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Abstract: Biological dressings such as collagen and hyaluronic acid represent the main advanced
tools that plastic surgeons, dermatologists and vulnologists use today to treat chronic wounds or
ulcers that do not tend to heal. These types of dressings are important because they create a moist
and physiological interface at the wound level, are of natural origin, easy to use, hypo-allergenic,
economical and do not create discomfort for the patient during dressing changes. We treated
128 patients (divided into four groups based on type of dressing) with non-complex superficial
chronic wounds in comparison with a traditional dressing (fitostimoline gauze or polyurethane
foam). We analyzed wound characteristics, healing time, and operator and patient satisfaction. A
significantly higher recovery rate was observed in the “Collagen-coated plates” treatment group
compared to Standard Treatment. Additionally, a significantly higher probability of recovery was
observed compared to the alternative two experimental devices (Collagen-coated plates + HA and
Collagen-based spray). However, the main limitation of the randomization of this study is the
presence in the “Collagen-based spray” group of localized wounds, mainly in the fingers and hand.
No side effects were reported in relation to the procedures or the experimental products. Collagen
may be considered as a valuable therapeutic tool in non-complex chronic wounds by virtue of its low
immunogenicity, flexibility and applicability in biocompatible scaffolds, and represents driving force
toward enhanced wound care.

Keywords: advanced dressings; biological dressings; collagen sponge; hyaluronic acid sponge;
superficial skin wound

1. Introduction

Chronic wounds commonly involve delayed healing processes, and the incidence
rate of challenging recoveries is on the rise due to the ageing population and an increase
in risk factors such as diabetes, obesity, and hypertension. Chronic wounds represent a
significant clinical and economic burden, with an annual treatment cost of over USD 20
billion; some two million people suffer from this type of wound in the United States [1,2].
In Italy, approximately two million people are affected by complex wounds, costing the
National Health System EUR 1.5 billion yearly. The incidence rate is expected to increase
by 8% within the next few years on account of the aforementioned risk factors of diabetes,
obesity and vascular disorders. A wound is defined as a discontinuity of one or more bodily
tissues, which may differ based on the mechanism of injury and healing time. Moreover,
wounds may be classified as acute lesions, which heal within 6 to 8 weeks, or as chronic,
characterized by the failure of normal phases of wound healing in an orderly and timely
manner, with a recovery time that usually exceeds 8 weeks.

The mechanism of injury will determine a shallow wound with dermis remaining
intact or a deep wound involving the dermis [3,4].
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Standard treatment (ST) includes wound cleansing or debridement, antiseptic treat-
ment, and management of infection. Cleansing or debridement of wounds and removal
of debris and contaminants are fundamental interventions which may be performed on
an outpatient basis in cases of superficial lesions or as an inpatient requiring surgical
treatment in cases of deep and particularly contaminated wounds. The type of medication
will vary according to the recommended treatments currently available and the wound
type. Treatments are generally classified as conventional and advanced microbial-based or
non-microbial therapies. Additionally, conventional medication may be defined as primary
or acting directly on the wounded area, playing a protective role as well as a haemostatic
function, supplying coverage and absorption (Fitostimoline gauze or polyurethane foam),
while advanced therapy involves biocompatible dressing coverage providing a moist envi-
ronment between the wound and medication. According to a meta-analysis conducted on
ten control groups in a randomized-controlled study (RCTs), <30% of the patients affected
by a complex wound will recover within twenty weeks of standard treatment (ST) initiation.
Furthermore, a more recent randomized-controlled study reports an average healing time
of 57.4 days in wounds treated with ST alone, compared to 23.5 days in wounds treated
with EpiFix (MiMedx, Marietta, GA, USA) [5] and 47.9 days for wounds treated with
a double-layered bioengineered cutaneous substitute (Apligraf; Canton, MA, USA) [6].
These findings suggest that standard treatment alone is unable to ensure rapid healing
and will entail longer hospital stays and potential contamination exposure in patients with
unresolved wounds.

The extracellular matrix (ECM) is destroyed and unable to sustain healing in super-
ficial and deep wounds, hence the need to resort to pre-planned treatment strategies to
substitute the lack or restore the functions of ECM [7]. A moist healing environment in the
wound area is fundamental to endorse regeneration of damaged tissues and to prevent the
formation of eschar, and will stimulate growth factors, fibroblasts, keratinocytes as well
as the inflammatory response and phagocyte activation [8,9]. Numerous investigations
confirm that collagen-based products generate a steady and moist healing environment and
promote the recovery process in chronic or acute cutaneous wounds of different etiologies.
The repairing process of the wound is rapid, and the number of applications is reduced,
which consequently diminishes the incidence of wound dehiscence and local signs of
inflammation [2,10].

