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Part 1: Intended for healthcare professionals

This Summary of Safety and Clinical Performance (SSCP) is intended to provide public access to an updated
summary of the main aspects of the safety and clinical performance of the device.
The SSCP is not intended to replace the Instructions for Use as the main document to ensure the safe use of
the device, nor is it intended to provide diagnostic or therapeutic suggestions to intended users or patients.
The following information is intended for users/healthcare professionals.
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List of abbreviation / glossary

Basic UDI-DI Basic Unique device identification device identifier 
CSF  Cerebrospinal fluid
FSCA  Field safety corrective action 
FSN  Field safety notice 
MRI Magnetic Resonance Imaging
PMCF  Post-market clinical follow-up
PSMC Pseudomeningocele
SOTA  State-of-the-art
SSCP  Summary of Safety and Clinical Performance
SSI  Surgical Site Infection
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1 Device identification and general information

1.1 Device trade name

 Article Number Device Name Content

Lyoplant® 1066021 Lyoplant 6 x 14 cm 1 piece

1066030 Lyoplant  8 x 9 cm 1 piece
1066242 Lyoplant  6 x 8 cm 1 piece
1066050 Lyoplant  5 x 6 cm 1 piece
1066048 Lyoplant  4 x 10 cm 1 piece
1066064 Lyoplant 4 x 5 cm 2 pieces
1066080 Lyoplant 2 x 10 cm 2 pieces
1066102 Lyoplant 1.5 x 3 cm 2 pieces

Lyoplant® Onlay 1067010 Lyoplant Onlay 2.5 x 2.5 cm 1 piece

1067020 Lyoplant Onlay 5 x 5 cm 1 piece
1067030 Lyoplant Onlay 2.5 x 7.5 cm 1 piece
1067040 Lyoplant Onlay 7.5 x 7.5 cm 1 piece
1067050 Lyoplant Onlay 10 x 12.5 cm 1 piece

1.2 Manufacturer’s name and address

Aesculap AG
Am Aesculap-Platz
78532 Tuttlingen/Germany

1.3 Manufacturer’s single registration number (SRN)

Manufacturer’s single registration number: DE-MF-000005504 

1.4 Basic UDI-DI

Basic UDI-DI for Lyoplant® and Lyoplant® Onlay: 403923900000150529 

1.5 Medical device nomenclature description 

P900402 ”Biodegradable devices, filler and reconstructive”

1.6 Class of device

Class III, Rules 8.2, 8.3, and 18.

1.7 Year when the first certificate (CE) was issued covering the device

Lyoplant® and Lyoplant® Onlay were CE certified as medical devices in 1997 and 2013, respectively.

1.8 Authorized representative if applicable; name and the SRN

Not applicable.

1.9 NB’s name (the NB that will validate the SSCP) and the NB’s single identification number

TÜV SÜD Product Service GmbH
Ridlerstraße 65
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80339 München

Single identification number: 0123

2 The intended purpose of the device, indications, contraindications and target populations 

2.1 Intended purpose

Lyoplant® is an implant of purified collagen obtained from bovine pericardium. It is intended to be used as a
dura mater substitute in neurosurgery.

Lyoplant® Onlay is an implant of purified collagen obtained from bovine pericardium and bovine split hide. It
is intended to be used as a dura mater substitute in neurosurgery.

2.2 Indication(s) and target population(s)

Indications

Replacement and extension of connective tissue structure in neurosurgery:

 For covering cerebral and cerebellar dural defects

 For cerebral decompression surgery

 For covering spinal dural defects

 For spinal decompression surgery

Intended Users

Surgeons with required knowledge about the surgical technique and surgical training who are aware about
the in vivo characteristics of the product, operating room personnel (set-up, handling, functional check). 

Intended patient population

There are no general gender, age or ethnic limitations on patient population for the use of the product when
used within its intended use. Restrictions are defined by the contraindications.

2.3 Contraindications and/or limitations

Lyoplant® and Lyoplant® Onlay should not be applied:

 In infected regions
 To replace connective tissue structures that are subject to mechanical stress
 In case of known hypersensitivity against proteins of bovine origin
 in any application area that is not mentioned in “Indications”

3 Device description 

3.1 Description of the device

Lyoplant® is a sterile, resorbable collagen implant composed of purified collagen type I/III derived from bovine
pericardium and designed for suturable application. The implant thickness reflects the natural variability of
the native pericardium, with an average value of 0.7 ± 0.2 mm.
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Lyoplant® Onlay is a sterile, resorbable, bilayer collagen implant composed of purified collagen type I/III. The
implant features a dual-layer structure derived from bovine pericardium and bovine split hide, enabling both
onlay and suturable application techniques. The two layers are physically bonded through a lyophilization
(freeze-drying) process. The implant exhibits an average thickness of 3.2 ± 0.5 mm.

Lyoplant® and Lyoplant® Onlay are cleansed of non-collagenous components such as enzymes, lipids, and
non-collagenous proteins through a specialized preparation process. They are not chemically cross-linked.

Mode of Action

After implantation, the colonization of the implants by connective tissue cells begins after only a few days.
The collagen will be converted into human connective tissue. The complete revitalization takes place within
a period of one to three months.

3.2 A reference to previous generation(s) or variants if such exist, and a description of the differences

Since the market launch of Lyoplant® and Lyoplant® Onlay, no changes to the devices have been made. No
variants of Lyoplant® and Lyoplant® Onlay other than the different product and packaging sizes, are available.

3.3 Description of any accessories which are intended to be used in combination with the device 

Lyoplant® must be fixed using non-absorbable suture material (polyester, polypropylene). 

