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Overview

1 Overview

Traumeel® has been used in more than 50 countries around the world for 
over 60 years, having reached millions of patients with a usage of over 10 
million packages a year.

Zeel® T has been researched for over 40 years, and has been used 
extensively by patients in over 30 countries. Each year, almost one million 
patients are treated with Zeel® T worldwide. 

Degenerative joint disorders, such as osteoarthritis (OA), are common and 
debilitating conditions that can have numerous causes and etiologies. 
Conventional medical treatments are supported by a reasonable evidence 
base, but are associated with limitations to their use, e.g., adverse effects 
and restrictions for long-term use. 

Osteoarthritis is the most common form of joint disease with prevalence 
increasing with age. The effects of subclinical chronic inflammation in OA 
are now increasingly recognized. OA can cause considerable burden to 
the patient, carers and healthcare systems. 

The combination of Traumeel® and Zeel® T offers patients with OA a 
natural alternative to conventional treatments without their associated 
side effects and limitations. The recent MOZArT study, a large randomized 
controlled trial, demonstrated that the combination of intra-articular 
injections of Traumeel and Zeel T is effective in reducing the pain 
associated with OA.

Traumeel® and Zeel® T is a combination of dilute biological and mineral 
components administered intra-articularly for painful knee OA. 

Safety studies have indicated that Traumeel® is unlikely to interfere with 
antimicrobial first defenses, the normal homeostatic process, kidney 
function or liver function. Post-marketing surveillance has demonstrated 
very good tolerability for Traumeel® formulations with very few adverse 
effects. Indeed, tolerability of Traumeel® has been demonstrated to be 
significantly greater than with conventional treatments.

Several studies with Zeel® T demonstrate its excellent efficacy, safety 
and tolerability in degenerative joint disorders. Furthermore, patient 
satisfaction with treatment effectiveness with Zeel® T is high.

The co-administration of intra-articular injections of Traumeel® and 
Zeel® T offers an effective, safe and well-tolerated treatment in moderate-
to-severe OA of the knee.
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Osteoarthritis (OA), the most common form of joint disease, affects 
as much as 80% of the general population over the age of 75 years.1 
The degenerative joint changes that characterize this disorder are 
radiologically detectable and include subchondral bony sclerosis, 
synovitis, loss of articular cartilage, and osteophytes formed by 
proliferation of bone and cartilage in the joint.2,3 In about 60% of 
sufferers these changes are accompanied by symptoms that include 
erythema, swelling and joint pain that often result in reports of morning 
stiffness, limitations in range of motion and restrictions in the activities of 
daily living.4,5

The Framingham Osteoarthritis study demonstrated that radiographic 
evidence of OA increased with age, from 27% in patients younger than 
age 70 years, to 44% in patients aged 80 years or older. There was a 
slightly higher prevalence of radiographic changes of OA in women 
than in men (34% versus 31%); however, there was a significantly higher 
proportion of women with symptomatic disease (11% of all women 
versus 7% of all men; p=0.003).6 In a re-evaluation of the Framingham OA 
study, the authors concluded that in the elderly, new onset of knee OA 
is frequent and is more common in women than men.  However, among 
the elderly, age may not affect new disease occurrence or progression.7

Risk factors
OA has a multifactorial etiology, and can be considered the product of an 
interplay between systemic and local factors.8 The relative importance of 
risk factors and the interplay between factors may vary for different joints, 
for different stages of the disease, for the development as opposed to the 
progression of disease, and for radiographic versus symptomatic disease.8

Systemic risk factors
Age: One of the strongest factors for OA of all joints is age. Cumulative 
exposure to various risk factors and biologic changes that occur with 
aging may make a joint less able to cope with adversity, such as weak 
muscle strength, cartilage thinning, poor proprioception, and oxidative 
damage. Both incidence and prevalence increase with age for reasons 
which are still poorly understood.9

Gender: Women are more likely to have OA than men6 and they also 
have more severe OA.10 OA increase in menopausal women has led to 
studies to investigate between hormonal factors and OA. However, 
results have been inconclusive.11

Genetic factors: Main contributory factors for developing OA are genetic 
factors. The results of several studies have shown that OA is inherited 
and may vary by joint site. In a genome-wide association study, it was 
reported that the C allele of rs3815148 on chromosome 7q22 was 
associated with a 1.14-fold increased prevalence of knee and/or hand OA 
and also with a 30% increased risk of knee OA progression.12

Nutrition: Multiple nutrient mechanisms may affect the development of 
OA and may include protection from oxidants such as reactive oxygen 

KEY FACT

OA can result in symptoms 
that include erythema, 
swelling and joint pain 
that often result in reports 
of morning stiffness, 
limitations in range of 
motion and restrictions in 
the activities of daily living.

2 Osteoarthritis
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species and complex modulation of inflammatory responses. The role 
of nutrients, specifically, of vitamins in the development of OA remains 
unclear.9,13

Race/ethnicity: The prevalence of OA and patterns of joints affected by 
OA vary among racial and ethnic groups.8 Studies have shown differing 
(usually higher) prevalence of knee OA in black versus white people and 
in Asian versus white people, as well as there being different structures 
affected in the knee joint.13

Bone metabolism: Increased bone strength, known as bone mineral 
density, is associated strongly to onset of knee OA.14 In many patients 
with OA the bone appears stronger (more dense) than normal, but is in 
fact abnormal compared with normal bone. It is not known if this process 
happens before or after cartilage damage has occurred.15

