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P R O T O C O L № 38-1/26.05.2020 

of virological testing of a medical mask 

Article: A three-layer disposable medical mask DD02/20, 5 samples 
Article material:  
- first layer of  25 g nonwovens spunbond polypropylene with hydrophobic treatment; 
- second layer 30 g filter non-woven textile meltbond polypropylene; 
- third layer 25 g nonwovens spunbond polypropylene. 
Manufacturer: DOR - DIS LTD., 1 Iskra Str., Pazardzhik 4400, Bulgaria 

In the laboratory "Virology", Faculty of Biology at Sofia University "St. Cl. Ohridski" e 
is tested a three-layer medical mask, made of nonwovens spunbond and meltbond polypropylene 
of company DOR - DIS LTD. in accordance with the scope of EN 14683:2019+AC. 

The mask is treated once in a sterile environment, in sterile vacuum apparatus with pre-
placed plates with a specific coating to capture viral particles. The treatment is carried out in the 
form of an aerosol, which contains a human virus with a high concentration to moisten the 
surface of the studied objects. Viral particles are similar in size to coronaviruses. Subsequently, a 
suction with a capacity of 20 millibars is applied. The coating is treated with cell culture medium, 
after which the medium is inoculated into microplates with a cell monolayer. 

After 48 hours of culturing at 37°C, no viral cytopathic effect was visually detected in the 
samples from the mask treatment which was also confirmed by the lack of viral titer. The amount 
of virus detected in the control sample corresponded to the baseline 
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P R O T O C O L № 38-2/26.05.2020 

of Bacterial Filtration Efficiency and Differential Pressure testing of medical 
mask 

Article: A three-layer disposable medical mask DD02/20, 5 samples 
Article material:  
- first layer of  25 g nonwovens spunbond polypropylene with hydrophobic treatment; 
- second layer 30 g filter non-woven textile meltbond polypropylene; 
- third layer 25 g nonwovens spunbond polypropylene. 
Manufacturer: DOR - DIS LTD., 1 Iskra Str., Pazardzhik 4400, Bulgaria 

The procedure was performed to determine the bacterial filtration efficiency (BFE) of the 
filtration materials, employing a ratio of the bacterial challenge counts to test article effluent 
counts to determine percent bacterial filtration efficiency (%BFE). This procedure provides a 
more severe challenge to most filtration materials than would be expected in normal use. This 
method complies with ASTM F2101/ EN 14683 Annex B. 

The differential pressure (ΔP or Delta P) test determined the air exchange differential of 
porous materials. The technique involved a simple application of a basic physical principle 
employing a manometer differential upstream and downstream of the test material, at a constant 
flow rate. This method complies with EN 14683 Annex C. 

Test side: Outside 
Area tested: ~75 mm diameter 
BFE Flow Rate: 28.3 L/min 
Delta P Flow Rate: 8 L/min 
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Results: 
Test Article Percent BFE (%) Delta P (Pa/cm2) 

01 >99.9* 37.26 

02 >99.9* 38.25 

03 >99.9* 35.30 

04 >99.9* 40.00 

05 >99.9* 38.25 
* There were no detected colonies on any of the Andersen sampler plates for this test article.

Mean Positive Control Count: 2,552 colony forming units (CFU) 
Negative Control Count: <1 CFU 
Mean Particle Size: 3.0 µm 
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P R O T O C O L № 38-3/26.05.2020 

of  Microbial Cleanliness (Bioburden) testing of medical mask 

Article: A three-layer disposable medical mask DD02/20, 5 samples 
Article material:  
- first layer of  25 g nonwovens spunbond polypropylene with hydrophobic treatment; 
- second layer 30 g filter non-woven textile meltbond polypropylene; 
- third layer 25 g nonwovens spunbond polypropylene. 
Manufacturer: DOR - DIS LTD., 1 Iskra Str., Pazardzhik 4400, Bulgaria 

The testing was conducted in accordance with EN 14683:2019+AC, with bottle size, 
approximate volumes of eluent used when performing the extraction procedure and a temperature 
range of 30-35°C used for aerobic incubation. 

