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Clbstract )
Androgenetic alopecia (AGA) constitutes a progressive, polygenic, heterogenous disorder diagnosed in more than
ninety percent of male and female adults presenting with scalp hair loss. While a number of treatment approaches
offer limited benefit, a safe, pain free, consistently efficacious regimen remains an elusive goal. In 2020, we reported
positive findings arising from a 270-day, clinical study trialing a Nano-enabled, botanically-based, oral and topical
concomitant regimen dosed in two male subjects with advanced-stage AGA. As follow on to that work, this non-ran-
domized, uncontrolled test of innovation report describes unforeseen, highly positive response to therapy observed
in five AGA-affected male volunteers and one female AGA-affected volunteer tested with a cryo-carboxy dispensing
device. Conceived as an augmented enhancement of a demonstrably safe and efficacious, low-risk therapy, this
point-of-service tool delivered a cryo-chilled, CO2 bolstered, hydrogel solubilized iteration of the previously tested
botanical formula topically to the balding scalp of enrolled volunteers, once-weekly. To limit variables, daily use oral
and topical iterations of the previously trialed formula were incorporated as concomitants. Originally conceived as
a nine-month (270-day) evaluation, quite unexpectedly, by day-90 a profoundly accelerated response to therapy was
observed in all subjects involved, most strikingly in those initially presenting with advanced stage phenotype. Eclips-
ing predicted, best-case scenario endpoint outcomes, results at day-90 were judged sufficiently positive to conclude
the innovative practice experiment 180 days earlier than planned. As the effort focused upon the tested device as
the critical differentiator, this paper explores the history of cryo and carboxy and considers whether, in light of the
outcomes observed within the tested novel innovation, a transition to generalized knowledge pursuit, as via controlled
studies coupled with basic science interrogation, constitute reasonable, next step follow on. y
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Introduction
Background & Significance

characteristic markers of inflammation. Due to its polygenic
susceptibility profile, it is now well-recognized that AGA in-

With a lifetime prevalence rate greater than 50% in both males
and females, androgenetic alopecia (AGA) constitutes, by far,
the most common form of hair loss in all affected cohorts.
While gender differences influence onset and progression, key
pathophysiological features of AGA include altered hair cycle
dynamics and duration, sustained follicular miniaturization, and
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volves multiple interactions that encompass genetics, steroid
hormone metabolism and chronobiology [1].

The mainstream medical treatment of AGA, also known as com-
mon pattern hair loss, consists primarily of FDA approved drugs
such as minoxidil and finasteride, each with demonstrated effica-
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cy but each also linked to negative side-effects. Recent reports
of cell based or biologic therapies, such as platelet rich plasma
(PRP) or mesenchymal stem cell derived exosomes have also
shown inconsistent results [2]. Due to its polygenic etiology, it
has been suggested that AGA is unlikely to respond optimally to
a single therapeutic agent or approach. Aside from mainstream
medical therapy, autologous tissue graft transplant surgery and
non-surgical artificial cosmesis constitute longstanding alterna-
tive patient options.

Botanical Therapy

To optimize medicant preparations, various combinations of
active ingredients plus delivery-enhancing methods have been
investigated [3]. Recent studies report the utility of naturally
derived botanical preparations with enhanced efficacy using im-
proved oral and topical delivery formulations [4]. As the hair
follicle constitutes an ectodermal appendage that is amenable

to both local and systemic therapy, our group has focused on
developing concomitant oral and topical treatment strategies [5].

We previously tested topical and oral botanicals AGAinst the
benchmark drug, finasteride, and demonstrated positive out-
comes [6]. Subsequently, we reported the use of a novel oral
and topical concomitant botanical formula dosed in two subjects
with AGA, who demonstrated visible reversal of phenotype evi-
dent upon the conclusion of the study at 270 days [7-9].

Cryo-Carboxy

Both cold therapy (cryo) and carbon dioxide therapy (CO2 / car-
boxy) have long been used to treat multiple disease states. As
represented in Table 1, several lines of evidence have emerged
supporting the therapeutic benefit of cryo as well as CO2 as a
method of enhancing topical penetration of active agents into
the skin.