Lyoplant® Onlay, in case of sutured application, must be fixed using the same suture material. The use of
atraumatic round body needles permits suturing without compromising the integrity of the implant. 

In addition, sealing with fibrin sealants can be performed for both Lyoplant® and Lyoplant® Onlay.

3.4 Description of any other devices and products which are intended to be used in combination with

the device

There are no other devices nor products which are intended to be used in combination with the device. 

4  Risks and warnings

4.1 Residual risks and undesirable effects

The following complications/side effects are possible with the use of the devices under evaluation: 

 Cerebrospinal fluid (CSF) leak
 Surgical site infection (SSI) 
 Adhesion
 Allergic reactions to proteins of bovine origin 

Table 2. Quantitative data on complications/side effects.

Side effect Complaint rate*
Clinical 

occurrence rate**

Probability of oc-

currence***

SSI ≤ 0.001% ~1–2%
Occasional
< 0.5 -5%

CSF leak ≤ 0.004% ~3-4% 
Occasional
< 0.5 -5%
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Adhesion 0% 0%
Improbable

< 0.05%

Allergic reactions to pro-
teins of bovine origin 

0% 0%
Improbable

< 0.05%
* Complaint rate calculated as number of complaints divided by total units sold over the past 5 years. 
** Derived from clinical studies and published literature. Complication rates for Lyoplant® and Lyoplant® Onlay are comparable, with
no statistically significant differences.
*** Probability of occurrence derived from product risk catalog 

4.2 Warnings and precautions

 Only remove products from their original protective packaging immediately before application.
 Visually inspect the product packaging to ensure that the sterile barrier system is intact.
 Do not use products from open or damaged sterile packaging.
 Do not use the product after its use-by date.
 The product is intended for single use.
 Do not reuse the product.
 Do not process the product
 MRI examinations using magnetic fields of 1.5 or 3.0 Tesla do not present an additional risk to implant

bearers as the product is made of non-metallic material.

4.3 Other relevant aspects of safety, including a summary of any field safety corrective action (FSCA

including FSN) if applicable

No FSN nor FSCA were necessary for the products in the last five years.

5  Summary of clinical evaluation and post-market clinical follow-up (PMCF)

5.1 Summary of clinical data related to equivalent device, if applicable

Not applicable.

5.2 Summary of clinical data from conducted investigations of the device before the CE-marking, if

applicable

Clinical study by Grundmann

The aim of the prospective, multi-center study conducted between 1994-1996, was to evaluate the safety
and performance of Lyoplant® in neurosurgical head surgery in terms of intraoperative handling, immediate
postoperative complications and long-term compatibility of the product.

In the study, Lyoplant® (n=60) was compared to Lyodura® (n=58). Both devices showed comparable compli-
cation rates. Intraoperatively, Lyoplant® was associated with cerebral swelling and dura laceration, while
Lyodura® was linked to one haemorrhage. During hospitalization, 14 postoperative complications were rec-
orded, including three cases of CSF fistula (2.5%) (n=2 Lyoplant®), one pseudomeningocele (1.6%), PSMC
(Lyoplant® group), infections (1.6% per group), hematomas (5% in the Lyoplant® group, 1.7% in the Lyodura®
group), cerebral swelling and bronchitis (Lyodura® group). CSF leaks events were non-serious, resolved without
surgery, and left no sequelae.
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Lyoplant® demonstrated consistent CSF tightness and suture tear resistance, whereas Lyodura® had two cases
of suture tear-out. Surgeons rated Lyoplant® highly in terms of usability: 100% for cutting and adaptability,
91.7% for thickness, 98.3% for stiffness, and 95% for suturing. 

5.3 Summary of clinical data from other sources, if applicable

PMCF studies

PMCF Study - Lyoplace (Lyoplant®)

A retrospective, single-center study (2024) evaluated the safety and performance of Lyoplant® in 50 patients,
including six pediatric cases. The observation period spanned December 2020 to November 2022, with an
average follow-up of six months.

- CSF-related complications occurred in 10 patients, of which nine cases (18%) were clinically relevant.
- Open CSF leaks occurred in four patients (8%), three of which required surgical revision.
- Closed CSF leaks were observed in six patients (12%), likely postoperative subcutaneous fluid collec-

tions (PSMC).
- Among pediatric patients, one child developed a closed CSF leak; no foreign body reactions were

observed.
- Other complications, including hydrocephalus and ventriculitis
- None of the complications were considered related to Lyoplant®.

These findings support the safety and clinical usability of Lyoplant® in adult and pediatric neurosurgery, across
supratentorial and infratentorial regions, in both elective and emergency procedures.

PMCF Study - Lyon (Lyoplant® Onlay)

A prospective, observational, single-arm cohort study (2016–2018) included 61 patients across three sites,
covering cranial and spinal procedures of varying dura defect sizes. Surgeons with differing experience levels
applied Lyoplant® Onlay.

- Primary endpoint: No reoperations due to CSF leak at discharge (0.0%).
- SSI: Two patients (3.3%), with no causal relationship to the implant.
- Handling characteristics (cutting, tensile strength, tissue adaptation, onlay effect, suture retention)

were consistently rated positively.
- Wounds were dry and sealed at discharge and follow-up. Subcutaneous swelling and fluid collections

were rare and clinically insignificant.
- Routine imaging occasionally revealed fluid accumulation and edema, considered normal postopera-

tive findings.

Lyoplant® Onlay demonstrated safety, effectiveness, and favorable handling across diverse neurosurgical ap-
plications.