Administration of safe and reliable medication is of utmost importance to stimulate the
recovery process as well as supplying an efficient protective barrier to preclude microbial
cross-contamination. Numerous clinical trials assessing the efficacy of collagen-based
products confirm their ability to maintain the wound environment free from external
microbial contamination, thus regulating the bacterial status of chronic or acute wounds
of different aetiologies [11] and ensuring a moist wound environment that favours rapid
re-epithelialisation. Healing time is significantly reduced in collagen-based medications
compared to standard treatments, diminishing the risk of wound maceration. Some
dressings containing heterologous equine collagen Type I may promote recovery in the
granulation stage of acute wound healing [12].

The aim of this study is to assess the efficacy of three “advanced” collagen-based
medications (Euroresearch, Milan, Italy) compared to ST in treating chronic superficial
cutaneous wounds. These medications contain 90% of native collagen and provide a
three-dimensional (3D) native structure which may support important cell proliferation for
tissue repair. In addition, the flexible properties of the product and the three-dimensional
open-pore materials should permit the collagen to act as a scaffold for the various types of
cells involved in wound healing granulation and subsequent tissue growth.

We also evaluate collagen-based devices and their potential to accelerate the recovery
process in superficial skin wounds by calculating the rate of re-epithelialisation and the
average percentage reduction of the wound area.
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2. Materials and Methods

A single-centre randomized prospective study was performed in order to assess the
safety and efficacy of three medical device-based Equine collagens: Group A, “Sterile
Collagen-coated plates + HA”; Group B, “Sterile Collagen-based spray 75 mL bottles”; and
Group C, “Sterile collagen-based plates”, in relation to the recovery rate of superficial skin
wounds. Every group was compared to the standard treatment, Group D, “Fitostimoline
gauze or polyurethane foam”.

The study was performed in compliance with the Declaration of Helsinki and the
Guidelines for Good Clinical Practice. The patients provided written informed consent for
both treatment and follow-up, then underwent screening to determine eligibility for the
study according to the inclusion and exclusion criteria set in Table 1.

Table 1. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

Non-complex chronic wound (>8 weeks) Pregnancy and/or Breast-feeding
Age ≥18 and ≤85 years Non-superficial wound with exposed bone, tendon or muscle fascia

Superficial wound of different aetiologies WBS score less than or equal to 14 (abundant exudation, perilesional
dermatitis)

Wound bed score > 15 (WBS) (Falanga, 2016) Signs of infection according to CDC/NHSN
Non-infected wound according to CDC/NHSN
Surveillance definitions
Wound dimension range (5–80 cm2)

Presence of fistula

Written consent Connective tissue disorders i.e., Systemic Lupus, Systemic sclerosis,
Sjogren’s syndrome
Active sickle-cell anemia
Corticosteroid-induced, chemotherapy-induced immunosuppression,
use of antiangiogenic agents or immunosuppressants,
immune-compromised status related to immunodeficiency disorders
Hypersensitivity to active substances or excipients of medications

The follow-up study protocol was approved by the local Ethics Committee (2020/56
on 7 May 2020). Demographic data, medical history and wound measurements were
collected (Table 2).

Table 2. Demographic data of patients.

Group A Group B Group C Group D

Gender
Male 12(80%) 11 (74%) 10 (71%) 12 (79%)

Female 3 (20%) 4 (26%) 5 (29%) 3 (21%)
Age

Average 59.1 56.9 58.5 62.3
Median 58 56 60.5 60

SD 12.76 10.86 9.83 17.43
Range 24–85 33–85 34–80 39–85

Smokers
Yes 10 (65%) 8 (51%) 6 (40%) 12 (80%)
No 5 (35%) 7 (49%) 9 (60%) 3 (20%)

BMI
Average 32.56 32.82 31.41 33.6
Median 31.7 31.5 32.1 34

SD 8.276 6.929 5.082 7.773
Range 19.9–81.6 19.5–50.2 23.4–44.2 21–45

Comorbidity
Diabetes 10 (65%) 9 (60%) 10 (66%) 9 (60%)

Hypertension 10 (65%) 11 (69%) 11 (68%) 11 (70%)
Dyslipidemia 5 (35%) 4 (31%) 5 (36%) 6 (40%)
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2.1. Study Design

The patients who met the inclusion criteria were randomly assigned to one of the
following four treatment arms: Sterile collagen-coated plates + HA (Group A); Sterile
Collagen-based spray in 75 mL bottles (Group B); Sterile Collagen-coated plates (Group C);
standard treatment alone, Fitostimoline gauze (Group D) with a 1:1:1:1 ratio. Primary and
secondary endpoints were detected at V2: 7 days; V3: 14 days; V4:21 days; V5: 28 days and
compared to basal examination (V1: 0 day).