Table 1: Cryo-Carboxy / Examples Of Use (see Table 1 Reference List for noted cites)

Topic/Data

Application / Intervention

Outcomes

Study Design

1981 — Cryo-Analgesia (1)

Review of technique to block
nerve transmission and pro-
vide pain relief using cryo

Temporary relief from post-op-
erative or chronic pain

Overview of tested applica-
tions - Neuroma, Periosteum,
Scars

1989 — Increased Perfusion (2)

Carbon dioxide bath as vas-
cular optimization therapy in
injured animal model

Study showed carbon diox-

ide bath increased blood flow

in healthy or injured animal

model, supports use for ulcers
or wound healing

Experiment to measure CO2/

H20 level AGAinst concen-

tration-dependent increase in
blood flow

2012 — Periorbital Rejuvena-
tion (3)

Carbon dioxide to improve
periorbital wrinkles and dark
circles under eye

Significant improvements in
wrinkles and reduction in dark
circles self-reported

Twenty-patient study over sev-
en weeks of treatment

2015 — The Bohr Effect & its
emerging role within Cosmetic
Dermatology (4)

Carbon dioxide water pro-
duced concentration depen-
dent increase in blood flow

Carboxytherapy facilitates im-
proved skin oxygenation im-
mediately following treatment

Twelve-patient split-face study

to contrast measure tcPO2

testing CO2 therapy vs micro-
dermabrasion

2018 — Carboxytherapy for AA
and AGA (5)

Placebo-controlled trial test-
ing safety & efficacy with car-
boxytherapy

Statistically significant im-

provements in clinical score,

global assessments & digitally
measured findings

Two cohorts, eighty patients
total (Forty AA, Forty AGA)

2018 — Scar Management (6)

Modified subcision with Car-
bon Dioxide insufflation treat-
ment

Both subjects showed satis-
factory results after three fort-
nightly sessions

Two-patient case study with
post acne scar and adhesion
following liposuction

2020 — Wound Healing (7)

Carbon dioxide treatment for
diabetic wounds

Superior results in improving
wound surface and volume
compared to control group

Measured reductions in wound
surface and volume

2020 — Cryotherapy for AGA
®)

Indirect use of partly ionized
gas (Cold Atmospheric Plasma
- CAP)

CAP treatment well tolerated

with reported improvements,

suggesting  foundation for
more extensive trials

Fourteen patients tested (four
for three months, ten for six
months)

ed within a series of clinical studies.

Other studies indicate that cryotherapy may stimulate the activ-
ity of natural antioxidants within the skin, such as superoxide
dismutase (SOD), glutathione peroxidase (GPx), and catalase,
which may serve to neutralize ROS thereby protecting the tis-
sues AGAinst oxidative stress [10]. Therapeutic improvement
has been observed in several different hair disorders and report-
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For example, a clinical
experiment interrogating cryotherapy using cold atmospheric
plasma (CAP), reported broad clinical benefit in AGA patients
- wherein fourteen patients were treated using the indirect CAP
method for three months (four patients) and six months (ten pa-
tients).
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The indirect CAP treatment was well-tolerated, and most patients
reported improvement, with the findings essentially replicated in
another, similarly structured study [11]. Tests trialing therapeu-
tic CO2 in hair loss models have shown similarly encouraging
results. For example, in one placebo-controlled carboxytherapy
trial, enrolling both AGA and AA patients, positive outcomes
were observed across both cohorts. This randomized study was
included eighty patients divided into two groups; Group one in-
cluded forty AA patients, and Group two included forty AGA pa-
tients (Group One-A and Two-A received carboxytherapy while
Groups Two-A and Two-B control groups received placebo).

All cohorts were followed up monthly for three months. Results
were evaluated clinically (by assessment of Severity of Alopecia
Tool (SALT) score in group One, and Sinclair scale and Nor-
wood-Hamilton scale in group Two, respectively), by investiga-
tor assessment and dermoscopy. Notably, the AA carboxy treat-
ed ‘Group One-A’ patients showed modest clinical improvement
in SALT score after carboxytherapy - while AA placebo ‘Group
One-B’ patients remained unchanged. At study endpoint, AGA
Group Two-A patients also showed significant clinical improve-
ment after carboxytherapy with marked increase in hair density
[12].

