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be used with either the standard applicator or a variety of extended tip applicators after satisfying all pre-
operative and intra-operative inclusion and exclusion criteria. Following primary dural closure and up to two 
applications of the assigned treatment, Adherus Dural Sealant was 100% effective (114/114) at achieving 
intra-operative watertight dural closure and DuraSeal was 99.1% effective (116/117) following a Valsalva 
maneuver (up to 20 cm H2O for up to five seconds) for the per protocol analysis set (no missing data 
imputation). The primary composite endpoint (measured by the proportion of treated subjects who were 
free of intra-operative CSF leakage from dural repair during Valsalva maneuver, CSF 
leak/pseudomeningocele, and unplanned retreatment of the original surgical site) for the per protocol 
analysis (all subjects who received treatment with evaluable 120-day follow-up data) was 91.2% (104/114) 
in the Adherus group compared to 90.6% (106/117) in the control group.  Within this analysis group, 
Adherus was found to be statistically significantly non-inferior to the control with respect to the overall 
success rate at 120 days with a non-inferiority margin of 10% (p=0.0049). 
 
Of note, in the early post-surgical period when the sealants are expected to function, post hoc assessments 
of the overall success rate at the 14-day follow-up on subjects who completed this visit demonstrated the 
superiority of Adherus over control (p=0.0297).20 In addition, post hoc assessments of the overall success 
rate at the 45-day follow-up on subjects who completed this visit trended towards the superiority of Adherus 
over control superiority (p=0.0561).20 The freedom from primary endpoint failure analysis also showed that 
the primary endpoint failures in the control group tended to occur early in follow-up period while a majority 
of Adherus failures were identified through protocol-required radiographic imaging at the 120-day follow-up 
visit. 
 
One-hundred subjects (n=100; 80.6%) in the Adherus group and 98 subjects (77.8%) in the control group 
experienced at least one adverse event (AE) within the 120-day follow-up period. The type and rate of 
adverse events observed in this study were consistent with the complexity of the surgical procedure 
performed and the co-morbid condition of the treated subjects and were expected given the severe disease 
state of the patient population; 66 (55%) Adherus subjects and 60 (49.2%) control subjects in the modified 
intent-to-treat (MITT) analysis set had an American Society of Anesthesiologists (ASA) score  
≥ III at baseline. Most of AEs were mild or moderate in severity, and over half of the AEs in each treatment 
group had resolved by the date of study completion.  The most frequently reported AEs in both treatment 
groups were classified as ’nervous system disorders’ (48.4% Adherus subjects, 44.4% control subjects). 
 
The incidence of serious adverse events (SAEs) was comparable between the two groups. There were 41 
SAEs among 33 (26.6%) Adherus subjects, and 40 SAEs among 33 (26.2%) control subjects. Seven (7; 
5.6%) Adherus subjects had eight (8) SAEs adjudicated by the Clinical Events Committee (CEC) as device-
related and were coded as pseudomeningocele (n=3), convulsion (n=1), dysphagia (n=1), headache (n=1), 
extradural hematoma (n=1), and respiratory failure (n=1).  Five (n=5; 4.0%) control subjects had five device-
related SAEs coded as incision site infection (n=2), intracranial venous sinus thrombosis (n=1), infection 
(n=1), and pseudomeningocele (n=1).  Nine (9) deaths occurred over the course of the 120-day study (four 
Adherus subjects, five control subjects). Deaths among the Adherus subjects were attributed to 
complications from colitis, stroke, disease progression, and metastatic lung cancer. Deaths among the 
control subjects were attributed to disease progression (n=2), multi-organ failure and pneumonia, 
respiratory failure, and posterior herniation with severe brain injury. All deaths were adjudicated as not 
related to the device. One death in the Adherus group was determined to be definitely procedure-related, 
and one death in the control group was possibly procedure-related. The remaining seven deaths were 
adjudicated as not related to the procedure. There were no unanticipated adverse device effects (UADEs).  
 
