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Evaluation of the dimensional accuracy
of 3D printed PEEK facial implants in

repairing maxillofacial deformities
Dr. Hikmat Yaqoub* Dr. Ali Khalil** Ahmed Fayez Ahmed ***

summary
Obijective: This study aims to evaluate the accuracy of PEEK facial
implants in repairing maxillofacial deformities.

Research materials and methods: The research sample consisted of
10 patients suffering from facial deformities between 2020 and
2021 in the Department of Oral and Maxillofacial Surgery at
Tishreen University Hospital - Lattakia - Syria. All patients
underwent computed tomography using a device provided that a
number of A large number of sections (more than 200 sections in
each axis) and the thickness of the section is less than 1 mm with an
accuracy of 64 bits, then a design for the required facial implant
was carried out in coordination between the designer and the
surgical team. The printed implant by comparing the default design
of the implant and scanning the printed implant, then performing
surgeries for patients under general anesthesia according to the
appropriate surgical approach and fixing the implants by titanium
screws while covering them with the appropriate medication.
Results: Quantitative evaluation of dimensional accuracy revealed
an average + SD difference of 0.02 + 0.58 mm, a mean difference
(Q1 to Q3) of -0.15 (-0.14 to 0.13) mm, and an RMS value of 0.35
mm. These results demonstrate that the overall dimensional
accuracy of a typical 3D-printed FDM facial implant was within the
clinically acceptable range for use in maxillofacail reconstructions.

Key words: 3D printing _ facial deformities _ patient spedific
implants _ polyether ether ether ketone _ printing accuracy

* Professor _ Department of Oral and Maxillofacial Surgery _ Faculty of Dentistry _
Tishreen University.

** Assistant Professor _ Department of Oral and Maxillofacial Surgery _ Faculty of
Dentistry _ Tishreen University.

*** Postgraduate Student (PhD) _ Department of Oral and Maxillofacial Surgery _
Faculty of Dentistry _ Tishreen University.
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Detection of Tetracycline residues in
broiler liver samples in Damascus
Countryside Governorate- Syria

Dr. Abdulkarim Hallak! and Vet. Dr. Ahmad Quaider?
1. Lecturer in the department of public health and preventive
medicine- veterinary faculty - Hama University.
2. Master candidate —Department of public health and preventive
medicine- Veterinary faculty - Hama University .

Abstract:

A total of 24 chicken liver samples was collected from four cities
in Damascus Countryside Governorate (Duma, Maraba, Nabk and
Dmer). The samples analyzed for tetracycline residues. The
tetracycline residues were determined by using HPLC technique
(according to AOAC method No 995.09, 1995), with following
conditions: C'18 column, mobile phase containing: acetonitrile:
methanol: oxalic acid (30:10:60), 350 nm wave length, 1 ml\min
flow rate. Results showed that 22 samples (from 24 samples) are
positive for tetracycline residues (91.67%). 13 from 22 positive
samples contain oxytetracycline (5 samples) and doxycycline (8
samples) residues higher than local MRL (300 pg/kg w.w), but
chlortetracycline residues were lower than MRL. The changes in
the tetracycline concentrations in the liver samples is not
significantly differences (P>0.05) for all studded cites except the
changes in oxytetracycline residues in liver samples between Duma
and Nabk were significantly differences (P<0.05). .

Key words: doxycycline, oxytetracycline, chlortetracycline, residue,
liver, broiler
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The clinical success rate of Molars E.max
Press crowns after five years follow up

Abstract

Background and aim of study: clinical studies confirmed the
success rates of e.max crowns but more studies needed for long
term success.

Materials and methods: twenty IPS e. max press crowns, were
fitted to (19-45)years old patients. E.max press Crowns were
examined at baseline and after 6-12-18 month using modified US
Public Health Service (USPHS), Cvar and Ryge, 2005, and Walton,
2002 criteria, then the crowns were reevaluated after 5 years using

Walton, 2002 criteria to asses the clinical success rate.

