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Abstract  

Wounds, aging, and autoimmune conditions of the skin involve a disruption of skin homeostasis, especially a disruption of proteostasis. In this 
study we used S2RM technology, a proprietary combination of stem cell released molecules from multiple types of skin stem cells, to renormalize 
homeostasis of the skin, including a renormalization of proteostasis. Dramatic reductions in scarring, pain, redness, and inflammation, more 
rapid and complete wound healing, and an overall enhancement of the appearance of the skin were achieved in a number of skin conditions. 
Prevention of radiation dermatitis was achieved by concurrent topical administration of S2RM during radiation treatment. The current study 
demonstrates that simple topical application of S2RM technology is a powerful means to renormalize homeostasis of the skin and remediate and 
prevent a number of skin indications.
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Introduction

Multiple types of stem and progenitor cells are resident in the 
skin to maintain the skin’s physiology and structure [1,2]. Recently 
the importance of proteostasis in the skin [3] and the molecules, 
such as PDGF, that stem cells release in healing tissue has been 
recognized [4], particularly in the skin [5] for the development of 
therapeutics that mimic and facilitate protein circuits for wound 
healing [6]. In 1975, Rheinwald and Green at MIT showed for the 
first time that identified cells, what he called human keratinocytes, 
and what we now define as stem cells, could be passaged clonally 
for hundreds of generations without losing their diploidy or  

 
their ability to make tissue [7]. Later recognized was that stem 
cells could be passaged in the laboratory in such a manner as to 
collect the molecules that they release for means of therapeutic 
development for tissue repair [8], including the reset of the innate 
and adaptive immune systems from a pro-inflammatory state 
to an anti-inflammatory, pro-healing state [9]. In this way, the 
major therapeutic benefit of stem cells, acting through the many 
molecule types that they release [4], could be applied directly 
to the patient without the vagaries associated with using the 
stem cells themselves [8]. The conditioned medium containing 
growth factors, cytokines, and other molecules, secreted, not 
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extracted, by stem cells has demonstrated efficacy in rescuing 
cells from a variety of stress factors [10],  enhancing hair growth 
[11], alteration of matrix metalloproteinase (MMP) expression in 
dermal fibroblasts that have been exposed to ultraviolet radiation 
[12], controlling collagen production, modulating endothelial 
cell, fibroblast, and keratinocyte migration [13], and improving 
scarless wound healing [14,15].

These phenomena may have potential benefit in addressing 
aged skin conditions, cutaneous wound healing, photodamage and 
subsequent wrinkling and elastosis, and scarless wound healing. 
The choice of stem cell type is crucial for the development of a 
safe and efficacious secretome to be used in skin care products, 
such that skin derived stem cells should be used and not bone 
marrow stem cells [16]. Chronologically aged skin is thin, dry, 
and finely wrinkled, while photoaged skin typically appears 
leathery, lax, with coarse wrinkles, “broken”-appearing blood 
vessels (telangiectasia), and uneven pigmentation with brown 
spots (lentigines) and yellowish color due to advanced glycation 
end products [17]. Histologically, both aged and photoaged skin 
display epidermal differences compared to normal skin. Effects of 
natural aging and photoaging on the dermis are also profound and 
involve deleterious alterations to the collagenous extracellular 
matrix. Evidence indicates that accumulation of fragmented 
dermal extracellular matrix (ECM) is a key factor that mediates 
many of the characteristic features of aged human skin [18]. In 
aging skin, facial rhytides are common and are of concern to 
many patients seen at dermatology clinics. The cause of facial 
wrinkles is multifactorial involving accumulated photodamage, 
muscular hyperactivity, age-related volume loss, and diminution 
of stem cell function in aged skin. Complex II activity within 
mitochondria is significantly decreased with age in fibroblasts, 
but not in keratinocytes [19]. Complex II in mitochondria are a 
powerful regulator of reactive oxygen species (ROS) and have a 
two-fold greater activity in skin compared to liver [20]. Ultraviolet 
radiation causes increased oxidative stress leading to DNA 
damage, tissue damage, and the accumulation of reactive oxygen 
species, resulting in reduced procollagen synthesis in human skin 
fibroblasts [21]. Damage to skin connective tissues derived from 
fibroblasts is responsible for the characteristic aged appearance 
of photodamaged skin [22].