Comparative study Lyoplant® Onlay and Duraform in China 

A prospective, multicenter, randomized controlled study (2018–2020) compared Lyoplant® Onlay
(n=129) to Duraform (n=127).

- CSF leak rate at 90 days post-op: 1.9% (Lyoplant® Onlay) vs. 3.0% (Duraform), no statistically signif-
icant difference.
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- SSI rates: Low and comparable: Lyoplant® Onlay — 0.9% (2 days), 2.8% (pre-discharge), 0.0% (3
months); Duraform — 0.0%, 1.0%, 0.0%; no significant difference.

Lyoplant® Onlay demonstrated a strong safety profile, reliable performance, and was well-received by users,
showing equivalence to Duraform in efficacy and safety.

Expert Reports 

Multiple independent expert reports document extensive clinical experience with Lyoplant® and Ly-
oplant® Onlay across a broad range of neurosurgical indications, patient populations, and clinical settings.
Collectively, these reports encompass over 125 neurosurgical cases performed between 1994 and 2023, in-
cluding adult and pediatric patients, with ages ranging from neonates to elderly adults.

Across all centers, Lyoplant® and Lyoplant® Onlay demonstrated reliable dural sealing performance, excellent
handling characteristics, and a favorable safety profile. The implants were used in diverse indications such as
tumor resections (including posterior fossa and intraventricular lesions), trauma, congenital malformations,
spina bifida, decompressive craniectomies, and incidental dural tears, particularly in situations where primary
dural closure was not feasible.

Handling and usability were consistently highlighted as key advantages. Surgeons reported good flexibility,
ease of trimming and shaping, adaptability to varying defect sizes, and effective contouring to the dura. Re-
hydration in saline further improved pliability. Lyoplant® Onlay was noted to provide rapid and effective wa-
tertight closure, often with minimal or selective fixation, and to perform well even in areas with poor tissue
quality where suturing was limited or impossible.

From a safety perspective, the collective experience showed:

- no cases of refractory CSF leakage
- no SSIs requiring revision
- no foreign-body reactions
- no device-related serious adverse events

Clinical experience in pediatric neurosurgery, including neonates, confirms that Lyoplant® Onlay is well toler-
ated and suitable for complex pediatric application. Earlier long-term data further support the implant’s bio-

compatibility and durability, with no early or late complications observed during follow-up.

User surveys

User survey data collected between 2019 and 2023 provide consistent real-world evidence supporting the
safety, performance, and usability of Lyoplant® and Lyoplant® Onlay in neurosurgical applications across adult
and pediatric populations.

The 2019 Lyoplant® user survey included experienced neurosurgeons from multiple countries and demon-
strated high overall user satisfaction. Lyoplant® was rated very good to excellent for key performance char-
acteristics, including cutting ability, suturability, anatomical adaptability, tensile strength, suture retention,
and liquid tightness. No negative findings related to sealing performance were reported, confirming reliable
dural closure in routine clinical practice.

The 2023 prospective PMCF user survey focused on pediatric neurosurgery and evaluated both Lyoplant® and
Lyoplant® Onlay. The implants were primarily used in tumor resections, spina bifida, and Chiari decompression
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in patients aged 3 to 18 years. Reported complication rates, including CSF leakage and SSI, were within the
expected range for pediatric neurosurgical procedures and comparable to adult outcomes. Most users reported
low adhesion rates, and overall clinical outcomes were predominantly rated as very good.

In summary, the user survey results consistently demonstrate that Lyoplant® and Lyoplant® Onlay offer reliable
performance, good handling characteristics, and a favorable safety profile. The data support a positive benefit–
risk balance, particularly in cases where autologous dural closure is not feasible.

Literature on the product

A total 22 publications have been identified reporting the use Lyoplant® and Lyoplant® Onlay across various
neurosurgical indications. (1–22) The most reported complications were CSF leak and SSI. Overall occurrence
rates reported in the literature fall within the acceptance criteria defined by the state-of-the-art (SOTA) re-
view and are considered acceptable. Importantly, none of the reviewed publications established a causal re-
lationship between these complications and the use of Lyoplant® or Lyoplant® Onlay. Reported complications
are generally procedure-related, rather than device-related.

For example, a retrospective cohort study of 110 pediatric patients undergoing Chiari I decompression (with
or without duraplasty) reported the highest SSI rate observed in the product literature (4.3%). (8) Of these
patients, 63 (57%) underwent dural splitting decompression, and 47 (43%) received dural expansion using
Lyoplant®. SSI rates were comparable between groups (3.2% vs. 4.3%), indicating that the infections were
associated with factors such as procedural complexity, or surgical technique, rather than the implant itself.

The identified clinical data from the literature on Lyoplant® and Lyoplant® Onlay indicates a safe and clinically
effective performance within the intended purpose.

Altogether, the collected data are sufficient to prove the clinical safety and performance of the Lyoplant® and
Lyoplant® Onlay and to confirm the intended use within the target patient population.

5.4 An overall summary of the clinical performance and safety

Safety and performance indicators which require support from relevant clinical data were defined and de-
scribed in the clinical evaluation. The indicators depend on factors that can be either controlled by the man-
ufacturer (e.g., material and manufacturing) or on situation-specific factors (e.g., surgical application, patient-
specific factors), as well as on the surgical use and handling. 

To assess the devices’ safety and performance, the following sources were systematically analyzed: SOTA lit-
erature, PMCF studies, product-specific literature, market feedback and regulatory authority databases, prod-
uct testing including sterility, usability, and biocompatibility assessment. 