Local risk factors
Obesity: It has long been recognized that obesity is a risk factor for OA, 
especially OA of the knee.16 In The Arthritis, Diet, and Activity Promotion 
Trial, weight loss combined with exercise, but neither weight loss nor 
exercise alone, were effective in decreasing pain and improving function 
in obese elders who had symptomatic knee OA.17 There is also evidence 
that obesity is associated with cartilage loss and damage, making the 
person more likely to develop OA.18 Obesity-related OA is also one aspect 
of a wider group known as metabolic OA.19

Injury and surgery: Knee injury is one of the strongest risk factors for 
OA. Rupture of ligaments and other injuries to the structures of the knee 
joint are linked strongly to early onset knee OA.9 An increased risk of OA 
development and musculoskeletal symptomatology can be as a  result 
of severe injury to the structures of a joint, particularly a trans-articular 
fracture, meniscal tear requiring meniscectomy, or anterior cruciate 
ligament injury.20,21

Occupation: There is some evidence that occupations involving repeated 
bending or flexing of the knee joint for a long time carry a risk of 
developing knee OA, especially for jobs involving excessive kneeling, 
squatting, climbing steps, or lifting.14

Bone metabolism: Increased bone strength, known as bone mineral 
density, is associated strongly to onset of knee OA.14 In many patients 
with OA the bone appears stronger (more dense) than normal, but is in 
fact abnormal compared with normal bone. It is not known if this process 
happens before or after cartilage damage has occurred.15

Anatomy: Weakness in the muscles supporting the knee joint may make 
the onset of knee OA more likely or it may worsen its development. 
In addition, incorrect alignment of the knee joint leads to a 4–5 times 
greater likelihood of the disease getting worse.9 Knee alignment (i.e., the 
hip-knee-ankle angle) is a key determinant of load distribution.

KEY FACT

OA has a multifactorial 
etiology, and can be 
considered the product 
of an interplay between 
systemic and local factors.
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Any shift from a neutral or collinear alignment of the hip, knee and ankle 
affects load distribution at the knee.8 In addition, incorrect alignment 
of the knee joint leads to a 4–5 times greater likelihood of the disease 
getting worse.9

Laxity: A potential risk factor for knee OA is knee laxity. Varus-valgus knee 
laxity is greater in the non-arthritic knees of patients who have idiopathic 
disease than in the knees of controls. This suggests that a portion of 
the increased laxity of knee OA precedes disease development and may 
predispose to disease.22 Another factor that can alter biomechanics at the 
knee and hip is limb length inequality.

Treatment
Pharmacological treatments for OA include analgesics, non-steroidal anti-
inflammatory drugs (NSAIDs), intra-articular (IA) injections of steroids and 
of viscosupplementation with hyaluronic acid (HA).23 Topical preparations, 
including capsaicin and NSAIDs, can also be used.24 The supplements 
chondroitin sulfate and glucosamine are also commonly used by patients 
despite a lack of evidence for effectiveness.25

The American College of Rheumatology (ACR) guidelines26 as well 
as the EULAR guidelines24,27 cover varying patient scenarios with 
targeted recommendations. Pharmacologic modalities conditionally 
recommended for the initial management of patients with knee and/
or hip OA include acetaminophen (paracetamol), oral and topical 
NSAIDs, tramadol, and intra-articular corticosteroid injections; intra-
articular hyaluronate injections, duloxetine, and opioids are conditionally 
recommended in patients who had an inadequate response to initial 
therapy. Opioid analgesics are strongly recommended in patients who 
are either not willing to undergo or have contraindications for total joint 
arthroplasty after having failed medical therapy.26

In a network analysis, comparison of the most commonly used 
pharmacologic interventions for knee OA-related pain at 3 months, the 
conclusions reached where that all treatments except acetaminophen 
showed clinically significant improvement in pain. The authors stated 
that IA treatments were more effective than oral NSAIDs for pain, which is 
possibly due to the contribution of the integrated IA placebo effect.28

Drawbacks of current treatments
Several retrospective analyses have concluded that non-selective NSAIDs 
pose an increased risk of gastrointestinal adverse events (AEs).29–33 In 
general, these analyses have looked at patients undergoing long-term 
chronic therapy often with underlying inflammatory diseases such as OA.

Intra-articular injection of corticosteroids is also a common treatment for 
OA of the knee, however, clinical evidence suggests that the benefit is 
short-lived, usually one to four weeks.34 Additionally, concern has been 
expressed that long-term treatment could promote joint destruction and 
tissue atrophy.34

KEY FACT

Pharmacological 
treatments for OA include 
analgesics, non-steroidal 
anti-inflammatory 
drugs (NSAIDs), intra-
articular (IA) injections 
of steroids and of 
viscosupplementation 
with hyaluronic acid (HA).
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The data from clinical trials of viscosupplementation products available in 
the public domain utilized heterogeneous methodologies and endpoints, 
and comparisons are therefore relatively difficult to interpret. These 
products appear to provide, at best, consistently moderate symptom 
improvement of OA knee pain despite the fact that viscosupplementation 
is universally used at a very significant cost. Improvements are often 
directional, and even when statistically significant, may not exhibit 
clinical endpoint effect sizes consistent with clinically relevant outcomes. 
Systematic reviews have provided confusing results. One concluded that 
IA HA has not been proven clinically effective and may be associated with 
a greater risk of AEs,35 while a more recent network analysis comparing 
the relative efficacy of treatments for knee OA concluded that IA HA was 
more effective than oral NSAIDs (except diclofenac), probably due to a 
beneficial effect of the IA procedure itself.28

