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Introduction
Osteoarthritis (OA) is the most common 

chronic joint disease, and its prevalence 
is increasing as average life expectan-
cy rises. The aetiopathogenesis of OA is 
complex and involves degenerative, in-
flammatory and reparative processes. 
The degenerative process affects the ar-
ticular cartilage, synovium, subchondral 
bone, menisci, ligaments and periarticular 
muscles. The fundamental pathological 
processes in OA include a reduction in the 
hyaluronic acid content of the synovial 
fluid and, at the same time, the predomi-
nance of catabolic over anabolic proces-
ses in the articular cartilage. This results 
in insufÏcient renewal of collagen as well 
as hyaluronic acid in the cartilage, loss of 
its elasticity and its progressive thinning.

The pathological changes in the articular 
cartilage of patients with OA affect both its 
cellular component, i.e. the chondrocytes, 
and the intercellular substance, the extra-
cellular matrix (ECM). Under physiological 
conditions, chondrocytes produce the com-
ponents of the ECM in sufÏcient quantities, 
particularly type II collagen and hyaluro-
nic acid. Collagen ensures the mechanical 
strength of the cartilage and forms a fibril-
lar network that resists tensile forces, while 
hyaluronic acid bound to aggrecan enables 
water retention and resistance to compres-
sion. It is precisely the synthesis of hyaluro-
nic acid and collagen in chondrocytes, their 
increased degradation and the subsequent 
disruption of the highly organised structure 
of the ECM that constitute a key event in the 
development of OA.

Hyaluronic acid (HA) plays an essential role 
in the joint. As the main component of syn-
ovial fluid, it contributes to shock absorption 
in the joint, lubricates the joint and exerts 
anti-inflammatory effects. It also acts on no-
ciceptors and, owing to its complex effects, 
has an analgesic effect. At the same time, 
as an essential component of cartilage, HA 
also influences its properties. In OA, there is 
a reduction in both the quantity and quality 
of HA not only in the cartilage but also in the 
synovial fluid. This leads to friction, inflam-
matory changes, pain and, gradually, impai-
red joint mobility.

Increased degradation and reduced pro-
duction of collagen represent an essential 
step in the progression of OA. During the 
course of OA, chondrocytes are exposed 
to long-term mechanical stress, oxidative 
damage and the increasing action of pro-
inflammatory cytokines. Under these in-
fluences, they begin to produce increased 
amounts of matrix metalloproteinases, i.e. 
enzymes that cause collagen degradation 
and fragmentation of the ECM. The resulting 
matrix fragments are perceived as foreign, 
and the immune system responds by fur-
ther intensifying the inflammatory process, 
thereby additionally promoting tissue degra-
dation. Once the collagen network has been 
degraded, the cartilage loses its elasticity 
and progressive tissue destruction begins.¹,²

These findings form the basis for the treat-
ment of patients with OA by intra-articular 
administration of hyaluronic acid and, more 
recently, by intra-articular administration of 
collagen. Both components act on different 
but complementary aspects of the patho-
physiology of OA. The combination of HA and 
collagen therefore represents a rational the-
rapeutic concept consistent with the cur-
rent multifactorial understanding of osteo-
arthritis. Hyaluronic acid primarily restores 
the properties of synovial fluid and creates 
a favourable microenvironment for cellular 
repair processes. Collagen provides struc-
tural support for the extracellular matrix and 
stimulates its renewal in the cartilage. The 
latest trend is the use of recombinant colla-
gen, whose standardised composition cor-
responds to that of human collagen. ALGYL 
COLL is an injectable preparation containing 
a combination of recombinant collagen and 
hyaluronic acid.   

Product Description
The active components of Algyl COLL 

are hyaluronic acid and recombinant colla-
gen. In addition, the preparation contains 
a buffer component consisting of disodi-
um phosphate/monosodium phosphate to 
maintain a stable pH, as well as physiologi-
cal saline solution. The preparation is sup-

plied in a pre-filled syringe and is ready for 
direct use.

Hyaluronic Acid
 The hyaluronic acid contained in the pre-

paration has a linear structure and acts as a 
tissue lubricant that plays an important role 
in regulating interactions between adjacent 
tissues in the joint. It also acts as a viscoe-
lastic support that keeps the internal surfa-
ces in the joint separated and has a number 
of other beneficial effects in patients with 
osteoarthritis that have been confirmed in 
clinical studies. A 2025 meta-analysis sho-
wed that intra-articular administration of 
HA represents a versatile treatment for OA, 
providing patients with benefits based on a 
combination of mechanical effects—visco-
supplementation—and a range of additional 
biological effects. Its diverse mechanisms of 
action, including anti-inflammatory, chon-
droprotective and pain-modulating effects, 
underline its role in the personalised treat-
ment of osteoarthritis. It provides sympto-
matic relief and a potentially disease-modi-
fying benefit.

