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Gelitacel®  

Clinical Benefit/Risk Analysis 

Supplementary Literature Study 
 

 

Guiding Documents: 

• MEDDEV 2.07.1, April 2003, EVALUATION OF CLINICAL DATA: A GUIDE FOR 

MANUFACTURERS AND NOTIFIED BODIES 

• ISO 14155-1 Clinical investigation of medical devices for human subjects — Part 

1:General requirements. Annex A 

 

1. Introduction and objectives of the study 

1.1 Design precepts 

Oxidized cellulose is a sterile fabric material that is obtained by the oxidation of cotton, 

gauze, or other cellulose fabric, using nitrous oxide to achieve oxidation. The process was 

first described by Yackel and Kenyon of Eastman Kodak Laboratories in 1942. This 

reaction converts certain hydroxyl radicals into carboxyl groups and makes the material 

soluble at physiological conditions. This material was first applied as a topical 

haemostatic agent in the 1940’s by Frantz and his co-workers.1, 2 Since the 1970’s it has 

been specified in both the US and British Pharmacopoeias. 

                                                 
1 Frantz, V. Absorbale cotton, paper and gauze (oxidized cellulose) Ann.Surg., 1943;118:116-126 
 
2 Frantz V. and Lattes R. Oxidized Cellulose - Absorbable Gauze (Cellulose Acid). J.A.M.A. , 1945;129 (12): 798 - 
801. 
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Gelitacel® is a knitted gauze made from alpha grade 100% natural cotton, prepared by a 

controlled oxidation of cellulose. This is similar to oxidized cellulose, but natural cellulose 

is first dissolved and then extruded as a continuous fibre. The oxidized cellulose can be 

described as the copolymer of anhydroglucuronic acid and anhydroglucose. It is prepared 

by the oxidation of cellulose and by subsequent neutralization to the calcium salt and 

depolymerization by irradiation. Neutralization and depolymerization lead to a 

fundamental transformation of oxidized cellulose i.e. regeneration. It contains not less 

than 16.0% and not more than 24.0% by weight of carboxyl groups and not less than 

2.0% and not more than 7.0% by weight of calcium respectively, calculated with 

reference to the dried substance. Due to the more closely regulated oxidation, the fabric 

made from the fibre is very uniform in chemical composition. This uniform oxidation 

results in less variation in stability and absorbability of the material. The material can be 

sutured or cut without fraying.  

 

The oxidized “regenerated” cellulose induces haemostasis in a manner identical to 

oxidized cellulose. The exact haemostatic properties of oxidized cellulose depend on its 

physical and chemical form (structure of cellulose material, degree of degradation, 

degree of polymerisation, material poly-dispersity, which affects the blood absorption 

rate, rate of interaction with blood proteins (enzymes), rate of dissolution and 

degradation of oxidized cellulose.3  

 

The low pH of the cellulosic acid within the product has caustic properties that lead to 

haemostasis via the initial denaturation of blood proteins, it adheres to the bleeding site 

providing astriction, and reinforces the fibrin clot; after Gelitacel® gauze has been 

saturated with blood, it minimally swells into a red gelatinous mass without losing its 

initial structure. Its effects are multiple including: physical and mechanical action 

(tamponade), blood absorption, swelling and gel formation in surface interactions of the 

oxidized cellulose induced by the carboxyl groups with proteins and platelets contained in 

human blood (plasma)4, 5, and it also has an effect on blood viscosity.6 It stimulates the 

                                                 
3 Belozerskaya, G.G. et al. Local Hemostatics (a review) -Pharmaceutical Chemistry Journal. 2006;40(7), 9-15 
(Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 40, No. 7, pp. 9 – 15, July, 2006). 
 
4 Ibid 2 
 
5 Stiwell, R.L., Marks, M.G., Saferstein, L., Wiseman, D.: Oxidized cellulose chemistry, processing and 
applications (Johnson and Johnson Medical, Inc.). In Handbook of biodegradable Polymers, Eds. Domb, A.J. et 
Al. Harwood Academic Publishers, Amsterdam 1997. 
 
6 Rand, P.W., Austin, W.H., Lacombe, E., Barker, N. pH and blood viscosity. J Appl Physiol. 1968 Nov;25(5): 550-
9. 
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aggregation and adhesion of certain blood elements, and accelerates fibrin formation.7, 8, 
9 and can also affect proteolytical reactions (release of enzymes).10  

 

The role of calcium in hemostasis is well known; in fact, the International Committee on 

Nomenclature of Blood Clotting Factors has designated calcium as one of 13 blood-

coagulation factors (Factor IV). Calcium plays an important role in the conversion of 

protothrombin to thrombin, one of the stages of the blood coagulation process. 
Calcium++  is intrinsic to the proper functioning of the coagulation cascade, a process 

which also requires clotting factors and phospholipids11 and therefore contributes to the 

haemostatic effect of oxidized cellulose. Important interactions are those of calcium, 

gamma-carboxyl glutamate and vitamin K.12 Vitamin K is an essential factor to gamma 

glutamyl carboxylase (addition of carboxyl groups to glutamic acid residues on factors II, 

VII, IX and X, as well as Protein S, Protein C and Protein Z. Calcium and phospholipids (a 

platelet constituent) are required for the tenase and protrombinase to function 

(activation of factor Xa requires a complex of tenase, Ca2+ and factors VIIIa, IXa and X). 

Calcium mediates the binding of the complexes via the terminal gamma-carboxyl groups 

on FXa and FIXa to the phospholipid surfaces as well as procoagulant particles. Calcium 

is required in further stages of the coagulation cascade (in the presence of calcium, 

Factor IX is activated by factor Xia, and factor VII is activated by thrombin in the 

presence of calcium as well). Factor XIII (transglutaminase) is activated by thrombin in 

the presence of calcium, using calcium to stabilize the fibrin clot by cross-linking. 
 

Gelitacel® is hydrophilic. The property of wettability has been shown to be important in 

the contact activation of the intrinsic pathway of blood plasma coagulation; lower 

activation having been shown for poorly wettable surfaces and high activation for fully 

wettable surfaces.13 Vogler et al. considered the role of water in blood coagulation using 

                                                 
7 Ibid 3 
 
8 Skala, E., Pospisil, J., Pouckova, P., Vranovska, J., Pala, F. The mechanism of action of Traumacel P, a local 
hemostatic. Vnitr Lek. 1982 May; 28(5):486-92. 
 
9 Krizova, P., et al. The influence of intrinsic coagulation pathway on blood platelets activation by oxidized 
cellulose. J Biomed Mater Res A. 2007  
 
10 Cullen, B. et al The role of oxidised regenerated cellulose/collagen in chronic wound repair and its potential 
mechanism of action,.The International Journal of Biochemistry & Cell Biology 34 (2002) 1544–1556. 
 
11 Gennareo, A.R. Ed. Remington´s Pharmaceutical Sciences,. Role of calcium. 1990 Mack, Easton, PA, USA.  
 
12 Dowd, P., Ham, S.W., Naganathan, S., Hershline, R. The mechanism of action of vitamin K. Annu Rev Nutr. 
1995;15:419-40. 
  
13 Vogler, E.A. et al. Contact activation of the co-agulation cascade. I Procoagulant surface chemistry and energy. 
J. Biomedical Materials Research. 1995; 29(8):1005-1016 
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an in vitro porcine coagulation system and clearly demonstrated that the coagulation 

cascade was activated more by certain hydrophilic surfaces than by non-wettable 

materials.  

 

Oxidized cellulose degrades by chemical depolymerization assisted, in the body, by 

enzymatic hydrolysis due to glycosidases produced by (peritoneal) macrophages. The 

oxidized polymer readily undergoes chain shortening to give oligomers which, in the 

presence of plasma or serum, are further hydrolyzed to smaller fragments, including 

glucuronic acid and glucose.14  

 

Oxidised cellulose was expected to possess an antibacterial effect15, it was thought to be 

relatively bacteriostatic when compared to other haemostatic agents. Subsequent 

investigation showed that the effect was probably because of its relatively low pH, it 

deactivates and denatures some of the bacterial proteins especially those related to 

antibiotic resistance, thus making them more susceptible to antibiotics. 16

 

Gelitacel® is also available as a haemostatic powder “Gelitacel®-Ca”. This is a sterile 

powder consisting entirely of the hydrogen calcium salt of oxidized cellulose.  

 

This type of haemostat has been used safely in clinical practice for over 40 years. GELITA 

Medical B.V. is currently giving further consideration to the dental application of this 

product. 

 

1.2 Pre-clinical testing 

The Gelitacel® has undergone and successfully completed the requisite biocompatibility 

testing, and has also been subject to animal performance testing: functional evaluation 

of the hemostatic performance in the porcine model.17 Testing was done according to EN 

ISO 10993-6 and compared Curacel-i, Curacel-9N  and Surgicel. 18 No significant difference 

in the time taken to achieve haemostasis and the handling and behaviour characteristics 

were reported for Curacel-9N and Surgicel. 
                                                 
14 Dimitrijevich SD, Tatarko M, Gracy RW, Linsky CB, Olsen C. Biodegradation of oxidized regenerated cellulose. 
Carbohydr Res 1990 Jan 15;195(2):247-56 
 
15 Dineen P. Antibacterial activity of oxidized regenerated cellulose. Surg Gynecol Obstet 1976;142:481–486 
 
16 Dineen P. The effect of oxidized regenerated cellulose on experimental intravascular infection. Surgery 
1977;82:576–579 
 
17 Functional evaluation of the hemostatic performance of three test products in the pig – Part II: Results obtained 
with Curacel-i, Curacel-9N and Surgicel according to EN ISO 10993-6 
 
18 Gelitacel was formerly known as Curacel and Surgicel is an essentially similar device, but derived from 
synthetic viscose. See also Section 3 of this document. 
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Recent testing using a simulated venous haemorrhage model19 which compared 

Gelitacel® and Surgicel with regard to the time to haemostasis and the amount of blood 

lost revealed no significant difference between the devices. Both devices achieved 

haemostasis on average in under two minutes with minimum blood loss. 