When bioburden results are calculated using a validated software program, manual 
calculations may differ slightly due to rounding. The counts determined on products are colony 
forming units and may not always reflect individual microorganisms. 

Results: 

Test Article Weight 
(g) Aerobic Fungal 

Total 
Bioburden 

(CFU/mask) 

Total 
Bioburden 
(CFU/g) 

01 74.4 9* 15 14.8 0.2 

02 74.6 9* 6 14.7 0.2 

03 74.4 9* 15 20.1 0.3 

04 75.3 12* 3 14.8 0.2 

05 73.2 17* 3 23.7 0.3 
Note: The results are reported as colony forming units (CPU) per mask. 
Note: Sample positive testing was performed using Bacillus atrophaeus. 
*Spreader. Count is considered a minimum estimate due to swarming of certain colonies on the
membrane. 
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Procedure: 
Positive Controls/Monitors: Bacillus atrophaeus 
Extract Fluid: Peptone Tween® with Sodium Chloride 
Extract Fluid Volume: ~600 mL 
Extract Method: Orbital Shaking for 5 minutes at 250 rpm 
Plating Method: Membrane Filtration 
Agar Medium: Tryptic Soy Agar 

             Sabouraud Dextrose Agar with Chloramphenicol 
Aerobic Bacteria: Plates were incubated 3 days at 30-35°C, then enumerated. 
Fungal: Plates were incubated 7 days at 20-25°C, then enumerated. 

CONCLUSION: 

 The provided three-layer medical mask protects 100% of viruses the size of 
SARS-Co-2 when inhaling aerosols containing them. Mask is for single-use. 

26.05.2020 Signature: 

/ Prof. Dr. St. Shishkov/ 
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MUESTRA PRESENTADA 

Descripción muestra: 
De acuerdo a la información facilitada por el solicitante: 

Descripción del producto: MASCARILLA 
QUIRÚRGICA 3 CAPAS; Referencia: 1ª CAPA 25g 

SEANBOND POLIPROPILENO NO TEJIDO, 2ª CAPA 
30g TEXTIL POLIPROPILENO, 3ª CAPA 25g 

POLIPROPILENO NO TEJIDO 

Fecha de entrada: 08/07/2020 

DETERMINACIONES SOLICITADAS 

 Ensayo(s) según EN 14683:2019+AC:2019, apartado 5.2.4

• ROPA PARA LA PROTECCIÓN CONTRA AGENTES INFECCIOSOS.
MÁSCARAS FACIALES MÉDICAS. MÉTODO DE ENSAYO DE RESISTENCIA
A LA PENETRACIÓN DE SANGRE SINTÉTICA (VOLUMEN FIJO,
PROYECTADO HORIZONTALMENTE).
Norma: ISO 22609:2004-12

Firmado digitalmente por Albert Briz Aguilar 
Nombre de reconocimiento (DN): c=ES, cn=Albert 
Briz Aguilar, email=legal@leitat.org, 
serialNumber=46237530D,  sn=Briz  Aguilar, 
givenName=Albert, 
1.3.6.1.4.1.17326.30.3=G08360232, 
o=ACONDICIONAMIENTO  TARRASENSE,  ou=STA, 
title=RESPONSABLE  TÉCNICO  MATERIALES, 
2.5.4.13=Qualified Certificate: CAM-PF-SW-KPSC 
Fecha: 2020.07.16 17:16:55 +02'00' 
Versión de Adobe Acrobat Reader: 2020.009.20074 

Responsable Técnico STA – Área de Materiales 
Albert Briz 

Firmado digitalmente por 52397104E 
JORGE JAMILENA (C:G08360232) 
Nombre de reconocimiento (DN): 
cn=52397104E JORGE JAMILENA 
(C:G08360232), givenName=JORGE, 
sn=JAMILENA  CARRASCO, 
serialNumber=IDCES-52397104E, 
title=DIRECTOR LABORATORIO STA, 
2.5.4.97=VATES-G08360232, ou=STA, 
o=ACONDICIONAMIENTO 
TARRASENSE, c=ES 
Fecha: 2020.07.16 17:24:30 +02'00' 

 

