelet upon activation to mediate the 
interaction between platelets, leukocytes, and endothelial cells. 
Therefore, lower P-selectin levels compared to the control would 
indicate a lower level of platelet activation. In Figure 1 at day 0 

mixture was centrifuged (EmCyte Corporation, USA) to yield 
6-9mL of PRP (5-7x baseline platelet count).

For verification of platelet stability through analyte concentration 
analysis, the study used enzyme-linked immunosorbent assay 
(ELISA) to verify if the platelets were activated or not due to 
ELISA detecting only respective analytes outside the platelet. 
In the study, three temperature states were evaluated: room 
temperature, 4◦C refrigeration, and 4◦C refrigeration to room 
temperature. Samples were stored at the respective temperature 
for 90 days and tested at respective time points: day 0, 15, 30, 
60, 90. Analyte assay kits evaluated were PDGF-AB, TGF-β1, EGF,
P-Selectin, VEGF, and IGF-1 (R&D Systems, Inc; USA). A total
of four samples were evaluated: cosmetic base, PRP, cosmetic
base + PRP, and cosmetic base + PRP + hydrochloric acid (HCl)
activator. All samples were tested in duplicate. Statistics were
completed in multiple t-tests across groups (cosmetic base +
PRP and PRP control; cosmetic base + PRP and cosmetic base
+ PRP + HCl) with statistical significance determined using the
Holm-Sidak method, with α = 0.05.

For verification of platelet stability through platelet morphology 
analysis, the study used scanning electron microscopy (SEM) 
and light microscopy (LM). In the study, two temperature 
states were evaluated: room temperature and 4◦C refrigeration. 
Samples were stored in the respective temperature for 90 days 
and tested at respective time points: day 0, 15, 30, 60, 90. A 
total of four samples were evaluated: PRP, PRP + HCl activator, 
cosmetic base + PRP, and cosmetic base + PRP + HCl activator. 

In Vivo PRP Performance Validation 
Twenty (20) female or male subjects were enrolled in this single 
site, double blind, split face study to evaluate the effects of 5-7x 
baseline platelet count PRP and 2-3x baseline platelet count 
PRP on facial photoaging.  Subjects who signed consent and 
met all inclusion criteria and none of the exclusion criteria were 
enrolled (Allendale IRB, Old Lyme, CT).  Subjects completed a 
3-day washout of facial products, including moisturizers and
cosmetics, except lip and eye cosmetics were allowed. Subjects
were asked to continue their self-selected cleanser unchanged
throughout the 16-week study.  Subjects were randomized to
determine which side of the face would receive the 60ml PRP-
containing cosmetic and which side would receive the 20ml
PRP-containing cosmetic. Each cosmetic had a total of 3mL of
PRP or 10% PRP in the cosmetic base (BioLyte-5 complex in
SoME, Aesthetics Biomedical, Phoenix, AZ). Dermatologist
investigator and subject assessments for efficacy included
dryness, lack of tactile smoothness, lack of visual smoothness,
lack of softness, lack of luminosity, lack of radiance, lack of
firmness, poor skin texture, fine facial lines, wrinkles, poor
skin tone, mottled hyperpigmentation, overall appearance
evaluated on a 5-point ordinal scale (0=none, 1=minimal,
2=mild, 3=moderate, 4=severe) at baseline, week 8, and week
16. Each side of the face was assessed separately.  Tolerability
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The PRP was activated by HCl at all time points in the study 
and under all treatment/storage conditions. PRP preserved in 
the cosmetic vehicle and stored under refrigerated conditions 
had superior platelet activation compared to controls at all time 
points. Representative SEM images of the platelet morphology 
are found in Figure 2. 

In Vivo Results
The study was successfully completed by all 20 subject 
participants with no adverse events or adverse experiences.  No 
tolerability issues were noted by the investigator with either the 
20ml or 60ml PRP preparations. Both preparations produced 
statistically significant results in all evaluated parameters at 
week 16 (dryness, lack of tactile smoothness, lack of visual 
smoothness, lack of softness, lack of luminosity, lack of radiance, 
lack of firmness, poor skin texture, fine facial lines, wrinkles, poor 
skin tone, mottled hyperpigmentation, and overall appearance). 
Thus, parity was established in terms of the investigator 
assessments for the 20ml and 60ml PRP preparations (Figure 4).   

Histology was performed for collagen I, collagen III, epidermal 

through day 90, the P-selectin concentration levels for cosmetic 
+ PRP are significantly lower than the PRP control (P<.05; all
temperature groups). This implies that the PRP preserved in
the cosmetic vehicle had enhanced stability compared to the
control. HCl, a platelet activator, demonstrated no significant
P-selectin concentration increase compared to PRP control,
which suggests the cosmetic vehicle possessed preservation
properties (P<.05; all temperature groups).