The results of the meta-analysis show 
convincing outcomes particularly in pa-
tients with knee osteoarthritis, or gonar-
throsis, in whom this treatment effectively 
reduces pain and improves joint function. 
In a number of studies, repeated use of 
this therapy provided these patients with 
long-term benefits. As the meta-analysis 
showed, intra-articular administration of 
HA is a safe treatment option with a low 
incidence of adverse effects, mainly tran-
sient reactions at the injection site. The 
meta-analysis emphasises that intra-arti-
cular administration of HA has become es-
tablished because of its demonstrated sa-
fety, ease of use and patient satisfaction. 
It remains an integral part of osteoarthritis 
treatment, particularly in patients seeking 
non-surgical treatment options. Its efÏca-
cy and safety profile support its use, alt-
hough the treatment regimen must be in-
dividually tailored, taking into account the 
patient’s specific symptoms and needs.³  

Recombinant Human Collagen 
 The recombinant human collagen contai-

ned in the preparation is a biotechnologically 
produced protein that precisely replicates 
the amino acid structure of natural human 
collagen. It is manufactured using genetic 
engineering techniques with modified mi-
croorganisms. The collagen obtained in this 
way corresponds to natural collagen in terms 
of its structure, properties and function. This 
technology makes it possible to achieve a 
therapeutic effect without the safety risks as-
sociated with collagen of animal origin, such 
as a non-standardised composition.



The development of modern recombinant 
technologies has enabled the production of 
human collagen using genetically modified 
cellular systems. According to an extensive 
review published in 2025, recombinant hu-
man collagen is one of the most significant 
biomaterials in regenerative medicine.⁴ The 
review highlights its high purity and the pos-
sibility of precise molecular design. Because 
it has an exact, standardised structure, it is 
highly biologically active. A significant pro-
portion of current research focuses on the 
use of recombinant collagen as a material for 
cartilage regeneration.

A laboratory study from 2025 investi-
gated the efÏcacy of recombinant human 
type II collagen in the healing of damaged 
cartilage affected by degenerative chan-
ges. The study showed that recombinant 
collagen effectively promoted chondrocyte 
proliferation and increased the expression 
levels of genes specific to the synthesis of 
endogenous type II collagen in chondrocy-
tes. In addition, the production of aggrecan, 
which is important for binding to hyaluro-
nic acid and maintaining the physiological 
properties of cartilage, also increased. 
Recombinant collagen significantly impro-
ved the healing of defective cartilage and, 
according to the authors, is suitable for im-
proving the condition of cartilage in disea-
ses associated with degenerative cartilage 
damage, such as osteoarthritis.⁵  

Combination of Recombinant 
Collagen and Hyaluronic Acid 

 Recombinant human collagen offers a new 
generation of highly standardised biomaterials 
offers a new generation of highly standardised 
biomaterials that not only provide structural 
support but can also actively regulate cellular 
behaviour in cartilage affected by degenerati-
ve changes. Hyaluronic acid restores the bio-
mechanical properties of synovial fluid and has 
significant anti-inflammatory effects. It is also 
of great importance for maintaining the phy-
siological properties of cartilage.

There is a pronounced biological synergy 
between the two molecules. HA creates a hy-
drated environment that supports chondro-
cyte survival and nutrient diffusion. Collagen 
provides mechanical support and at the same 
time activates cellular receptors that regulate 
the synthesis of the extracellular matrix. The 
combination of the two substances may the-
refore have both symptomatic and potentially 
structural effects.

Another important aspect is that HA redu-
ces friction and mechanical overloading of the 
cartilage, thereby limiting further degradation 
of the collagen network. The simultaneous 
presence of recombinant collagen can facilita-
te repair of the already damaged matrix. This 
therefore represents a rational approach tar-
geting both the biomechanical and biological 
components of osteoarthritis.    

Synergy with Other 
Preparations: Sequential 
Treatment Protocol for 
Osteoarthritis and Other 
Painful Musculoskeletal 
Conditions

Current evidence indicates that, in the op-
timal treatment of osteoarthritis and other 
painful musculoskeletal conditions, such as 
post-traumatic states and recovery following 
arthroscopic procedures, sequential combina-
tions of viscosupplementation, support for car-
tilage regeneration and structural remodelling 
of the affected tissues may be beneficial.