Results: The clinical success rate of e.max press crowns is 90%

after 5 years follow up.

Conclusions: Within the limits of this study it could be concedred
that e.max press molars crowns are good survival prosthetics after 5

years follow up.

Key words: IPS e.max Press crown.
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Evaluation of Technological and Microbiological Quality Aspects
for Ophthalmic Tobramycin Preparations according to Editions
of Different Pharmacopeias — A Comparative Study

Abstract

Pharmacopeias are one of the most important tools and references
used in evaluating various quality aspects of raw materials and
pharmaceutical preparations to ensure their quality and verify their
compliance with pharmacopeial specifications. There are many
differences and variations in the pharmacopeial specifications and
testing methods used in evaluating the quality of raw materials and
different pharmaceutical preparations according to different
pharmacopeias because of the technical development in each country,
despite harmonization efforts between the different pharmacopeias.

As an example of these variations, the ophthalmic solution of
tobramycin was chosen to note the differences in the compendial tests
used to evaluate the technological and microbiological quality aspects
by studying (two pharmaceutical companies, three batches for each
company) of the ophthalmic solution of tobramycin based on three
modern editions of pharmacopoeias: the United States pharmacopeia
USP41, European Pharmacopoeia Ph.Eur 2016, Japanese
Pharmacopoeia JP17.

Emphasis was placed on insoluble particulate matter count test
for ophthalmic solutions as a model for physical quality aspects,
chemical assay test, and microbiological tests such as microbiological
assay test for tobramycin, in addition to sterility and preservative
effectiveness tests. The results of the various tests were evaluated
according to the used editions of the three pharmacopoeias, and their
suitability for local quality control laboratories was discussed.

The results of this practical study were summarized in the
compatibility of the studied ophthalmic tobramycin preparations with
the pharmacopeial specifications in the tests assessing physicochemical
and physical quality (pH test, insoluble particulate matter count test).
All studied samples included the percentage of the active substance
,and comply with the compendial defined range when conducting
chemical assays in two different ways, and the microbiological assay.
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All studied samples also passed microbiological tests (sterility test,
preservative effectiveness test).

The research recommends keeping abreast of the updates
contained in the recent editions of the different pharmacopoeias and
monitoring the implementation of this by the regulatory authorities.

Key words: Quality control, sterile ophthalmic preparations,
pharmacopeias, tobramycin, microbiological assay, antimicrobial preservative
effectiveness test
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sial (e uSsa8) Gus JolaalO Ml 5 Oyug e g5 (g —4e2
530 60°42 C ayhs dapn Sl ples & ZDUN Gylsall Guas &3 Jlise
o) Gy ses il e 3860 5 53 20 leald) 5 dads 20
eier Aaldl DA Jdlad) ot 3 Slad) Jad s aaal) JLS) 25
e e gl HPLC jlea 4 Lis 5 0.45um &y S
Jxall =iags .Eurospher I1 100-5 : Cg (150*4.6 mm, 5um)
A2l sl il TSl Al dinla b dediisdll Jag il (5)
. RP-HPLC i
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AAlAe Ayif 9o it (e Cilasks

Commasbalyasil) ¢ isadl Jshaall A58 silag ) Aidleastl) Aaglial) (b Aariiunall Jagpl) 1 (5) Jsan

Cg: (150*4.6mm) + 40°C
365 nm

1.5 mlV/min

Tris (hydroxylmethyl)
aminomethane: acetonitrile 30:70

Distilled water

:2\1\9‘93‘9#9)5:\.43\ aplaay) .5.4.3
[26] : (5 simal) daliad) jlad) .1.5.4.3

Tinyla slie) 23 . (sl Zaliall JLESY el 2lad) Jadll Ty Lia¥) (gpal

) easlans Sl Jiall sang (B (gl Aaliall Ll (g o LR i)