Wound repair is an elaborate and continuous process that can 
be thought of, in an oversimplified manner, as three overlapping 
phases, the inflammatory, proliferative, and remodeling phases. 
Age-related changes in wound repair have been described in each 
of these phases [23,24].  Reduced expression of the epidermal 
stem cell markers melanoma chondroitin sulfate proteoglycan 
and integrin β1 has been observed in human skin, while some 
stem cell numbers remained constant, suggestive of disruption 
of proteostasis in aged skin and not a simple diminution of skin 
cell numbers [25]. Thus, targeting the disruption of proteostasis 
with a proteostatic renormalization strategy may be warranted. 
Our studies here showed that the stem cell released molecules 

(S2RM) from multiple types of stem cells derived from human 
skin, used as a means to renormalize proteostasis of the skin, were 
well tolerated in human subjects as demonstrated by a Human 
Insult Repeat Patch Test (HIRPT), and proved highly efficacious in 
treating or preventing a number of skin conditions, including aged 
skin, dermatitis, including radiation dermatitis, trauma, acne, and 
autoimmune related issues.

Methods

Consent was obtained from our local Ethics Committee and 
written consent was obtained from all subjects in the study

Stem Cell released Molecules

A proprietary collection of stem cell lines derived from human 
skin were cultured using no penicillin/streptomycin under hypoxic 
conditions. When cultures reached confluence, they were passaged 
for a limited number of times before disuse. Total conditioned 
medium from the multiple cell types, containing a soluble fraction 
and an exosome fraction, was harvested at each passage and the 
passages combined into one batch for product development. The 
stem cell released molecules were then formulated into a product 
(NeoGenesis Recovery) for topical application to the affected area 
of skin. The formula contained 70% conditioned media along 
with an aqueous thickener and preservative. Parts of our stem 
cell technology used here are covered by US patents: 9545370; 
9446075; 20140205563; 20130302273. The safety of these 
molecules has been previously described [26].

Case Studies

In all cases an open label application of NeoGenesis Recovery 
was used to treat the skin condition. Simple topical administration 
to the affected area without other products or procedures was 
utilized. All photographs were acquired in real-world conditions 
with no editing of the photographs. All subject conditions were 
evaluated by a physician and/or an esthetician, and each condition 
was compared within subjects using a before and after treatment 
paradigm. Simple “regression to the mean” (see discussion) 
healing was considered, and ruled out in the data presented here, 
based on the known sequela of the condition being evaluated and 
improvement thereof with Recovery application.

Results

Batch Reproducability-Total protein

The method of Bradford was used in all protein determinations 
[27]. The Bradford protein assay is a spectroscopic analytical 
procedure used to measure the concentration of protein in a 
solution.  Samples, performed in duplicate, from a total of 15 
batches of S2RM were analyzed. The variation between duplicates 
in all cases was less than 10%. Five samples of different S2RM 
batches, and 5 samples of the individual batches of SRM from the 
individual cell lines that make-up the S2RM, were analyzed for total 
protein. All samples were taken from frozen aliquots of batches 
previously used to make skin care products with demonstrated 
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efficacy. All batches produced at least 500 ug/ml of total protein, 
with a high value in one batch of 630 ug/ml. The mean value of all 
batches was 554 ug/ml. The variability in all the batches was 20% 
or less. With the exception of one batch displaying a high protein 
count (630ug/ml), the rest of the batches had a variability of 12% 
or less.

Skin Safety Testing, Irritation

Ninety-one (91) qualified subjects, male and female, ranging 
in age from 18 to 66 years, were selected for this evaluation. 
Fifty (50) subjects completed the study. The remaining subjects 
discontinued their participation for various reasons, none of 
which were related to the application of the test material. Of the 
50 subjects completing the study, all were rated at 0 during both 
the induction phase and the challenge phase, indicating that the 
S2RM induced no immediate or long term irritation, or allergic 
reaction.

Skin Testing Efficacy, Case Studies

We used topical application of the stem cell based S2RM 
technology to treat a number of skin conditions involving trauma, 
autoimmunity, and aging. All procedures used an open label 
topical application of NeoGenesis Recovery, containing 70% of the 
S2RM material.