Freshly processed PRP was then used to create the samples 
PRP control, PRP control + HCl, cosmetic + PRP, and cosmetic 
+ PRP + HCl. At intermediate time points, light microscopy (LM)
and scanning electron microscopy (SEM) were performed to
evaluate platelet morphology. It was found that refrigeration
was superior to room temperature for optimal storage
conditions. Platelet integrity and quality was highest up to 15
days; however, beyond this time point platelet integrity, quality,
and quantity diminished in all groups. Platelet morphology
showed that PRP preserved in the cosmetic vehicle resulted in
higher quality and quantity of preserved platelets compared to
the control conditions at later time points (30, 60, and 90 days).

FIGURE 1. P-Selectin Analyte ELISA verification of PRP control, Cosmetic + PRP, and Cosmetic + PRP + HCl, respectively. (A) Room temperature; 
(B) 4°C Refrigeration; (C) 4°C Refrigeration to room temperature. All samples were ran in duplicate; P< 0.05 between PRP Control and Cosmetic +
PRP; P> 0.05 between Cosmetic + PRP and Cosmetic + PRP + HCl.

FIGURE 2. Scanning Electron Microscopy at 4C Refrigeration. (A) 
PRP control, (B)cosmetic + PRP, (C) Cosmetic + PRP + HCl at time 
points: day 0 and 60, respectively. Cosmetic +PRP at day 60 remains 
well preserved (inactive platelets) shown in panel B. Upon activation 
with HCl, the Cosmetic + PRP demonstrates visible platelet activation 
shown in Panel C.

FIGURE 3. Collagen I reacted skin samples at baseline and 60mL 
Cosmetic + PRP. Black Border; Baseline raw image on the top and 
membrane quantification analysis on the bottom. Orange Border; 
Treatment A, 60mL PRP + Cosmetic vehicle base, raw image on the top 
and membrane quantification on the bottom. 
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thickness, rete pegs, nuclear counts, and aquaporin-3 to compare 
the 20ml and 60ml PRP preparations. Collagen I (Figure 3 and 
III immunohistochemistry revealed no significant difference 
from baseline between the 2 preparations. In addition, there 
were no differences in epidermal thickness, rete peg presence, 
nuclear counts and aquaporin 3.  Thus, parity was established 
histologically between the 20ml and 60ml PRP preparations. 

Additionally, Rete Peg presence trended slightly higher in both 
Treatment A and B groups compared to baseline values. Nine 
(9) of 16 (56%) skin sites increased in epidermal thickness values 
over the 16-week study period. Eleven (11) of the 16 (69%) skin
sites increased in collagen I values over the 16-week study
period. Nine (9) of 16 (56%) skin sites increased in Aquaporin
values over the 16-week study period.

 DISCUSSION
Historically, topical PRP for cosmetic facial improvement has 
been challenging for the dermatologist due to limited long-term 
shelf life stability.  The development of a novel cosmetic vehicle 
with excellent tolerability, viscosity, texture, and fragrance 
along with anti-bacterial and anti-fungal properties has resolved 
these challenges. The major hurdle to developing the vehicle 
was a preservation base that would not destroy platelets. 
The preservative system for the vehicle included honeysuckle 
extract and O-cymen-5-OL, which possessed anti-bacterial and 
anti-fungal properties, but also inhibited platelet activation/
aggregation. The vehicle acted as a cell buffer and mimicked 
the plasmonic platelet environment. This environment was 
further created with the addition of glucose, sodium chloride, 
sodium citrate, sodium acetate, sodium bicarbonate, potassium 
phosphate, potassium chloride, sodium gluconate, and 
magnesium chloride. Due to the high electrolyte concentration 
and physiologic pH, polyacrylate crosspolymer-6 was used to 
prevent the non-electrolytes in the vehicle from becoming less 
soluble.

Temperature is also a key factor in platelet stability and 
preservation for daily topical delivery of PRP. Refrigeration at 
4◦C is necessary to inhibit platelet activation, thus the topical 
PRP must always be refrigerated and only taken out of the 
refrigerator for facial application.  A small countertop refrigerator 
in the bathroom works well for this purpose.

This study demonstrated parity in terms of the investigator 
assessments and histologic evaluations between the 20ml and 
60ml PRP preparations.  This is important because it is much 
easier for the patient to undergo a 20ml blood draw than a 60ml 
blood draw.  The phlebotomy time is reduced along with the 
pain of the draw.  Centrifuge time for the 20ml preparation is 
also reduced.  Thus, the decrease in the number of harvested 
platelets did not affect efficacy.

All the aforementioned findings are important as refinements 
are made in the understanding and preparation of topical PRP 
in dermatology.

 CONCLUSION
The novel topical cosmetic vehicle demonstrated excellent PRP 
stability and preservation, which was confirmed in vitro using 
ELISA, LM, and SEM. The in vivo clinical study demonstrated 
that the cosmetic vehicle + PRP improved facial appearance as 
assessed by the dermatologist investigator. Finally, the study 
showed equivalent appearance results with PRP 2-3x baseline 
and PRP 4-5x baseline. 
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FIGURE 4. Visia CR imaging. (A) baseline, (B) 8 weeks, and (C) 16 weeks.
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