While some regression of observed positive results was docu-
mented during the follow-up period, hair density was still judged
to be significantly improved when compared to status before
treatment [13]. The mechanisms of enhanced penetration from
cryotherapy and carboxy therapy have been attributed historical-
ly to the Bohr’s effect and possibly vascular rebound following
thermal shock [13]. Quite strikingly, when CO?2 is introduced
subcutaneously, it rapidly diffuses at both the cutaneous and
muscular microcirculatory levels, increasing micro-vasodilata-
tion, thereby improving blood flow through direct action upon
arteriole smooth muscle cells. Other data reflects recruitment
and stimulation of fibroblasts as well as an increase in the quality
of the extracellular matrix [14].

When measured AGAinst mainstream standard-of-care AA
treatment options cryotherapy has likewise produced notewor-
thy data. For example, in a trial comparing AGAinst intralesion-
al corticosteroid injection, cryotherapy treated patients evinced
lower relapse rates [15]. Although cryotherapy and carboxy-
therapy each appear to lead to improvement in hair disorders, no
studies, to our knowledge, have been reported while testing both
modalities in combination. With high relevance to the work re-
ported herein, neither cryotherapy nor carboxytherapy appear to
have been studied either separately or together with botanically
derived actives in hair loss affected patients.

Innovative Test Design, Materials and Methods

Study Design & Reporting

While placebo-controlled, randomized, trials remain the gold
standard of clinical research, it is axiomatic that uncontrolled,
non-randomized innovative procedure reports contribute im-
portant 'front-end' knowledge -- with literature published cites
describing first-effort, test-of-concept experiments across a
broad spectrum of phenotypic indications [16]. Furthermore,
such 'first-efforts' have often led to mainstream-adopted, en-
hanced patient-outcome advancements, both in surgical and
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non-surgical subspecialties [17, 8]. Nevertheless, whether sur-
gical or clinical in nature, it is of paramount importance that ap-
propriately structured, best-practices are followed, documented,
and reported.

Accordingly, and to ensure adherence to well-respected method-
ological rigor, authors here incorporated -- and closely followed
-- a comprehensive, quality control Case Report checklist -- as
per the Preferred Reporting of Case Series in Surgery (PRO-
CESS) model -- subsequently optimized to fit non-surgical, un-
controlled intervention trials [8]. As shown in Supplemental
Table S1, this checklist provided authors with a lucid, accurate
and systematically calibrated means to track and articulate the
experiment's most salient intervention variables, outcome mea-
sures, potential advantages and pitfalls -- with all steps involved
predicated upon prioritizing patient-centered best practices, first
and foremost.

Test Participants

To investigate the therapeutic efficacy of this novel approach,
we enrolled five male participants and one female participant
with moderate to advanced stage AGA. Enrolled males were
classified from moderate to advanced stage Norwood Class 4
- 6 and the female volunteer was determined to manifest ad-
vanced-stage Ludwig Grade 3. Prior to initiation, informed
consent was provided and executed by all subjects.

Formulations

Each of the three test formulations (topical, oral and hydrogel)
contained the same set of botanically-derived compounds pre-
viously trialed in 2020 [7, 20]. All iterations were produced
with the following analytical-standard-grade actives -- validated
either via gas chromatograph (GC) or high performance liquid
chromatograph (HPLC): betasitosterol (>95% purity / GC; CAS
Number: 83-46-5) y linolenic acid (> 98.5% purity / GC; CAS
Number: 506-26-3) epigallocatechin gallate (> 95.0% purity /
HPLC; CAS Number: 989-51-5) genistein (> 97.0% purity /
HPLC; CAS Number: 446-72-0) curcumin (> 97.0% purity
/ HPLC; CAS Number: 458-37-7) piperine (> 95.0% purity /
HPLC; CAS Number: 94-62-2).