Role of inflammation
The effects of sub-clinical chronic inflammation in osteoarthritis (OA) 
are now increasingly being recognized.36 In the development of OA, 
the pro-inflammatory cytokines, IL-1, TNF-α, IL-6 and other members 
of the IL-6 protein superfamily, such as IL-7, IL-17 and IL-18, have all 
been shown to be associated with cartilage damage and, therefore, 
the development of OA.37–39 In contrast, chronic inflammation develops 
over a longer period of time and may persist for weeks, months or years. 
Markers of chronic inflammation, such as C-reactive protein (CRP), may 
be elevated in patients with OA, and may be mediated by IL-6, which is 
the major cytokine secreted by macrophages.40 IL-6 may also play a role 
in angiogenesis, which is another factor contributing to the pathology of 
OA.41,42

Several enzymes, e.g., cyclo-oxygenase (COX) and lipoxygenase (LOX) 
– are catalysts for reactions, producing mediators of inflammation and 
pain. COX enzymes are responsible for the production of lipid mediators, 
including prostaglandins, prostacyclin and thromboxanes (Figure 1). 
There are two main isoforms of COX: COX-1 is expressed in most cells, and 
COX-2 is induced by pro-inflammatory agents (such as cytokines).43 The 
majority of prostaglandin E2 (PGE2) is synthesized from arachidonic acid 
in cells by COX-2 enzymes and terminal prostaglandin E synthases.44,45 
PGE2 is a potent vasodilator, causing fluid to leak from blood vessels into 
the surrounding tissue and resulting in swelling. It is a principal mediator 
of inflammation and pain.44,46

LOX enzymes are responsible for the production of leukotrienes, which 
are lipid signalling molecules synthesized from arachidonic acid. An 
example is LTB4, which is synthesised by the 5-LOX enzyme. This is a 
powerful chemo-attractant for leukocytes (white blood cells),47 and is 
implicated in the pathogenesis of inflammation.

KEY FACT

The effects of sub-clinical 
chronic inflammation in 
OA are now increasingly 
being recognized.
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Along with their roles in the pathogenesis of inflammation, the presence 
of inflammatory mediators, such as prostaglandins and leukotrienes, 
in the osteoarthritic joint lowers the threshold of pain, resulting in 
heightened pain sensations.48

Traditionally, NSAIDs have been used to manage arthritic pain. They 
work by blocking the activity of COX enzymes. However, inhibition of 
COX enzymes by NSAIDs is associated with increased 5-LOX activity. 
Because they share the same substrate (arachidonic acid), inhibition of 
COX pathways results in increased substrate availability for 5-LOX, leading 
to a shift towards leukotriene production.49 This increased leukotriene 
production has been implicated in the development of stomach ulcers,50 
as well as increased spasms of smooth muscles of airways and associated 
vasculature and therefore, increased risk of asthmatic attacks.51,52 
Furthermore, leukotriene B4 (LTB4) in particular is elevated in chronic 
inflammatory joint diseases, such as rheumatoid arthritis, and has been 
implicated in the chronic inflammation and joint destruction associated 
with this disease.52

KEY FACT

Along with their roles 
in the pathogenesis 
of inflammation, the 
presence of inflammatory 
mediators, such as 
prostaglandins and 
leukotrienes, in the 
osteoarthritic joint lowers 
the threshold of pain, 
resulting in heightened 
pain sensations.

5-LipoxygenaseCOX-2COX-1

Leukotriene B4Prostaglandin E2Thromboxane A2

Inflammation and Joint DestructionAbnormal Platelet
Aggregation

Arachidonic Acid

Figure 1
Lipoxygenase (LOX) and cyclooxygenase (COX) enzymes synthesize mediators 
involved in inflammation and pain.
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Traumeel® Injectable Solution: Ampoules for injection per 2.2 ml

Active Ingredients

Achillea millefolium 
Milfoil

0.002 μl

Aconitum napellus 
Monkshood

0.012 μl

Arnica montana 
Mountain arnica

0.02 μl

Atropa belladonna 
Deadly nightshade

0.02 μl

Bellis perennis 
Daisy

0.01 μl

Calendula officinalis 
Calendula

0.02 μl

Echinacea angustifolia 
Narrow-leaved cone flower

0.005 μl

Echinacea purpurea 
Purple cone flower

0.005 μl

Hamamelis virginiana 
Witch hazel

0.02 μl

Hepar sulfuris 
Calcium sulfide

0.000002 μl

Hypericum perforatum 
St. John’s wort

0.006 μl

Matricaria recutita 
Chamomile

0.002 μl

Mercurius solubilis 
Mercuro-amidonitrate Hahnemanni

0.000001 μl

Symphytum officinale 
Comfrey

0.000002 μl

Table 1
Composition of Traumeel®.

3 Composition

Carrier substances
Traumeel® Ampoules for injection – 0.9% saline solution.

In some countries the number of ingredients and their concentration may 
vary slightly. For country-specific product information, please contact your 
local Heel partner.

Traumeel®
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Zeel® T Injectable Solution: Ampoules for injection per 2.0 ml

Active Ingredients

Acidum DL-alpha liponicum 
Thioctic acid

0.00000002 μl

Arnica montana 
Mountain arnica

0.02 μl

Cartilago suis 
Porcine cartilage

0.000002 μl

Coenzym A 
Coenzym A

0.00000002 μl

Embryo totalis suis 
Porcine embryo

0.000002 μl

Funiculus umbilicalis suis 
Porcine umbilical cord

0.000002 μl

Nadidum 
Nicotinamide adenine dinucleotide

0.00000002 μl

Natrium diethyloxalaceticum 
Sodium oxalacetate

0.00000002 μl

Placeta totalis suis 
Porcine placenta

0.000002 μl

Rhus toxicodendron 
Poison oak

0.1 μl

Sanguinaria Canadensis 
Blood root

0.0003 μl

Solanum dulcamara 
Bittersweet

0.01 μl

Sulfur 
Sulfur

0.0000036 μl

Symphytum officinale 
Comfrey

0.00001 μl

Table 2
Composition of Zeel® T.