Traumatic Wounds

For analysis of traumatic wounds, we treated patients with 
scalpel surgery or wounds from traumatic accidents. In Figure 1 
a patient had a tumor about the size of a ping pong ball (about 
40mm in diameter) removed from her leg, leaving a large void and 
a very large incision. The patient was upset by the appearance of 
the wound, and her physician recommended using NeoGenesis’ 
Recovery to aid the closure and for anti-scaring benefit. One year 
post-surgery there was complete healing, normal remodeling of 
the tissue and extracellular matrix, with no scarring. In another 
subject (Figure 2) who had experienced traumatic wounds to his 
head, legs, torso, arms and hands due to a bicycle accident, the 
patient used Recovery for more complete and faster healing. As a 
competitive bicycle racer, he had been in previous like accidents, 
and compared his healing using Recovery to past experiences. He 
also suggested himself to compare the healing effects of Recovery 
versus no treatment by using Recovery on one hand, but not 
the other. Both arms and hands were lacerated and bleeding to 
a similar degree. Twice daily application of Recovery to the arm 
was compared to the left hand control. An obvious faster and more 
complete wound healing was observed using Recovery on the arm 
(Figure 2A & 2B) compared to not using Recovery on the hand 
(Figure 2C&2D).

Figure 1: Before and after surgery using S2RM technology. After photo was one year following surgery.

Radiation Treatment and Chemical Peel

Prior to radiation treatment, a plastic surgeon removed the 
scar tissue from the patient’s breast that had resulted from a 
lumpectomy. Unfortunately, the patient simultaneously opted to 
include an elective procedure of a laser and chemical peel, resulting 
in severe blistering and burning (Figure 3). About 3 weeks later the 
patient began radiation treatment for cancer. Recovery was used 
twice daily and no peeling, blistering, or scaring was observed. 
Her skin darkened for about 10 days, and then dissipated. The 
results were especially surprising to the attending physician and 
nurses given the patient also suffers from Lupus, making her very 
sensitive to these treatments.

Post LASER Recovery

LASER treatment for chronologically aged skin and scarring 
is common. Fractional ablative lasers create zones of ablation at 
variable depths in the layers of skin with subsequent induction 
of collagen production, wound healing, and collagen remodeling. 
Recent studies suggest that the ablative zones in the skin may also 
be used in the immediate postoperative period to enhance delivery 
of drugs and other substances such as platelet-rich plasma or stem 
cell released molecules [28]. We therefore used the NeoGenesis 
stem cell released molecule-based product during the immediate 
postoperative period as a twice daily topically applied procedure. 
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The inflammation, pain, and redness were dramatically reduced 
in three patients using the Recovery product. Those practitioners 

administering the procedure also observed an increased efficacy 
with coadministration of the S2RM product (Figure 4).

Figure 2: Traumatic wounds to the arms and hands were more completely and faster healing using twice daily Recovery (S2RM) application. 
A. Initial traumatic wound to arm. B. After 21 days following initial traumatic wound, using Recovery (S2RM).

Figure 3: Before and after chemical peel and radiation treatment.  Chemical peel burn is shown in A.  After photo (B) is 9th day of radiation 
treatment, and C. last day of treatment 21 days after initial treatment. S2RM technology topically applied twice daily.

Figure 4: Post Laser treatment using NeoGenesis Recovery. Patient is shown just after the procedure on the left, and 5 days postprocedure 
on the right.
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Atopic Dermatitis (Eczema)

Atopic eczema, also known as atopic dermatitis and commonly 
referred to as eczema, is a long-term relapsing skin condition that 
causes both physical and psychological suffering and can have 
a detrimental impact on quality of life for individuals and their 
family. The disease is one of the 50 most burdensome globally 
[29]. The mainstay treatments include regular and consistent 

application of topical medication, predominantly emollients and 
steroid preparations [30]. Treatment failure is common leading to 
wastage of the prescriptions [31]. We presented the subject with 
an easy to use topically applied product applied twice daily. One 
patient presented in Figure 5 had suffered with the rash as shown 
for over twenty years. Within 30 days of the treatment with the 
S2RM product, the rash and pruritis had significantly reduced in 
severity.

Figure 5: Treatment of eczema with topical application of S2RM technology applied daily for two months. Patient has suffered with this 
rash for over 20 years.