 

The dissolution characteristics of Curacel and Surgicel were studied in vitro. 20 Curacel 

was 100% dissolved in Simulated body fluid (haemofiltration fluid) within 2 minutes, 

leaving no solid fragments visible, however for Surgicel a clot of material remained. This 

clot clearly showed visible fibres still present after 24 hours of stirring in the Simulated 

body fluid. It was suggested from the results that it could reasonably be expected that 

Surgicel would give a longer exposure of the oxidised cellulose to the application area 

than Curacel, which could have a negative impact upon the application site tissues. There 

are reports in the literature of the persistence of Surgicel at sites of implantation and for 

this reason, for Surgicel, it is advised leave the minimum amount of redundant material 

in the application area (see also Section 5.2. of this document). Curacel (Gelitacel®) can 

be left  in situ and is 100% absorbed by the human body within 10 to 21 days at most. 

The difference in absorption characteristics is thought to be attributable to the different 

starting materials: Gelitacel® is manufactured from natural cotton whilst Surgicel is 

made from synthetic viscose. 

 

Animal testing to consider potential tissue reaction and the resorption characteristics of 

this device have been carried out. In a study of 24 female rabbits which underwent 

uterine and tubal surgery, no trace of Curacel nor any local reaction that could be 

ascribed to Curacel was found 5 weeks after the procedure.21 In a further study of 36 

rats which had undergone a neurosurgical procedure in which either Gelitacel® or 

Surgicel was applied, researchers reported the following: both haemostats were effective 

in stopping a bleed; Surgicel discoloured when in contact with blood; Gelitacel® had a 

smaller impact upon tissue histology; both devices wee non toxic; and Gelitacel® 

resorbed much faster than Surgicel (at 21 days there was no trace of Gelitacel® versus 

56 days for Surgicel). (See also Appendix 1 of this document).   Implantation study done 

by Synthesia complete dissolution in 3 weeks without adverse effect (ref: last clinical 

conference Dusseldorf) Report available January 2009. 

 

                                                 
19 Report No.GMED 08-08-1.0 In vitro Performance Surgicel vs Gelitacel 
 
20 Study results pH values Curacel vs Surgicel, Report Farmalyse B.V. The Netherlands 
 
21 Pika, L. report of Curacel in micosurgical interventions on the uterine tubes of rabbits. Gynaecology & 
Obstetrics Clinic , Brno, Czech Republic. Personal communication. 
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1.3 Clinical record 

The Gelitacel® device originally received CE marking in 1999. In 1999 GELITA Medical 

B.V. (formerly Curamedical B.V.) obtained, under a  private labelling agreement, from 

Bioster, Czech Republic, the manufacturer of “Traumacel”, the CE-registration for 

Gelitacel® (formerly “Curacel”). At this time, Bioster made available its clinical data 

regarding the product which primarily consisted of a large number of case studies in a 

variety of applications, and a literature review (Technical File TRAUM.T II.vyd..doc.). In 

2001, more clinical data became available when Curamedical conducted an observational 

study of Curacel in a neurosurgical application in 30 patients, and in 2003/2004 when 

Gelitacel® was examined in a study of 408 tonsillectomized patients, half of which were 

treated with Gelitacel®. An open prospective study of Gelitacel® in 124 prostatectomy 

patients was undertaken in 2002-2005. Clinical studies involving the afore-mentioned 

products are detailed in Appendix 1 of this document, Gelitacel® Clinical Investigation 

Record, which also includes details of ongoing post market clinical follow-up. A literature 

search/review update was subsequently undertaken in 2008 and reported in, GELITA 

MEDICAL Doc. No.: TF3-GM-01-01 rev. 00.  

 

 

1.4 Objectives 

The objectives of the study were therefore, using a clinical benefit/risk approach,:  

• To conduct a supplementary literature and PMS review, in addition to those which 

have already been done, to gather data concerning the safety and performance of 

the Gelitacel®, where possible, from essentially similar devices. 

• In particular, to further elaborate upon the dental application of Gelitacel® by 

extrapolating safety and performance data from essentially similar devices. 

• To compare the clinical data gathered against the claims made in the device 

labelling.  

• To confirm that the Gelitacel® is “state of the art”. 

 

2. Brief device description 

2.1. Product Description 

Gelitacel® 

Oxidized Resorbable Cellulose Gauze 

Sterile Absorbable Haemostat.  

It is a knitted fabric gauze prepared by the controlled oxidation of  cellulose. The fabric is 

white and can be sutured or cut without fraying. 

Gelitacel-Ca®  
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Oxidized Resorbable Cellulose Gauze 

Oxidized cellulose powder with calcium content.   

 

Hydrogen calcium salt, prepared by the oxidation of cellulose. The powder is yellowish 

and is applied as a thin uniform layer on the bleeding area. 

 
2.2. Intended Purpose 

Gelitacel® Oxidized Resorbable Cellulose is used adjunctively in surgical procedures to 

assist in the control of capillary, venous and small arterial bleeding of the skin, 

peritoneum, pleura, dura mater and parenchymatous organs during surgical procedures 

and minimal invasive procedures, when ligation or other conventional methods of control 

are impractical or ineffective. 

 
Gelitacel® can be cut to size for use in endoscopic procedures. 
 

Gelitacel-Ca® The preparation is designed for control of bleeding from superficial 

wounds such as scratches, burns or minor cuttings and tearings as well as for control of 

capillary or parenchymatous bleeding from wounded tissue. 

2.3. Contraindications, Warnings, Precautions 

− Gelitacel® and Gelitacel-Ca® should not be used for implantation in bone defects, 

such as fractures, since there is a possibility of interference with callus formation 

and a theoretical chance of cyst formation. 

− Wadding or packing tightly should be avoided especially within the bony closure of 

the central nervous system and within other relatively rigid cavities where extra 

pressure induced by the swelling mass of Gelitacel® may interfere with normal 

function and even cause tissue death. 

− Gelitacel® and Gelitacel-Ca® should not be used in bleeding from large arteries. 

− If used as a wrap during vascular surgery, do not apply too tightly. 

− Gelitacel® should not be used around the optic nerve and chiasma and must be 

removed from other neural pathways.  

− When Gelitacel® is used to help achieve haemostasis in, around, or in proximity to 

foramina in bone, areas of bony confine, the spinal cord, or the optic nerve and 

chiasm, it must always be removed after haemostasis is achieved since it will swell 

and could exert unwanted pressure. 

− Gelitacel® / Gelitacel-Ca® should be applied dry and should not be moistened prior 

to application. Make sure to remove as much blood as possible from the bleeding 

area before applying the product. 
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− Gelitacel® / Gelitacel-Ca® should not be impregnated with anti-infective agents or 

with other materials such as buffering or haemostatic substances. Its haemostatic 

effect is not enhanced by the addition of thrombin, the activity of which is destroyed 

by the low pH of the product. 

− Gelitacel® / Gelitacel-Ca®  is not intended as a substitute for careful surgery and 

the proper use of sutures and ligatures. Closing the product  in a contaminated 

wound without drainage may lead to complications and should be avoided. 

In general a Redonse drain is used. In order to prevent plugging and to safeguard 

drainage, the drain must be not be placed on or close to the applied Gelitacel®. 

− Gelitacel® and Gelitacel-Ca®  are absorbable haemostats, and should not be used 

as an adhesion prevention product.  

− Gelitacel® / Gelitacel-Ca® should not be used on non-haemorrhagic serous oozing 

surfaces, since body fluids other than whole blood, such as serum, do not react with 

the product to produce satisfactory haemostatic effect. 

Precautions 

Gelitacel®: 

− Use only as much Gelitacel® gauze as is necessary for haemostasis, holding it 

firmly in place until bleeding stops. 

− Care in urological cases must be exercised to prevent Gelitacel® plugging the 

urethra, ureter or a catheter. 

− Gelitacel® should not be used as a surface dressing except for immediate control of 

bleeding as it inhibits new skin growth. 

− If Gelitacel® is used temporarily to line the cavity of large open wounds it should be 

placed so as not to overlap the skin edges. 

− Avoid use in infected areas. 

− Since absorption of Gelitacel® could be prevented in chemically cauterized areas, 

its use should not be preceded by application escharotic chemicals (silver nitrate or 

any other). 

 

Gelitacel-Ca® : 

− The preparation does not contain any disinfectants nor does it replace any 

necessary cleaning or disinfection of the wound. After first opening and use of the 

plastic container, the sterility of the contents can not be guaranteed. Gelitacel-Ca® 

is not suitable for stopping pressure bleeding from arteries or veins. Washing away 

of the preparation by blood can be considered as an indication of inappropriate use. 

 

2.4. Side Effects 
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There have been reports of stenotic effect when oxidized cellulose has been applied as a 

wrap during vascular surgery. Although it has not been established that the stenosis was 

directly related to the use of oxidized cellulose, it is important to be cautious and avoid 

applying the material tightly as a wrapping. 

 

Paralysis and nerve damage have been reported when oxidized cellulose was used 

around, in, or in proximity to foramina in bone, areas of bony confine, the spinal cord, 

and/or the optic nerve and chiasm. While most of these reports have been in connection 

with laminectomy, reports of paralysis have also been received in connection with other 

procedures. Blindness has been reported in connection with surgical repair of a lacerated 

left frontal lobe when oxidized cellulose was placed in the anterior cranial fossa. 

 

Possible prolongation of drainage in cholecystectomies and difficulty passing urine per 

urethra after prostatectomy have been reported. There has been one report of a blocked 

ureter after kidney resection, in which postoperative catheterization was required. 

 

Occasional reports of “burning” and “stinging” sensations and sneezing when oxidized 

cellulose has been used as packing in epistaxis, are believed due to the low pH of the 

product. 

 

Burning has been reported when oxidized cellulose was applied after nasal polyp removal 

and after haemorrhoidectomy. Headache, burning, stinging, and sneezing in epistaxis 

and other rhinological  procedures, and stinging where oxidized cellulose was applied on 

surface wounds (varicose ulcerations, dermabrasions, and donor sites) also have been 

reported. 