Eligible patients were assigned to the first random number according to the medical
device available in the centre. None of the patients withdrew consent following random-
ization and treatment initiation. Two randomized patients were excluded from the study
following complications related to Sterile, in Group A. The primary endpoint was accelera-
tion of the recovery process in superficial skin wounds compared to standard treatment
alone, considering the re-epithelialisation rate (average percentage decrease of wound area
in relation to basal area) following 14 days of treatment.

Secondary endpoints included rate of re-epithelialisation (average percentage decrease
of wound area in relation to basal area) at different time intervals; complete wound recovery
and re-epithelialisation percentage at all time intervals; protection efficacy in bacterial
infections (uninfected wounds); patient satisfaction with wound appearance; global clinical
assessment of wound; and the safety and tolerability of treatments. Complete wound
closure was defined as re-epithelialisation of 100% without medication (confirmed by
two consecutive examinations two weeks apart) in accordance with regulations set by the
Agency for Healthcare Research and Quality (AHRQ, Rockville, MA, USA) (2011). Safety
measurements were retained as necessary following the increased frequency of serious
adverse events (SAEs).

2.2. Standard Treatment

Patients were prepared and wounds were primarily covered with a tulle gras dressing,
ensuring painless removal. The tulle gras medication is not absorbent, necessitating
secondary medication to absorb blood and exudates from the wound. A sterile gauze was
thus placed onto the tulle Gras medication. The primary and secondary medications were
applied to cover the injured area generously to avoid peri-wound maceration. At weekly
intervals (V2–V5), patient assessment was conducted in the enrolment centres containing
records of wound size and signs of infection. Investigators conducted wound medication
and dressing change on examination.

2.3. Experimental Treatment

Patients randomly assigned to Groups A, B and C were required to apply Equine
Collagen as per medical prescription on the wound after wound bed preparation At weekly
intervals (V2–V5), patient assessment was conducted in the enrolment centres containing
records of wound size and signs of infection. Investigators conducted wound medication
and dressing change on examination.

2.4. Assessment Methods

Patients were assessed weekly at V1–V5. The wound surface area was measured and
recorded on each examination. Changes in wound size are difficult to measure accurately
by length and width due to their irregular shape; hence, we measured the surface area
in cm2 using squared and transparent paper on which we drew the wound area with
indelible marker pens (Oxford Health NHS Foundation Trust guidelines, Oxford, UK). On
wound closure, a second assessment was conducted after two weeks to confirm complete
healing of the wound and to exclude relapses, according to AHRQ recommendations.
Complete wound closure observed on second physical assessment was recorded as wound
recovery on first observation. If wound closure had not occurred during final assessment,
weekly monitoring was prescribed until confirmation of complete wound closure and
recovery. In any such cases, the investigator addressed and evaluated the delay in wound
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healing (i.e., infection, inflammation, allergic reaction or non-compliance of the medical
device). Assessments were conducted to acquire information on wound area, granula-
tion/epithelialisation and safety on each physical examination. Global assessment of the
patient (PTGA) was conducted oat V2, V3, V4, and V5, and the patient was required to
express aesthetic satisfaction evaluation using a five-point Likert scale: “much worse than
expected”, “worse than expected”, “as expected”, “better than expected”, “much better
than expected”. Global clinical assessment of the observer (COGA) was conducted at
V2, V3, V4, and V5, and the investigator was required to evaluate wound status using
a five-scale set: 1 = deterioration, 2 = no change, 3 = slight improvement, 4 = moderate
improvement, 5 = significant improvement. Adverse events (AE) were recorded from study
initiation to study termination. All adverse events were reported as separate events includ-
ing signs, symptoms, laboratory findings or disease, and were monitored until complete
recovery or conclusive physical examination and assessment.