Carrier substances
Zeel® T Ampoules for injection – 0.9% saline solution.

In some countries the number of ingredients and their concentration may 
vary slightly. For country-specific product information, please contact your 
local Heel partner.

Zeel® T
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4 Mode of action

Traumeel®
While the precise mode of action of Traumeel® is not fully understood, 
in vitro and in vivo studies have shown that Traumeel® exerts its 
therapeutic effects by:

• reducing acute local inflammation and pain
• enhancing tissue repair.

Traumeel® exerts its therapeutic effects by interacting with the fine and 
complex regulation of the acute local inflammatory process:53,54

• Traumeel® reduces the concentration levels of early pro-inflammatory 
cytokines, TNF-α, IL-1ß, IL-6 and IL-8 but conversely is not able to 
activate them.55

• Traumeel® increases TGF-ß secretion probably via an increase in 
regulatory T cell expression.55,56 Transforming growth factor beta 
(TGF-ß) has been established as a mediator that inhibits certain 
immune-system cells specific environments, apart from other 
functions. Thus, the local production of TGF-ß can prevent other 
pro-inflammatory lymphocytes from continuing to support the actual 
inflammatory reaction, further attenuating the acute inflammatory 
response.56

• While reducing acute local inflammation in vivo, in vitro studies have 
shown that Traumeel® (at the highest concentration attainable in 
connective tissues by local injection) does not affect granulocyte 
function or human platelet adhesion, indicating that the normal 
defensive and homeostatic functions of these cells are preserved.53

• Traumeel® appears to act by modulating complex interactions within 
the cytokine network that affects the orchestration of the overall 
process of acute inflammation.

Traumeel® enhances tissue repair:

• Traumeel® increases TGF-ß which plays a key role in promoting 
the regeneration of the extracellular matrix (ECM) structure and 
composition.57 The ECM directs tissue repair and regeneration 
by regulating the behavior of a wide variety of cell types that are 
mobilized to the damaged area to rebuild the tissue.58

• Traumeel® inhibits metalloproteinase (MMP)-13, a major type II 
collagen-degrading collagenase while increasing the biosynthesis 
of sulfated glycosaminoglycan (sGAG), that is an important ECM 
component.54

• Components of Traumeel® appear to accelerate tissue changes 
involved both in the formation and in the elimination of edema, with 
a net beneficial effect of accelerating tissue repair and addressing local 
clinical signs of inflammation.59

• Preclinical studies have shown Traumeel® to cause a significant 
reduction in edema volume, similar to the effect exerted by aspirin at 
a dose of 30 mg/kg in the same experimental model.53

• Further investigation into the effect of Traumeel® on edema 
development following local blood injection was found to 

KEY FACT

Traumeel® exerts its 
therapeutic effects by 
reducing acute local 
inflammation and 
consecutively pain, and 
enhancing tissue repair.
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document a time-dependent edema reduction i.e. during the first 
hour, increase in edema was identical between Traumeel® and 
controls, however, during the second hour Traumeel®-treated 
tissue decreased in volume while control-treated tissue increased 
in volume with a peak at 2 hours. At 3 and 5 hours post blood 
injection, local inflammation was significantly lower in rats treated 
with Traumeel® compared with controls.59 Traumeel® seems to 
act by speeding up the healing process instead of blocking the 
development of edema from the beginning.

• Interestingly, when only the components of Traumeel® that 
demonstrate individual edema inhibition were injected, the effect 
was lower than that of the complete Traumeel® formulation 
suggesting a synergistic effect of the other components.59

Zeel® T
While the exact mode of action of Zeel® T is not fully understood, in vitro 
and in vivo studies indicate that Zeel® T:

• reduces chronic inflammation and pain
• suppresses angiogenesis
• shows supportive action on cartilage and  joint degradation.

Zeel® T reduces inflammation and pain:

• In contrast to the blocking effects of NSAIDs and COX-2 inhibitors, 
Zeel® T works by modulating both the 5-LOX pathway and the COX-
1 and COX-2 pathways that attenuate the production of leukotriene 
B4 (LTB4) and prostaglandin E2 (PGE2). This results in reducing 
inflammation and pain while avoiding common adverse effects of 
COX inhibitors such as gastrointestinal damage etc.;49,60,61 Modulation 
of both pathways prevents the shift towards excess production of 
leukotrienes that cause these common adverse effects and which occur 
with inhibition of COX alone.52

• Solanum dulcamara, an ingredient of Zeel® T, has an inhibitory activity 
on prostaglandin biosynthesis and platelet-activating factor (PAF) 
induced exocytosis resulting in both pain and acute inflammation 
modulation.57,60

• Cartilago suis, an ingredient of Zeel® T, stimulates the release of 
TGF-β.62,63 TGF-β prevents other pro-inflammatory T-lymphocytes from 
supporting the acute inflammatory process.56

• Sanguinaria, an ingredient of Zeel® T containing sanguinarine, has 
been shown in full strength to prevent aberrant angiogenesis through 
the inhibition of the vascular endothelial growth factor (VEGF) 
pathway.64,65

• The formation of new blood vessels (angiogenesis), is essential during 
fetal development but rarely occurs in adults, except in overzealous 
attempts at tissue remodeling and regeneration, as a result of chronic 
inflammation, as seen in the cartilage of OA.66

• Cartilage is an avascular tissue but in conditions such as OA, the 
formation of new blood vessels takes place by macrophages and 

KEY FACT

Zeel® T reduces chronic 
inflammation, pain, 
angiogenesis and has a 
chondroprotective effect.
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mast cells present in the synovium. Macrophages are generally found 
wherever abnormal angiogenesis takes place as in synovitis and 
tumors.42

• Angiogenesis and inflammation are two closely related processes. 
These include the appearance of newly formed blood vessels in 
granulation tissue, and the dual functionality of angiogenic factors, 
i.e., they exhibit both pro-inflammatory and pro-angiogenic effect. 
Angiogenesis can be stimulated by inflammatory mediators that 
in turn perpetuate the inflammatory response, which is the pro-
inflammatory effect. Angiogenesis on the other hand is also self-
perpetuating as it increases inflammatory cell infiltration and thus also 
the cells that secrete angiogenic factors, such as vascular endothelial 
growth factor (VEGF) and fibroblast growth factor (FGF-1), which is 
pro-angiogenic effect.42,43

• While inflammation and angiogenesis are capable of potentiating each 
other, these processes are distinct and separable.