Director de Laboratorio STA 
Jordi Jamilena 

Terrassa, 16 de julio, 2020 
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Este documento no da fe más que de los resultados obtenidos de la/s muestra/s presentada/s por el solicitante para su ensayo o análisis en este Laboratorio, siguiendo los métodos y condiciones expresados en el propio informe, y 
limitando a estos hechos la responsabilidad profesional y jurídica del Laboratorio. Salvo indicación expresa, la/s muestra/s recibida/s ha/n sido elegida/s por el solicitante. La/s muestra/s de ensayo se almacenará/n en LEITAT 
durante un mes, contabilizado a partir de la fecha de emisión del informe, salvo que especificaciones legales y/o normativas indiquen un período diferente, o que se reciban instrucciones expresas del solicitante indicando otra 
manera de actuar. Toda reclamación sobre la/s muestra/s ensayada/s debe realizarse en el plazo de almacenamiento de la/s misma/s, eximiendo al Laboratorio de toda responsabilidad en caso de no proceder de este modo el 
solicitante. Este informe de ensayo no puede ser reproducido ni total ni parcialmente, ni utilizado para fines publicitarios, sin la aprobación por escrito de LEITAT. Este Laboratorio no se hace responsable, en ningún caso, de la 
interpretación y/o uso indebido que pueda hacerse de este documento. Las incertidumbres asociadas a los resultados de los ensayos están a disposición del cliente en caso de ser requeridas. Este Laboratorio no se hace 
responsable, en ningún caso, de la información incluida en el informe que haya sido facilitada por el solicitante. 
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Norma: ISO 22609:2004-12 
Según: EN 14683:2019+AC:2019, apartado 5.2.4 (“Resistencia a las salpicaduras”) 

Alcance: Esta Norma describe un método de ensayo para medir la resistencia de las máscaras 
faciales médicas a la penetración de una salpicadura de sangre sintética a una velocidad y a un 
volumen correspondientes a una cierta presión arterial. Se evalúa la parte de atrás de la 
máscara por medio de inspección visual y valorando si ha habido penetración de líquidos en la 
misma. 

Equipos de ensayo: 

Equipo de salpicaduras de sangre sintética 
NORDSON EFD, nº EQ2572 

Cámara climática 
CTS C+10/350, nº EQ209 

Acondicionamiento de las muestras: ≥ 4 horas a (21 ± 5) ºC y (85 ± 10) % h.r. 

Condiciones de ensayo: 

Identificación del material de ensayo: De acuerdo a la información facilitada por el solicitante 
• Descripción del producto: MASCARILLA QUIRÚRGICA 3 CAPAS; Referencia: 1ª CAPA

25g SEANBOND POLIPROPILENO NO TEJIDO, 2ª CAPA 30g TEXTIL 
POLIPROPILENO, 3ª CAPA 25g POLIPROPILENO NO TEJIDO 

Atmósfera de ensayo: 20ºC ± 2ºC y 65% h.r. ± 4% h.r. 
Número de mascarillas ensayadas: 32 (AQL = 4%) 
Tensión superficial de la sangre sintética: 42,75 mN/m 
Presión de ensayo: 16 kPa (120mm de Hg) 
Velocidad salpicadura: 550 cm/s 
Volumen de sangre sintética recogido: 2 ml 
Procedimiento: 

1) Acondicionar las muestras a (21 ± 5)ºC y (85 ± 5)% h.r. durante un mínimo de 4 horas.
2) Extraer de la cámara climática la máscara a ensayar y, en menos de 60 segundos,

realizar la salpicadura en las condiciones indicadas.
3) Valoración visual de la capa interior.
4) Anotar si ha habido penetración de sangre sintética después de (10 ± 1) segundos de

la salpicadura.
5) Repetir proceso con el resto de las muestras.