2.5. Statistical Analysis

Measurements were conducted in relation to the groups, and data were analysed with
the ANOVA test. Statistically significant differences were calculated by Student’s t-test. The
threshold for statistical difference was based on the p-value, significant at <0.05. Statistical
analysis software (Excel Xlstat add-on component) was used to conduct the two-tailed
Student’s t-test along with the Pearson Index and the Kolmogorov–Smirnov test.

3. Results

A total of 128 patients with superficial skin wounds were enrolled in the study. Patients
were randomly assigned to four groups, as follows: 32 patients to the “Sterile, Collagen-coated
plates + HA” treatment arm (Group A), 32 patients to the “Sterile, Collagen-based Spray
75 mL bottle” treatment arm (Group B), 32 patients to the “Sterile, Collagen-coated plate”
treatment arm (Group C) and 32 to the “Standard treatment” arm (Group D). Table 3 shows
the characteristics of wound location, the basal wound area at V1, and the wound duration.

Table 3. Characteristics of basal wound area.

Group A Group B Group C Group D

Wound location
Finger/Hand 7 (46.6%) 15 (100%) 7 (46.6%) 6 (40%)

Foot 6 (40%) 0 (0%) 5 (33.3%) 7 (46.6%)
Upper or Inf. Limb 1 (6.6%) 0 (0%) 2 (13.3%) 3 (20%)

Other 1 (6.6%) 0 (0%) 1 (6.6%) 0 (0%)
Basal wound area

size (cm2)
Average 43 5,4 50 52
Median 45 5 50 55

SD 12.36 0.5 21.29 18.87
Range 20–80 5–6 20–80 20–80

Basal wound
duration (weeks)

Average 6 5 6 7
Median 6 5 6 7

SD 1.463 1.4 1.463 1.463
Range 4.0–8.0 3.0–7.0 4.0–8.0 5.0–9.0

The average age of participants in Group A was 59.1, in group B 56.9, in group C 58.5,
and in the standard treatment group D, 62.3 (Table 2). On average, patients in the four
groups were 76.2% male, with an average body mass index of 32.6. The study population
included patients presenting co-morbidities, which were duly recorded. The main co-
morbid conditions reported were dyslipidemia (30.5%), diabetes (62.75%) and hypertension
(68.5%). The proportion of patients receiving hypertension therapy was 54%, with diabetes
management in 48%. The smoking history of the patients was recorded: 25% were current
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or past smokers while 58.7% were non-smokers. No statistically significant differences
were found among the groups; however, the main limitation of the randomization of this
study is the presence in group B of localized wounds, mainly in the fingers and hands.

Healing time was reported for all treatment groups at four weeks and at two weeks
follow-up. A significantly higher wound recovery rate was observed in Group C compared
to Group D at V2 (65.0% vs. 41.1%; 95% confidence interval (CI) = 1.1–3.5; p = 0.0123), at
V3 (82.5% vs. 48.1%; 95% CI = 1.4–4.1; p = 0.0003), at V4 (89.7% vs. 66.2%; 95% CI = 1.2–3.9;
p = 0.003) and at V5 (93.5% vs. 71.2%; 95% CI = 1.2–4.1; p = 0.002). Additionally, a
significantly higher probability of recovery was observed compared to Group A and B
at V2 (65.0% vs. 51.1% vs. 45%; p = 0.003), V3 (82.5% vs. 68.1% vs. 63.2%; p = 0.0006),
V4 (89.7% vs. 77.3% vs. 74.2%; p = 0.0145) and V5 (93.5% vs. 81.2% vs. 79.6%; p = 0.023)
(Figure 1).
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Figure 1. Wound healing rate over time. A significative difference was found between Group C 
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In Group C, a significantly higher percentage of wound area reduction was observed 
compared to Group A, B, and D at V2, V3, V4 and V5. Sustained healing was observed in 
Group A, B, and C at a significantly higher rate than in the standard treatment (Group D) 
two weeks following termination (100% vs. 86.7%; p = 0.0435). 

Further investigations were conducted as secondary objectives, specifically patient 
satisfaction regarding wound outcomes (PTGA) and clinician’s global assessment of the 
wound (COGA). The average global scores of PTGA on study termination were as follows: 

Figure 1. Wound healing rate over time. A significative difference was found between Group C
compared to Group D in V2, V3, V5 (p < 0.01) *. Moreover, the wound healing rate was higher in
group C compared to group A and B for all endpoints (p < 0.01) *.

In Group C, a significantly higher percentage of wound area reduction was observed
compared to Group A, B, and D at V2, V3, V4 and V5. Sustained healing was observed in
Group A, B, and C at a significantly higher rate than in the standard treatment (Group D)
two weeks following termination (100% vs. 86.7%; p = 0.0435).