Zeel® T enhances tissue repair:

• Cartilago suis increases TGF- β, which plays a key role in promoting 
the regeneration of the ECM structure and composition; Zeel T slows 
down ECM degradation (catabolic) while stimulating its proliferation 
(anabolic).62,63,65

Zeel® T supports cellular structures:

• Like in conventional medicine, porcine constituents  – such as cartilago 
suis – are used because of their similarity to human tissue. Cartilago suis 
is postulated to have a supportive action on musculoskeletal tissue, 
in particular cartilage.67,68 Its supportive role is hypothesized to take 
place by optimizing the binding of water to the joint structures and 
increasing the elasticity of the cartilaginous tissue.69

The effect of Traumeel® and Zeel® T, on the inflammatory network 
and its microenvironment is shown in figure 2, page 16.
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Figure 2
The effect of Traumeel® and Zeel® T, on the inflammatory network and its microenvironment
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Table 3
Proposed mode of action for Traumeel® and Zeel® T.

Reduce inflammatory response and pain: Traumeel® Zeel® T

Inhibition of early pro-inflammatory medicators TNF-α, IL-1ß, IL-6 and IL-8

Stimulating production of anti-inflammatory/pro-resolution TGF-α, that prevents the synthesis of more pro-
inflammatory medicators without affecting other immune cells defensive function

Modulation of both COX and LOX pathways, that reduces production of LTB4 (reducing inflammation) and 
PGE2 (reducing pain)

Inhibition of prostaglandin biosynthesis and platelet-activating factor induced exocytosis, that reduces 
inflammation and pain

Prevents aberrant angiogenesis; angiogenesis and intensifies the inflammatory response

Enhance tissue repair and cellular structure support: Traumeel® Zeel® T

Stimulating production of anti-inflammatory/pro-resolution TGF-β, that plays a key role in the regeneration 
of ECM structure and composition

Inhibition of MMP-13, a protease that breaks down ECM

Increases the biosynthesis of sGAG, an ECM component

Accelerate tissue changes involved in both in the formation and elimination of edema, with a net beneficial 
effect on the speed of the healing process
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Figure 3
Potential modes of action of Traumeel® and Zeel® T in the inflammatory network and joint 
microenvironment involved in OA.49,54,55,56,60,64
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E2; sGAG=sulphated glycosaminoglycans; TGF-ß=transforming 
growth factor beta; TNF-α=tumour necrosis factor alpha; 
VEGF=vascular endothelial growth factor

Although the exact way that Traumeel® and Zeel® T work is not fully 
understood, preclinical experiments have indicated potential modes 
of action. Figure 3 shows part of the inflammatory network and joint 
microenvironment involved in OA and demonstrates how Traumeel® and 
Zeel® T act to modulate inflammation and provide pain relief, as well as 
protect and enhance repair of the joint.
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Mode of action

Combination of Traumeel® and Zeel® T
Through their multicomponent and unique formulations, Traumeel® and 
Zeel® T address multiple targets and pathways that aim to regulate and 
support the inflammatory network and the microenvironment:

• Attenuation of a few early reacting pro-inflammatory mediators in 
addition to stimulating anti-inflammatory and/or pro-resolution ones, 
results in a modulated acute inflammatory response that minimizes 
the clinical expression of pain and swelling while still maintaining the 
immune system’s normal defensive role.

• Both the stimulating and inhibiting effects of the medications on the 
acute inflammatory response and the underlying surrounding tissue 
(ECM), provides a regulating and supportive effect on both rather than 
a blocking and suppressing effect.

• The acute inflammatory process is allowed to complete its full course 
in a timely and controlled manner, thus achieving inflammation 
resolution and restoring homeostasis. This minimizes the risk of the 
development of chronic inflammation and pain.

• On the other hand, should chronic inflammation and pain have already 
started to develop, Traumeel® and Zeel® T intend to support the 
regulation of the already dysregulated inflammatory network and its 
surrounding aberrant tissue changes with the aim of not only reduce 
further dysregulation but also assisting in restoring homeostatic and 
repair capabilities.

The net result is pain relief without altering normal sensation/nociception 
and facilitation of proper inflammation resolution thus limiting the 
propensity for persistent inflammation, aberrant tissue healing and the 
transition of acute to chronic pain.

Through their multicomponent and unique formulations, Traumeel® 
and Zeel® T address multiple targets and pathways that aim to regulate 
and support the inflammatory network and the microenvironment. 
OA is a multifactorial, degenerative joint disorder, with some key 
pathophysiological aspects playing central roles. Together Traumeel® 
and Zeel® T address central aspects of knee OA to relieve pain and its 
underlying causes:70

• impaired inflammation (chronic inflammation of the articular and 
periarticular structures).36

• angiogenesis (formation of new blood vessels).36

• joint degradation (alteration in cartilage structure).36

The MOZArT study, detailed on pages 18–21, demonstrates that the 
intra-articular co-administration of Traumeel®/Zeel® T can reduce the pain 
associated with chronic moderate-to-severe knee OA.70

KEY FACT

Through their 
multicomponent and 
unique formulations, 
Traumeel® and Zeel® T 
address multiple targets 
and pathways that aim to 
regulate and support the 
inflammatory network and 
the microenvironment.