 

2.5. Directions for Use 

Gelitacel®:  

Sterile technique should be observed in removing Gelitacel® from its sterile packaging. 

The outer pouch should be peeled open and the inner pouch allowed to drop into a sterile 

tray or towel. The inner pouch should be peeled open by a scrubbed gloved and gowned 

member of the operating team and the gauze removed by forceps.  

 

Gelitacel-Ca®: 

After opening of the pouch and bottle using sterile techniques, apply a thin layer of the 

powder uniformly on the bleeding area by repeatedly compressing the walls of the plastic 

container. On saturation with blood, the layer becomes red to dark brown. The excess 
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powder needs to be removed from the wound. The amount required depends on the 

nature and intensity of the haemorrhage to be stopped. 

 
  

3. Choice of similar device 

The most widespread oxidised cellulose-based haemostatics in terms of distribution and 

length of time on the market, Oxycel (Parke-Davis, now Becton & Dickinson, USA), 

Tabotamp and Surgicel (Johnson & Johnson, USA) have been mostly presented in the 

form of a flat gauze and/or knitted fabric. Other related products include Sorbacel 

(Wander, Germany) and Traumacel (SVUT, now Bioster, Czech Republic). These products 

like Gelitacel® and Gelitacel-Ca®  are offered in flat knitted or gauze form or in the 

powder form obtained by mechanical pulverisation of the original oxidised and 

neutralised cotton gauze. A similar powder of oxidized cellulose is M-Doc (micro 

dispersed oxidized cellulose) by Alltracell, Ireland, which can be sprayed on. 

 

Although some of these products are manufactured from natural cellulose and others 

from synthetically produced cellulose (e.g. Surgicel from viscose) these devices can be 

considered as essentially similar devices within the meaning of “MEDDEV 2.07.1, April 

2003, EVALUATION OF CLINICAL DATA: A GUIDE FOR MANUFACTURERS AND NOTIFIED 

BODIES” to the Gelitacel® and Gelitacel-Ca®. These devices are sufficiently similar that 

any clinical data that might be gathered for one can be safely extrapolated to the other. 

 

4. Choice of literature and conduct of the study 

This literature study was undertaken using standard practice for the systematic review of 

scientific literature. A number of databases were identified, which were thought to be 

most suitable to conducting this specific study including: 

The Cochrane Registry 

PubMed 

Medline 

 

Unpublished data, including PMS data from both the Gelita Medical database and adverse 

event databases maintained by various Competent Authorities, including the FDA Maude 

database, MHRA, BfArM, etc.,  was also sought. 

 

Pertinent search strategies were devised using appropriate keywords and combinations 

thereof, e.g. <device names>, absorbable, resorbable, oxidized cellulose, oxidized 

regenerated cellulose, topical, local, haemostat, haemostatic (agent), haemostyptic, 

haemostasis, hydrophilic, surgery, surgical, dental, periodontic, exodontia, oral, 

alveloplasty, safety, efficacy, performance, comparative/comparator studies, clinical trial, 
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systematic review, etc. Where the database had its own controlled thesaurus of assigned 

keywords, this was employed to conduct an expert or advanced search and to reduce the 

number of irrelevant “hits”. In order to avoid bias, studies with both positive and 

negative outcomes, in terms of supporting the claim for the device  were sought. 

Documents retrieved, where applicable, were studied and weighted according to their 

significance. 

 

The criteria for selecting the literature were: 

• That it should be the most comprehensive and up-to-date available, and that it 

should preferably come from recognized, scientific, pier-reviewed journals in 

the field, and 

• That it should be gathered from the following sources, in order of importance: 

1. Independent review papers 

2. Published controlled clinical investigations 

3. Reports of significant experience with similar devices 

4. Unpublished clinical data 

 

Literature retrieved 

Appendix 2 contains results of the searches. 

 

Given that Gelita Medical had only relatively recently undertaken a literature search, 

early in 2008, see Section 1 above of this document, no new “substantial” contributions 

to the literature concerning this type of haemostat were identified. Review articles 

considering topical haemostats in general,22, 23, , 24 25 and their use in particular surgical 

disciplines such as urology26, gynecology,27 neurosurgery28 and dermatology29 were 

found. However, as might be expected given their long history of safe clinical use, no 

                                                 
22 Tomizawa, Y. Clinical Benefits and risk analysis of topical hemostats: a review. J. Artif Organs. 2005; 8:137-142 
 
23 Spotnitz WD. Active and mechanical hemostatic agents. Surgery. 2007 Oct;142(4 Suppl):S34-8 
 
24 Gabay M. Absorbable hemostatic agents. Am J Health Syst Pharm. 2006 Jul 1;63(13):1244-53 

25 Schonauer C,et al. The use of local agents: bone wax, gelatin, collagen, oxidized cellulose. Eur Spine J. 2004 
Oct;13 Suppl 1:S89-96. Epub 2004 Jun 22. 
 
26 Hong YM, Loughlin KR. The use of hemostatic agents and sealants in urology. J Urol. 2006 Dec;176(6 Pt 
1):2367-74 
 
27 Duenas-Garcia, Omar Felipe MD *; Goldberg, Jeffrey M. MD, Topical Hemostatic Agents in Gynecologic 
Surgery. Obstetrical & Gynecological Survey. 2008; 63(6):389-394 
 
28 Gerald A G. Update on hemostasis: neurosurgery. Surgery. 2007 Oct;142(4 Suppl):S55-60. 

29 Palm MD, Altman JS. Topical hemostatic agents: a review. Dermatol Surg. 2008 Apr;34(4):431-45. Epub 2008 
Jan 31. 
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new high-level clinical data from randomized controlled trials was available which 

deliberated the safety and performance of essentially similar absorbable oxidized 

cellulose devices as primary outcomes. Meta-analysis was therefore not undertaken. It is 

also important to note that, although there have been a number of multi-center 

randomized controlled trials on the efficacy of this type of haemostat, these studies 

cannot be conducted double-blind as the surgeons see the haemostat used and its effect 

on the OR table. There is therefore some legitimate concern about objectivity and that 

“the desire to prove the effectiveness” of a specific haemostat may possibly affect 

results.30

 

A number of publications which considered the role of oxidized cellulose haemostats in 

dental surgery applications, including in patients with an abnormal clotting response 

(haemophiliacs and such like) were found. 

 

Published/unpublished clinical data concerning the Gelitacel®, Curacel and Traumacel 

devices from numerous case studies and small-scale prospective clinical investigations, 

was also available for scrutiny, as were device experience “testimonials” from individual 

surgeons. See Appendix 1. 

 

Searches of adverse event databases maintained by the FDA and various Competent 

Authorities also yielded data concerning essentially similar devices. To date, the Maude 

database contains fewer than 70 records of adverse events relating to oxidized cellulose 

haemostats.  A safety alert, relating to the risk of blockage or compression by expanding 

haemoststic agents on surrounding tissues, and subsequent injury to patients appeared 

on a number of adverse event databases in 2003/2004; this is considered in more detail 

in Section 5.2. below. 

 

Gelitacel® was the subject of a recall in 2007. This recall was related to an anomaly in 

the manufacturing process, rather than the discovery of a fundamental flaw in the design 

of the product. At no time was the actual safety of a patient compromised.    

 

5. Clinical Benefit/Risk Analysis

5.1. Benefits 

Surgical wounds must be effectively closed and bleeding controlled to ensure the success 

of surgical procedures. Failure to close surgical wounds completely can result in serious 

or possibly life-threatening complications, including blood loss, tissue damage, infection 

                                                 
30  Tomizawa, Y. Clinical Benefits and risk analysis of topical hemostats: a review. J. Artif Organs. 2005; 8:137-
142 
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and excessive scarring. Topical haemostats have been developed to help surgeons 

control intraoperative bleeding and (post)operative oozing haemorrhage. The clinical 

benefits accruing from the use of this type of device for both the user and patient are 

well-documented and can best be described under the categories of Safety, and 

Performance and Usability. Other potential benefits which should also be considered 

include the bacteriostatic properties of this type of device. 

 

5.1.1. Safety 

Biocompatibility and absorbability are critical features of this device type. It is generally 

agreed that cellulose and its derivatives represent the safest and most acceptable 

polymer class for use in pharmaceutical and health-care products.31 This is connected 

with the fact that cellulose has been the primary component of man’s diet during human 

history, it is almost ubiquitous in man’s natural environment, and thus humans have 

been exposed to it for many thousands of years. As supplied from natural sources such 

as cotton fibre, it is free of chemical contaminants commonly present in synthetic 

polymers. 

 

The Gelitacel® oxidized cellulose hemostat can remain in the body for some time, up to 

three to four weeks, it and its metabolic dissolution products must therefore demonstrate 

excellent biocompatibility, so as not to trigger an “undesirable” immune or inflammatory 

response. Gelitacel® has successfully completed a battery of biocompatibility testing (see 

also Section 1). No systemic or local reactions to the use of Gelitacel® have been 

reported in any of the clinical data gathered for this device. (See also Appendix 1). 

   

The fact that the material used in Gelitacel® is plant-based offers obvious benefits over 

other types of absorbable haemostat which are derived from animal tissues. Very low 

systemic toxicity and virtually no antigenicity or immunogenicity represent another 

generally recognised benefit of oxidized regenerated cellulose haemostats. There is 

always an inherent potential risk of developing an immunobiological response to the 

protein-containing products of animal origin, unless they are of extremely high purity. 