Further investigations were conducted as secondary objectives, specifically patient
satisfaction regarding wound outcomes (PTGA) and clinician’s global assessment of the
wound (COGA). The average global scores of PTGA on study termination were as follows:
4 for the Group A, 4 for Group B, 5 for Group C and 4 for Group D (Figure 2). No significant
differences were observed among the medical device treatment arms (p > 0.05).
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Figure 2. Average global assessment scale PTGA and COGA. The Likert 5-point scale did not show
significative differences between any of the Groups at the different endpoints (V2–V5).

No AEs or SAEs were reported in relation to the procedures or to the experimen-
tal products. However, it is noteworthy that two participants were removed from the
study due to complications associated with the medical device in Group A. The patients
subsequently underwent advanced surgical intervention. Infections were also attentively
monitored through microbiological analysis of cultures at V2, V3 and V4, with no supra-
infection noted during the study course. Figures 3–6 show examples of clinical cases.

Trauma Care 2021, 1, FOR PEER REVIEW 7 
 

 

4 for the Group A, 4 for Group B, 5 for Group C and 4 for Group D (Figure 2). No signifi-
cant differences were observed among the medical device treatment arms (p > 0.05). 

 
Figure 2. Average global assessment scale PTGA and COGA. The Likert 5-point scale did not show 
significative differences between any of the Groups at the different endpoints (V2–V5). 

No AEs or SAEs were reported in relation to the procedures or to the experimental 
products. However, it is noteworthy that two participants were removed from the study 
due to complications associated with the medical device in Group A. The patients subse-
quently underwent advanced surgical intervention. Infections were also attentively mon-
itored through microbiological analysis of cultures at V2, V3 and V4, with no supra-infec-
tion noted during the study course. Figures 3–6 show examples of clinical cases. 

 

0

1

2

3

4

5

6

V2 V3 V4 V5 V2 V3 V4 V5

PTGA COGA

Po
in

t L
ik

er
t S

ca
le

Assessment Scale

Group A

Group B

Group C

Group D

Figure 3. Case Group A. M.F, female 55 y/o affected by diabetes and hypertension reported a
post-traumatic chronic wound in the dorsal part of the right arm close to the elbow (a). The aspect
of the wound at V1 and the application of collagen plates enriched with hyaluronic acid (b). The
wound aspect at V3 (c). The final aspect at V5 (d).
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Figure 4. Case Group B. MS, 55 y/o. affected by diabetes and hypertension reported a chronic
post-traumatic loss of substance in the volar aspect of the distal phalanx in the middle finger of the
left hand. The aspect of the wound 12 weeks after injury (a) at V1. The application of collagen spray
(b) in V1. Wound aspect at V4 (c) and final aspect with complete re-epithelialization in V5 (d).
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Figure 5. Case Group C. MT male 59 y/o affected by dyslipidemia, diabetes and hypertension
reported a post traumatic chronic wound in the dorsal aspect of the left hand. The aspect of the
wound 12 weeks after trauma (a). Application in V1 of the collagen plate (b). Wound appearance at
V3 (c) and final aspect with almost complete re-epithelialization in V4 (d).
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without influencing the growth factor function [15]. Furthermore, collagen may be a fa-
vourable alternative to the imbued gauze currently considered the standard treatment. 
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25% of patients. The average wound dimension was 6.49 ± 3.40 cm in the collagen-based 
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ences in mean age, wound duration, and wound size were observed between the groups, 
which most likely was due to the randomized study method. Herein, we report favourable 
therapeutic effects of collagen-based treatment compared to imbued gauze for wound 
healing acceleration. In accordance with the literature, we showed that wound healing 
over time was significantly lower in patients receiving collagen-based treatment com-
pared to conventional treatment [16]. Our results show the efficacy of collagen-based 
medication to enhance complete wound recovery. However, a major limitation of the ran-
domization of this study is the presence in group B of localized wounds, mainly to the 
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Figure 6. Case Group D. SA, 45 y/o. affected by diabetes and dyslipidemia reported a chronic loss of
substance in the dorsal aspect of the right midfoot after crash injury. The aspect of the wound (a) at
V1. Wound appearance in V4 (b). Final wound aspect two weeks after V5 (c).

