
GUNA COLLAGEN MEDICAL DEVICES
New scenarios in Dentistry

________________________________    

June 2020

Alessandro Perra – Scientific Director of GUNA S.p.a.



Bio-scaffold of natural 
collagen

Guna Collagen Medical Devices are a substrate for 
collagen fibrils reconstitution and act as a 
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MEDICAL DEVICES - CLASS III - INJECTABLE
Directive 93/42 CEE. 1993

‘Medical device' means any instrument, apparatus, appliance, 
material or other article, whether used alone or in combination, 
including the software necessary for its proper application intended 
by the manufacturer to be used for human beings for the purpose of: 
- diagnosis, prevention, monitoring, treatment or alleviation of 
disease, 
- diagnosis, monitoring, treatment, alleviation of or compensation for 
an injury or handicap, 
- investigation, replacement or modification of the anatomy or of a 
physiological process, 
-control of conception, and which does not achieve its principal 
intended action in or on the human body by pharmacological, 
immunological or metabolic means, but which may be assisted in its 
function by such means,
-…very important: 93/42/CEE about ancillary substances.
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WHY

Collagen Medical
Devices? 
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An innovative approach to 
REGENERATIVE MEDICINE

in Dentistry
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An innovative approach to REGENERATIVE MEDICINE
in Dentistry



Induction of the
inflammation pro-resolution phase 
and tissue repair and regeneration.

A new concept
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Healthy ligament =
Parallel collagen
fibers

Damaged ligament =
Loss of parallelism of 
collagen fibers

TISSUE 
DAMAGE

OVERUSE

INJURYAGING





Functional Tissue Engineering
ECM bioscaffolds

Hsu et al., Functional tissue engineering of ligament healing. Sports Medicine, 
Arthroscopy, Rehabilitation, Therapy & Technology 2010, 2:12

© Nicola Alfieri

Brightness due to 
proteoglicans 
scaffold



Why COLLAGEN?

•INNOVATION
•EFFICACY
•NATURAL ORIGIN
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COLLAGEN
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Periodontal ligament





The triple helix (three 
alpha chains) of tropo-
collagen is the basic unit 
of mature collagen. 

Structure: chains of 
glucose and galactose 
+ 4 aminoacids:
•HYL
•GLY
•PRO

•HYP
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COLLAGEN Medical Device
Characteristics
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• Tropocollagen M.W. = 300 kDa

• 1 Da = 1.66 X 10-27 Kg

• Tropocollagen W ≈ 5 X 10-22 Kg  

• 100 µg of Tropocollagen ≈ 2 X 10 14 Molecules

Hydrolized collagen (Tropocollagen)/Vial  content
≈ 

2 X 10 14 Molecules

NUMBERS…

• One vial content: 2ml /100 µg of Tropocollagen 
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Why SWINE Collagen?

•INNOVATION
•EFFICACY
•NATURAL ORIGIN
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The SIMILARITY between
the α1-chain collagen type 1
of humans and pigs is 97%,
and it is 93% for α2-chain 



SAFETY OF PORCINE COLLAGEN MEDICAL USE 
Literature -1-

SAFETY OF PORCINE COLLAGEN MEDICAL USE 
Literature -1-

Porcine collagen scaffolds for cranial neurosurgery  are safe, 
effective and easy to use
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SAFETY OF PORCINE COLLAGEN MEDICAL USE 
Literature -2-

SAFETY OF PORCINE COLLAGEN MEDICAL USE 
Literature -2-

Porcine dermal collagen is safe and effective for 
hernia repair in contaminated fields 

Use of porcine collagen 
dermal filler in correcting 
acne scars  
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GUNA MDs -
HOW DO THEY ACT?
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Anisotropy 

Jens Friedrichs et al. Cellular Remodelling of Individual Collagen Fibrils Visualized by Time-lapse AFM. J. Mol. Biol. 2007

An important characteristic of
collagen fibers

An important characteristic of
collagen fibers

TENSEGRITA’
DIPENDENZA DELLA DIREZIONE

Capacità di un tessuto di indirizzare le forze 
esercitate su di esso in un’unica direzione
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•Transforming growth factor-β-1 (TGF-β-1)
•Connective tissue growth factor (CTGF)
•Insulin like growth factor-I (IGF-I)
•IL-6

Transformation of a mechanical force into a 
biochemical and structural response
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Healthy ligament =
Parallel collagen
fibers

Damaged ligament =
Loss of collagen fibers
parallelism

Anisotropy conditions are 
ensured by the proper 
alignment of collagen fibers 
into the extra-cellular matrix.