LASER treatment with postoperative Recovery versus 
standard of care

To test whether our S2RM-based product would provide 
superior postoperative care to LASER patients compared with 
the standard of care, we applied Recovery on one hand and the 
standard of care on the other hand of one patient who had both 
hands treated equally with LASER. The photos demonstrate a 
reduction in redness of the Recovery treated hand compared to 
the control hand treated with the standard of care. The patient also 
reported a significant reduction in pain using Recovery compared 
to the control.

Psoriasis

Psoriasis is a chronic autoimmune condition affecting 
approximately 2% of the population [32]. While the cause of 
psoriasis is unknown, hyper-reactivity of Th1, Th17, dysregulation 
of Treg, and the complex relationships between immune system 
cells and keratinocytes and vascular endothelium play a significant 
role [33]. Thus in psoriasis, hyperactivity of Th1 and Th17 means 
that T cells are activated against viral and bacterial infection, 
activating macrophages, and dysregulation of Treg means that the 
activation of Th1 and Th17 may be misguided and uncontrolled 
(for a short review see Taylor [34]). Evidence also shows that 
plasmacytoid dendritic cells (pDC) may be central to disease 
development [35]. The pDCs produce about 1000 times more type 
I interferon (IFN-I) than any other cell type [36], and account for 
about 50% of all circulating IFN-I following infection [37]. Nestle 

et al [36] have proposed that pDCs in hereditary predisposed 
individuals subject to certain environmental conditions acting 
through the secretion of IFN-I, induce autoimmune T cells that 
elicit a psoriasiform phenotype. Currently there is no fully 
satisfactory therapy against psoriasis and patients frequently 
report dissatisfaction with the treatment [38]. A number of studies 
suggest that stem cell therapy may be useful in the treatment of 
psoriasis [39]. Because the efficacy of stem cell therapy is often 
ascribed to the molecules and exosomes released by the stem 
cells [4,8], we used topical S2RM technology to treat the psoriasis. 
Using a twice daily topical application of Recovery, the subject 
began to see a reduction in redness and pruritis within one week. 
By day 42 as shown in Figure 6, the patient had a near eradication 
of the psoriasis that was presenting on his arms and elbows.

Recovery From Radiation Treatment for Cancer

Skin color changes are key biomarker for the ill effects of 
irradiation on the skin during breast cancer treatment and 
darkening of the skin correlates in a linear manner with the 
maximal dosage of irradiation [40]. Irradiated skin shows a 
number of changes, including damage of the dermal stem cells 
and fibroblasts [41].  Miller et al [42] have shown the effect of 
0.1% mometasone furoate (MMF) on acute skin-related toxicity 
in 176 patients undergoing breast or chest wall radiotherapy 
(Figure 7). Results showed no difference between treatment and 
placebo when the mean maximum grade of radiation dermatitis 
was used as primary endpoint, but did show a reduction in the 
mean grade of discomfort or burning. Because of the ability of the 
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S2RM technology to quell inflammation and pain, and to rebuild 
tissue, we used a topical application of Recovery twice daily to 
treat radiation dermatitis. Figure 8 shows one such patient treated 
following the completed radiation therapy protocol. A total of 33 
treatments of proton radiation were received between Aug 2017 

and Sept 2017. She underwent two lumpectomies followed by a 
mastectomy and four rounds of chemotherapy. Within two days of 
topically applying Recovery, the patient began to feel a reduction 
in pain and sensitivity of the treated area.

Figure 6: Within subjects comparison of recovery from laser treatment with topical standard of care versus S2RM stem cell released 
molecules topical care. The subject was irradiated with a XYZ laser on both hands. The top photo shows recovery from the laser wound 
using the standard of care, XYY cream. The lower photo shows recovery from the laser procedure using S2RM stem cell technology.

Figure 7: Before and after (Day 42) using Recovery on a patient with psoriasis.