DLEaY) Clghd miagi . HEPA 5l dille Lugll mdhas 8333l (goadliall (38l
: %gtd\ By

o Ll g5 am Bale 0.45umM Hlldl s dadipe IS g @ @
Or o)ty U9 B IS (e By Balae B0S mdf palisil) odd
NS o) Tag) Aaleall laal B Gueiad) Gdes3l ol
J# aypiage Laug « (FTM) Fluid Thioglycolate Medium L.l
¢us ((SCDB) Soybean Casein Digest Broth (155Kl —Ligeal)
Ml see IS e deadiual) 43S 68

Cilga)fluid K Jasl) Jils (e 100M1 alasinly dadipe IS Jut & @
590 U< 2 (1% WS 80 wlygm (Jon ¢yl aad LM (gl (s
(Jeee lygn EDE aadtg) Gl GO laal) LS & 5 Jase

OWERY 5gaal) Ley 3l Bl ) atee aile ddauls dadipe IS Jii 5 o
celbay B33 daly) Glpe e dilae GlS degingall daleal)
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oo 0B Y 83 Uygins sadsa sha clayy e Zeydll blug¥) cuiucd
Omandy ¢ 32.532.5°C sl cilayy aie FTM b giasl Ly 14
. 22.542.5°C 5a cila s xie SCDB L

Gl lgapnl JLEaY) 578 Al &) Jualsd DI de 3l blusY) i 5 @

14 22 opanll 558 cliaiil dar - aglons Koo sai (6 Cigan Uaadlay

Gike Galall sl Garn deguagall eyl Llus¥) (and 2 o(las
bl aalpal) aa Lgiiliay GastangSie sai (gl 2sag Alaadll

[16]: Crmasbalusill 2\.;;‘93*\9@\ dglial) L) .2.5.4.3

Talie diph oabh Lol Omalepsl Haglsns Kl Lulidl sl gl

Lgal) izl aaf 43 USPAL 6 <81> aladl Juadll 3 5)sS3all (panlasil

Al (Al gada) LEY) Ayl alasiul ellise cila)sSsle 51l 5y daaiial)

Staphylococcus epidermis <5 <ally medium. 11 (g)siwall o3l Jasssl

Jsbae 5 jkall ) jumat 3 Ugn eyl 2lad 2l ATCC. 12228
tob LS atlaal) @8l saa b de )3l Ll s Al

A5l ALkl juieatl 33asS (PH=8) B.3 slawsdll sl alaiiu) 5 o
Loty S5l 8a5ie 5adee Ajle dillae 5 (e Adlgall Ganglal il
Jolaall (e (JofabsSee 1.5625 ,1.25 1 ,0.8 ,0.64) 1.25:1
saady Alill Jglas jumad 2 L (Img/ml) 3SAN 63 &Y gl
sl (Slaadl Jolaall {310 0385 el B3 iliwssdl) a5l alasinly
Lsed (dusgyaall daghally ASHEN dfiae) diie IS0 anand) L (1pg/ml)S,
Al eyl gl e Al (100%20mm) dalsy (g Lk
s Qi) (e By Cililghan] s lgigh Cuniay aaiinall (g Sually
3 duglie asaas Jolie S8 Bad) dglitie Clilan lgans o a8
Al aaf e @lilshnd 3 ae Sy ol (glall Jslaall (ga cililshand
- e D Auglie US DS 3 ¢ (alaal) dial) Jolaa sl daa)¥) d35lal
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Ll 3 (36.5-37°C) sl dayy die GLLYI aues izl e
L) Azl eVl Uadl Jaws & 5 cdels 18 534l Liaglong Sl
Lol elgil ey Glghul L dapsal) (sl