The analysis found no safety-or-performance related risks that deviate from SOTA. All device-related outcome
parameters met the predefined acceptance criteria (Table 3), and no previously unknown risk or adverse events
were identified. 

Table 3. Safety and performance parameters with specified acceptance criteria.

 Clinical occurrence rate* SOTA acceptance criteria

Safety Parameter Lyoplant® Lyoplant® Onlay 

SSI 1.2 ± 0.6% 1.6 ± 0.8% ≤ 1.6 ± 1.2%
Meningitis 0.0 ± 0.0% 0.5 ± 0.5% ≤ 4.5 ±  3.9%

Performance Parameter
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CSF leak 3.7 ± 2.6% 3.4 ± 1.5% ≤ 5.1 ± 3.7%
PSMC 4.3 ± 4.2% 0.0 ± 0.0% ≤ 5.9 ±  3.7%

* Derived from clinical studies and product-specific literature. 

 Clinical benefits for the patient

Lyoplant® and Lyoplant® Onlay are designed to provide an immediate, impermeable barrier to CSF, effectively
preventing CSF leaks. Evidence from clinical investigations before the CE-marking, PMCF studies and product
literature confirms the devices satisfactory performance in CSF leak prevention (see Tables 2 and 3). No sys-
tematic performance issues or safety concerns have been reported, supporting a high success rate consistent
with its intended use.

As a biodegradable implants, Lyoplant® and Lyoplant® Onlay are intended to support dural closure while un-
dergoing gradual remodeling and replacement by host tissue. The in-vivo studies showed that both devices
provide effective structural support and biological function throughout the full course of healing. Early tissue
integration and fibroblast infiltration was evident by 2 weeks, progressing to firm fibrous integration with the
native dura by 6-10 weeks. By three months, the repair sites were indistinguishable from native dura with no
detectable material remnants and no adverse events

Overall, the data provide strong evidence of Lyoplant® and Lyoplant® Onlay clinical benefit and confirm their
safety and performance for the intended use, meeting clinical expectations. 

 Benefits-risk assessment

When employed according to the intended purpose of the device, the product does not pose an unacceptable
hazard regarding the clinical situation, the safety of patients or users. The indication, contraindications and
intended use as well as warnings and precautions of Lyoplant® and Lyoplant® Onlay are clearly defined. The
information materials supplied by the manufacturer are considered adequate.

The clinical risks connected to the device were demonstrated and evaluated in a clear way, the risk reduction
measures are adequate, and the performance and safety can be proven by the presented data. 
The available data for this clinical evaluation is deemed sufficient for a critical evaluation. Further measures
to acquire post-market data concerning the safety and performance of the device, which will continuously
and pro-actively provide data, are laid out in the PMCF-Plan, and are described in Section 5.5. Ongoing or

planned PMCF of this SSCP.

According to the presented data, the clinical benefit overweighs the risks of the application of Lyoplant® and
Lyoplant® Onlay The benefit-risk profile of Lyoplant® and Lyoplant® Onlay is acceptable.

5.5 Ongoing or planned PMCF

 No. PMCF measure Aim of measure Timeline

1 Market feedback / Complaints
Analyze reported production and device failures as
well as difficulties in product handling.

Ongoing,
yearly

2 FSN/FSCA/CAPA measures
Analyze reported production and device failures as
well as difficulties in product handling, during routine
clinical use.

Ongoing,
yearly

3
Review of regulatory data-

bases
Analyze reported failures concerning the device and
equivalent or similar competitor devices

Ongoing,
yearly
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5  Clinical data from literature
Safety and performance, monitoring of potential neg-
ative information

Ongoing,
yearly

6  Possible diagnostic or therapeutic alternatives

To ensure a safe closure of the dura mater, the user can choose from various methods and materials. Primary
closure of the dura mater as preferred treatment method is still valid. If this is not possible, dura mater defects
can be treated satisfactorily with the help of replacement materials. The use of autologous tissues (e. g. fascia
lata, temporal fascia) is primarily used here as they cause only minor foreign body reactions. The disadvantages
of these are the limited availability regarding the treatment of larger dura defects and the additional incision
for harvesting the graft, which represents an additional risk of infection. Materials of animal origin are char-
acterized by a low foreign body reaction. Furthermore, they are absorbed by the body over time and support
cell proliferation and tissue regeneration. However, there is a theoretical risk of transmission of zoonoses (e.
g. bovine spongiform encephalopathy) when using these materials. The use of absorbable or non-absorbable
synthetic materials for dura replacement can reduce these risks, but complications such as foreign body re-
action and limited tissue integration may also occur. Nonetheless, synthetic materials offer consistent quality
and handling attributes, tunable physicochemical properties, and are readily available.

7  Suggested profile and training for users

Surgeons with required knowledge about the surgical technique and surgical training who are aware of the
in vivo characteristics of the product, operating room personnel (set-up, handling, and functional check). No
additional training is required.