In summary, the primary study hypothesis was met following pre-specified imputation rules for missing data 
in the per protocol analysis set (no missing data imputation). The robustness of study success was further 
confirmed through analysis of the intent-to-treat analysis set as well as in the summary of other secondary 
endpoints. The two study treatments (Adherus and control) produced similar risk profiles with no 
unanticipated adverse device effects. The analysis of this study shows powered, ample, and consistent 
evidence against the pre-specified success criteria that Adherus can be considered clinically and 
statistically non-inferior to control when used as indicated for cranial surgeries. 
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4. DEVICE DESCRIPTION 
 
4.1. Investigational Device Name 
 
The investigational device/s is the Adherus AutoSpray Dural Sealant and Adherus AutoSpray ET Dural 
Sealant (Adherus Dural Sealant). 
 
4.2. Investigational Device Description 
 
Adherus Dural Sealant is a hydrogel sealant that polymerizes to form a well-adhered, compliant film when 
sprayed onto the surgical site.  Adherus Dural Sealant is designed to provide a watertight seal until the dura 
heals. 
 
Adherus Dural Sealant consists of components for preparation of a synthetic, absorbable sealant and an 
applicator for delivery of the sealant to the target site. The sealant is provided sterile to the user. The sealant 
is composed of two solutions, a PEG ester solution and a polyethyleneimine (PEI) solution (referred to as 
the ‘green’ and ‘clear’ precursors, respectively). When mixed together, the precursors crosslink to form the 
hydrogel sealant. The mixing of the sealant precursors is accomplished as the materials exit the tip of the 
applicator. The hydrogel implant is absorbed within approximately 90 days, sufficient time to allow for dura 
healing. Each single-use sterile applicator housing contains the batteries, air pump, nozzle, and syringes 
needed for sealant application. 
 
Adherus AutoSpray Dural Sealant and Adherus AutoSpray Extended Tip (ET) Dural Sealant are each 
sterile, single-use, electromechanical, battery-operated device with internal system components that 
provide air flow to aid in the delivery of the same synthetic, absorbable, two-component hydrogel sealant 
system and allow delivery to be interrupted without clogging. 
 
Figure 1. Adherus AutoSpray and Adherus AutoSpray ET Dural Sealant applicators 
 

 
 
Each device (see Figure 1.) is supplied as a pre-assembled applicator and two separate glass vials, one of 
which is packaged within a foil pouch. The two glass vials contain either an activated PEG ester powder or 
a PEI dissolved in sterile water. The crosslinking components are reconstituted prior to use by their 
respective reconstitution buffers which are housed within the applicator. The resulting solutions mix within 
the applicator and quickly crosslink to form the hydrogel sealant soon after exiting the applicator tip.  The 
delivered solution immediately crosslinks to form a hydrogel sealant which is absorbed over approximately 
90 days, sufficient time to allow for healing. 
 
The integrated extended tip nozzle Adherus AutoSpray Extended Tip (ET) is malleable and may be bent or 
shaped to preference. The extended tip nozzle thoroughly mixes the two sealant solutions and delivers the 
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mixed solution to the target site through a tight spray pattern. The spray nozzle is integral to the system 
and is not removable. 
 
4.3. Proposed Indication for Use 
 
The Adherus Dural Sealant System is intended as an adjunct to standard methods of dural repair, such as 
sutures, to provide watertight closure during spinal procedures. 
 
4.4. Control Device Name 
 
DuraSeal™ Exact Spine Sealant System (P080013) 
 
4.5. Control Device Description 
 
The DuraSeal Exact Spine Sealant System (DuraSeal Exact) consists of components for preparation of a 
synthetic absorbable sealant, and applicators for delivery of the sealant to the target site. The sealant is 
composed of two solutions, a polyethylene glycol (PEG) ester solution and a buffer solution (referred to 
as the ‘blue’ and ‘clear’ precursors, respectively). When mixed together, the precursors cross link to form 
the hydrogel sealant. The mixing of the precursors is accomplished as the materials exit the tip of the 
applicator. The hydrogel sealant is naturally absorbed in approximately 9 to 12 weeks. The 3mL polymer 
kit and 5mL polymer kits consist of the Dual Liquid Applicator in the tray. The polymer may be used with 
either the MicroMyst™ or Extended Tip applicator. The polymer kits and applicators are provided sterile.  
DuraSeal Exact can be used for up to one hour following reconstitution. 
 