KEY FACT

Together Traumeel® and 
Zeel® T address central 
aspects of knee OA 
to relieve pain and its 
underlying causes.
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5  The evidence base for 

Traumeel® and Zeel® T

Traumeel® in co-administration with Zeel® T (intra-articular injections) 
for the treatment of knee osteoarthritis: the MOZArT study
Reference: Lozada C, del Rio E, Reitberg D et al. A multi-center double-blind, randomized, controlled 
trial (db-RCT) to evaluate the effectiveness and safety of co-administered Traumeel® (Tr14) and 
Zeel® (Ze14) intra-articular (IA) injections versus IA placebo in patients with moderate-to-severe pain 
associated with OA of the knee. Arthritis Rheumatol 2014; 66(suppl):S1266. Abstract no. 2896.

Study design
• Patients with moderate-to-severe chronic knee OA were randomized to 

receive 3 weekly intra-articular injections of:
• Traumeel® and Zeel® T n=119
• saline solution n=113.

• The study lasted 17 weeks (screening, wash-out, lead-in, treatment 
period and follow-up period).

End points
• Primary endpoint

• Change in knee pain from Baseline to End-of-Study (Week 17) 
as measured by the WOMAC* OA Pain Subscale (Section A, 1–5) 
100 mm VAS

• Secondary endpoints
• Total WOMAC and sub scores for stiffness (B), and 

physical function (C)
• Change in pain following a 50 ft walk (100 mm VAS)
• Consumption of rescue medication
• Patient and physician global assessments.

• Clinical relevance was assessed by comparing proportions of patients 
with reductions from baseline in WOMAC A scores greater than a 
validated benchmark Minimal Clinically Important Difference (MCID). 
This was chosen as -32.6 mm (the most conservative value) based on a 
study of outpatients with knee or hip OA where WOMAC VAS MCIDs 
ranged from -7.9mm to -32.6mm.71

• Safety was assessed by monitoring of vital signs, physical examinations 
of the target knee, adverse events and concomitant medications.

*  Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC): To assess pain, stiffness, and 
physical function in patients with hip and / or knee osteoarthritis (OA).

Study design:  Multi-center, randomized, placebo-controlled 
double-blind trial.

Formulation: Traumeel® injection combined with Zeel® T injection.
Indication(s): Moderate-to severe chronic knee osteoarthritis.
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Figure 4
Mean (± SE) changes from baseline in WOMAC A (Knee Pain Subscale) 
(Intention-to Treat).72

Results
• Treatment arms were well balanced across demographic and baseline 

characteristics.
• The combination Traumeel®/Zeel® T started to be significantly different 

(p<0.05) for WOMAC A Pain already after the second of 3 injections on 
Day 15 and was subsequently significantly different on Days 43, 57, 71, 
85 and 99 (primary endpoint day) (Figure 4).72

• Effect sizes compared with placebo were 0.26, 0.22, 0.30, 0.31, 0.30, 
0.25 and 0.25 for Days 15, 29, 43, 57, 71, 85 and 99, respectively, 
indicating persistent efficacy over time with values comparable 
or superior to independently reported intra-articular and oral 
treatment.28,72
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• The proportion of patients achieving a MCID response with Traumeel®/
Zeel® T was significantly greater (p<0.05) already after the second of 
3 injections on Day 15 and was subsequently significantly different on 
Days 43, 57, 71, 85 and 99 (primary endpoint day) (Figure 5).70

• 50' walk pain was similarly discriminating as was the physician global 
assessment.

• Total WOMAC and subscores B&C were directionally consistent with 
WOMAC A.

• There were no related SAEs. AEs were generally mild and unrelated 
to treatment. Local knee-related AEs, lab assessments, ECGs and vital 
signs were unremarkable and similar between treatments.

• Periodic Safety Update Reports/Development Safety Update Reports 
confirmed a favorable safety profile; Traumeel® exposure was at 
least 117,333,284 ampoules or 2,257,043 Pt-years with cumulative 7 
serious and 39 non-serious possibly-related ADRs; Zeel® T was at least 
30,168,795 ampoules or 580,169 Pt-years with a cumulative 0 serious 
and 9 non-serious ADRs.72
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Figure 5
Percentage of patients achieving decrease in WOMAC Pain subscale score of ≥ 32.6 mm 
from baseline (Intention-to-Treat).70



22 MOZArT product monograph

The evidence base for Traumeel® and Zeel® T

Conclusion
• The co-administered intra-articular injection of Traumeel® and Zeel® T 

provided statistically significant and clinically relevant pain relief on 
days 15 to 99 in comparison to placebo.

• In this double-blind, randomized, controlled trial, a biological/mineral 
multi-component  combination was shown to be a safe and effective 
treatment for pain in moderate-to-severe knee OA.

• Efficacy effect sizes were consistent with those observed for intra-
articular hyaluronic acid, intra-articular corticosteroid and oral 
NSAIDs.28,72

• Unlike oral NSAIDs, the safety profile was benign with no signals of 
cardiovascular, gastrointestinal or other concerning risks.72

• From a qualitative perspective, the risk-benefit relationship for 
Traumeel® and Zeel® T appears favorable, particularly compared to oral 
NSAIDs.28,72
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6 Pharmaceutical information

Traumeel® ampoules for injection

Contraindications
Known allergy (hypersensitivity) to one or more of the ingredients, 
including plants of the daisy family (Asteraceae) such as Arnica montana 
(arnica), Calendula officinalis (pot marigold), Matricaria recutita 
(chamomile), Echinacea (coneflower), Achillea millefolium (yarrow), Bellis 
perennis (daisy).
Pregnancy and lactation 
Do not use during pregnancy and lactation.
Overdose
No cases of overdose have been reported, and none are expected due to 
the homeopathic dilutions.
Special warnings and special precautions for use
None.
Interaction with other medicaments and other forms of interaction
No interactions have been reported, and none are expected due to the 
homeopathic dilutions.
Effects on ability to drive and use machines
No effects on the ability to drive and use machines have been reported, 
and none are expected due to the homeopathic dilutions.