8  Reference to any harmonized standards and CS applied

Standard / Guid-
ance / Regulation

Date Title
Product
specific

Harmonized
under MDR

Applied in
full (F) or in

part (P)

DIN EN ISO
13485

2021 
Medical devices - Quality management sys-
tems - Requirements for regulatory pur-  
poses (ISO 13485:2016)

N N F 

DIN EN ISO
14971

2022
Medical devices - Application of risk man-
agement to medical devices (ISO 
14971:2019)

N N F 

DIN EN ISO
20417

2022
Medical devices - Information to be sup-
plied by the manufacturer (ISO 20417:2021, 
Corrected version 2021-12)

N N F 

DIN EN ISO
15223-1

2022

Medical devices - Symbols to be used with
information to be supplied by the manufac-
turer - Part 1: General requirements (ISO
15223-1:2021)

N N P 

DIN EN 62366-1 2021
Medical devices - Part 1: Application of us-
ability engineering to medical devices (IEC
62366-1:2015 + COR1:2016 + A1:2020)

N N F 

DIN EN ISO
14155

2021
Clinical investigation of medical devices for
human subjects - Good clinical practice
(ISO 14155:2020)

N N F 
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DIN EN ISO
14155/A11

2025 
Clinical investigation of medical devices for
human subjects - Good clinical practice 
(ISO 14155:2020)

N N  F 

DIN EN ISO
11135

2020 

Sterilization of health-care products - Eth-
ylene oxide - Requirements for the develop-
ment, validation and routine control of a 
sterilization process for medical devices
(ISO 11135:2014 + Amd.1:2018)

N N  F 

DIN EN ISO
11737-1

2021 

Sterilization of health care products - Mi-
crobiological methods - Part 1: Determina-
tion of a population of microorganisms on 
products (ISO 11737-1:2018 + Amd
1:2021)

N N  F 

DIN EN ISO
11737-2

2020 

Sterilization of health care products - Mi-
crobiological methods - Part 2: Tests of ste-
rility performed in the definition, validation 
and maintenance of a sterilization process
(ISO 11737-2:2019)

N N  F 

DIN EN 556-1 2024 

Sterilization of medical devices - Require-
ments for medical devices to be designated
"STERILE" - Part 1: Requirements for termi-
nally sterilized medical devices

N  Y  F 

DIN EN ISO
11607-1

2024 

Packaging for terminally sterilized medical
devices - Part 1: Requirements for materi-
als, sterile barrier systems and packaging
systems (ISO 11607-1:2019 + Amd 1:2023)

N  N  F 

DIN EN ISO
11607-2

2024 

Packaging for terminally sterilized medical
devices - Part 2: Validation requirements
for forming, sealing and assembly processes
(ISO 11607-2:2019 + Amd 1:2023)

N  N  F 

DIN EN 868-5 2019

Packaging for terminally sterilized medical
devices - Part 5: Sealable pouches and reels
of porous materials and plastic film con-
struction - Requirements and test methods

N N F 

DIN EN ISO
22442-1

2021
Medical devices utilizing animal tissues and
their derivatives - Part 1: Application of risk
management (ISO 22442-1:2020)

Y Y F 

DIN EN ISO
22442-2

2021

Medical devices utilizing animal tissues and
their derivatives - Part 2: Controls on sourc-
ing, collection and handling (ISO 22442-
2:2020)

Y Y F 

DIN EN ISO
22442-3

2008

Medical devices utilizing animal tissues and
their derivatives - Part 3: Validation of the
elimination and/or inactivation of viruses
and transmissible spongiform encephalopa-
thy (TSE) agents (ISO 22442-3:2007)

Y Y F 

DIN EN ISO
14630

2025
Non-active surgical implants - General re-
quirements (ISO 14630:2012)

Y Y F 

DIN EN ISO
14644-1

2016 Cleanrooms and associated controlled envi-
ronments - Part 1: Classification of air

N N F 
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cleanliness by particle concentration (ISO
14644-1:2015)

DIN EN ISO
10993-1

2021 

Biological evaluation of medical devices -
Part 1: Evaluation and testing within a risk
management process (ISO 10993-1:2018,
including corrected version 2018-10)

N N F 

DIN EN ISO
10993-2

2023 
Biological evaluation of medical devices -
Part 2: Animal welfare requirements (ISO
10993-2:2022)

N N F 

DIN EN ISO
10993-3

2015 

Biological evaluation of medical devices -
Part 3: Tests for genotoxicity, carcinogenic-
ity and reproductive toxicity (ISO 10993-
3:2014)

N N F 

DIN EN ISO
10993-
5/A11:2025

2025
Biological evaluation of medical de-
vices - Part 5: Tests for in vitro cytotox-
icity (ISO 10993-5:2009)

N N F 

DIN EN ISO
10993-6 

2017
Biological evaluation of medical devices -
Part 6: Tests for local effects after implan-
tation (ISO 10993-6:2016)

N N F 

DIN EN ISO
10993-7 

2022

Biological evaluation of medical devices -
Part 7: Ethylene oxide sterilization residuals
(ISO 10993-7:2008 + Cor 1:2009 + Amd
1:2019)

N N F 

DIN EN ISO
10993-9

2022 

Biological evaluation of medical devices -
Part 9: Framework for identification and
quantification of potential degradation
products (ISO 10993-9:2019)

N  N  F 

DIN EN ISO
10993-10

2023 
Biological evaluation of medical devices -
Part 10: Tests for skin sensitization 
(ISO 10993-10:2021)

N N F 

DIN EN ISO
10993-11

2018 
Biological evaluation of medical devices -
Part 11: Tests for systemic toxicity (ISO 
10993-11:2017)

N N F 

DIN EN ISO
10993-12

2021
Biological evaluation of medical devices -
Part 12: Sample preparation and reference 
materials (ISO 10993-12:2021)

N N F 

DIN EN ISO
10993-16

2018 

Biological evaluation of medical devices -
Part 16: Toxicokinetic study design for deg-
radation products and leachables (ISO
10993-16:2017)