To optimize for potency, stability and efficient transport to the
target tissue, a 2-hydroxypropylbetacyclodextrin nano delivery
approach was chosen for its excellent safety profile as well as
its ability to support functional amphiphilic carrier design strate-
gies. Chromatographic analysis of the B-cyclodextrin inclusion
complex resulted in a 1:1 host-to-guest stoichiometry. During fi-
nal-stage production, the host—guest inclusion complex was then
reduced into a fine granular powder suitable for incorporation
into the three pleiotropic variants tested.

The Test Protocol

Daily therapy consisted of a single tablet (375 mg. total actives)
oral bolus combined with a single application of topical formula
(5 mL) to the AGA-affected scalp. Accordingly, the point-of-ser-
vice cryo-carboxy delivery device, styled ‘CryoTouch® MD’,
represented the key innovative facet of this experiment.

Cryo / Carboxy Device Preparation & Treatment Application
To optimize for delivery via the cryo-carboxy dispensing de-
vice, the botanical complex was further solubilized within an
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ultra-pure 2-hydroxyethyl methacrylate construct as the hydro-
gel component (Aquasonic™, Parker Laboratories, Inc.) pH 6.5
—6.95, viscosity 130,000 — 195,000 cps. The resulting mixture
was then stabilized via simple sonication. After being loaded
into a polystyrene barrel cartridge, the test formula was ready
for use. Designed to hold a 20 oz pre-loaded canister of medical
grade carbon dioxide, the device is therefore a self-contained
dispensing instrument.

For topical application, the attachable barrel cartridge may hold
and deliver up to 8mL - although for this protocol, each cartridge
was loaded with 5 mL of formula. Each cartridge is labeled with
an RFID tag which is programed for the temperature and dis-
pense speed. Temperature, during dispense and application, is

controlled, using ambient heat within the unit to maintain the
temperature above -200C. This ensures that treated patients ex-
perience a cold but comfortable sensation at the surface of the
skin. During treatment, within the applicator tip, the tempera-
ture-controlled carbon dioxide mixes with cartridge-held formula.

Functionally, when held AGAinst the skin, a slight vibration
at the tip facilitates efficient application. At the same time, a
small amount of pressure builds between the applicator tip and
the surface of the scalp -- thus transcutaneously delivering the
‘chilled CO02 plus botanical formula’ directly into the target
hair follicles. Each weekly cryo-carboxy treatment session was
administered with the participant comfortably seated in the full
Fowler’s position.

Figure 1: Cryotouch Md® Device
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Figure 1: Crytouch Mde Device

As shown in figure 1, during therapeutic delivery the operator
dispenses formula onto the scalp, working in rows while moving
the applicator tip in small circles. Immediately post treatment,
the scalp is then lightly blotted to remove any residual material.
Enrolled participants were directed to refrain from aggressively
rinsing their scalp for at least 30 minutes post-treatment -- how-
ever most allowed the formula to remain in situ for up to 24
hours. Point-of-service treatment consumed an average of five
minutes - start to finish.

Measurement of Results

In order to qualitatively assess and quantitatively validate re-
sults, a number of measurements were utilized. At test day zero,
the collection of gross (1x) macroscopic photos represented a
primary acquisition set of baseline data, with interval progress
photo capture planned consecutively -- each to occur at three 90-
day time points -- throughout the initially anticipated 270-day
duration of the experiment. Based on zone of hair loss, stan-
dardized images were focused upon the midfrontal vertex and /
or occipital parietal scalp, with the head positioned to best visu-
alize the AGA-affected areas.

Several subjects involved had grey or lightly pigmented hair
that was not quantifiably evaluable using the operative analytic
methodology, due to low pixel-capture contrast between hair and
scalp. Fortuitously, two subjects had darkly pigmented hair that
was evaluable by Image] (Male Subject J. and Female Subject

C.). In these two subjects, both 1x and 10x photos were cap-
tured and quantified using the proprietary FIJI / ImageJ digital
analysis platform -- and these are presented herein as represen-
tative examples of test subject response [21].