Zeel® T ampoules for injection

Contraindications
Known allergy (hypersensitivity) to one or more of the ingredients. Do not 
use during pregnancy and lactation.
Side effects
Allergic (hypersensitivity) reactions (e.g. skin allergies, redness/swelling at 
the injection site, even up to anaphylaxis) may occur in very rare cases (i.e. 
affects less than 1 in 10,000 users).
Pregnancy and lactation
Do not use during pregnancy and lactation.
Overdose 
No cases of overdose have been reported, and none are expected due to 
the homeopathic dilutions.
Special warnings and special precautions for use
None.
Interaction with other medicaments and other forms of interaction 
No interactions have been reported, and none are expected due to the 
homeopathic dilutions.
Effects on ability to drive and use machines
No effects on the ability to drive and use machines have been reported, 
and none are expected due to the homeopathic dilutions.
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7 Use in clinical practice

Place of combination therapy

In combination, multi-targeted preparations may provide a complete 
therapy regimen for acute and chronic inflammatory musculoskeletal 
disorders. Indeed, to treat the vicious cycle of muscle spasm, matrix 
acidosis, ischemia and inflammation, it is often not enough to address 
one aspect of the problem only, such as the treatment of inflammation 
using monotherapy only. Multi-targeted medicine offers therapy 
to address all aspects of inflammation and pain. With regards to 
combination therapy with multi-targeted preparations, Traumeel can 
be used to induce regulatory T cells, which ultimately results in down-
regulation of inflammatory cytokine and chemokine secretion. Zeel® T 
acts on the inflammation, inhibiting COX-1, COX-2 and lipoxygenase-5, 
thus reducing the production of pro-inflammatory prostaglandins, 
while muscle spasm that occurs as a protective response to pain may be 
addressed using Spascupreel®.

The recent MOZArT study investigated patients with moderate-to-severe 
chronic knee OA randomized to 3 weekly intra-articular injections of 
either Traumeel® and Zeel® T (n=119) or saline (n=111). The significant 
reduction in pain observed with Traumeel®/Zeel® T versus placebo could 
provide a safer alternative to the use of long-term NSAIDs for the relief of 
pain in this chronic condition.70

Through their multicomponent and unique formulations, Traumeel® 
and Zeel® T address multiple targets and pathways that aim to regulate 
and support the inflammatory network and the microenvironment. 
OA is a multifactorial, degenerative joint disorder, with some key 
pathophysiological aspects playing central roles. Together Traumeel® 
and Zeel® T address central aspects of knee OA to relieve pain and its 
underlying causes:70

• impaired inflammation (chronic inflammation of the articular and 
periarticular structures).36

• angiogenesis (formation of new blood vessels).36

• joint degradation (alteration in cartilage structure).36

The MOZArT study, detailed earlier (pages 18–21), demonstrates that 
the intra-articular co-administration of Traumeel®/Zeel® T can reduce the 
pain associated with chronic moderate-to-severe knee OA and improve 
physical function.70

KEY FACT

The MOZArT study 
demonstrates that 
the intra-articular 
co-administration of 
Traumeel®/Zeel® T can 
reduce the pain associated 
with chronic moderate-
to-severe knee OA and 
improve physical function.
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8 Summary

• Traumeel® and Zeel® T have different modes of action to conventional 
anti-inflammatory drugs.

• The components of Traumeel® act synergistically to accelerate 
the healing process. Traumeel® appears to work through complex 
interactions with the cytokine network, which regulates inflammatory 
responses.

• Zeel® T has a multi-targeted mechanism of action mediated by 
various ingredients that involves chronic inflammation, prevention of 
vascularization of the cartilage and endochondrium, remodeling and 
protection of cartilage, and alteration to cartilage mechanics.

• Both Zeel® T and Traumeel® can be safely combined with natural or 
conventional treatments, as well as being effective in combination and 
as individual monotherapies.

• Intra-articular co-administration of Traumeel® and Zeel® T has been 
shown, in a large randomized controlled trial (MOZArT), to be an 
effective treatment for pain in OA of the knee and to improve physical 
function.

• Zeel® T has very rarely reported adverse effects, few contraindications 
and no known drug interactions.

• Tolerability of Traumeel® has been demonstrated to be significantly 
greater than with conventional treatments. Zeel® T is also very well 
tolerated.

• The combination of Traumeel® and Zeel® T may be particularly suitable 
for patients who are unable or unwilling to tolerate conventional 
anti-inflammatory medication, or for those in whom such treatment is 
contraindicated.
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10 Summary of product characteristics

Composition: Injection solution: 2.2 g containing: Active ingredients: Achillea millefolium D3, Arnica montana D2, Atropa belladonna 
D2, Calendula officinalis D2, Hepar sulfuris D6, Chamomilla recutita D3, Symphytum officinale D6, 2.2 mg each; Aconitum napellus D2 
1.32 mg; Bellis perennis D2 1.1 mg; Mercurius solubilis Hahnemanni D6 1.1 mg; Hypericum perforatum D2 0.66 mg; Echinacea angustifolia 
D2, Echinacea purpurea D2 0.55 mg each; Hamamelis virginiana D1 0.22 mg. Excipients: Sodium chloride 19.4 mg, water for injections 
2179.1 mg.