Indeed such responses have been reported for collagen-based products such as 

Avitene.32  

 

                                                 
31 Kumar V. and Banker G.S.: Chemically-Modified Cellulosic Polymers, Drug Dev. and Ind. Pharmacy, 19(1&2), 
1(1993) 
 
32 Kitamura K., et al.: How Safe Are the Xenogeneic Hemostats? - Report of a Case of Severe Systemic 
Allergic Reaction, Surg. Today, 25 (5), 433 (1995) 
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Inadequate dissolution and absorption of the haemostat can lead to adverse events and 

poor outcomes for patients. Incomplete absorption in the post-operative period may lead 

to chronic inflammation, adhesions or infections. Whilst differences in biodegradability 

are also related to the amount used, the site of implantation and environmental factors, 

the Gelitacel® device has demonstrated excellent dissolution and absorption 

characteristics, clinical investigations of this device have reported excellent resorption 

characteristics and a total absorption time for the haemostat of as little as 48-72 h. (See 

Appendix 1, Case studies, Dr. Honek). Testing on rabbit tissue, excised after 5 weeks 

revealed not a trace of Curacel (See Appendix 1, Animal studies, Dr. Pilka) and recent 

testing on Rats demonstrated that Gelitacel® had disappeared entirely after three weeks, 

whereas Surgicel took 56 days to disappear. (See Appendix 1, Animal studies, Dr. Pakan) 

It was also demonstrated in preclinical tests on various animal species that Traumacel is 

perfectly absorbed after subcutaneous or intraperitoneal administration leaving no trace 

behind after 10 to 21 days at most.33  

 

 

 

Oxidized cellulose has been reported to dissolve promptly in various sites in an animal 

experiment with complete dissolution by 6 weeks.34 However, in other animal 

experiments involving Surgicel complete dissolution was not seen to occur: implanted 

subcutaneously in rats, residue was recognized in a few animals at 30 days with 

infection;35 Surgicel was still present at day 36 in a rat brain;36 and in a rabbit ear 

chamber model, Surgicel dissolved promptly, but the residue was still recognized after 5 

weeks. 37  

 

These conflicting results for Gelitacel® and Surgicel oxidized regenerated cellulose 

devices are possibly explained by the difference in starting materials (See also Section 

                                                 
33 Technical File TRAUMCEL.T II, Rev. 04, April 1999 
 
34 Ibid 1 
 
35 Alpaslan C, Alpaslan GH, Oygur T. Tissue reaction to three subcutaneously implanted local hemostatic agents. 
Br J Oral Maxillofac Surg 1997;35:129–132 
 
36 Tamargo RJ, Epstein JI, Reinhard CS, Chasin M, Brem H. Brain biocompatibility of a biodegradable, controlled-
release polymer in rats. J Biomed Mater Res 1989;23:253–266 
 
37 Tomizawa Y. In vitro and in vivo evaluation of the biocompatibility and cytotoxicity of local hemostatic agents. 
Jpn J Cardiovasc Surg 2004;33:382–386 
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1.1 of this document). The persistence of oxidized regenerated cellulose fibres at the 

surgical site has also been demonstrated at re-operation. The safety implications of this 

phenomenon are further discussed in Section 5.2., however it should be stressed that to 

date Gelitacel® has not been implicated in such events.  

 

Tomizawa notes in her review paper that “healing quality is important after implantation 

of a medical device, and minimum inflammation without a strong foreign-body reaction 

or blockade of healing is desirable. Following the use of a resorbable haemostat, an 

inflammatory response develops around the haemostat until complete absorption is 

accomplished. In a rat experimental bone defect model, histological differences in the 

healing process were observed between three haemostats; bone wax inhibited 

osteogenesis, Surgicel markedly slowed the rate of repair and caused inflammation, 

whilst Gelfoam  achieved complete healing”.38 The negative effective upon wound healing 

that has been described for Surgicel is further considered in Section 5.2 below. The 

clinical data so far gathered for Gelitacel® regarding wound healing, includes not a single 

incidence of a deleterious effect upon the wound healing process. (See Appendix 1). 

 

5.1.2. Performance and Usability 

The direct benefits of this type of topical haemostat include: improving blood 

conservation by reducing blood loss (anemia and bleeding are major sources of morbidity 

and mortality for a broad range of patients who have undergone a surgical procedure39), 

saving transfusion blood, avoiding the adverse effects of systemic haemostatic drugs, 

and shortening the time to haemostasis and time spent in the operating room.40 

Furthermore, the use of a local haemostat may reduce the requirements for post-

operative care, i.e. meaning a shorter stay in the intensive care unit or hospital stay for 

the patient.  

Topical haemostats are useful in situations when pharamacological (e.g. thrombin) 

cautery, laser, ligature or other conventional haemostatic method is unsuitable or 

contraindicated. For example, sutures and staples have a number of limitations. In 

particular, they do not have inherent sealing capabilities and thus sometimes do not 

eliminate bleeding along suture lines, especially when connecting blood vessels. Sutures 

and staples are often ineffective in stopping bleeding associated with fragile tissue and 

                                                 
38  Tomizawa, Y. Clinical Benefits and risk analysis of topical hemostats: a review. J. Artif Organs. 2005; 8:137-
142 
 
39 Shander A. Financial and clinical outcomes associated with surgical bleeding complications. Surgery. 2007 
Oct;142(4 Suppl):S20-5. 
 
40 Tomizawa, Y. Clinical Benefits and risk analysis of topical hemostats: a review. J. Artif Organs. 2005; 8:137-142 
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organ wounds because such sites often lack the structural integrity required to support 

such devices. Similarly, sutures and staples are difficult or impossible to use in certain 

types of surgeries where access to the surgical site is limited, such as minimally invasive 

procedures involving endoscopic techniques.41 Cautery devices may case thermal 

damage to adjacent structures. 

Benefits of using various types of absorbable haemostats, including oxidized cellulose, in 

a variety of surgical disciplines such as urology, neurosurgery, dermatology, ENT, 

cardiothoracic, trauma etc., have been previously elucidated and considered by a number 

of authors. Performance requirements in specific surgical applications exemplify the 

diverse needs and priorities associated with a given type of surgery. For example, in 

cardiac surgery, a limited amount of oozing or re-bleeding will not compromise patient 

safety, whilst in neurosurgery even small bleeds can give rise to serious adverse events 

and poor patient outcomes. As a result, absorbable haemostats may be held to different 

performance standards based on the type of surgery in which they may be used. 

 

However, an important performance characteristic for all topical haemostats is, the “time 

to total haemostasis” (TTH). Haemostasis is normally defined as the complete control of 

bleeding and demonstration of a dry surgical site. Oxidized regenerated cellulose 

haemostats generally achieve “total” haemostasis within 10 min, but clinical data show 

that effective haemostasis is generally achieved very rapidly between 2 and 5 min post-

application depending on the type of surgical intervention and site. (See also Appendix 

1).  

 

In in vitro testing the TTH performance of Gelitacel® was demonstrated in the widely-

accepted, standard swine spleen/liver bleeding model and was shown to be comparable 

with that of Surgicel. Testing using a simulated venous haemorrhage model which 

compared Gelitacel® and Surgicel with regard to the time to haemostasis and the 

amount of blood lost revealed no significant difference between the devices. Both devices 

achieved haemostasis on average in under two minutes with minimum blood loss.42

 

The benefit of using this type of hemostat in patients with an abnormal clotting 

mechanism has been called into question. In a study by Krizova and colleagues, the 

investigators demonstrated that a local haemostatic comprised of oxidized cellulose failed 

to induce platelet activation in the absence of plasma constituents, especially factors VIII 

                                                 
41 De la Torre, R.A. et al. Hemostasis and hemostatic agents in minimally invasive surgery. Surgery. 2007; 142: 
S39-45. 
 
42 Gelita Report No.GMED 08-08 1.0 In Vitro comparison Surgicel vs Gelitacel 
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and XII.43 Given the fact that this range of products appears to rely on an intact 

coagulation mechanism, it has been suggested that their utility in coagulopathic patients 

may be limited. However, this would appear to be contradicted by the clinical data that is 

available for the treatment of haemophiliacs (See Appendix 1 and Section 6.1 of this 

document). 

 

The absorption speed of Gelitacel® was compared to another hydrophilic haemostat, 

Surgicel, in vitro using the “Tüpfel” test.44 This test measures the speed of absorption by 

the haemostat (time taken to absorb 50μl of buffered saline). Gelitacel® performed 

comparably to the other hydrophilic device, both took no more than a second or two to 

completely absorb the solution. Although these experimental models do not correlate 

directly with the clinical setting, nevertheless this data is indicative of the haemostatic 

benefits to be expected of Gelitacel®, and is comparable to those of essentially similar 

devices. Data from clinical studies done with the device report prompt and effective 

haemostasis (See Appendix 1).  

 

A significant concept in the use of haemostats is usability. A number of haemostats 

require a certain amount of “preparation” time and cannot be used directly from the 

packaging, this is not important in elective surgical procedures, but may well be in 

emergency procedures. Moreover, many haemostats require mixing or wetting prior to 

use. Gelitacel® offers the advantage that it can be used directly from the sterile 

packaging thus resulting in easier and quicker handling for the surgeon, cost reduction 

(shortening of OR time) and patient benefit (reduction of infection risks). 

 

Ease of handling of local haemostats is essential to the rapid control of bleeding, the form 

or configuration of the haemostat is therefore important. The gauze form of Gelitacel® 

offers advantages in that it is pliable and easy to manipulate “drape” over the surgical 

site, it can also be cut to size and does not fray. The best results are obtained when the 

diameter of the fibre is between 20 and 50 μm,45 the larger contact surface of individual 

fibres in the gauze provides a greater interaction of Gelitacel® with blood and the added 

benefit of larger intra-fibre openings secures blood saturation in the gauze resulting in 

rapid haemostasis. Some concerns have been raised about powdered forms, because 

they tend to have a high electrostatic charge and may stick to instruments and gloves.46 

                                                 
43 Krízová P, Másová L, Suttnar J, Salaj P, Dyr JE, Homola J, et al. The influence of intrinsic coagulation pathway 
on blood platelets activation by oxidized cellulose. J Biomed Mater Res A 2007;82:274-80. 
44 Gelita Report No.:GM Tüpfel test Haemostats comparison 
 
45 Ibid 35 
 
46 Ibid 35 
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Another advantage of the gauze form as reported by a number of Gelitacel® users is that 

the woven nature of the fabric makes it east to detect persistent bleeding under the 

haemostat covering. (See also Appendix 1). Some authors47 have expressed a concern 

that their effective deployment may prove difficult in wet environments, due to their poor 

adhesion to tissue in this setting. Frequently, the application of adequate pressure at the 

site of hemorrhage is also required to provide the tamponade necessary to facilitate their 

effectiveness.  
 