Fluorouracil (5-FU) Treatment

Fluorouracil is commonly given systemically for anal, breast, 
colorectal, oesophageal, stomach, pancreatic and skin cancers, 
as well as topically for some skin cancers. Frequent side effects 
include inflammation of the mouth, loss of appetite, low blood 
cell counts, hair loss, and inflammation of the skin. The patient 
in Figure 8 was prescribed topical fluorourcil for 30 days. 
Experiencing severe pruritis, pain, bleeding, and significant 
wounds on a large area of her face (Pictures on the left column), 
and having been recommended to use Vaseline by medical care 

team, she reached out to her esthetician for help with the itching 
and wounds. Recovery was applied twice daily, and as shown in 
the pictures on the right column, the severity of the wounds and 
the bleeding was greatly mitigated in 24 hours. Her pruritis and 
pain were self-reported to be “greatly reduced” (Figure 9).

Prevention of Radiation Dermatitis Using Recovery 
During Radiation Treatment

Given that post radiation treatment with Recovery was highly 
effective in several patients, several new patients were presented 
to us before their radiation treatment began in the hope that the 
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S2RM technology would prevent, or mitigate, the induction of 
radiation dermatitis. Although some physicians still recommend 
patients not apply topical products before radiation treatment, 
topical application of products just before radiotherapy is safe 
and not contraindicated [43]. With concurrent administration of 

Recovery twice daily during radiation treatment the patient’s skin 
did not darken or become red, indicating that the Recovery was 
preventing radiation dermatitis. Healing of the scar from scalpel 
surgery of the breast was also enhanced (Figure 10).

Figure 8: Post proton radiation treatment in cancer patient. Photos from top left to bottom right are at day 1, 7, 14, and 27 post radiation 
treatment, and beginning of Recovery (S2RM) topical application.

Figure 9: Post Fluorouracil (5-FU) treatment in cancer patient. Left column is the patient before application of Recovery, and the pictures in 
the right column show the patient 24 hrs following the initial application of Recovery.

Chemo Associated Rash

Cancer patients are often found in the hospice, and palliative 
care is critical to their well being. A number of drugs used in 
cancer treatment can cause skin problems, including rashes. 
One drug example is EGFR (epidermal growth factor receptor) 
inhibitors. These drugs are often prescribed for patients with 
colon, head and neck, pancreatic, non-small cell lung, and breast 
cancers. A number of this class of drug are available, including 
cetuximab (Erbitux), panitumumab (Vectibix), erlotinib (Tarceva), 

gefitinib (Iressa), and lapatinib (Tykerb/Tyverb). Although topical 
vitamin K3 was proposed to provide benefit as a prophylactic for 
cetuximab-induced rash in patients with metastatic colorectal 
cancer, a recent Phase II, placebo-controlled study of vitamin 
K3 cream did not support any clinical or immunohistochemical 
benefit [44]. Similarly, in a recent Phase II, double-blind, vehicle 
controlled study, vitamin K1 cream as prophylaxis for cetuximab-
induced skin toxicity did not reduce the incidence of grade ≥2 
skin rash [45]. One patient experiencing chemotherapy induced 
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rash used NeoGenesis Recovery serum applied topically twice a 
day to the affected areas. In one week, a self reported significant 
improvement was achieved. The redness of the rash faded, the 
raised areas diminished, the blisters went away, and the pruritis 

completely stopped. The patient reported, “Recovery serum is a 
miracle product. I highly recommend it to anyone with skin issues 
from chemo” (Figure 11).

Figure 10: S2RM application during radiation treatment in cancer patients prevent radiation dermatitis and augments scarless healing of 
scalpel surgery. Patient had bilateral mastectomy; lymph/aux node dissection; thyroidectomy, and then treated with chemo followed by 
radiation treatment. The photos, from top left to bottom right, were captured at weeks 1,2,3,4,5,13.

Figure 11: Patient underwent chemo for breast cancer. One side effect was a rash that worsened with each treatment, leading to scabbing 
and bleeding over a 3 month period. Recovery applied twice a day for seven days significantly improved the look and feel of the skin. It also 
reduced the pain and irritation for the patient. From the patient: “No other product has helped like Recovery.” This patient was treated with 
a combination of Cyclophosphamide and Doxorubicin for four weeks.

Old Scar Remediation

We tested Recovery in one subject who had a one year old scar 
that had resulted from a Fraxel Laser resurfacing procedure. The 
appearance of the scar had remained stable for one year. After 
one year, topical application of Recovery twice daily resulted in a 
significant visible reduction in the scar as shown in Figure 12. This 
was not a thick scar with a raised surface area, rather appeared as 
an atrophic scar with red and dark hyperpigmentation.