N N F 

DIN EN ISO
10993-17

2024 

Biological evaluation of medical devices
Part 17: Toxicological risk assessment of
medical device constituents (ISO 10993-
17:2023)

N  N  F 

DIN EN ISO
10993-18

2023 

Biological evaluation of medical devices -
Part 18: Chemical characterization of medi-
cal device materials within a risk manage-
ment process (ISO 10993-18:2020 +
Amd 1:2022)

N  N  F 
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ISO/TS 10993-20 2006 
Biological evaluation of medical devices -
Part 20: Principles and methods for immu-  
notoxicology testing of medical devices

N N F 

DIN EN ISO
10993-23

2021
Biological evaluation of medical devices -
Part 23: Tests for irritation (ISO 10993- 
23:2021)

N N F 

ASTM F1980 2021 Standard Guide for Accelerated Aging of
Sterile Barrier Systems and Medical Devices

N N F 

ASTM D 4169 e1 2023 Standard Practice for Performance Testing
of Shipping Containers and Systems

N N F 

ASTM D3787-16 2020 Standard Test Method for Bursting Strength
of Textiles—Constant-Rate-of-Traverse
(CRT) Ball Burst Test

N N F 

DIN EN ISO
12625-9

2015 Tissue paper and tissue products - Part 9:
Determination of ball burst strength
(ISO 12625-9:2015)

N N F 

MDCG 2020-5 2020
Guidance on Clinical Evaluation - Equiva-
lence

N n/a n/a

MDCG 2020-6 2020
Guidance on Sufficient Clinical Evidence for
Legacy Devices

N n/a F 

MDCG 2020-7 2020 Guidance on PMCF Plan Template. N n/a F 

MDCG 2020-8 2020
Guidance on PMCF Evaluation Report Tem-
plate.

N n/a F 

MDCG 2018-1 2021
Guidance on basic UDI-DI and changes to
UDI-DI

N n/a F 

MDCG 2019-8 
v2

2020 Implant Card relating to the application of
Article 18 Regulation (EU) 2017/745 of the
European Parliament and of the Council of
5 April 2017 on medical devices

N n/a F 

MDCG 2021-11 2021 Guidance on Implant Card – Device types N n/a F 

MDCG 2021-24 2021 Guidance on classification of medical de-
vices

N n/a F

MEDDEV
2.7/1/Rev.4

2016
Clinical evaluation: a guide for manufactur-
ers and notified bodies under directives
93/42/eec and 90/385/eec

N n/a F 

MDCG 2019-9
Rev.1

2022 Summary of safety and clinical performance N n/a F 

Commission
Regulation (EU)
No 722/2012

2012 Active implantable medical devices and
medical devices manufactured utilising tis-  
sues of animal origin

N n/a F 

Regulation (EC)
No 1069/2009

2009 Laying down health rules as regards animal
by-products and derived products not in-
tended for human consumption and repeal-  
ing Regulation (EC) No 1774/2002 (Animal
by-products Regulation)

N n/a F 

Commission De-
cision
2007/453/EC

2007 BSE status of Member States or third coun-
tries or regions thereof according to their 
BSE risk

N n/a F 
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Regulation (EC)
No 999/2001

2001 Laying down rules for the prevention, con-
trol and eradication of certain transmissible 
spongiform encephalopathies

N n/a F 

Part 2: Intended for patients

This Summary of Safety and Clinical Performance (SSCP) is intended to provide public access to an updated
summary of the main aspects of the safety and clinical performance of the device. The information presented
below is intended for patients or lay persons. A more extensive summary of its safety and clinical performance
prepared for healthcare professionals is found in the first part of this document.
The SSCP is not intended to give general advice on the treatment of a medical condition. Please contact your
healthcare professional in case you have questions about your medical condition or about the use of the
device in your situation. This SSCP is not intended to replace an Implant card or the Instructions for Use to
provide information on the safe use of the device.
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List of abbreviation / glossary

Basic UDI-DI Unique device identification device identifier 
CSF  Cerebrospinal fluid
FSCA  Field safety corrective action 
FSN  Field safety notice 
MRI  Magnetic Resonance Imaging
SSCP  Summary of Safety and Clinical Performance
PMCF  Post-market clinical follow-up
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1 Device identification and general information

1.1 Device trade name

 Reference Number Device Name Content

Lyoplant® 1066021 Lyoplant 6 x 14 cm 1 piece

1066030 Lyoplant  8 x 9 cm 1 piece
1066242 Lyoplant  6 x 8 cm 1 piece
1066050 Lyoplant  5 x 6 cm 1 piece
1066048 Lyoplant  4 x 10 cm 1 piece
1066064 Lyoplant 4 x 5 cm 2 pieces
1066080 Lyoplant 2 x 10 cm 2 pieces
1066102 Lyoplant 1.5 x 3 cm 2 pieces

Lyoplant® Onlay 1067010 Lyoplant Onlay 2.5 x 2.5 cm 1 piece

1067020 Lyoplant Onlay 5 x 5 cm 1 piece
1067030 Lyoplant Onlay 2.5 x 7.5 cm 1 piece
1067040 Lyoplant Onlay 7.5 x 7.5 cm 1 piece
1067050 Lyoplant Onlay 10 x 12.5 cm 1 piece

1.2 Manufacturer; name and address

Aesculap AG
Am Aesculap-Platz
78532 Tuttlingen/Germany

1.3 Basic UDI-DI

Basic UDI-DI1 for Lyoplant® and Lyoplant® Onlay: 403923900000150529 

1.4 Year when the device was first CE-marked

Lyoplant® and Lyoplant® Onlay were CE certified2 as medical devices in 1997 and 2013, respectively since.