To quantify the differential hair density variance over time,
histogram throughput, thusly obtained, was computed to dis-
play mean, modal, minimum and maximum shade value -- i.e.
wherein greyscale variance across the x-axis is simultaneously
charted AGAinst total pixel count derived from the y-axis. Once
processed, and to graphically represent the differential values
derived from the captured 8-bit images, the range of greyscale
pixel intensity was interpolated by ImagelJ analytics, sub-plot-
ted and divided within 255 bins. Numerical value was calcu-
lated using an Excel standard mean variance algorithm [22]. A
decrease in ImagelJ value denotes an increase in pixel density,
thereby corresponding to increased hair coverage.

Results

Patient Experience

Patient adherence with injection-based therapy has often in-
duced compliance hesitancy, such as when measured AGAinst
less invasive treatment options [23]. Moreover, long term safe-
ty concerns, particularly associated with microneedle-delivered
exosome therapy, are reflected in several documented reports
-- including a recently published FDA warning [24, 20]. Con-
versely, subjects enrolled in this innovative practice test ex-
pressed no such hesitation or concerns during this protocol, with
most remarking upon the ease and lack of discomfort associated
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with all facets of the regimen. Overall, tested participants report-
ed the once-weekly, cryo/carboxy therapy application process to
be quick, relaxing and pleasant.

Rapid Clinical Improvement Led to Early Study Conclusion
This test-of-innovation was initially planned as a 270-day dura-
tion, primarily based on the nine-month response-to-therapy ges-
tation, as observed within our previously discussed work testing
the same botanical composition [6, 8-9]. Quite unexpectedly, the
incorporation of the once-weekly point-of-service cryo/carboxy

augmentation appeared to bring about a markedly accelerated
rate of regrowth that was observed across all six enrolled par-
ticipants by the first evaluation time point at treatment day-90.

Therefore, at day-90 the test was concluded, enrolled partici-
pants were released, and the data was collected for analysis. No
adverse events occurred during the abbreviated test period and
no participant suffered the incidence of a negative side effect. In
Figure 2 we show ‘before and after’ gross macroscopic changes
over the 90-day test period.

Fermnale, Subject C.

DAY O

Male, Subject B.

Male, Subject JR.

DAY 0 DAY 90

Male, Subject W.

DAY 90

DAY 90

Figure 2: 90-day Gross Macroscopic Results

Qualitative Assessment of Hair Growth

In the reported work we were able to capture and show both
qualitative and quantitative changes. As noted, several subjects
had grey hair that was not evaluable using the quantitative meth-
odology due to low grey-scale pixel contrast across the X and Y
axes. In table 2 we grade qualitative assessment in all six sub-

jects scaled according to observed positive improvement. Scal-
ing was assessed with a grade of 0 = no improvement to +++ =
significant improvement. Notwithstanding the abbreviated test
period, we found that all enrolled subjects showed +++ signifi-
cant improvement.

Table 2: 90-day Qualitatively Assessed Results

*
*
wowmowmow

e

Assessment Scale

No improvement
Mild improvement

Moderate improvament

Marked impoovement

Norwood Scale of Male Hair Loss Ludwig Scale of Female Hair Loss
S dEL IR AL “1' o
®@® e mMAO® T
B = n. - Y | i Hormal Type 1 Type Ol Type (1
- ) ~ | 4 e .
AR ARG AR 3\ 3
ASBB %o
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Sex Subject Classification Day 80
Female c LUDWIG I L
Male B NORWOOD & e
Male JR NORWOOD 4A e
Male J NORWOOD 4 e
Male T NORWOOD 5 e
w MNORWOOD 6

Page No: 05 /

www.mKkscienceset.com

J Complement Res Altern Med 2025



As noted, two patients in our study had hair color to scalp con-
trasts that was evaluable by the ~ FIJI / ImagelJ photo analysis
processing system. Therefore, we show quantitative changes in
those subjects. In figure 3 (3a thru 3d) these differential changes

are quantified and displayed. Global photo-macroscopic images
reflect overall 90-day change at 1x magnification - while pho-
to-micro capture contrasts 10x focal amplification of positive den-
sity change from test inception day-0 to test conclusion day-90.

Process of Analysis:

Figure: 3 (a)
Female Subject C. / Gross Macro Image Comparison

Figure: 3 ()
Female Subject C. Photo Micro Image Comparison

Key Results

Hair density changes were analyzed using ImageJ software over 90 days.
Gross macro (1x) and photoe micro (10x) images were converted to S-bit grayscale, and pixel
intensity histograms compared zones of interest to track density changes.