Chronologically aged skin

We tested the effects of Recovery on the chronological aging of 
the skin in twenty subjects, all between the ages of 40-75. Topical 
application of Recovery was done twice daily. We measured 
an average 67% reduction in the number of lines, with a range 
between 57% and 75% reduction. Measurements were made 
of the crow’s feet lines surrounding the eyes. Although the rater 
visually observed a reduction in lines in other parts of the face, no 
quantification was performed in those areas (Figure 13).
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Figure 12: Remediation of old scar that had resulted from Fraxel Laser treatment. Scar persisted as shown in the left photo for one year 
despite treatment from the patient’s dermatologist. Within 30 days using twice daily application of Recovery the scar became nearly invisible.

Figure 13: Anti-aging effects of topically applied S2RM. Picture on the left is the subject before treatment, and the picture on the right is 34 
days after beginning treatment with Recovery.

Figure 14: Simple topical application of S2RM technology using NeoGenesis Recovery was administered twice daily. Within 7 weeks of 
treatment initiation, the acneic breakout as shown by redness, whiteheads, and blackheads was significantly reduced.

http://dx.doi.org/10.19080/JOJDC.2021.04.555640


How to cite this article: Maguire G, McGee S, Green L, Brown H, O’ Brien G, et al. Case Studies in Physiological Renormalization of Skin in Traumatic, 
Irradiation, Autoimmune, and Aging Conditions using S2RM Stem Cell Released Molecules Enhances Healing and Reduces Pain. JOJ Dermatol & 
Cosmet. 2021; 4(3): 555640. DOI:  10.19080/JOJDC.2021.04.555640

Juniper Online Journal of Dermatology & Cosmetics

0010

Acne

Pathogenesis of acne is characterized by androgen-stimulated 
overproduction of sebum, follicular hyperkeratinization, 
inflammatory mediators, and colonization by organisms such 
as Propionibacterium acnes. The etiology of acne is not well 
understood. While hereditary factors, including genetics may 
influence a patient’s risk of developing acne, the prevalence of 
adult acne in the US is increasing over the last few decades, where 
significant hereditary changes, or germline genetic variants 
are unlikely. Rather, environmental conditions, including diet, 
likely underlie the multifactorial etiology of acne [46]. In the 
medical setting, the standard of care for inflammatory acne is 
often a combination therapy including a retinoid and benzoyl 
peroxide. For moderate-to-severe cases, an oral antibiotic is also 
often prescribed, usually for no more than 4 months. Given the 
inflammatory and cellular perturbation in acneic skin, we used 
Recovery, a stem cell conditioned media product containing 
product topically applied to the affected area. Recovery was tested 
on four acne patients with results typified in Figure 14. Using a 
topical application of Recovery twice daily, acne breakout was 
shown to diminish in all 4 subjects within two months.

Discussion

Restoration of the skin’s extracellular matrix (ECM) and 
considering only the structural and mechanical properties of the 
dermal extracellular matrix, is critical to dermal maintenance and 
repair. In vitro studies show that fibroblasts in a mechanically 
stiffer environment produce more collagen and fewer MMPs than 
fibroblasts cultured in a more flexible collagen matrix [47-49]. 
Further, studies of human skin have shown that local increase in 
mechanical forces within the dermis can reprogram fibroblasts 
to up-regulate collagen production in vivo [50,51], of which the 
correlative effects can be observed clinically in human subjects 
through the addition of collagen to the dermis using dermal filler 
injections [52]. Although fibroblasts and mesenchymal stem 
cells are known to secrete procollagen and collagen [53,54], 
whether the effects we observed in this study were partially due 
to the topical application of secreted pro collagen and collagen is 
unknown. In favor of this suggestion, fibroblasts have been shown 
to secrete exosomes that contain collagen [55]. As lipophyllic 
structures that are known to deliver signals in the keratinocyte 
layer [56], exosomes are potentially an excellent vehicle to 
deliver transdermal signaling molecules such as collagen and pro 
collagen. Wound healing and maintenance of normal, unwounded 
skin involves multiple cell types and the specific sets of molecules 
that each of the multiple cell types release, including molecules 
from mesenchymal stem cells and fibroblasts that are resident in 
the skin tissue [57]. 