2 The intended purpose of the device, indications, contraindications and target populations 

2.1 Intended purpose

Lyoplant® is an implant of purified collagen obtained from bovine pericardium3. It is intended to be used as a

dura mater4 substitute in neurosurgery.

                                                  

1 Basic UDI-DI: an identification number that is specific for a group of products with similar intended use 
2 CE marking: a certification mark that indicates conformity with health, safety, and environmental protection standards for prod-
ucts sold within the European Economic Area (EEA). The CE marking is also found on products sold outside the EEA that are manu-
factured in, or designed to be sold in the EEA. 
3 Bovine pericardium: a thin, strong tissue taken from the sac around a cow’s heart. 
4 Dura mater: a membrane forming the outermost of the three coverings of the brain and spinal cord external.
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Lyoplant® Onlay is an implant of purified collagen obtained from bovine pericardium and bovine split hide5.

It is intended to be used as a dura mater substitute in neurosurgery.

2.2 Indication(s) and target population(s)

Indications

 For covering cerebral and cerebellar6 dural defects 
 For cerebral decompression surgery
 For covering spinal dural defects 
 For spinal decompression surgery

Intended patient population

There are no general gender, age or ethnic limitations on patient population for the use of the product when
used within its intended use. Restrictions are defined by the contraindications

2.3 Contraindications 

Lyoplant® and Lyoplant® Onlay should not be applied:

 In infected regions
 To replace connective tissue structures that are subject to mechanical stress
 In case of known hypersensitivity against proteins of bovine origin
 In any application area that is not mentioned in “Indications”

3 Device description

3.1 Device description and material/substances in contact with patient tissues

Lyoplant® is a sterile, resorbable7 collagen implant made of highly purified collagen derived from cattle. Ly-
oplant® is designed to be stitched in place by surgeon. 

Lyoplant® Onlay is also a sterile, resorbable, bilayer collagen implant made of highly purified collagen derived
from cattle. It consists of two bonded layers, which allow the implant to be placed securely without stitches,
depending on the surgical situation.  This design supports stable placement when suturing is not required. 

For both Lyoplant® and Lyoplant® Onlay, the collagen material is carefully processed and purified to remove
unwanted substances and to meet strict medical safety and quality standards. 

Mode of Action

Lyoplant® and Lyoplant® Onlay are designed to temporarily replace or support the dura mater during neuro-
surgical procedures. After the implant is placed, connective tissue cells, such as fibroblasts, enter the implant

                                                  

5 Bovine split hide: a skin of a cow that has been sliced into thin layers. 
6 Cerebral and Cerebellar: both refer to parts of the brain, but they point to different regions, i.e., cerebral is the largest part of the
brain, whereas cerebellar is located at the back of the brain, beneath the cerebrum (the largest part of the brain). 
7 Resorbable: means that material is gradually broken down and absorbed by the body over time, so it disappears naturally without
needing to be removed.
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and begin to grow and multiply within it. These cells gradually produce new tissue and replace the implant’s

collagen with the body’s own connective tissue. This natural integration process, called revitalization, is usu-

ally completed within one to three months. 

3.2 Information about medicinal substances in the device, if any

Lyoplant® and Lyoplant® Onlay do not contain any medicinal substances.

3.3 Description of how the device is achieving its intended mode of action

During surgery, the surgeon selects an implant of a suitable size to help close the opening in the protective
covering (dura mater) of the brain or spinal cord.

Lyoplant® is trimmed by the surgeon to fit the surgical area and softened before placement. It is then stitched
in place to help keep the implant securely positioned and to support a tight seal.

Lyoplant® Onlay is designed so that it can be placed over the opening without stitches in many cases. Its
surface helps it stay in position when placed on the tissue. If needed, the surgeon can also secure it with
stitches.

In some situations, the surgeon may apply an additional medical sealant to further support a tight closure.

3.4 Description of accessories, if any

Not applicable.

4  Risks and warnings

Contact your healthcare professional if you believe that you are experiencing side effects related to the device
or its use or if you are concerned about risks. This document is not intended to replace a consultation with
your healthcare professional if needed.

4.1 How potential risks have been controlled or managed

Potential risks have been identified and controlled according to DIN EN ISO 14971 Medical devices - Applica-

tion of risk management to medical devices .

4.2 Remaining risks and undesirable effects

As with any surgical procedure and implanted medical devices, some risks and side effects may occur, although
they are uncommon. 

Possible complications when using Lyoplant® or Lyoplant® Onlay include: 

 Leakage of cerebrospinal fluid (CSF), the clear fluid surrounding the brain and spinal cord
 Infection at the surgical site 
 Adhesion, where the implant may stick to the brain forming scar tissue
 Allergic reactions, particularly in patients who are sensitive to material derived from cattle 

Based on clinical studies, post-market follow-up, and reports from healthcare professional, these side effects
occur rarely when the devices are used as intended. No consistent or unexpected safety concerns have been
identified. 
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4.3 Warnings and precautions

 Lyoplant® and Lyoplant® Onlay are for use only in surgery by qualified healthcare professionals

 Patients with these implants can safely undergo magnetic resonance imaging (MRI) scans with mag-
netic field strength between 1.5 or 3.0 Tesla. The implants are made of non-metallic material and do
not pose additional risk during MRI. 

4.4 Summary of any field safety corrective action, (FSCA including FSN) if applicable

For Lyoplant® and Lyoplant® Onlay neither FSCA nor field safety notification (FSN) were required. 