Fecha de realización: 13 – 15 de julio, 2020 

ROPA PARA LA PROTECCIÓN CONTRA AGENTES INFECCIOSOS. MÁSCARAS 
FACIALES MÉDICAS. MÉTODO DE ENSAYO DE RESISTENCIA A LA PENETRACIÓN DE 

SANGRE SINTÉTICA (VOLUMEN FIJO, PROYECTADO HORIZONTALMENTE). 
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Resultados: 

Muestra 
Evaluación visual tras la salpicadura (presión 16 kPa) 

OK NO OK 

1 X 
2 X 
3 X 
4 X 
5 X 
6 X 
7 X 
8 X 
9 X 
10 X 
11 X 
12 X 
13 X 
14 X 
15 X 
16 X 
17 X 
18 X 
19 X 
20 X 
21 X 
22 X 
23 X 
24 X 
25 X 
26 X 
27 X 
28 X 
29 X 
30 X 
31 X 
32 X 

Para que el ensayo sea considerado como conforme no pueden fallar más de 3 muestras para cada presión 
aplicada. 
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Fotografías tras el ensayo: 

Descripción del producto: MASCARILLA QUIRÚRGICA 3 CAPAS; Referencia: 1ª CAPA 
25g SEANBOND POLIPROPILENO NO TEJIDO, 2ª CAPA 30g TEXTIL POLIPROPILENO, 3ª 
CAPA 25g POLIPROPILENO NO TEJIDO 

Cara exterior: Salpicadura de sangre sintética visible. 

Cara interior: No se observa coloración de sangre sintética u otro tipo de penetración líquida. 
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Mascarillas 1-16 (cara exterior). 

Mascarillas 17-32 (cara exterior). 
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Mascarillas 1-16 (cara interior) 

Mascarillas 17-32 (cara interior) 

IMPORTANTE: En las fotografías de las mascarillas OK puede parecer que existan manchas en la cara interna de las 
mismas, y no es el caso. No hay penetración. Se producen transparencias, y se pueden observar las manchas 
producidas tras ensayar en la capa externa. 
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Conclusiones: 

Resistencia a las salpicaduras según EN 14683:2019+AC:2019, apartado 5.2.7, tabla nº1 

Requisitos: 

CUMPLE Tipo IIR 

Ensayo Tipo I Tipo II Tipo IIR 

Presión de resistencia a las 
salpicaduras (kPa) --- --- ≥ 16 



ЕС DECLARATION OF CONFORMITY 

The declaration of conformity is issued solely under the responsibility of the 
manufacturer. 

The undersigned, representing the manufacturer 

Dor-Dis LTD, Bulgaria, Pazardzhik 4400, 1 Iskra Str. 

Hereby declares that the product covered by this Declaration, 

A THREE-LAYER DISPOSABLE MEDICAL MASK

DD02/20, UMDNS код 12447, Category 10 – Single-use devices, Class I, type IIR 

complies with relevant harmonized legislation of the European Union: 
DIRECTIVE 93/42/EEC of 14 June 1993;  
STANDARD EN 14683:2019+AC:2019. 

Pazardzhik    Signature and stamp: 
16.07.2020 Zhana Aleksandrova, Manager 
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PEnY6nl1KA 6bnrAPVI~ 
Vl3nb11HHTe11Ha areH._.HH no neKapcTeaTa . 
REPUBLIC OF BULGARIA 
Bulgarian Drug Agency 

Y~OCTOBEPEHHE3APErHCTPAQUJI 

N2 BG/CA OJ/MD :~.@.~.'& ......... / .. Q?J .. Q . ......... 2020 z. 

• 

Ha OCHOBaHHe qJI. 6, T. 1 OT 3MH, BbB Bpb3Ka c qJI. 27, aJI. 1 OT 3MH H IIO)J:a)J:eHO Ja.SIBJieHHe 
. Bx. N2 HAJI-21323/29.05.2020 r. 

PEFHCTPHPAM 
Me,r:i:HI(HHCKO H3,r:i:err:He: 

TpucJioiiHa MedUl(UHCKa MacKa 3a ed1t0Kpam1ta ynompe6a 
A three-layer medical mask 

UMDN·s Ko,n: 12447 

KaTeropH5I M KO)J: Ha I<aTeropH5ITa: H30eJlUR 3a eono«pamna ynompe6a - 10 

Krrac: I 

llpou3eooumen: 
,,J(OP-J(HC'' EOOJ( 
EHK: 200141210 
o6rracT Co<l>H5I ( CTOJIHI(a), o6mHHa CToJIMqHa 
rp. Co<l>H51 1582 
palioH HcKbp 
)K.K. ,[(py)K6a 2, 6JI. 322, BX. B, eT. 4, arr. 10 

MRcmo Ha npou3eoocmeo: 
o6JiaCT Ila3ap,n)KMK, o6mHHa Ila3ap.n)l<HK 
rp. Ila3ap,r:i:)KHK 4400 
yJI. HcKpa N2 1 

• 

. ~ . ,, 
.-·· . . ~ . . ..... . 