Dlall Aulill Gyl lai) e Sl bl daial) awy 5 @
DUl dagia dilie &Lad) ALalidl 505 ilesll Siaally Grelalysil
bl Pla e 5 (1) dblad) b LS (saill L) Sall ¥l
& S dnmly cW¥olees (R NLT 95%) bl Jsial Zdadl)
S e Buall Cpnlahysill Lgiall L) il <81> zlall Juadl)
Claa b Aexdid) Bualil) aVolad) b Lo miags Aigeal) anilladg

: USPAT 1 Tay pnlalygill 2558 Lol

Z=aln(C)+b...(1) L =(U-a)/b
C =e Percentage = (C /C_)x100

g Seal) Aylaiad inial el 4l Abbleall pfiddl 1ol Jua @ G
sl alall Aluall AL

-l s pe il Tadl) s A b

congpaal) Asall Joladl (el Janii) sl eVl Ul dagia : U
- ool Al Jelaa 5850 Gy

(S3) (shsl) lall Jslaall 355 ¢ Coy

[11]: Asblal) salad) Ailled L340 .3.5.4.3
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USP41 S0 g1 jgians 3 <51> alall Josill Ty SLsa¥) 13a oo
Ph.EUr s s¥) &gl yalas 8 Bysins duglladl) clicalsall qavs ikl cadiy
LS5 5 ¢ BN (385 HLasY] Glshs mlags WJP17 5L USPAT (<5315 2016
@) sl Al el sle HLaad pald e asioe US ae Al gl
eailaall Gl Byaa 8 Lo )3l Jalug¥ls Aiaslang Soall coldlaall juaas

gl aniiall 2ol A3l (il sailall Clgaall e IS 220 aed o

Y e Aaglgng e DL IS0 20 Ml AwS Zlss Gas

Y EBE) LY 8 dedied) Geeadd) Al daglsus Sl

o Ay Ak 0K Afad) sl (ggima £58 - (Oainphd DL (Afigasn

lgie OS mals o Eala) e IS 3 20 Ml 5h Gum Tals) Clsie (aed

P23 G uadll RS (e mslas Koo Angil IS (e B3kaa A5,
s Ll aall Hlaal) due aas (00 (0.5-1%) Jalas 38

Jaall e degiy o Kl 255 g Sall 585 il 2ay B3la 238 @
pour— Gl & caall daph Jleiul (1x10°-1x10° CFU/mI)

. plate method

L AsEl eyl clie o Akl Zalall Clsall cucd e
Bl dapd die (Laslong S dials) Lunlie iy Gea Laglong Sl
2 LAY Glge e Glue paal) 558 DA Cuslig 22.542.5°C
oo el 6 2x) DA sV yolis 3 1) Sadaall 230 Jualsdl
Aaaill aaat 3 Cus (ag 28 2 casr 14 2 a7 2 ¢ Aol 24
s oaldl Aall yaa ae @lldy ey Juald JS aa Gisaall coaslong Sl
80 Cljgu Ao e (glall pH=7.2  lausd oy Jslae (1ml)
fGr b aad A IS aadnl) g pdall Gluadl e b ehal
e bl Lg8sh Cadag (g 3ab 8 Badeall Al e 1M piaj
Gilayy & GLbY) cicad 45°C apa days Gelat ¥ Cuay canlid)
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Soy Agar  Tryptic(TSA) Lus) AdlS due) <lpdl daalia 8))a
@;}T .(ushell Sabouraud Dextrose Agar (SDA)aus adihall
Gy 2l U8 (g b aladiuls e gl Gaslong jSaall dlasal

Lol ) Gasel) faslong Kol dlaeill clal) Lausgial

Jald JS a0 CFU/MI 5 hie (hgsed) oalons Kall dlaetll Jinass 3 @
Gl s dassain Lysies saasall gumall B elgn) a g
2 sl dlaxill 8 (il aile gl (il af Clua &8 sl Lol
daggl S S5l Gl dleslll dad m)h DA (e ey daald IS
Al Lad e ) deald IS am Digansall Al 3 Zoaglgng e
o=llD dad o dianid dnglong Sae daadl JSI Jadl S Al (g)dall
2 Ahlee Cadi L gie) dealh IS e Gasedl Slaall & (gpdall ale gl
s Badaall d3ia)l Jualsdl) aay (igaall dasill (gpdal) ciulesll) il
Ph.EUr 9 cosps¥) L) aladd Gy G)sivs Al claalsall as
JP17 3Lllls USP4T oSl