This means that no recalls, safety notifications, or changes to the use of the devices have been necessary
based on their clinical use. 

5  Summary of clinical evaluation and post-market clinical follow-up (PMCF)

5.1 Clinical background of the device

Lyoplant® and Lyoplant® Onlay are used in neurosurgery as a replacement for the dura mater, which is the
tough, outermost layer of the protective covering of the brain and spinal cord, known collectively as the
meninges. The meninges consist of three layers: the dura mater, the arachnoid, and the pia mater. Together,
these layers form a protective envelope around the brain and spinal cord, known as the central nervous system.

One of the key roles of the meninges is to contain CSF - a clear, cushioning fluid that protects the brain and
spinal cord from shocks and injury. CSF also helps regulate brain temperature and supports metabolic and
chemical stability in the brain.

During neurosurgical procedures—such as the removal of brain tumors (like meningiomas or gliomas), crani-
ectomy (a procedure in which part of the skull is removed), or surgeries for conditions like Chiari malformation8

- surgeons often need to cut through the dura mater to access the brain. In some cases, the dura may be
removed, shrink, or become damaged during the operation.

When the dura cannot be closed directly by stitching (sutures), a dural substitute like Lyoplant® and Ly-
oplant® Onlay are used to restore the barrier. This is crucial to prevent CSF leaks, which can lead to serious
complications. These include the accumulation of fluid under the surgical site (peridural CSF collection), the
formation of abnormal fluid pathways (fistulas), or infections such as meningitis9, cerebritis (inflammation of
the brain tissue), or even brain abscesses.

5.2 The clinical evidence for the CE-marking

The CE marking of Lyoplant® and Lyoplant® Onlay is supported by a combination of laboratory testing, clinical
investigations, and experience of long-term clinical use in routine medical practice.

Clinical evidence includes data from clinical studies involving more than 300 patients, which show that the
devices are effective in supporting the closure of the dura mater and in preventing CSF leak. These studies

                                                  

8 Chiari Malformation: a condition where part of the brain (the cerebellum) extends into the spinal canal, which can put pressure
on the brain and spinal cord and disrupt the flow of spinal fluid.
9 Meningitis: an infection or inflammation of the protective layers around the brain and spinal cord, which can cause headaches,

fever, and stiffness.
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also demonstrate that the implants integrate well with the surrounding tissue after surgery and can be han-
dled reliably by surgeons in different neurosurgical procedures.

In addition to formal clinical studies, the clinical evidence is supported by independent expert reports describ-
ing extensive real-world experience with Lyoplant® and Lyoplant® Onlay across a wide range of neurosurgical
indications, patient populations, and clinical settings. These reports support the performance, biocompatibility,
and durability of the devices, with no early or late complications observed during the reported follow-up
periods.

Feedback from healthcare professionals collected after the devices were placed on the market shows that
product-related side effects or complications are rare, and no consistent safety concerns have been identified
during routine clinical use.

Overall, the available clinical evidence supports that Lyoplant® and Lyoplant® Onlay perform as intended and
meet the requirements for CE marking.

5.3 Safety

The safety and performance of Lyoplant® and Lyoplant® Onlay are evaluated through a benefit-risk assessment
that considers their intended use in dural repair and the available clinical evidence. The manufacturer contin-
uously collects and reviews information on safety and performance from several sources, including:

- clinical use of the devices,
- scientific and medical literature,
- feedback and complaints from healthcare professionals.

To date, no consistent safety issues or unexpected complications related to Lyoplant® or Lyoplant® Onlay have
been identified. Potential risks associated with the use of the devices are known and are described in Section
4.2 of this SSCP.

Based on the available data, the benefits of using Lyoplant® and Lyoplant® Onlay outweigh the identified risks
for their intended indications. The overall benefit-risk profile is considered acceptable, and the safety of the
devices is confirmed through ongoing post-market surveillance activities.

6  Possible diagnostic or therapeutic alternatives

When considering alternative treatments, it is recommended to contact your healthcare professional who can
consider your individual situation.

6.1 General description of therapeutic alternatives

Different types of dural substitutes are available for surgeons to use when closing defects in the protective
membrane (dura) around the brain or spinal cord. These options mainly differ by the material they are made
from:
- Autografts (from the patient’s own body, such as fascia lata or pericranium) are effective and have a low

risk of immune reaction. However, harvesting this tissue requires a second surgical site, which may in-
crease surgical time and recovery risk. Also, autografts may not be sufficient for large defects.
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- Allografts (from human donors) and xenografts are often easier to use and are less invasive. However,
allografts can carry a rare risk of disease transmission, such as Creutzfeldt-Jakob disease10, though this
is now highly controlled. 

- Xenografts (from animals such as pigs or cattle – like Lyoplant® and Lyoplant® Onlay), typically processed
into collagen-rich sheets, support natural healing but may trigger a mild immune response in some cases.

- Synthetic grafts are made in controlled manufacturing environments and are always available. These
non-absorbable materials offer high stability and consistency. While they are not absorbed by the body,
they have shown very good results in clinical use.

Each material has specific benefits and limitations. The choice depends on the surgical situation, surgeon’s

preference, and patient condition.

7  Suggested training for users

Surgeons with required knowledge about the surgical technique and surgical training who are aware of the
in vivo characteristics of the product, operating room personnel (set-up, handling, and functional check). No
additional training is required.

 

                                                  

10 Creutzfeldt-Jakob disease: a rare, fatal brain disorder caused by abnormal proteins called prions. It leads to rapid brain damage,
memory loss, and loss of coordination. 
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