Device experience 

 

Gelitacel® and its predecessor’s Curacel (Traumacel) and Curatamp have an established 

clinical record, over a multiplicity of surgical applications. Although this data does not all 

originate from controlled clinical trials and is largely unpublished in peer review journals, 

nevertheless it forms a valuable source of device experience clinical data regarding 

performance and safety from multiple patients treated (See Appendix 1).  All 

investigator’s report prompt, reliable and effective control of capillary and minor vessel, 

and parenchymatous bleeds in  various surgical applications: neurosurgery, thoracic 

surgery, (paediatric) cardiac surgery, plastic surgery, vascular surgery, ENT, 

gynaecological surgery, urological surgery, orthopaedics, minimally invasive surgeries 

and general and minor surgery, and in diverse procedures such as tumour resection, 

biopsy, skin and bone grafting, and cholecystectomies, to name but a few.  

 

Where examined, post operative blood loss in patients (through Redon drains) was stated 

to be less where Gelitacel® had been used compared to other methods of haemostasis or 

haemostats normally employed (see Appendix 1, e.g. Case Studies, Dr. Novak, and 

Prostatectomy Trial, Dr. Donkers) and OR and patient recuperation times were also 

reported to have decreased.  

 

No infections or post operative complications directly relating to the use of the device are 

recounted and no local or systemic reactions. All investigator’s report that Gelitacel® had 

no deleterious effect upon normal wound healing. One researcher (see Appendix 1, Case 

Studies, Dr. Pakan) described an excellent haemostatic effect of the device also in 

thrombocytopenic and haemophilic patients, and another communicated the successful 

use of the device on a pregnant women; there was no effect upon the pregnancy in that 

the normal delivery of a full-term healthy infant followed. 

                                                                                                                                                         
 
47 Recinos, G. et al. Local and systemic hemostatics in trauma: a review. Turkish Journal of Trauma & Emergency 
Surgery. Ulus Travma Acil Cerrahi Derg 2008;14(3):175-181 
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5.1.3. Bacteriostatic effect and other benefits 

Oxidised cellulose was expected to possess an antibacterial effect48, it was thought to be 

relatively bacteriostatic when compared to other haemostatic agents. Subsequent 

investigation showed that the effect was probably because of its relatively low pH, it 

deactivates and denatures some of the bacterial proteins especially those related to 

antibiotic resistance, thus making them more susceptible to antibiotics. 49 In vitro tests  

with Curatamp have shown that Aerobic as well as Anaerobic bacteria are inhibited in 

cellular growth and multiplication measured at 6 hours incubation. However, Hill reported 

that a small amount of local haemostat enhanced infection.50 The presence of a small 

amount of foreign body (from oxidized cellulose haemostats) has been observed to 

increase susceptibility to infection by serving as a nidus.51 For this reason, and although 

the device product has demonstrated bacteriostatic properties, it is not intended and 

claimed as a substitute for systemically administered therapeutic or prophylactic anti-

microbial agent to control or prevent post-operative infections. It should be noted, 

however, that to date there are no reports of wound infection arising from the use of the 

Gelitacel® device. 

 
5.2. Risks 

The safety and performance of currently available absorbable oxidized cellulose 

haemostats is evidenced by the limited number of adverse events to be found for this 

type of device in databases maintained by Competent Authorities, and by the PMS data 

collected for the device. A number of risks associated with the use of this type of device 

have been identified during its long history of use. Although no new risks have emerged 

within the time period which is subject to review in this study, the general risks 

associated with the use of absorbable oxidized cellulose haemostats are briefly 

considered below. As a matter of course, Gelitacel® has been subject to periodic rigorous 

risk analyses, the most recent of which is reported in Gelita Medical Document No.: TF3-

GM-01-03.03. 

 

5.2.1. “Overpacking” 

                                                 
48 Dineen P. Antibacterial activity of oxidized regenerated cellulose. Surg Gynecol Obstet 1976;142:481–486 
 
49 Dineen P. The effect of oxidized regenerated cellulose on experimental intravascular infection. Surgery 
1977;82:576–579 
 
50 Hill GB. Enhancement of experimental anaerobic infections by blood, hemoglobin, and hemostatic agents. 
Infect Immun1978;19:443–449 
 
51 Scher KS, Coil JA Jr. Effects of oxidized cellulose and microfibrillar collagen on infection. Surgery 1982;91:301–
304 
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These types of haemostats are able to absorb many times their own weight in blood and 

fluids and may expand to many times their initial volume. In vitro testing has shown that 

oxycellulose can absorb up to 7 times its own weight.52 This propensity to swell greatly 

can cause a safety problem if too much haemostat is used in a confined space. The 

portion of retained haemostat that has not been involved in haemostasis absorbs effusion 

and moisture from surrounding tissues, expands and can constrict and press nerves 

against bone or other hard substrate, resulting in pain numbness and paralysis. One case 

involved the use of a gelatin sponge to achieve haemostasis in the lumbar spine after 

routine surgery. Initially the patient appeared to be neurologically intact but over the 

next 24 hours developed a complete cauda equina lesion with bilateral foot drop and loss 

of all movement in the feet.53 It is likely that these symptoms were caused by 

compression of the spinal cord by the expanding sponge. The symptoms were relieved 

when the sponge was removed. Cases of iatrogenic paraplegia have also been recorded 

for absorbable oxidized cellulose modalities such as Surgicel.54, ,  55 56 In a reported case, 

paraplegia was diagnosed one day after thoracotomy, and was caused by spinal cord 

compression due to Surgicel used in surgery. Brodbelt et al. reported other cases with 

delayed paraplegia between 12 h and 2 days after thoracotomy. They found that Surgicel 

had passed through the intervertebral foramen causing spinal cord compression. Cases of 

paraplegia after thoracotomy and lumbar laminectomy have been reported and occurred 

mostly within 24 h after surgery. Histological examination of removed specimens of 

Surgicel revealed predominantly swollen fibres with few red cells, indicating that 

haemostat expansion was not a result of bleeding or haematoma.57 It is worth noting 

that, although these types of event are not new and were reported fairly early on in 

clinical use, the FDA, Food and Drug Administration, numerous EU Competent 

Authorities, and others such as Health Canada have felt it necessary to remind physicians 

of the need to avoid overpacking, and remove excess haemostat, and that this warning 

should be “highlighted” in the Instructions for Use (IFU). The FDA has recommended the 

use the minimum amount of haemostat necessary to achieve haemostasis and the 

                                                 
52 Ibid 35 
 
53 Friedman J, Whitecloud TS III. Lumbar cauda equina syndrome associated with the use of Gelfoam: case 
report. Spine 2001;26:E485–E487 
 
54 Awwad EE, Smith KR Jr. MRI of marked dural sac compression by Surgicel in the immediately postoperative 
period after uncomplicatedlumbar laminectomy. J Comput Assist Tomogr 1999;23:969–975 
 
55 Brodbelt AR, Miles JB, Foy PM, Broome JC. Intraspinal oxidized cellulose (Surgicel) causing delayed 
paraplegia after thoracotomy– a report of three cases. Ann R Coll Surg Engl 2002;84:97–99 
  
56 Iwabuchi S, Koike K, Okabe T, Tago S, Murakami T. Iatrogenic paraplegia caused by Surgicel used for 
hemostasis during a thoracotomy: report of a case. Surg Today 1997;27:969–970 
 
57 Ibid 49 
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removal of as much of the agent as possible after haemostasis is achieved, when an 

absorbable haemostatic agent is used on or near bony or neural spaces. Only the amount 

needed for haemostasis should be used and this should be held in place until bleeding 

stops; excess haemostat should be removed as far as possible after clot formation.58  

 

Dutton et al. have reported a case of optic nerve compression by migration of Surgicel  

48 h after surgery.59 Furthermore, if the haemostat is overpacked there is also potential 

for compression necrosis. There have also been occasional reports of vascular stenosis 

which might be related to the tight “wrapping” of Surgicel around the vascular, although 

the exact causal relationship has yet to be elucidated, this practice is contra-indicated. 

 

The IFU for Gelitacel® carries prominent warnings relating to these possibilities. 

 

5.2.2. Use in infected wounds  

Hill60 and showed that small amounts of local haemostatic agents have been shown to 

enhance infection in infected wounds. The presence of a small amount of foreign body 

(from oxidized cellulose haemostats) has been observed to increase susceptibility to 

infection by serving as a nidus.61 For this reason, and although the device product has 

demonstrated bacteriostatic properties,  this type of device should not be used in infected 

wounds; if wounds become infected post-operatively re-operation may be necessary to 

remove infected material and allow drainage. A warning and recommendation to this 

effect is contained in the IFU. 

 

5.2.3. Skin dressing usage 

Gelitacel® should not be used as a surface dressing except for immediate control of 

bleeding as it inhibits new skin growth. This warning is carried in the IFU. 

 

5.2.4. Wound healing, foreign body reactions and diagnostic imaging 

After implantation of this type of medical device, the wound will heal better if there is 

minimal inflammation and foreign body reaction. Following the use of a resorbable 

haemostat an inflammatory response develops around the application site until all the 

                                                 
58 FDA Public Health Notification: Paralysis from absorbable hemostatic agent. Feb 4, 2004. 
http://www.fda.gov/cdrh/safety/040204-hemostatics.html
 
59 Dutton JJ, Tse DT, Anderson RL. Compressive optic neuropathy following use of intracranial oxidized cellulose 
hemostat. Ophthalmic Surg 1983;14:487–490 
 
60 Hill GB. Enhancement of experimental anaerobic infections by blood, hemoglobin, and hemostatic agents. 
Infect Immun 1978;19:443–449 
 
61 Ibid 45 
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haemostat has been absorbed. Several case reports have indicated that residue of 

oxidized cellulose can be recognized at reoperation. Oxidized cellulose fibres were 

detected histologically near a coronary bypass graft anastomosis after 5 years and 9 

months. A yellowish tumour was macroscopically observed 2 years and 7 months after 

valve replacement and it was found to be granulomatous tissue from oxidized cellulose. 