Indications: Injection solution: Traumatic injuries of all kinds such as sprains, dislocations, contusions, haemarthrosis and effusions into a 
joint; regulation of inflammatory processes in various organs and tissues, including in particular acute and chronic/degenerative disorders of 
the musculoskeletal system.

Contraindications: Injection solution: Known allergy (hypersensitivity) to one or more of the ingredients, including plants of the daisy 
family (Asteraceae) such as Arnica montana (arnica), Calendula officinalis (pot marigold), Matricaria recutita (chamomile), Echinacea 
(coneflower), Achillea millefolium (yarrow), Bellis perennis (daisy).

Special warnings and special precautions for use: Injection solution: None.

Side effects: Injection solution: Allergic (hypersensitivity) reactions (e.g. skin allergies, redness/swelling at the injection site, even up to 
anaphylaxis) may occur in very rare cases (i.e. affects less than 1 in 10,000 users).

Interactions with other medication: Injection solution: No interactions have been reported, and none are expected due to the 
homeopathic dilutions.

Pregnancy and lactation: Injection solution: For this product no clinical data on pregnancy and lactation are available. Homeopathic 
dilutions of the substances present in this medicament are not known to be toxic during pregnancy and lactation. No adverse effects have 
so far been reported.

Effects on ability to drive and use machines: Injection solution: No effects on the ability to drive and use machines have been reported, 
and none are expected due to the homeopathic dilutions.

Dosage: Injection solution: Standard dosage: Adults (and children 12 yrs. and older): 1 ampoule 1 to 3× weekly. 6–11 yrs.: ⅔ of an ampoule 
1 to 3× weekly; 2–5 yrs.: ½ ampoule 1 to 3× weekly. Acute or initial dosage: Adults (and children 12 yrs. and older): 1 ampoule daily, and 
then continue with standard dosage; 6–11 yrs.: ⅔ of an ampoule daily, and then continue with standard dosage; 2–5 yrs.: ½ ampoule daily, 
and then continue with standard dosage. Method of administration: Solution for injection may be administered by the s.c., i.d., i.m., i.a. or i.v. 
route.

Overdose: Injection solution: No cases of overdose have been reported, and none are expected due to the homeopathic dilutions.

Package sizes: Injection solution: Packs containing 10 and 100 ampoules of 2.2 ml each.

Traumeel® formulation and dosing recommendation
Traumeel®: Injection solution
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Summary of product characteristics

Composition: Injection solution: 2.0 g containing: Active ingredients: Acidum DL-alpha liponicum D8 2.0 mg, Arnica montana D4 200.0 mg, 
Cartilago suis D6 2.0 mg, Coenzym A D8 2.0 mg, Embryo totalis suis D6 2.0 mg, Funiculus umbilicalis suis D6 2.0 mg, Nadidum D8 2.0 mg, 
Natrium diethyloxalaceticum D8 2.0 mg, Placenta totalis suis D6 2.0 mg, Rhus toxicodendron D2 10.0 mg, Sanguinaria canadensis D4 3.0 
mg, Solanum dulcamara D3 10.0 mg, Sulfur D6 3.6 mg, Symphytum officinale D6 10.0 mg. Excipients: Sodium chloride 17.6 mg, water for 
injections 1747.4 mg.

Indications: Injection solution: Arthrosis/osteoarthritis, and/or rheumatic joint diseases.

Contraindications: Injection solution: Known allergy (hypersensitivity) to one or more of the ingredients.

Special warnings and special precautions for use: Injection solution: None.

Side effects: Injection solution: Like all medicinal products, homeopathic medicines may cause side effects. In isolated cases transient skin 
allergies have been reported. The frequency of these effects is not known.

Interactions with other medication: Injection solution: No interactions have been reported, and none are expected due to the 
homeopathic dilutions.

Pregnancy and lactation: Injection solution: For this product no clinical data on pregnancy and lactation are available. Homeopathic 
dilutions of the substances present in this medicament are not known to be toxic during pregnancy and lactation. No adverse effects have 
so far been reported.

Effects on ability to drive and use machines: Injection solution: No effects on the ability to drive and use machines have been reported, 
and none are expected due to the homeopathic dilutions.

Dosage: Injection solution: Standard dosage: Adults (and children 12 yrs. and older): 1 ampoule 1 to 3× weekly. 6–11 yrs.: ⅔ of an ampoule 
1 to 3× weekly. Acute or initial dosage: Adults (and children 12 yrs. and older): 1 ampoule daily, and then continue with standard dosage; 
6–11 yrs.: ⅔ of an ampoule daily, and then continue with standard dosage. Method of administration: Solution for injection may be 
administered by the s.c., i.d., i.m., i.a. or i.v. route.

Overdose: Injection solution: No cases of overdose have been reported, and none are expected due to the homeopathic dilutions.

Package sizes: Injection solution: Packs containing 10, 50 and 100 ampoules of 2.0 ml each.

Zeel® T formulation and dosing recommendation
Zeel® T: Injection solution
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Disclaimer

This brochure contains helpful health information based on scientific data and is intended for educational 
purposes only. The information and/or treatment recommendations are not meant as a specific treatment for 
any individual and should not be construed as a substitute for or a contradiction of professional treatment 
recommendations by an attending physician or other qualified healthcare professional. Heel is not liable for any 
damage or loss caused or alleged to be caused, directly or indirectly, based on use of the information provided 
herein. Be aware that medication names, indications, and/or formulas may vary from country to country and 
package inserts may provide country specific information.

11 Disclaimer
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