IlpOH3BOJJ:HTeJUIT e OTfOBOpeH 3a npoeKTHpaHeTO, npOH3B6hGJ:BOTQ . : ii~· ,~OHTpOJia Ha 
perHCTpHpaHOTO MeJJ:HI(HHCKO M3,neJIHe/.sr M OI(eHKaTa MY B CbO'fB,~.~s . .Psli~i~ic~J)~~i;g_ecTBeHMTe 
H3HCI<BaHH5I Ha 3aKOHa 3a Me)J:HI(HHCKHTe H3,neJIH5I M. aI<TOBeTe tjo;Ji¢r;.,~~~~~)£1i!R~#~r~I;Ie, KOHTO 
BbBe)K,naT ,[(HpeKTMBH 93/42/EEC, 90/385/EEC H 98/79/EC. ! j ',--f~;~ii:~~i;f~~~:rf]:? l ~ \) 

1 <!_><I-.. • • ..,;,;;.·;·"~~: .. i.~11~ ... r.1 "··i~· .. -:-., r "i ! 1 

111ei>UUrUHCKomo U30eJlue e BnncaHO B pe CTbpa no qJI, ~\1 ::::_~rt~31a~~~i¢'.a'~M,¢)rwtiHHCKHTe 
H3,neJIH5I, npH H3nbJIHHTeJIHaTa areHI(M5I no JieK CTBaTa. '"\ ::~.:.: ·, .. ,,, ~- .,,.w,,,.,,. ... ~.~~· 11/ 

• • ,...~· . . • ... ·-·-.... {•.f1"\.t- ~ / / 
' . "" ...... "'/ . . ' 'J , .. ,,,~, .-,,~, ,,..· 
... . ,f)" .'t, • •. 

• -, {:, .;...t ·~ ~.!- )1. .r"' / .. -· ..- ,,, .. ....-· .· .. 
-·- . ~· - ... .. MAr. - <l>APM. I>Or~AH KHPHJIOB 

H3nbJll-lUmeJteH oupeKmop 

CocpH5I 1303, yJI. ,[{aM51H rpyeB No 8, TeJI.: (02) 03 555, cpaKc: (02) 8903434 
8, Damyan Gruev Str., 1303, Sofia, Bulgaria, tel:+ 359 2 8903555, fax:+ 359 2 8903434, 

e-mail: bda@bda.bg 

.. 
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MEGAHIM TRADE CENTRE 
12 K. Velichkov Str, Office 12 

Pazardzhik 4400 
Bulgaria 

TRANSLATION AGENCY 
Tran~lation frof!J Bulgarian 

!!' 359 34 443 054, 359 888 430 580, 359 896 789 776, E-mail: pino@cybcom.net 
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REPUBLIC OF BULGARIA . 
Bulgarian Drug Agency 

REGISTRATION CERTIFICATE 
No. BGICA01/MD-0018 of 03-06-2020 

. 

• 

Page~ 

Pursuant to Art. 6 Para 1 of the Medical Devices Act and to Application Ref. No. 111AI1 -
21323 submitted on 29-05-2020, 

I REGISTER 

The medical device: 
Disposable three-layer medical mask 

UMDNS Code: 12447 

Category and Category Code: Disposable products - 10 

Class: I 

Manufacturer: 
DOR-DIS EOOD 
Unified Identification Code: 200141210 
Sofia (Capital City) Region, Stolichna Municipality 
Sofia 1582 
lskar District 
Druzhba 2, Block 322, Entrance B, 4th Floor, Apt 1 O 

Manufacturing location: 
Pazardzhik Region, Pazardzhik Municipality 
Pazardzhik 4400 
1 Iskra St 

• 

The manufacturer is liable for the design, manufacturing and control over the registered medical 
device and its compatibility with the fundamental requirements of the Medical Devices Act as 
well as the regulations for its implementation which introduce Directives 93/42/EEC, 
90/385/EEC, and 98/79/EC. 