One year after aortic root replacement with a graft and resuspension of the aortic valve 

commissures, thick cheesy material was macroscopically observed at reoperation and 

found to be retained non-absorbed Surgicel.62 It has been postulated that the acidic 

nature of Surgicel may cause the strong inflammatory reaction where it remains at 

surgical sites and slow the progress of wound healing. Removal of redundant material is 

therefore to be recommended. Clinical data for the Gelitacel® have consistently shown 

that Gelitacel® does not interfere with normal wound healing (see also Appendix 1), 

nevertheless, the IFU for Use of Gelitacel® contains the following instruction: use only as 

much Gelitacel® gauze as is necessary for haemostasis, holding it firmly in place until 

bleeding stops. 

 

Foreign body reactions, chronic inflammation, and infections may cause granuloma 

formation after local haemostat use. Small pieces of cotton fibre that has been retained 

during surgery have been shown to cause of granuloma.63, 64 Surgicel granulomas have 

been reported in a variety of sites including the intracranial space,65 around a coronary 

bypass graft,66 and after valvular surgery.67.  Moreover, Surgicel granulomas have been 

mistaken for recurrence of a tumour or a post-operative abscess.68, 69, 70, 71, 72 

                                                 
62 Ibid 35 
 
63 Ribalta T, McCutcheon IE, Neto AG, Gupta D, Kumar AJ, Biddle DA, Langford LA, Bruner JM, Leeds NE, Fuller 
GN. Textiloma(gossypiboma) mimicking recurrent intracranial tumor. Arch Pathol Lab Med 2004;128:749–758 
 
64 Nakayama T, Shimazaki K, Ono J, Ohsato K, Yamaura A. Intracranial foreign body granuloma caused by fine 
cotton fibers: a case report. No Shinkei Geka 1994;22:1081–1084 
 
65 Ito H, Onishi H, Shoin K, Nagatani H. Granuloma caused by oxidized cellulose following craniotomy. Acta 
Neurochir (Wien) 1989;100:70–73 
 
66 Tomizawa Y, Endo M, Kitamura M, Shiikawa A, Yagi Y, Koyanagi H. Coronary artery bypass graft stenosis 
suspected to be due to hemostatic agents: a case report. Kyobu Geka 1991;44:764–766 
 
67 Ibrahim MF, Aps C, Young CP. A foreign body reaction to Surgicel mimicking an abscess following cardiac 
surgery. Eur JCardiothorac Surg 2002;22:489–490 (author reply 490) 
 
68 Buckley SC, Broome JC. A foreign body reaction to Surgicel mimicking an abscess or tumour recurrence. Br J 
Neurosurg 1995;9:561–563.  
 
69 Sandhu GS, Elexpuru-Camiruaga JA, Buckley S. Oxidized cellulose (Surgicel) granulomata mimicking tumour 
recurrence. Br J Neurosurg1996;10(6):617–619 
 
70 Turley BR, Taupmann RE, Johnson PL. Postoperative abscess mimicked by Surgicel. Abdom Imaging 
1994;19:345–346. 
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Misdiagnosis of these haemostat-associated masses as recurrent brain tumour has 

resulted in reopening of the cranium in several reported cases.73 Histological analysis in 

these cases revealed that the underlying cause of granuloma was Surgicel. As detailed by 

Ribalta et al., haemostat-associated mass lesions have been given a variety of names, 

e.g., textilomas, gossypibomas, gauzomas, and muslinomas74 and are most often 

associated with microfibrillar collagen, gelatin foam and oxidized cellulose. The 

appearance of oxidized, regenerated cellulose on postoperative T2-weighted magnetic 

resonance (MR) images with a short relaxation time, resulting in low signal intensity in 

the early postoperative period has been described.75 Spiller et al.76 examined the effect 

of topical hemostats on the relaxation time (T1) of blood in contact with hemostats over 

time in vitro and found that they affect the interpretation of postoperative MR images. 

With the addition of Surgicel, blood pH was decreased and T1 was significantly shortened 

in all fields.  

 

In cardiovascular surgery, misinterpretation of diagnostic images is not commonly 

reported, but postoperative thoracic angio-NMR images were unable to differentiate 

excess Surgicel from an intramural hematoma of the ascending aorta.77 The 

characteristic appearance of retained Surgicel in abdominal radiographs, sonograms, and 

CT scans has been documented.78, 79, 80 Abdominal abscess was also mimicked after 

                                                                                                                                                         
71 Gao, Hong-Wei et al. Oxidized Cellulose (Surgicel(TM)) Granuloma Mimicking a Primary Ovarian Tumor.  
International Journal of Gynecological Pathology. 21(4):422-423 
 
72 Kothbauer KF, Jallo GI, Siffert J, Jimenez E, Allen JC, Epstein FJ. Foreign body reaction to hemostatic 
materials mimicking recurrent brain tumor. Report of three cases. J Neurosurg 2001;95:503–506 
 
73 Ibid 65 
 
74 Ibid 56 
 
75 Oto A, Remer EM, O’Malley CM, Tkach JA, Gill IS. MR characteristics of oxidized cellulose (Surgicel). AJR Am 
J Roentgenol 1999;172:1481–1484 
 
76 Spiller M, Tenner MS, Couldwell WT. Effect of absorbable topical hemostatic agents on the relaxation time of 
blood: an in vitro studywith implications for postoperative magnetic resonance imaging. J Neurosurg 
2001;95:687–693 
 
77 Patane F, Zingarelli E, Verzini A, di Summa M. Complication due to excessive use of Surgicel. Eur J 
Cardiothorac Surg 2001;20:1034 
 
78Gelderen FV, Swinnen J. Appearance of oxidized cellulose (Surgicel) on abdominal radiographs. Am J 
Roentgenol 1996;167:1593 
 
79 Melamed JW, Paulson EK, Kliewer MA. Sonographic appearance of oxidized cellulose (Surgicel): pitfall in the 
diagnosis of postoperative abscess. J Ultrasound Med 1995;14:27–30. 
 
80 Gelderen FV, Swinnen J. Appearance of oxidized cellulose (Surgicel) on abdominal radiographs. Am J 
Roentgenol 1996;167:1593. 
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laparoscopic cholecystectomy with the use of Surgicel,81 and a differential diagnosis 

proved difficult. 

 

It should be noted that clinical data obtained for the Gelitacel® device provides no 

evidence of the formation of granuloma and the problems with diagnostic imaging which 

may result, as such no “specific” warning’s relating to this topic are carried in the IFU, 

although the surgeon is instructed to use only as much of the haemostat as is strictly 

necessary. The improved safety profile for Gelitacel® is most likely related to the better 

dissolution characteristics of Gelitacel® versus Surgicel (see also Section 1.2. of this 

document).  

 

5.2.5. Other 

A number of other risks associated with the use of this type of device have been 

reported. These include unintended blockage of blood and other vessels (urethra and 

ureter in urology applications), and of ancillary devices such as drains and catheters. The 

Instructions for Use for Gelitacel®  contain adequate warnings for these possibilities. 

 

Burning has been reported when oxidized cellulose was applied after nasal polyp removal 

and after haemorrhoidectomy. Headache, burning, stinging, and sneezing in epistaxis 

and other rhinological  procedures, and stinging where oxidized cellulose was applied on 

surface wounds (varicose ulcerations, dermabrasions, and donor sites) also have been 

reported. These minor side effects are reported in the Instructions for use for this device. 

 
It has been observed that fragments of “fibrous” haemostats can pass through blood 

salvage systems. Cell-savers are commonly used for the purpose of decreasing the total 

amount of blood transfusion. However, small particles of “Avitene” (a collagen-based 

haemostat) were seen to pass through a filter with a pore size of 40mm used for blood 

transfusion.82, 83 Microscopically, approximately 10-mm particulates of Avitene were 

observed84 which could be removed with the use of proper filters. However, Gelitacel® 

should not be used in conjunction with cell-savers to avoid the possibility of embolism.  

                                                 
 
81 Turley BR, Taupmann RE, Johnson PL. Postoperative abscess mimicked by Surgicel. Abdom Imaging 
1994;19:345–346 
82 McClure M, Duncan GD, Born GV, Robicsek F. In vitro effect of a microfibrillar collagen hemostat on platelets. 
Haemostasis 1987;17:349–352 
 
83 Tomizawa Y, Noishiki Y, Endo M, Hashimoto A, Koyanagi H. Evaluation of blood absorption, hemostatic ability 
and purity of a polyepoxy compound cross-linked cotton-type collagen hemostat. Kyobu Geka 1996;49:126–129  
 
84 Orr MD, Ferdman AG, Maresh JG. Removal of Avitene microfibrillar collagen hemostat by use of suitable 
transfusion filters. Ann Thorac Surg 1994;57:1007–1011 
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The acidic character of oxidized cellulose haemostatics means that they cannot be used 

in conjunction with thrombin to effect coagulation. This is mentioned in the IFU. 

 

 

6. The use of oxidized cellulose haemostats in dental surgery  

6.1. Benefits 

Oxidized cellulose haemostats are indicated for adjunctive use in dental applications to 

assist in the control of bleeding in exodontia and oral surgery and have been used with 

success in these applications for many years. They may be used to help achieve 

haemostasis after single or multiple tooth extractions, alveoloplasty, gingival 

haemorrhage, impactions, biopsies85, palatal wounds,86 etc.  