This approach is based on the stepwise 
use of preparations whose effects build on 
and complement one another. The aim is to 
improve the condition of the affected joints, 
optimise their function and reduce pain. A 
proposed sequential combined-treatment 
protocol is set out below, in which the indi-
vidual preparations represent biologically 
complementary steps in a treatment proto-
col that takes account of the individual pha-
ses of joint tissue repair.

Recommended Sequential 
Protocol
Interval between the individual steps: 

2–3 weeks

Step 1 – ALGYL GGP
(Intra-articular injectable preparation)
Composition: HA + glycine + proline + NAG
Owing to its composition, this prepara-

tion contributes to op-
timisation of the intra-
articular environment 
through viscosupple-
mentation with hyalu-

ronic acid; to activation of cartilage me-
tabolism through the chondroprotective 
agent N-acetylglucosamine; and to sup-
porting the synthesis of proteoglycans 
and the extracellular matrix and the rege-
neration of cartilage through the amino 
acids glycine and proline.6 

Step 2 – Algyl COLL 
(Intra-articular injectable preparation)
Composition: Hyaluronic acid, 
recombinant collagen.
The preparation supports continued vi-

scosupplementation 
with hyaluronic acid. 
Recombinant human 
collagen contributes 
to regeneration of 
the extracellular ma-

trix, supports chondrocyte adhesion and 
activity, promotes the formation of new 
type II collagen and supports the long-
term remodelling of cartilage tissue.5  

Intended Use / Indications  
The preparation is intended for the 
treatment of painful symptoms of joint 
disorders such as osteoarthritis and 
inflammatory tendon conditions. In 
addition, it is indicated for viscoelas-
tic supplementation or replacement 
of synovial fluid in the hip, knee, elbow 
and ankle joints.

Contraindications and 
Adverse Effects
Hypersensitivity to any of the compo-
nents contained in the preparation; 
skin infections or joint infections in the 
area of the intended administration; 
systemic blood coagulation disorders. 
Use is contraindicated in patients with 
a known history of allergy to proteins 
of Gram-positive bacteria or similar 
substances. The preparation must 
not be used in pregnant or breastfee-
ding women or in children. Patients 
undergoing chemotherapy should be 
examined by an orthopaedic specialist 
before administration. Adverse effects 
include, for example, pain, joint effusi-
on or joint stiffness, as well as oedema 
or pain at the injection site. Further 
details can be found in the instructions 
for use supplied with the preparation.

Warnings
The product is intended for single use. 
The preparation should be administe-
red exclusively by healthcare professi-
onals trained in intra-articular injecti-
on techniques. The preparation should 
be administered at intervals determi-
ned individually by the physician, for 
example after 6, 8 or 12 months.

Packaging
The package contains one pre-filled 
syringe.

Sterilisation and Shelf Life
The medical device is sterilised by au-
toclaving. The shelf life is 2 years.



Concomitant Treatment Based 
on Clinical Findings:

 
ALGYL CBD (Patch) 
Composition: Acrylate copolymer, can-
nabidiol (CBD), Arnica montana extract, 
menthol.

The preparation is in-
tended for local support 
of treatment during 
painful phases, after 
arthroscopic procedu-

res or following injuries. The combination of 
purified CBD, arnica and menthol combines 
anti-inflammatory, analgesic and cooling 
effects and contributes to pain relief, reduc-
tion of swelling and support of physiological 
healing processes.9,10 

Platelet-Rich Plasma (PRP)
In this concept, PRP is not a necessary com-

ponent of treatment, but merely represents a 
possible biological augmentation of the proto-
col at centres that routinely use this method.

When PRP is used together with the hya-
luronic-acid-containing preparations ALGYL 
GGP and Algyl COLL as part of this treatment 
protocol, published studies indicate that the 
combination of growth factors with hyaluro-
nic acid may increase the clinical efÏcacy of 
PRP.11 

Conclusion 
The proposed sequential protocol uses 

the biological synergy of the individual me-
chanisms of action. ALGYL GGP initiates re-
generation by creating an optimal intra-ar-
ticular environment and activates cartilage 
regeneration.

Algyl COLL follows on from this process 
by further supporting viscosupplementati-
on, stabilising the newly forming extracellu-
lar-matrix tissue and providing a structural 
framework for its further renewal, suppor-
ting chondrocyte activity and contributing 
to the long-term remodelling of cartilage.

The ALGYL CBD patches contribute to 
pain control, reduction of inflammatory 
changes and support of healing through the 
local combination of CBD, arnica and men-
thol.

The result is a simple, biologically coher-
ent and clinically readily applicable concept 
based on the mutual synergy of the indivi-
dual mechanisms of action.5-10  
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