4.6. Control Device Indication for Use 
 
The DuraSeal Exact is indicated for use as an adjunct to sutured dural repair during spinal surgery to 
provide watertight closure. 
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5. STUDY PURPOSE 
 
To demonstrate that Adherus Dural Sealant is safe and effective at achieving water-tight closure when used 
as an adjunct to standard methods of dural repair for spinal procedures as compared to DuraSeal Exact. 
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masked to the treatment assignment until the subject is confirmed to meet all intraoperative 
inclusion/exclusion criteria. The assigned treatment will be prepared after determination of the 
randomization assignment. Subjects excluded intraoperatively will be classified as screen failures and will 
be terminated from further study participation. 
 
Subjects must receive the device as assigned by the randomization scheme. Implantation of the incorrect 
device is a protocol deviation and must be entered into the study database such by completing the Protocol 
Deviation electronic case report form (eCRF). 
 

 
 
6.5. Treatment Masking 
 
While the subjects will be masked to the study treatment assignments, it is not possible to mask the 
investigators who apply the treatment and perform most of the follow-up evaluations due to the distinctive 
applicator and color differences between the study treatments. As a result, this clinical trial is considered a 
single-blind trial. 
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9. INVESTIGATIONAL CENTERS 
 
This study will be conducted at up to 30 investigational sites within the United States. The investigational 
sites and investigators will be qualified using predetermined criteria to ensure they have the appropriate 
neurosurgical and/or orthopedic experience and expertise to perform spinal surgeries with the study devices 
and to conduct human clinical research with careful adherence to applicable federal regulations. Sites will 
be required to demonstrate that they have qualified neurosurgeons, orthopedic spine surgeons, and 
research staff to ensure proper study conduct, including the safeguarding of subject rights and compliance 
to federal regulations, this investigational plan, the investigator agreement, and the temporal requirements 
for this study for enrollment. 
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8. Subject has metallic implant(s) that are not compatible with magnetic resonance imaging [(MRI), 
e.g., cochlear implant, neurostimulator, stent, surgical clip, cardiac pacemakers, or other non-MRI 
compatible implants], or an elective implant of such devices is planned during the course of the 
study. Note: mercury amalgam dental fillings or similar metallic dental prostheses are not an 
exclusion criterion. 

9. Subject has a known malignancy or another condition with anticipated survival shorter than six 
months. 

10. Subject has undergone chemotherapy treatment, excluding hormonal therapy, within three weeks 
prior to the planned index procedure, or chemotherapy treatment is planned within two weeks after 
the index procedure is performed. 

11. Subject has been treated with chronic steroid therapy (defined as regular (daily) administration of 
steroid agent(s) for ≥ 8 weeks) unless discontinued greater than four weeks prior to the planned 
index procedure.  Note: standard acute perioperative steroids are permitted; administration of 
steroid agents for < 8 weeks duration prior to the planned index procedure is permitted. 

12. Subject has received warfarin, heparin, other anticoagulant agents, aspirin or non-steroid anti-
inflammatory agents on a daily basis and pre-surgical, standard of care drug wash-out did not 
occur. 

13. Subject has a compromised immune system or autoimmune disease or is on chronic 
immunosuppressant agents at baseline. 

14. Subject has a systemic infection or evidence of any infection near planned operative site. 

15. Subject has a serum creatinine level > 2.0 mg/dL. 

16. Subject has a serum total bilirubin > 2.5 mg/dL at baseline. 

17. Subject has uncontrolled diabetes as evidenced by an HbA1c > 7% prior to surgery. 

18. Subject has a known allergy to FD&C Blue #1 and/or FD&C Yellow #5 or any of the constituents of 
the dural sealants. 

19. Subject is pregnant, breast-feeding, or intends to become pregnant during the course of the study. 

20. Subject is participating in a clinical trial of another investigational drug or device and has not 
completed the required follow-up period. 