: ga‘hm‘g\ Ogmpm W) .6.4.3

IBM SPSS statistics version 22 Ziaay aladiul Geupm Hlidl L"gﬁ’i

s+ Oanlalgsll el Jolaall Gliad dagllly dcagaad) dapy G ALl Al

Ll o alasy) 3D o AU L) liilas) g Gempm Bl Jalae

s 3) Byainall il iaiall 2 g3l G Akl AR alatly 898 iy (1S (it o

zloil st on Aba ADle asmy o Lilaa] A3 Glis il Lo 13 Ggay bals))
)il
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tlgiddliag piliil) .4
3.443.43.“ :\A..J.: JL.\:S\ .1.4

Lygi 2l Jladl) (s g paal) oliiall Limganl) da o o gaes Candlg
LAY & (6) Jsaall sy« (4) USPAT e duss) 5 3 (7-8)

A A8 Gualalysil i) Jstaall Aasaal) das p : (A-6) Jsss

local manufacturer—batch number pH
A, 7.63
A, 7.55
A; 7.71

B Aal Cpanlalusill i) Jslaall Laganl) Aoy ab (B—6) Jsia

local manufacturer—-batch number pH
B, 7.57
B, 7.68
B; 7.59

Sles) v Slae¥) cpe Mg Al degadl ShlaeY) (e aaall Gl
anal) L) celsall ABlE Jia dasall Jially cosliall dagesl) dap Jlaa
sand) Jlial Gaail el 8 (AT Gigaa aieg gl 8 elsall L vie
Aapd Taiae Yo Jldl S .(dabaicl) sl Zlled rdall dieslaeg
il = laadl ( Celigl ) A Jeall DA (e lgple Asiladly diageal

[27]. a@lal e aslaall culs ) (Al salall alisial) alaal
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:dagill jLas) L2.4

P g paall caliiell dag I il (7) Jsand) mlas

A LA Galalusil () Jslaall Lag3l o 1 (A7) Jpso

local manufacturer—-batch number viscocity (cp)
A, 15
A, 12
A, 18
mean 15
Std dev. 3

B AS,Al penlalisill il Jslaall dag3l) o : (B-7) Joia

local manufacturer—-batch number viscocity (cp)
B, 15
B, 20
B; 16
Mean 17
Std dev. 2.65

cSlaall Ghaty) 2 ade < L la

Giada o pskilly Gl bl @il aiy Laily Aagdl Gsiud Jlae 2as ¥

Cangr Dloatiin (15-25) aiad) cipmnionall LG Zagil Yise dalad cslul,3

glaa iy eloall (gl JAISN Gt ) 0y90 (535 L all pe Lgaslad (1) Al
[28] - fomedl) Ly olsall ALl Jias

J<E alall cliia ana Jie dalsall (e degenan ity Jilgal) dag3l Gl
[29,30]. )ball da ) caalall Cilisia G AN (g8 caalal) Clinsa
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S Baslgll ASEN e Gn dag ) al gl e g3a5 o) oS o Las
sl oLy aa

il (A dendiuedl clefeddly Alkall dgell aen dspy D) e
Auel) G pasiil)

ol i il Aasall el dajy DAl e

[ BN shal) dapall EY) dsal o Akl agadll Gl D) e
B b ogls G sap e (aapal Saall sl Al gal
(A5l Aad) Slsall) cllpud) £33 CDER) ) ALYL a3l aliss)
=Sooxa) die Al gt padiudl SN 5 gte gl s
Ol Jue ¢ HPMC jalls Jise Jug e (oaSgyae ¢ HEC gl )
[31] .(PVP Csadgym did Jso ¢ PVA Jsasll Jud 15 MC

ikl G dag il sl cogles ) 605 Lae (3330 Bl ey Ciglis @
sdag il Acagand) daja o Al dua.3.4