4. Discussion and Conclusions

Wound healing is a complex procedure which rapidly generates expression of the
various growth factors which promote cellular migration and proliferation and produce
new extracellular matrix and collagen depositions [13,14]. The increase in metalloproteinase
is a common denominator in all chronic wound injuries, and leads to an increase in
proteolytic activity and inactivation of the growth factors involved in the healing process.
The use of collagen has been shown to specifically inhibit the activity of the proteases
without influencing the growth factor function [15]. Furthermore, collagen may be a
favourable alternative to the imbued gauze currently considered the standard treatment.
This prospective study primarily aimed to assess the efficacy of collagen-based medication
as a topical treatment in 128 patients with chronic superficial skin wounds. The secondary
objective was to evaluate the safety of collagen medication. All patients were prospectively
included for assessment and underwent change of dressing until complete wound recovery
for a maximum duration of 28 days.

No statistical differences in recovery were observed between male and female patients
in Groups A, B, C and D. Collagen-based therapy was administered to 75% of patients
(divided into three groups), while conventional medication was administered to 25% of
patients. The average wound dimension was 6.49 ± 3.40 cm in the collagen-based medica-
tion and 8.63 ± 2.89 cm in the conventional treatment group. No statistical differences in
mean age, wound duration, and wound size were observed between the groups, which
most likely was due to the randomized study method. Herein, we report favourable
therapeutic effects of collagen-based treatment compared to imbued gauze for wound
healing acceleration. In accordance with the literature, we showed that wound healing
over time was significantly lower in patients receiving collagen-based treatment compared
to conventional treatment [16]. Our results show the efficacy of collagen-based medication
to enhance complete wound recovery. However, a major limitation of the randomization
of this study is the presence in group B of localized wounds, mainly to the fingers and
hands. As a result, our sample may not be fully representative of all chronic wounds.
While it is difficult to predict how randomization inclusion would have impacted the
findings, evidence from other studies suggests that these findings are in line with the
current literature. Donaghue compared the efficacy of alginate–collagen treatment with
saline-soaked gauze in 75 patients affected by diabetic foot ulcers [17]. The average re-
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duction percentage of the wound was 80.6% in patients treated with alginate–collagen
and 61.1% in patients receiving gauze medication. Complete recovery was achieved in
48% of the alginate–collagen group and 36% of the gauze medication group. Di Mauro
reported that Lyophilized Type I Collagen (LC) was able to considerably improve wound
healing in diabetic foot ulcer disorders. The average healing time of the wound in the
group treated with LC was 32.4 +/− 8.6 days, compared with 49.0 +/− 11.0 days in the
hyaluronic acid-soaked gauze group. On this basis, our results represent the available
assessed evidence on whether collagen is beneficial to wound healing and side effects, and
produce evidence for reference in clinical practice of the treatment of wound care.

Furthermore, collagen-based medication is readily absorbed and does not require
frequent reapplications, in contrast to conventional medications. However, the ulcer
needs to be debrided and cleaned prior to medication application. This study reveals the
improved efficacy of the collagen sponge in promoting and stabilizing tissue granulation.
The implantable sponge product is dissolved by enzymatic digestion through leukocyte
proteases and maintains close contact with the wound bed. Unlike the spray formula, the
collagen sponge is strictly involved in the granulation process and plastic-compressed
scaffolding to promote fibroblast migration and subsequent endogenous cell invasion.
Physiological and natural tissue repair is successfully achieved, and the spongy material
supports exudate absorption and inhibits potential extension of the wound, thus preventing
bacterial growth which would delay the healing process. Furthermore, the pores are
insufficiently large to favour dehydration and insufficiently small to hinder granulation
and gas exchange. Heterologous collagen is able to act as a nutritional substrate in the
metabolic activity of granulation tissue besides providing mechanical support and cell
motility of fibroblasts. The product activation occurs locally without being absorbed
by the blood stream, and is not transported into the anatomical systems [18]; on the
contrary, it enters the local metabolism of fibroblastic cells and stimulates the production
of endogenous collagen essential to wound healing.

Collagen may be considered as a valuable therapeutic tool by virtue of its potential
ubiquity, low immunogenicity and flexibility of application in strong and biocompatible
scaffolds, and represents a potential advance in wound care. In addition, collagen-based
products are able to interface with both natural and synthetic macromolecules. Collagen
plays an important role in wound care on account of its ability to activate a controlled
release of bioactive molecules. Heterogeneous composites of collagen may be adopted in
combination with collagen-mimetic peptides as an influential and dynamic technique to
targeted delivery of therapeutic molecules in the wound site, which can in turn accelerate
the wound healing process and the regeneration of tissues.
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