The paralleilism of collagen 
fibers is ensured by covalent 
type cross-links.

Aging, inflammatory 
damages, and 
mechanical damages
alter the collagen fibers’ 
parallelism reaching to a 
loss of anisotropy.

TISSUE 
DAMAGE

OVERUSE

INJURYAGING



The role played by INTEGRINS
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Damage of 
collagen fibers

Loss of 
anisotropy

Insufficient
neo-collagen

synthesis

HISTOLOGICAL 
DECLINE

MMPs+++ for

COLLAGEN DECLINE 
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Traumas

Oxidative stress

Chronic inflammation

Infections



The infiltration of hydrolyzed collagen into 
the extra-cellular matrix has a dual action:

1. Replace, support, reinforce, protect
connective tissues

2. Increase the conditions of anisotropy
and therefore the tensile forces capable 
of stimulating fibroblast 
for the synthesis of autologous collagen
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The evidence from
Research
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2) ANCILLARY SUBSTANCES WITH ANTIOXIDANT ACTIVITY
VITAMIN C; B1; B2

Ascorbic acid (vitamin C) is one of the most important water-soluble biological antioxidant, capable
of neutralizing many reactive oxygen species and nitrogen. The Riboflavin (vitamin B2) has
antioxidant activity. Thiamin hydrochloride (vitamin B1) has antioxidant, erythropoietic, anti-
atherosclerotic and detoxifying activity.
These substances aim to create a defensive barrier against free radicals, counteracting connective
tissue aging.

MD-TISSUEMD-TISSUE

•Masaki H. Role of antioxidants in the skin: anti-aging effects. J Dermatol Sci. 2010 May;58(2):85-90.
•Wilson JX. Mechanism of action of vitamin C in sepsis: ascorbate modulates redox signaling in endothelium. Biofactors. 2009 Jan-
Feb;35(1):5-13.
•Keil SD, Kiser P, Sullivan JJ, Kong AS, Reddy HL, Avery A, Goodrich RP. Inactivation of Plasmodium spp. in plasma and platelet concentrates
using riboflavin and ultraviolet light. Transfusion. 2013 Oct;53(10):2278-86

1) COLLAGEN SUPPLEMENTATION

Collagen acts as a bio-scaffold improving anisotropy and tensile strength of dermis connective tissue
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Collagen turnover is controlled by specific enzymes and 
corresponding inhibitory molecules

Yalcinkaya E, Celik M, Bugan B. Extracellular matrix turnover: a balance between MMPs and their inhibitors. Arq Bras Cardiol. 2014;102(5):519-20. 

MMPs TIMPs
Matrix 

metalloproteinases 
Tissue inhibitors of 
metalloproteinases 

TIMPs hinibit MMPs in a ratio of 1:1TIMPs hinibit MMPs in a ratio of 1:1

22 human 
proteolytic

enzymes

22 human 
proteolytic

enzymes

4 hinibiting
proteins of 

MMPs

4 hinibiting
proteins of 

MMPs
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degradation synthesis



IL-1
IL-6

TNF-α

ROS
IL-4

IL-10

TGF-β1

INFLAMMATORY 
TRIGGER © Dipartimento Scientifico Guna S.p.a.

degradation

synthesis

COLLAGEN TURNOVER

Parodontitis

Perimplantatis

InjuresInjures



MATERIALS and METHODS

Human tenocytes from 
gluteus minimus

• n=8 (4M + 4F)
• age 64,8 ± 7,2 years

NC MD-Tissue (50 μg/ml)