The medical device is registered with the Bulgarian Drug Agency in the register under Art. 31 
of the Medical Devices Act. 

BOGDAN KIRILOV, MPharm 
Executive Director 

' 

Stamp of the Bulgarian Drug 
Signature (illegible) Agency, Republic of Bulgaria 

Sofia 1303, 8 Damyan Gruev St, Tel. (02) 8903 555, Fax (02) 8903434, E-mail: bda@bda.bg 

I, the undersigned Albena Rolando Pino/ certify the accuracy of my translation from Bulgarian into 
English of the attached Registration Certificate No. B 01/MD-0018 of 3 June 2020. The translation 
consists of one (1) page. 

Translator: 
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PEnY611"1KA 6b11rAPH.SI 
"13n'bnHMTenHa areH'-'MSI no neKapcTBaTa 
REPUBLIC OF BULGARIA 
Bulgarian Drug Agency 

PA3PEIIIEHIIE 
3A TbPrOBII_H HA E~PO C ME~IIIJ;IIHCKH H3~EJIHH 

Per .N2 ~f! ./ .~ P. A ) .. t:1 ~ .. -. . r~. ~ ~ ...... I .. C!J.: ~ ~~ .C?! P.cl.O .. r. 

• 

Ha OCHOBaHHe LIJI. 79, aJI.2 OT 3aKOHa 3a Me,n:H~HHCKMTe H3,D:eJIH51 M 3a51BJ1eH.He c 

Bx. No HAfl- 15685 I 22.04.2020 r. 

PA3PEIIIABAM 

Ha : ''.IlOP-lllIC'' EOOll 
/ HaHMeHOBaH He Ha cpH3HYeCKO HJIH I-Op11..Ul11.feCKO flHue/ 

.. 

coc ce,n:a11Hrn:e H a,n:pec Ha yrrpaBneHwe: rp. Cocl>uH 1582, paiiou UcKbp, ~.K. 
,,):(py~6a 2'', 6JJ. 322, sx. B, eT. 4, an. 10 
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Abstract 
In this study, mammalian L-929 cells were cultured in vitro according to ISO 10993-5:2009 to 

test the potential cytotoxicity of the test article. 

The test articles and the control material were separately placed in MEM medium containing 

10% fetal bovine serum, and extracted in a 37 ℃ incubator for 24 hours. After the end of the 

extraction, the cell culture medium in the 96-well plate (104 cells/well) cultured for 24 hours was 

removed and replaced with the corresponding extract, cultured in 37 ℃, 5% CO2, >90% humidity for 

24 hours. After the culture, the morphology and cell lysis of the cells were observed under the 

microscope, and the cytotoxicity of the test samples was determined by MTT assay. 

The results showed that the cells in the blank control group and the negative control group (high 

density polyethylene) were well-formed throughout the experiment and showed no cytotoxic reaction. 

A severe cytotoxic response was shown in the positive control group (ZDEC). The 100% 

concentration of the test extract retained a normal appearance after 24 hours of incubation, and the 

cell viability was 81.1%. The data of each group met the acceptance criteria, and the results of this 

test were valid. 

Based on the above results, it can be concluded that under the experimental conditions, the test 

article Meltblown cloth (for masks only) have no potential toxicity to L-929 in the MTT method. 
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1.0 Purpose 
The purpose of the test is to determine the potential cytotoxicity toxicity of a mammalian cell culture (mouse 

fibroblast L-929 cells) in response to the test article. 

2.0 Reference 
Biological evaluation of medical devices-Part 5: Tests for In Vitro Cytotoxicity (ISO 10993-5：2009) 

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

2012) 

3.0 Test and control articles 

Groups Test article 
Negative Control 

Article 

Positive Control 

Article 
Blank Control 

Name 
Meltblown cloth (for masks 

only) 

High Density 

Polyethylene Film 
ZDEC 

MEM medium, with 

addition 10% FBS 

Manufacture 
XUZHOU GUOHONG 

PACKING CO., LTD. 