 

Effective haemostasis is critically important during endodontic microsurgery because 

uncontrolled bleeding in the surgical site obscures the anatomical landmarks guiding the 

surgeon and may compromise the surgery, adequate visualization during surgery can 

only be achieved if there is excellent haemostasis in the osteotomy site and inside the 

bony crypt. Normally, profound anesthesia is adequate to achieve a blood free field. In 

many cases, however, it is necessary to employ additional topical haemostatic 

preparations such as oxidized cellulose. In the dental setting, effective management of 

bleeding reduces intra-operative and post-operative problems to a great extent.87, 88

 

Post extraction bleeding can also be effectively controlled by the use of oxidized cellulose 

haemostats. Bleeding from an extraction wound normally stops in 5-10 minutes under 

physiological conditions and the wound gets filled with a blood coagulum. Prolonged 

bleeding may be caused by local or general factors such as granulous tissue inside en 

extraction wound, a root or its fragment after an unfinished extraction, foreign objects  in 

a wound, or bruised mucous edges. Bleeding can also be provoked by irritation of the 

wound’s edges by the tongue, excessive rinsing or sucking. More serious bleeding may 

occur in cases of angioma in the oral cavity or by damaging blood vessel branches by 

cutting, e.g. during incision of abscesses. Heavy bleeding can occur in patients with 

hypertension and respiratory tract diseases with a fever, when the permeability of blood 
                                                 
85 Mota-Ramirez, A., Silvestre, F.J., Simo, J.M. Oral biopsy in dental practice. Medical Oral Patology oral circulair 
bucalogy 2007;12(7); 504-10. 
 
86 Rossmann, J.A. & Rees, T.D. A comparative evaluation of hemostatic agents in the management of soft tissue 
graft donor site bleeding. J Periodont. 199;70(11):1369-75 
  
87 Syngcuk Kim, et al – Hemostasis in endodontic microsurgery. Dental clinics of North America 
1997; 41(3): 499-511 
 
88 Witherspoon D.E. & Gutmann J.L. – Haemostasis in periradicular Surgery. International endodontic 
journal 1996; 29:135-149. 
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vessel walls is increased due to infection. Diabetic angiopathies cause heavy bleeding in 

patients with diabetes and patients on dialysis may also have altered bleeding patterns.89 

In such cases the normal procedure would be to anesthetized the site, curette the socket 

to remove the existing clot and to freshen the bone, loosely pack the socket with a local 

haemostatic agent, such as oxidized cellulose and suture the area under gentle tension. 

The efficacy of oxidized cellulose in this type of application has been demonstrated by 

many investigator’s. 90, 91 One hundred patients undergoing gingival surgery, wisdom 

tooth extraction, and other extractions were considered in a study of BloodSTOPEx 

(oxidized and etherized regenerated cellulose fabric). Of the 100 patients, 91 stopped 

bleeding immediately after application of the haemostat. Nine patients had a short 

history of capillary bleeding, before bleeding stopped. There were no failures to stop 

bleeding.92  

Bleeding disorders93 (coagulopathes such as haemophilia A, B, and thrombocytopaenia), 

anticoagulation therapy in patients after myocardial infarction, heart surgeries94 and 

thromboembolic diseases, can cause severe post-extraction bleeding. Many publications 

have considered the safety and efficacy of local haemostats, including oxidized celluolose, 

in the treatment protocols for patients receiving anticoagulant treatment and undergoing 

dental surgery. 95, 96, 97,  98 It is generally agreed that local haemostatic methods form a 

                                                 
89 Cervero, A.J., Bagan, J.V., Soriano. Y.J., Roda, R.P. Dental management in renal failure: Patients on dialysis. 
Medical Oral Patology oral circulair bucalogy 2008;13(7); 419-26. 
 
90 Pollack, R.P. & Bouwsma O.J. Applications of oxidized regenerated cellulose in periodontal therapy. 
Compendium 1992;13(10):888, 890,892  
 
91Galgut, P.N. Oxidized cellulose mesh. 1. biodegradable membrane in periodontal surgery. Biomaterials 
1990;11(8): 561-4. 
 
92 Jiangkang Cao, Zhiming Zhang, “Applications of BloodSTOP Ex in Oral Surgery,” published in “BloodSTOP and 
BloodSTOP Ex Clinic Test Data Collection,” by Beijing Textile Institute, P21, 2000. 
 
93 Cervero, A.J., Roda, R.P., Bagan. J.V., Soriano, Y.J. Dental treatment of patients with coagulation factor 
alterations: An update. Medical Oral Patology oral circulair bucalogy 2007;12: 380-7 
 
94 Munoz, M.M., Soriano, Y.J., Roda, R.P., Sarrion, G. Cardiovascular diseases in dental practice. Practical 
considerations. Medical Oral Patology oral circulair bucalogy 2008;13(7); 296-302. 
 
95Halfpenny, W., Fraser, J.S. & Adlam, D.M. Comparison of 2 hemostatic agents for the prevention of 
postextraction hemorrhage in patients on anticoagulants. Oral surgery Medical oral pathology oral radiology 
2001;92(3): 257-9. 
 
96 Jeske, A.H., Suchko, G.D. Lack of scientific basis for routine discontinuation of oral anticoagulation therapy 
before dental treatment. Journal of America Dental Association 2003; 134: 1492-1497. 
 
97 Morimoto, Y. et al. Hemostatic management of tooth extractions in patients on oral antibiotic therapy. J Oral 
Maxillo Surg. 2008;66(1):55-7. 
 
98 Scully, C., Wolff, A. Oral surgery in patients on anticoagulant therapy. Oral Surgery 2007;94(1); 57-64. 
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valuable adjunct in this application.99 Halfpenny et al.100 compared an oxidized 

resorbable cellulose with a fibrin sealant and reported that there was no discernable 

difference with regard to post operative haemorrhage between the two groups, both were 

effective, although post operative pain was reported more frequently in the oxidized 

cellulose group. Similarly, the use of local haemostats in dental surgery for patients with 

congenital coagulation disorders has been considered by numerous authors101 and in 

(dental) surgical protocols developed by various national and international authorities 

such as the WHO. All agree that local haemostats including oxidized regenerated 

cellulose are intrinsic to such protocols and are moreover a cost effective adjunct to 

these surgeries. The benefits of plant-derived local haemostats in this context are also 

alluded to in comparison with animal-tissue derived fibrin sealants.  

Oxidized cellulose has found other uses in  oral and maxillofacial surgery. Simunek and 

colleagues102 report the use of Surgicel in the treatment of tears in the Schneiderian 

membrane which can occur during the sinus lift procedure. 223 perforations of this 

membrane were successfully treated  using a strip of Surgicel. 

6.2. Risks 

Under physiological conditions, healing of an extraction wound is begins with the 

formation of a blood clot that fills an alveolus after a tooth has been pulled out. The 

coagulum changes into a granulating tissue that becomes ligamentous tissue in 3 to 4 

weeks. Complete healing of a bone tissue takes around six months or more. This healing 

process may be hampered by absence of a blood clot at hemocoagulation disorders, or 

by washing off a coagulum during extensive mouth rinsing after an extraction, or by 

infection of a coagulum followed by its decay, causing overly prolonged healing of an 

extraction wound called post-extraction syndrome.  

This syndrome can  manifests as Alveolitis sicca (dry socket). This is caused by 

traumatization of tissues after a difficult extraction or by a tissue ischemia after the use 

of excessive amounts of an anesthetic. A sharp pain which shoots to the temples, ears 

and cheeks, occurs the second or third day after an extraction. The alveolar socket is 

                                                 
99 Carter, G. Current concepts of the management of dental extractions for patients taking Warfarin. Aust Dent J. 
2003;48:2 
 
100 Ibid 88 
 
101 Gupta, A., Epstein, J.B. & Cabay, R.J. Bleeding disorders of importance in dental care and related patient 
management. Journal of the Canadian Dentist Association 2007;73(1): 77-83. 
 
102 Simunek, A., Kopecka, D., Cierny, M. The use of oxidized regenerated cellulose (Surgicel) in closing 
schneiderian membrane tears during the sinus lift procedure. West Indian Medical Journal 2005;54(6): 398-9. 
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covered with a gray coat and its surroundings are red and painful. One author has 

suggested that the occurrence of Alveolitis sicca is more common in patients who have 

undergone wisdom tooth extraction under general anaesthesia and were treated with 

Surgicel compared to those who did not receive Surgicel (25% versus 6%) and that 

Surgical delayed healing.103 He also suggested that Surgicel should be actively removed 

from the site once haemostasis had been achieved. However, this was a simple 

observational study which did not take into account co-founding factors. Moreover, there 

is a general consensus that patients who smoke or are taking oral contraceptives are 

predisposed towards this condition, and that stable clot formation and healing (as 

normally achieved by oxidized regenerated cellulose) is germane to avoiding this 

condition. 

Delayed wound healing and foreign body reaction, up to 12 weeks, has also been 

reported with the use of Surgicel as a sub- periosteal wound dressing.104 However these 

results would appear to be contradicted by Gupta who reported “good” healing.105

The risks which apply to the use of this type of device in other surgical applications 

should also be considered for their relevance to the dental application. For example, this 

haemostat should be applied loosely against the bleeding surface, overpacking should be 

avoided, especially within rigid cavities where swelling may interfere with normal function 

or possibly cause necrosis. 

 

 

7. Conclusion 

The benefits of the Gelitacel® medical device outweigh the risks. The absorbable oxidized 

cellulose haemostat has been available to the market for many years and has an 

established performance and good safety profile over numerous surgical applications. 

This type of haemostat has also demonstrated safety and efficacy in the dental 

application. Device labeling is comprehensive and reflects possible risks associated with 

its use.  

 

Although there is a paucity of recent (high-level) clinical data in the literature for this 

category of medical device, the claims made for this device are substantiated by the 

                                                 
103 Suleiman, A.M. Influence of Surgicel gauze on the incidence of dry socket after wisdom tooth extraction. La 
revue de santé de la mediterranee orientale 2006;12(3): 440-445. 
 
104 Matthew, I.R. et al. Subperiosteal behaviour of alginate and cellulose wound dressing materials. Biomaterials 
1995;16(4)275-8 
 
105 Ibid 90 
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clinical data gathered for the device and extrapolated from other similar devices, as 

discussed in this document and the previous literature studies. The intention of Gelita 

Medical B.V. to conduct active post market clinical follow-up is duly noted.  