- Femala Subject C: 41.9% macro and 151.4% micro density increase.
- Male Subject J: 24 7% macro and 127.7% micro density increasea.

Figure: 3 (b)
Male Subject J. / Gross Macro Image Comparison

Figure: 3 (d)
Male Subject J. Photo-Micro Image Comparison

Figure 3: Comparative Analysis of Hair Density Changes

Asreflected in the analyzed data, male Subject J. showed a 24.6%
global macroscopic density increase at day-90 and a 127.7%
photo-micro density increase over the same period. From day-0
to day-90, female Subject C. showed a 41.9% global macroscop-
ic density increase and a 151.4% photo-micro density increase.

Discussion

It is now well-understood that the multi-factorial phenotype,
androgenetic alopecia (AGA) involves complex interactions
that encompass genetic susceptibility, hormonal influence and
chronobiology. From a clinical perspective, as when measured
AGAinst nontherapeutic small molecules, several key paradigms
converge in favor of a multi-faceted, local and systemic, botan-
ically-based approach. First, as ectodermal appendages, scalp
hair follicles are amenable to concomitant oral and local therapy
[25]. Second, naturally based compounds have been linked to
fewer negative side effects. Third, botanically derived chemi-
cals may be combined into a multi-faceted strategy AGAinst the
polygenic phenotype, AGA [26, 27].

Challenging the paradigm, phytochemicals are intrinsically lim-
ited by poor aqueous solubility, weak permeation, low system-
ic bioavailability, structural instability and deactivation during
first pass metabolism. Further, many promising candidate ac-
tives tested in vitro have proven highly susceptible to volatile
interaction with solubilizers, excipients, buffers, co-actives and
other components necessary to the development of safe, stable,
efficacious, clinically appropriate medicinal agents. Thus, bridg-
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ing the divide between in vitro potential and clinical utility has
proven to be an elusive project [9].

Previously, we postulated that complex, pleiotropic, phyto-
chemically-based formulations may better survive in vivo met-
abolic challenge when first carefully sequestered. In 2020, we
observed and documented positive outcomes arising from a
270-day, clinical experiment testing a nano-enabled (hydroxy-
propylbetacyclodextrin invaginated), botanically-based, oral
and topical, daily-use concomitant trialed in two male volun-
teer-subjects initially presenting with advanced-stage AGA [6,
8, 7]. The encouraging results of that work led the Authors to
hypothesize as to whether further positive amplification mecha-
nisms might be possible.

Cryotherapy and carboxytherapy each appear to have separately
demonstrated published examples of safety and utility in hair
disorders, yet no studies, to our knowledge appear to have tested
cryo and carboxy together, or [in combination with] botanically
derived actives. Therefore, a heterogenous AGA-affected co-
hort consisting of five males and one female -- were recruited
for the purpose of evaluating a once-weekly, point of service
cryo-carboxy + botanicals bolus conceived as a very low risk,
non-invasive, innovative augmentation to the Authors' previous-
ly reported regimen.

Of further note, it has been observed that the use of local che-
motherapy in non-melanoma skin cancers (NMSCs) has often
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resulted in temporary hair loss even while using mainstream
medical therapy for AGA [28]. Here, evidence for utility by
cryotherapy is reported, wherein its use in the setting of NMSC
sequelae blunted - or even prevented the otherwise common oc-
currence of transient hair loss. Such findings may perhaps point
to a novel and rather intriguing mechanism - and one perhaps
worthy of thoughtful inquiry [29].

Conclusions

While initially planned to mirror the previous 270-day exper-
iment, at day-90 a strikingly accelerated rate of regrowth was
observed across all enrolled participants in this test of innovative
concept trial. In light of the unexpected, but highly positive re-
sponse, the test was concluded 180 days earlier than originally
planned -- as visible results eclipsed the predicted best-case-sce-
nario outcomes. Accelerated regrowth was surprisingly consis-
tent in all enrolled volunteers -- and most notably in those ini-
tially presenting with advanced stage phenotype --as illustrated
by [male Subject J. / Norwood Class 4] and [female Subject C. /
Ludwig Stage 3]. Here, although treated subjects were not fol-
lowed post-experiment, it may be reasonably surmised that the
resumption hair loss remanifested once therapy was withdrawn.