Hatano Research 

Institute. FDSC 
Sigma-Aldrich. Hyclone 

Size 25 g 3 cm×10 cm (5 
sheets) 

25 g 500 ml 

Model 19.5 / / / 

Lot Batch# GHRPB2020 C-161 BCBQ6847V AE29441978 

Test Article 

Material 
Not provided / / / 

Physical State Solid Solid Solid Liquid 

Color White White White Pink 

Packaging Material Not provided / / / 

Sterilized or Not Not provided No No Yes 

Concentration / / 0.1% / 

Total Surface or 

weight 
Not provided / / / 

Storage Condition Room Tep. Room Tep. Room Tep. 4℃ 

Note：The information about the test article was supplied by the sponsor wherever applicable. 

4.0 Identification and justification of test system 
L-929 mouse fibroblast cells obtained from American Type Culture Collection (ATCC). 

L-929 cells have been used for cytotoxicity studies because they demonstrate sensitivity to extractable 

cytotoxic articles. Also, the test article is extracted and administered in vitro to mouse fibroblast L929 cells through 

a solvent compatible with the test system, which is the optimal route of administration available in this test system 

as recommended in ISO 10993-5. 

5.0 Equipment and reagents 
5.1 Instruments 

http://www.baidu.com/link?url=HdXNgYzIZBBb6m3sOQE1WGal9iCc2J59HhpqMt6ZdR5XfK3392xjBGKGAbNyLARLk2qtWzqPhMYruBDuTTMZUq
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Vertical pressure steam sterilizer (SHB026), CO2 Incubator (SHB002), Steel Straight Scale (SHB076), 

Electronic Balance (SHB016), Clean bench (SHB014), Multiskan Spectrum Microplate Spectrophotometer 

(SHB003), Bench type low speed centrifuge (SHB022), Inverted microscope (SHB005) 

5.2 Reagents 

MEM (Hyclone, AE29441978), FBS (Clark, JC65116), Penicillin-Streptomycin (Gibco, 2145453), Tryps 

in (Gibco, 2048080), PBS (Hyclone, AE29451445), MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyletrazoliu 

m bromide) (Sigma, MKBG2038V), Isopropyl alcohol (Macklin, C10394867) 

6.0 Experiment design and dose 
6.1 Sample preparation 

According to the table below, aseptic extraction of the test article sealed and incubated in MEM medium (10% 

FBS) at 37 ℃, 5% CO2 and 60 rpm for 24 hours. 

Groups 

Sampling Sterilization Aseptic Extraction In Inert Container 
Final 

Extract 

Sampling 

Manner 

Actually 

sampling 
Method Ratio Extracts Condition pH 

Clear or 

Not 

Test article Random 120.0 cm2 EO 6 cm2: 1 ml 20.0 ml 
37 ℃ 
24 h 7.4 Clear 

Negative 
Control Random 60.0 cm2 UV 3 cm2: 1 ml 20.0 ml 

37 ℃ 
24 h 7.4 Clear 

Positive 
Control Random 0.02 g Filter 0.1 g: 100 ml 20.0 ml 

37 ℃ 
24 h 7.4 Clear 

Blank 
Control / / / / 20.0 ml 

37 ℃ 
24 h 7.4 Clear 

The changes of the leaching solution was observed after extraction. No particulates or color changes were 

observed in pre- and post-extraction, and immediately be used in the follow-up experiment. The color and pH of the 

extraction solution did not change before and after use, and the pH value was 7.4 after leaching. 

6.2 Test method 

Aseptic procedures were used for handling cell cultures. L-929 cells were cultured in MEM medium (10% 

FBS, 1% Penicillin-Streptomycin solution) at 37 ℃ in a humidified atmosphere of 5% CO2, then digested by 

0.25% trypsin containing EDTA to get single cell suspension. 1 × 105 cells/ml  suspension were obtained by 

centrifuging (1000 rpm, 5 min) and re-dispersing in MEM medium. 

The suspended cells were dispensed at 100 µl per well in 96-well plate, and cultured in cell incubator (5% CO2, 

37 ℃, >90% humidity). Cell morphology was evaluated to verify that the monolayer was satisfactory. 