 

The intended benefits of the Gelitacel® show excellent correspondence with the accepted 

benefits associated with the “state of the art” of this type of medical device.  
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Appendix 1: Traumacel/Curacel/Gelitacel* Clinical Record 
 

Site Indication Design N = Investigator 
Initia-
tion 

Close 
out Analysis 

1. Completed Clinical Investigations 
Czech Republic,
Trnave Hospital,
Trnave 
 
 
 
 

Various including: 
Minor injuries 
involving capillary 
bleeding 
Tumour resection, 
various sites 
 

Case 
studies 
 
 
 
 
 

54 
 
 
 
 
 
 

Dr. S. Holubek
 
 
 
 
 
   

Reliable haemostasis achieved in all patients treated. In 
more serious surgical cases: post operative drainage of 
capillary bleeds reduced; TTH within 2 minutes. 
No undesirable side effects. No deleterious effect upon 
wound healing. 
 
 

Czech Republic,
Research 
Military Institute 
 
 
 

Various surgical 
interventions, both 
elective and 
emergency trauma 
surgery. 
ENT. 

Case 
studies 
 
 
 
 

48 
 
 
 
 
 

Dr. J.E. 
Purykne 
 
 
 
   

Successful control of parenchymous and capillary bleeds in 
almost all cases. Arterial and venous bleeding needed to 
be controlled by other methods. No adverse reactions. No 
interference with normal wound healing. 
 
 

Czech Republic,
Pediatric 
Surgery Clinic, 
Brno 
 
 
 

Burn treatment, 
Plastic surgery 
 
 
 
 
 

Case 
studies 
 
 
 
 
 

? 
 
 
 
 
 
 

Dr. I. Macik 
 
 
 
 
 
   

Positive experience with Curacel, especially the powder 
form. Advantages cited: absorbability, easy application and 
prompt haemostatic effect. During two years of use in 
many patients no side effects or complications were 
observed. 
 
 

Czech Republic,
Neurosurgery 
Clinic, Charkes 
University, 
Hradec Kralove 
 
 
 

Neurosurgery 
 
 
 
 
 
 
 

Case 
studies 
 
 
 
 
 
 

22 
 
 
 
 
 
 
 

Dr. R. Malec 
 
 
 
 
 
 
   

Effective haemostasis for both the powder and gauze in 
small capillary bleeds. Not to be used for severe bleeds 
from large vessels. Some concerns about handling, 
however persistant bleeding easy to see with Curacel. No 
complications or side effects observed. 
 
 

Czech Republic,
Gynaecological 
Clinic, Ostrava 
 
 

Gynaecological 
surgery 
 
 
 

Case 
studies 
 
 
 

59 
 
 
 
 

Dr. L. Honek, 
J. Sracek & 
R.Uzel 
 
   

In 28 cervical conizations, 21 abdominal hysterectomies 
and 10 laparotomies Curacel was applied. Demonstrated 
very good haemostatic control of capillary bleeding from 
extensive raw surfaces. No side effects or deleterious 
effect on wound healing observed. TTH of 2min. Complete 
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absorption within 48-72 h. 
 
 

Czech Republic,
Plastic Surgery 
Clinic, 
Bruno 
 
 
 

Plastic surgery: 
Reconstructive, 
Skin grafts, 
Bone grafts, 
Cleft palate 
Cosmetic, 
Etc. 

Case 
Studies 
 
 
 
 
 

297 
 
 
 
 
 
 

Dr. V. 
Kubacek 
 
 
 
 
   

More effective than other haemostats. No side effects. No 
deleterious influence on the wound healing process. 
 
 
 
 
 

Czech Republic,
Research 
Institute of 
Turberculosis 
and Respiratory 
Disease, 
Bulovka 

Thoracic surgery 
 
 
 
 
 
 

Prospective 
 
 
 
 
 

25 
 
 
 
 
 
 

Dr. Novak, Dr. 
Kazda, 
Dr. Korcak, Dr. 
Chodounska 
 
 
   

Reduction in blood loss observed for many procedures. 
TTH 2-5 min. Single application only necessary. Effective 
in capillary bleeds. No systemic or local adverse effects. 
No affect on normal wound healing, no hypertrophic 
scaring. 
 
 

Czech Republic,
Paediatric 
Cardiology, 
Faculty Hospital, 
Prague 

Paediatric congenital 
defect cardiac surgery 
 
 
 

Case 
Studies 
 
 
 

6 
 
 
 
 

Dr. M. 
Samanek and 
B. Flser 
 
   

Effective haemostasis of diffuse capillary bleeding using 
Curacel powder, after medication had failed. No side 
effects observed. 
 
 

Czech Republic,
Gynaecology & 
Obstetrics 
Clinic, Brno 
 
 

Gynaecolocical: 
Conization 
Bioposy 
 
 
 

Case 
studies 
 
 
 
 

34 
 
 
 
 
 

Dr. L. Pilka 
 
 
 
 
   

Effective control of parenchymal bleeding without the need 
for sutures in all cases. One pregnant women treated- no 
effect on pregnancy or the foetus- normal delivery and 
healthy infant. 
  
 

Netherlands, 
Hospital Triotel, 
Leeuwarden 
 
 
 
 
 
 
 

Surgical applications, 
various 
 
 
 
 
 
 
 
 
 

Case 
studies 
 
 
 
 
 
 
 
 
 

213 
 
 
 
 
 
 
 
 
 
 

Dr. Pakan 
 
 
 
 
 
 
 
 
 
 

1991 
 
 
 
 
 
 
 
 
 
 

1992 
 
 
 
 
 
 
 

Curacel powder can play an important role in effectively 
treating capillary, and small arterial and venous bleeding. 
Chemical stability, excellent hemostatic effect (also in 
trombocytopenic and hemophilic patients), complete 
absorption without side-effects.  
The unique form, make the use of Curacel, in all areas of 
treatment of diffuse hemorrhages without contraindications 
possible. 
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Netherlands, 
Boxmeer 
 
 

(Adeno) 
Tonsillectomy 
 
 

Prospective, 
(retrospect-
tive control 
group) 

408 
 
 
 

Dr. Kruit, 
Dr. Pakan 
 
 
 

2003 
 
 
 

2004 
 
 
 

OT time shortened as compared to control (n = 204, 
cautery only). Effective control capillary and minor vessel 
bleeds. TTH 2 min after application. 
No infections. No general/local reaction. Healing not 
compromised. 
 

Barcelona, 
University Clinic 
 
 
 
 
 

Neurosurgery, 
Crainiotomy 
 
 
 
 
 

Prospective,
non-
randomized 
 
 
 
 

30 
 
 
 
 
 
 

Dr. Cabiol 
 
 
 
 
 
   

97% and 100% hemostaic efficacy for intracerebral and 
post operative epidural bleeds respectively. 
No infections or post operative complications, no allergic 
reaction attributable to the device. 
 
 
 

Netherlands, 
Boxmeer 
 
 
 
 
 
 

Prostatectomy 
 
 
 
 
 
 
 

Prospective 
 
 
 
 
 
 

124 
 
 
 
 
 
 
 

Dr. Donker 
Dr. Pakan 
 
 
 
 
 
                         

2002 
 
 
 
 
 
 
 

2005 
 
 
 
 
 
 
 

Combined hemostasis- Gelitacel and electrocautery has 
positive effect on blood loss and post operative 
complications as compared to electrocautery/ligature 
control group. 
No abnormal wound healing, no evidence of 
pseudotumours at OP site. 
 
 

3. Animal Studies- independent hospital-based 

Czech Republic,
Gynaecology & 
Obstetrics 
Clinic, Brno 
 
 

Curacel in 
microsurgical  
interventions on 
uterine tubes of 
rabbits. Histology & 
resorption 
 

Histology 
 
 
 
 
 
 

24 
rab-
bits 
 
 
 
 

Dr. L. Pilka 
 
 
 
 
   

Concerning the application of Curacel in uterine operations 
in rabbits the histological examination of the excised 
tissues revealed neither a trace of Curacel nor a local 
reaction that could be ascribed to Curacel. 
 
 

Slovakia,  
Bratislava 
 
 
 
 
 

Neurosurgery 
Histology & 
Resorption 
 
 
 
 

Compara-
tive 
Histology  
Animal 
Gelitacel vs 
Surgicel 
 

36 
rats 
 
 
 
 
 

Dr. I. Pakan & 
Dr. T. 
Menovski 
 
 
 
 

Feb-08 
 
 
 
 
 
 

 
 
 
 
 
 

Surgicel changes colour when in contact with tissue. Fewer 
brain tissue changes observed for Gelitacel.  No toxicity, 
both devices. Faster resorption Gelitacel- 21 days 
complete resorption versus 56 days for Surgicel. 
 
 
 
 

4. Testimonials 
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Barcelona, 
University Clinic 
 
 

Neurosurgery 
Spinal microsurgery 
Cerebral endoscopic 
surgery 

Surgeon 
experience 
 
  

Dr. E. Ferrer 
Prof. E. 
Canalis 
   

Effective control of haemorrhage with venous plexus 
bleeding.  
Easy to handle, when compared to Surgicel. 
 

Barcelona, 
University Clinic 
Sagrat Cor 

Vascular surgery 
 
 

Surgeon 
Experience 
  

Dr. C.M. 
Abbad 
   

Curatamp provides an excellent haemostatic effect with an 
absence of any adverse response. 
 

Hospital Mutua 
de Teressa 
 
 

Thoracic surgery 
 
 
 
 

Surgeon 
experience 
 
 
  

Dr. J. Sanchis 
 
 
 
   

Effective control of haemorrhage following resection of 
bronchogenic carcinoma. 
Useful in the control of alveolar air leaks from the lung 
surface after resection. 
Quickly resorbed. 

Belgium, 
University 
Hospital 
Antwerp 
 
 

Neurosurgery 
 
 
 
 
 

Surgeon 
experience 
 
 
 
  

Dr. T. 
Menovsky 
 
 
 
   

Haemostasis comparable with similar products. 
Ease of handling, “drapeability”. Persistant bleeding more 
easily detected with Gelitacel. Bacteriostatic properties 
leading to fewer complications. 

 
 
 



Appendix 2: Results of Searches on special request 
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	It is a knitted fabric gauze prepared by the controlled oxidation of  cellulose. The fabric is white and can be sutured or cut without fraying.
	2.3. Contraindications, Warnings, Precautions