Intra-Operative Exclusion Criteria: 

21. Subject has an incidental finding that meets any pre-operative exclusion criterion listed above. 

22. Subject’s dural defect cannot be closed with suture and/or duraplasty material. 

23. Subject has a gap > 2 mm present between dural edges, or between the edge of dura and 
duraplasty material, based on visual estimate by surgeon before application of the surgical sealant. 

24. Subject had undergone laminoplasty decompression. 

25. Subject had undergone a syringomyelia procedure where the shunt is not placed in the 
subarachnoid position. 
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17. INVESTIGATIONAL PLAN MODIFICATIONS 
 
17.1. Amendments to the Investigational Plan 
 
During the course of this investigation, it may become necessary to amend this investigational plan. Such 
amendments will be made by the sponsor and approved by the FDA, if required. Investigational plan 
amendments will be forwarded to the site IRB by study personnel as required for approval. 
 
17.2. Deviations to the Investigational Plan 
 
The investigator and other study personnel may deviate from the requirements of this investigational plan 
without prior approval of the sponsor only in an emergency to protect the life or well-being of participant or 
study personnel. All investigational plan deviations (either emergent or non-emergent) must be documented 
on the eCRF Protocol Deviation Form. 
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18. STUDY ADMINISTRATION 
 
The following records and reports must be created and/or maintained by the parties as specified below.  
This study uses an eTMF, which is the official repository of all study documents. The eTMF will be reviewed 
by the monitor throughout the study for completeness and will be inspected by FDA during a Bioresearch 
Monitoring (BIMO) inspection(s), if is conducted by the agency. 
 
18.1. Investigator Records 
 
Records to be maintained by the investigator in the study’s eTMF include: 

• Subject Screening Log 

• Training Log 

• Visitor Log 

• Delegation of Authority/Site Signature Log 

• Device Accountability Log 

• CVs and licenses for all study personnel 

• Financial Disclosure Forms 

• Device information 

o Investigational device accountability log including date, quantity, lot numbers of all devices, 
identification of all persons the device was used on, and final disposition 

o Shipping documents 

• Investigational Plan and amendments 

• IRB communications 

o Submissions to IRB 

o Approval letters 

o Notification of unanticipated adverse device events and protocol violations 

o Study updates/reports (including annual reports and a final report from the investigator) 

• Informed Consent/HIPAA Form 

o IRB approved copy 

o Revised approved, consent forms 

• Agreements 

o Confidentiality agreement (signed) 

o Clinical trial and/or investigator agreements (signed) 

o Financial disclosure forms 

Instructions for use for the two study devices 

Correspondence with the IRB, sponsor, ., and CEC  
 
The following records must be maintained for each subject enrolled in the trial: 

o Signed Informed Consent/HIPAA Forms 

o Completed eCRFs and Data Clarification Forms 
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• Completed Protocol Deviation Forms 

• Complete medical records, including procedure reports, lab reports, professional notes, etc., for 
participating subjects. 

• Records pertaining to subject death during the investigation (including death records, death 
certificate, and autopsy report, if performed) 

 
18.2. Investigator Reports 
 
The investigator is required to prepare and submit to HyperBranch Medical Technology  
complete, accurate, and timely reports on this investigation when necessary. The types of reports to be 
submitted include reports pertaining to unanticipated adverse device effects, major adverse events, 
withdrawal of IRB approval, and deviations from this investigational plan. If a deviation occurs in order to 
protect the life or well-being of a subject in an emergency, the investigator must notify the sponsor,  

 and IRB immediately but no later than five (5) working days after the emergency occurs. 
 