After the cells grew to about 70% and form a monolayer, original culture medium was discarded. The 96-well 

plates were then treated with 100 µl of extract of test article (100%、75%、50%、25%), control article, negative 

article and positive article respectively. The 96-well plate was incubated at 37 ℃ in cell incubator of 5% CO2 for 24 
h. Six replicates of each test were tested.

After incubation, observe the cell morphology first and then discard the culture medium. Add 50 µl MTT 

(1mg/ml) to each well and then incubated at 37 ℃ in a humidified atmosphere of 5% CO2 for 2 hours. The liquid in 
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each well was tipped out and 100 µl Isopropyl alcohol was added to each well to suspend the cell layer. 

Evaluate the suspension above with a dual-wavelength spectrophotometer with the measurement wavelength 

at 570 nm. 

7.0 Statistical method 
 

Mean±standard deviation ( x ±s) 

The cell cytotoxicity ratio = OD570  of test (or positive or negative) article group/ OD570  of blank control 

group×100%. 

8.0 Evaluation criteria 
8.1 The 50% extract of the test article should have at least the same or a higher viability than the 100% extract. 

Otherwise the test should be repeated. 

8.2 The lower the Viab.% value, the higher the cytotoxic potential of the test article is. 

8.3 If viability is reduced to < 70% of the blank, it has a cytotoxic potential. 

8.4 The Viab.% of the 100% extract of the test article is the final result. 

9.0 Results of the test 
9.1 Results of the cell morphology 

Table 1 Observation of the cell morphology 

Group Before inoculation 
Before treated 

with extract 
24 h after treatment 

Blank control 

Discrete 

intracytoplasmatic 

granules, no cell 

lysis, no reduction 

of cell growth. 

Discrete 

intracytoplasmatic 

granules, no cell 

lysis, no reduction 

of cell growth. 

Discrete intracytoplasmatic granules, no cell 

lysis, no reduction of cell growth. 

Negative control 
Discrete intracytoplasmatic granules, no cell 

lysis, no reduction of cell growth. 

Positive control 
Nearly complete or complete destruction of 

the cell layers. 

100%  Test  article 

extract 

The cells showed a round shape and a change 

in cell morphology occasionally, and there 

were particles in the cytoplasm, occasionally 

cell lysis and slight growth inhibition. 

75%   Test   article 

extract 

The cells showed a round shape and a change 

in cell morphology occasionally, and there 

were particles in the cytoplasm, occasionally 

cell lysis and slight growth inhibition. 

50%   Test   article 

extract 

The cells showed a round shape and a change 

in cell morphology occasionally, and there 

were particles in the cytoplasm, occasionally 

cell lysis and slight growth inhibition. 

25%   Test   article Discrete intracytoplasmatic granules, no cell 
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extract lysis, no reduction of cell growth. 

9.2 Results of the cell vitality 

Table2 Results of the cell vitality 

Group OD value 
Viab. (%) 

1 2 3 4 5 6 x s 
Blank control 0.629 0.630 0.623 0.621 0.632 0.630 0.628 0.004 100.0 

Negative control 0.603 0.603 0.609 0.619 0.632 0.624 0.615 0.012 98.0 
Positive control 0.056 0.052 0.054 0.056 0.058 0.051 0.054 0.002 8.7 

100% test article extract 0.516 0.503 0.506 0.518 0.506 0.507 0.509 0.006 81.1 
75% test article extract 0.530 0.531 0.534 0.535 0.531 0.527 0.531 0.003 84.7 
50% test article extract 0.575 0.568 0.570 0.553 0.557 0.549 0.562 0.011 89.5 
25% test article extract 0.570 0.585 0.580 0.584 0.581 0.583 0.581 0.005 92.5 

10.0 Conclusion 
Under the conditions of this study, the test article have no potential toxicity to L-929 cells. 

11.0 Record 
All raw data pertaining to this study and a copy of the final report are to be stored in the designated archive 

files at Huatongwei. 

12.0 Confidentiality Agreement 
Statements of confidentiality were as agreed upon prior to study initiation. 
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