• cell proliferation growth curves

• gene expression real time PCR

• protein analysis slot blot

• cell morphology immunofluorescence

• collagen degradation SDS-zymography

• cell migration               wound healing assay

Courtesy from Prof.ssa N. Gagliano



CELL PROLIFERATION
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COLLAGEN SYNTHESIS
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COLLAGEN TURNOVER

MMPs TIMPs
Matrix 

metalloproteinases 
Tissue inhibitors of 
metalloproteinases 

degradation synthesis
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COLLAGEN TURNOVER MEDIATED BY MMPs and TIMPs
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WOUND HEALING ASSAY

CELL MIGRATION
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CONCLUSIONS

cell proliferation COL-I synthesis

COL-I degradation

CELL GROWTH COLLAGEN TURNOVER MIGRATION

cell migration

• Tendon healing and repair
• Decreased vulnerability to injury

Courtesy from Prof.ssa N. Gagliano



NOT ONLY 
ANISOTROPY
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Primary and secondary measures of 
efficacy. Clinical evaluation was 
performed at baseline and every 
month during the study.
The primary endpoints included (a) 
Lequesne index, (b) patient pain 
visual analogue scale (VAS), (c) 
physician pain visual analogue scale
(VAS), (d) WOMAC pain subscale, (e) 
WOMAC stiffness subscale, (f) 
WOMAC disability subscale, (g) 
patient’s and (h) physician’s global
assessment of disease activity on a 
5-point rating scale, global 
assessment of change in disease 
activity at the end of the treatment 
(Likert
score: 0 = very poor; 1 = poor; 2 = 
fair; 3 = well; 4 = very well), (i) 
consumption of NSAIDs tablets per 
month. Arrows depict the month
in which the treatment reached a P 
< 0.05 compared to baseline, in 
black for placebo and in red for 
polymerized collagen group. Results
represent mean ± SD. P values 
indicate statistical significant 
differences between treatment 
groups.
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Total cytokine- and Foxp3-expressing 
peripheral cells
in patients with symptomatic knee OA 
under Polymerized-type I
collagen or placebo at baseline, 3, and 6 
months.
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STUDIES ON GUNA 
MEDICAL DEVICES
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THE SCIENTIFIC RESEARCH ON COLLAGEN MEDICAL DEVICES
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INTRAMUSCULAR INJECTION
(IN THE MASSETER AREA)
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2) ANCILLARY SUBSTANCES WITH ANTIPAIN ACTIVITY
HYPERICUM PERFORATUM

GUNA-MUSCLEGUNA-MUSCLE

1) COLLAGEN SUPPLEMENTATION

Collagen acts as a bio-scaffold improving anisotropy and tensile strength of dermis connective tissue
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• 2 ml 
• 1-1.5 cm deep on the skin

surface
• 0.4x19 mm needle

INFILTRATION IN TRIGGER POINTS
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Pain reduction measured by VAS at
the end of follow-up:

• 53.75% (- 4.3 points) in Group I, 
treated with MD-MUSCLE

• 25% (- 2 POINTS) in Group II 
(Lidocaine 2%)

• 20.1% (- 1.63 points) in Group III 
(Saline solution). 
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Myoelectric activity of masseter
muscle was reduced at the end of
follow-up:

• 59.2% (- 32.9 points) in Group I

• 39.3% (- 23.5 punti) in Group II

• 14% (- 8.9 punti %) in Group III.



DIFFERENT INJECTIONSDIFFERENT INJECTIONS
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25 mm
30G

13 mm
30G

4 mm
30G



Into the gum fornix



58

•WHERE: intradermal or subcutaneous
•HOW MANY POINTS: several symptomatic points
•HOW MUCH: 0.2-0.3 ml each injection
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13 mm.

© Dipartimento Scientifico Guna S.p.a.

NEEDLESNEEDLES

4 mm. 4 mm.

30 G 30 G 27 G

LENGHT

GAUGE
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2,5 ml 5 ml 10 ml 20 ml INSULIN

NEEDLES FOR PAIN MANAGEMENTNEEDLES FOR PAIN MANAGEMENT

•HOW MANY POINTS: several
symptomatic points

•HOW MUCH: 0.2-0.3 ml each
injection