The investigator is required to submit an annual and final report to the site’s Institutional Review Board with 
a copy to the sponsor and . Input from the investigator for the reports will include 
the following topics at a minimum: 

• Number of subjects screened, enrolled, withdrawn, and completed. 

• Number of devices received, used, and returned. 

• Summary of all adverse events (anticipated and unanticipated). 

• Summary of all investigational plan deviations. 

• Brief statement of results, outcomes, and conclusions. 
 
HyperBranch Medical Technology reserves the right to perform study monitoring and secure data 
clarifications and additional medical documentation on subjects enrolled in this trial at any time. 
 
18.3. Sponsor Records 
 
The sponsor  is required to maintain the following records in the eTMF: 

• Investigational plan and all amendments 

• Signed Clinical Trial Agreements 

• Institutional Review Board approval letters, including a copy of the approved consent form(s) 

• All correspondence relating to this study between the sponsor,  and the investigational 
site, Institutional Review Board, Study Monitor and FDA 

• CVs and licenses for all study personnel 

• Site personnel signatures and responsibility lists 

• Investigational device inventory log, including date, quantity, and lot numbers of product shipped 
and received. 

 
18.4. Sponsor Reports 
 
The sponsor (or delegate CRO) is required to prepare and submit the following reports: 

• UADE evaluations to FDA, IRB and investigator – 10 working days of notice 

• Withdrawal of IRB approval to FDA, other IRB and investigator – 5 working days 

• Withdrawal of FDA approval to IRB and investigator – 5 working days 
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• Current investigator list to FDA every 6 months 

• Progress reports at least annually to FDA and IRBs 

• Device returns or recalls to FDA and IRB - 30 days 

• Notice of significant risk study completion to FDA - 30 days 

• Final report to FDA, IRB and investigator - 6 months 

• Notify FDA of study termination – 30 working days 

• Failure to obtain informed consent to FDA - 5 working days of notice 
 
18.5. Record Retention 
 
All subject study records, correspondence files, all supporting study documentation, and reports must 
remain on file at the investigational site, at the sponsor, delegate CRO and contractors for a minimum of 
two (2) years after the completion/termination of this study or when the files are no longer needed to support 
a USA marketing application, whichever is later. 
 
The investigator must contact the sponsor before destroying or archiving off-site any records and reports 
pertaining to this trial to ensure that they no longer need to be retained on site.  The sponsor must be 
contacted if the investigator plans to terminate his association with the investigational site to ensure that 
arrangements for a new investigator are made prior to the investigator’s departure. 
 
18.6. Early Termination or Suspension of Study 
 
The sponsor of this trial has the sole responsibility for any decision to suspend or terminate this study.  
Notice of any decision to suspend or terminate the trial will be immediately forwarded by express delivery 
to the FDA, sponsor, ., investigators, Study Monitors and Institutional Review Boards. 
 
The sponsor retains the right to suspend or terminate the participation of a study investigator for non-
compliance to this investigational plan, the investigator Agreement, inability to successfully implement this 
investigational plan, falsification of data, or any other breech of federal regulations, ethics or scientific 
principles. 
 
An investigator may terminate participation in this study for due cause with prior notification to the sponsor 
and   She/he will also notify the IRB of study termination. The sponsor will notify the FDA of the 
investigator’s intent within five (5) working days of receiving notification. In the event of study termination 
by the investigator, she/he is still obligated to continue to follow all study subjects as prescribed by this 
investigational plan and to adhere to all other investigational plan requirements, including data collection, 
adverse event notification and to allow monitoring visits by the Study Monitor. 
 
18.7. Publication Policy 
 
It is expected that the results of this study will be presented at scientific meetings and/or be published in 
peer-reviewed scientific journals. HyperBranch Medical Technology, Inc. retains the rights to all data and 
information generated by this study. HyperBranch Medical Technology, Inc. retains the right to review and 
edit all proposed manuscripts, abstracts, publications, and presentations based upon this study or its results 
prior to submittal to any organization, business, agency, person, publisher, society, or other entity. 
 