When mammalian cells are in an environment unfavorable for 
continued proliferation, they can exit the cell cycle in early to mid-G1 
phase at the ‘restriction point’ [58] and enter a reversible, out-of-

cell cycle state defined as quiescence. The increased expression 
of ECM proteins such as Collagen I and III in fibroblasts is partly 
due to changes in expression of miRNAs such as miR‐29 during 
their quiescent phenotype [59]. Fibroblast switch their phenotype 
between two distinct states, proliferating and depositing ECM. 
Normally the fibroblasts do not proliferate (quiescence), but 
during wounding, the proliferating phenotype is necessary to 
maintain dermal architecture, although the architecture may be 
abnormal (scarring). The two cellular states are balanced by a 
negative feedback loop between ECM deposition/remodeling and 
proliferation [60]. The phenotype of the fibroblasts can also be 
regulated by mesenchymal stem cells. Whereas the quiescent state 
and collagen production in fibroblasts seems to be induced by 
adipose-derived mesenchymal stem cells [61], leading to scarless 
wound healing [14], bone marrow derived mesenchymal stem cells 
(BMSCs) seem to induce proliferation, migration, and chemotaxis 
[62], and differentiation of resident stem cells to somatic cells 
[63] by releasing factors including Growth differentiation factor 
11 (GDF11) [64]. However, adipose derived mesenchymal stem 
cells release molecules, packaged in exosomes [65], that have been 
shown to switch the ratio of collagen I to collagen III from a scar-
promoting high ratio to an anti-scaring low ratio, similar to that 
seen in fetal wound healing [14]. 

Thus, for bloody, open wounds, where bone marrow stem 
cells are recruited to the skin, their function may be important for 
rapidly closing gaping wounds, inducing scars in the process, but 
may not be suited to finer wounds and the induction of scarless 
wound healing generated by endogenous mesenchymal stem 
cells in the skin, or derived from adipose tissue. Considering the 
continued use of a stem cell conditioned media based product 
using bone marrow stem cells (BMSCs), continued use of such a 
product would lead to long term over drive of the GDF11 controlled 
differentiation process and IGF-1[66] induced cancer-like cellular 
proliferation [67], and thus a deleterious effect by depletion of 
endogenous mesenchymal stem cells in the skin, a process called 
cellular exhaustion. Indeed, wound healing in skin does not 
increase the self-renewal capacities of progenitors as it does in the 
esophagus, but rather leads to a massive depletion of progenitor 
cells as proliferation increases [68]. This is in contradistinction to 
the molecules released by adipose derived stem cells that reduce 
the differentiation of stem cells, thus preserving the endogenous 
pool of stem cells and fibroblasts resident in the skin [14].

Physiological Renormalization-Why S2RM Treats Many 
Conditions

Physiological renormalization is a strategy recently developed 
for therapeutics to treat cancer. That is, renormalizing the 
physiology of T cells in the immune system instead of enhancement 
of the immune system or a direct attack on cancer cells is a new 
strategy in the successful development of a recently approved 
class of chemotherapeutics for cancer called “check point 
inhibitors” [69]. This is a strategy for which the 2018 Nobel Prize 
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in Physiology or Medicine was awarded. In other words, in this 
new strategy, the physiology of T-cells was renormalized so that 
the T-cells could once again function normally to attack the cancer, 
doing so for many cancer types [70]. Physiological renormalization 
is a process that occurs naturally, for example during sleep, during 
which spontaneous activity renormalizes net synaptic strength 
and restores cellular homeostasis [71]. As a next, and broader, step 
in the physiological renormalization strategy, we reperfused the 
skin with the collective of molecules, including proteins that were 
normally present in the skin during a healthy state. For example, in 
psoriasis, more than 1200 proteins with differentially expressed 
peptides many with biological functions of interest in psoriasis, 
and many in a misfolded state were identified in a mouse model 
and in human psoratic skin. And, over 100 proteins were changed 
greater than twofold comparing psoratic to healthy skin [72]. In 
particular, considering the deregulation of T cells in psoriasis [33], 
our therapeutic contains the exosomes, and their protein cargo, 
that are derived from adipose mesenchymal stem cells, and have 
been shown to quell inflammation through regulation of T cells 
[73]. Thus, in this study, we present evidence that physiological 
renormalization of proteostasis is an excellent strategy for 
treating psoriasis as well as a number of other conditions. This 
is not unlike physiological renormalization of the immune system 
with “checkpoint inhibitors” to treat an array of cancer types. This 
explains why in both cases one therapeutic will treat a number 
of indications; the S2RM technology and “checkpoint inhibitors,” 
induce a physiological state that is renormalized such that a 
number of indications involving physiological perturbations can 
be treated.