Given the unexpectedly rapid, consistently robust response to
therapy attendant to this test, a reasonable explanation is called
for to resolve the chasm between [anticipated and observed]
findings. Here, one may perhaps conjecture that the transcuta-

Supplemental Materials
Supplemental Table S1- CONSORT Checklist

neous delivery of cryo-carboxy plus multi-faceted, pleiotropic
botanicals so improves uptake efficiency to the target tissue that
time-compressed, highly positive outcomes consistently occur.
Inasmuch as AGA remains a disorder with many unknowns, this
is certainly a testable hypothesis — and one worthy of consider-
ation -- as within next-step, formalized clinical trials.

In recognizing inherent weaknesses in the reported work, it must
be stated that this test was constrained by its uncontrolled nature
and small sample size. Likewise, although the observed results
appeared to reflect an absence of any negative sequelae, extend-
ing the trial period over 270 or even 365 days, for example, may
pick up on unforeseen issues not observed within the abbreviat-
ed 90-day period during which the experiment was undertaken.

Moreover, breaking out cohorts into various delivery modes
(e.g. point of service cryo-carboxy delivered botanical formula
alone vs point of service plus daily at-home concomitant) could
perhaps provide interestingly contrasted data. Additionally, it
may be valuable for the generalized knowledge to interrogate
known as well as novel gene markers to assay for therapy-in-
duced modulation.

In consequence, and to further critically assess the potential util-
ity of the described approach, organized clinical studies — con-
current with thoughtfully conceived basic science experiments
-- are strongly suggested as rational, next step follow on.

CARE (Case Report) Checklist Adapted from ‘A clinician's guide to performing a case series study’ [J Bod Mov & Ther.
Vol 40, p211-216. October 2024
Item Yes | No Comments
Design A clear rationale for the | Yes A clear rationale for this trial articulated the compelling reason behind
study is provided conducting the research... a safe, pain-free, consistently efficacious regi-
men remains an elusive goal.
The research question is | Yes The primary hypothesis sought to examine whether carboxytherapy in
clearly defined combination with botanically derived actives could improve outcomes in
hair loss-affected patients.
Inclusion and exclusion | Yes Male and female subjects diagnosed with moderate to advanced stage
criteria are clearly defined androgenetic alopecia (AGA).
The clinical setting is de- | Yes Clinical setting explained as a point-of-service, aesthetic- focused med-
scribed ical practice.
Valid methods for pathol- | Yes Diagnostic tools included Norwood scale for male subjects, Ludwig scale
ogy/condition identifica- for female subjects, and exclusion of non- pattern hair loss phenotypes.
tion
Intervention | The technique provided | Yes Clear description provided about trial procedures, including purpose, du-
to patients is clearly de- ration, frequency, and risks to ensure informed participation.
scribed
All facets of the treatment | Yes Comprehensive explanation of intervention protocols, including purpose,
are clearly described procedures, risks, benefits, and comparisons with standard treatments to
aid informed decision-making.
Participants | Patient confidentiality is| Yes Measures included strict data access control, encrypted records, employ-
preserved ee training, informed consent, secure communication, and adherence to
regulations like HIPAA.
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Informed consent is pro- | Yes Patients were informed about their condition, treatment options, and
vided and signed risks/benefits before providing consent.
Outcomes | Validated outcome mea- | Yes Included qualitative and quantitative analyses to track hair density chang-
sures are used es over time.
Values for outcome mea- | Yes Efforts ensured accurate data capture, making it meaningful and compa-
sures are clearly present- rable to similar protocols.
ed

Discussion/ | Appropriate  statistical | Yes Measures included mean and median across an X', 'Y" histogram table for

Conclusion data is reported a logarithmic illustration of the data.
Discussion and conclu- | Yes Discussion section logically follows from analyzed data presented in re-
sions are supported by sults, supporting interpretations and key takeaways.

results
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