Limitations of Our Study

All of the cases reported here used an open label application of 
the NeoGenesis Recovery, and only some of the cases used a placebo 
control or comparator product. Therefore, a direct comparison of 
rate and extent of the effects, such as wound closure, could not 
be quantified. Further, as substantiated by numerous studies, the 
placebo effect can be substantial, especially for indications such 
as pain [74]. Therefore, in our study quantification of the level of 
pain reduction by Recovery could not be performed. However, in 
our studies the patients had previously used other products, in 
effect serving as a placebo control by which a comparison of pain 
level was made. In all cases where pain was a factor, Recovery was 
reported by the patient to have induced substantial pain relief as 
compared to the “placebo product,” such as Vaseline. Regression 
to the mean is another statistically important way in which a 
therapeutic effect can be mistaken for simple self healing [75], 
especially for indications such as pain.  In other words, if one tends 
to go for treatment when their condition is severe, and when their 
condition is at its worst or near worst, then with time, later their 
condition will likely improve. The remediation of the indication 
over time is due to simple regression to the mean, something that 
can be much larger than that of placebo [76]. As reviewed by the 

Royal Statistical Society, researchers are fooled all the time by 
regression to the mean, even when using blinded, randomized, 
placebo controlled trials [77]. 

In recognition of this problem, in a number of our cases, 
the pain was ongoing, and the statistical regression to the mean 
was to the state of pain. Only when Recovery was applied did 
the pain reduce. Upon cessation of Recovery application, the 
pain reappeared. Likewise, the persistence of the scar for one 
year and then remediation of the scar in one month with the 
application of Recovery, demonstrates the scar removal was not 
simply self healing and a regression to the mean. It is important to 
understand factors other than treatment that can affect outcomes, 
including knowing the patterns of healing for a given indication 
[78]. Knowing the pattern of disease will help us to determine 
causality [79], by answering the counter factual question: had 
the patient not had the S2RM administered, would she have 
experienced the same results? The Artus et al study showed that 
lower back pain diminished within many clinical trials in a given 
pattern, regardless of the treatment given, including placebo. In 
this regard, for example, radiation treatment for cancer always 
induces significant radiation dermatitis. In our three case studies 
where we administered the Recovery concurrently with the 
radiation treatment, we observed little or no radiation dermatitis. 
Thus, the Recovery treatment did not fit the pattern of the 
normal sequelae of skin damage and healing during and after the 
radiation treatment, suggesting a significant preventative effect of 
the Recovery, and not just a standard pattern of self healing. 

In other words, answering Pearl’s counterfactual question of 
causality [79], “would the patient’s recovery pattern have been the 
same had the S2RM not been applied to the patient,” the patient 
would not have recovered in the observed pattern shown in this 
study had they not received the S2RM technology. Therefore, 
despite the lack of controls in most cases, the benefit of Recovery 
was much better than patterns of self healing, regression to the 
mean, or placebo effects, that a large qualitative effect of Recovery 
was substantiated in real world outcomes. One important method 
for reducing variation in a study is to construct consistent and 
uniform endpoint definitions [80]. In this regard, our study used 
easily observed, quantifiable measurements in most instances, 
except for measures of pain. For example, wrinkles are easily 
observed and objectively counted, color and darkness of skin were 
easily judged, and scarring could be easily judged even without 
rater training. Thus our data, conforming to the results of many 
previous studies using stem cells and their secretome, suggest 
that the S2RM technology, the secretome from multiple stem cell 
types, in a simple topical application is an effective treatment 
for traumatic, autoimmune, and inflammatory conditions of 
the skin. Our data suggest that a physiological renormalization 
strategy using topically applied stem cell released molecules is an 
important new clinical tool for a number of skin conditions.
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