Cus Qo) dagyl o 5l diageall Al of S eyl il

dag)l o oSed Lsall L sasasall (Cilelsadl) diliaal) slgall goi o ol aaiay

Leasiod L[32-34] Y 15 san ¥ lgcans 5 Angeall dnyn it dsall (e

Aoyl O ADL) Aulps Cangs SPSS 22 dimay (8 Gsem BLEY) Jalae lasl

Ao cly L(B)s (A) oiSHA dugyad) cliall b Auladl dag3l ad 5 duages

5 dageall Ao o (p dgiee AVS 93 Llo)l dgag Ao Ogapm Slan)) Hlasl)
P (8) sl rdagy LS dug paall iliiall maead daglll o8

A Aal @l ‘;.\‘baa\ﬁl\ Oy LIS il :(A—S) BTETS
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Correlations

pHA VA
Pearson Correlation 1 1.000™
pHA Sig. (2-tailed) .000
N 3 3
Pearson Correlation 1.000™ 1
VA Sig. (2-tailed) .000
N 3 3

**_Correlation is significant at the 0.01 level (2-tailed).

B Agdl) clial éra‘l..aa\g\ Qg L) il (B-S) Jdo

Correlations

pHB VB
Pearson Correlation 1 1.000°
pHB Sig. (2-tailed) .012
N 3 3
Pearson Correlation 1.000" 1
VB Sig. (2-tailed) .012
N 3 3

*. Correlation is significant at the 0.05 level (2-tailed).

die aalgll (gold Cygmym Bl Jalas dad of (8) bl Jpanl) (e s
g paal) el dumgaally dag 3l (s dulag) dilad A 5ag9

s Cpewlalgll ol Jolaall 53 & clial) s L33 4.4
:lgaaal

Alall Joadll 8 )iy Wgall lalsall pe sy paal) ciliiall pan citilss

Jsaad) mlase +(9) Jsaall b daiasall USPAL (ya) digall Hsiul <789>
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Cf'\:ud\ Jolaall cilie calinal 45l e @lall s lod) =5 (10)

. MLQ‘\):} ‘93]\

Al ey sl e leasal b A3 e clijal) dlas Ladl el
sV g Ao LY 1 S 5y ol L Al Qe e skl
s Sliadl S liaph @SS Gia .<789>  alall Juadl) 3 USP4T (<)
adied A1 dil 1Y) daphl) : lgeaad Tes USPAL 3 &ued) dullad) 3 40530
Light Obscuration Particle Count ssuall alic] law Jamy cliia i e
st el g 8 L gisaal) eaal e adiad gy Ayl 4560 diklly ((LOPC)
el dnal) Jallaall lall Gandl) e 6.11 aladl Joadl) 8 JP17 o3l dsdy)
Llsy Clgaell pa)lal) mhand) i ey Alaiall pe Al Sl e CaiSU 533l
oS S LY e adiey L dagsidl Al e (3000-5000) Ix a3ii g
[25,35] .aulss dbus Jlaall 58 e

Claaalsall Guniy skl Ll cilgad) 3l 3hlly sayiall 48 eall Cunby
Aagia)l EY apall sl 8 LA e clijally Al sasall allesy 45)5idl
e liall dlas jleal b sl s USP4] 3 <789> alall Joadl) a3a Slied
LS ) Al Adjeal) o sadind) Aadiiudl) ligadlly el diladl) 3 40530
ol Gl L clival) o3gd Algiall SS1EN 5 clisall alaaY dssevsall 2gaall 23a
Mas ied Gus SHLEAY) o3 Cilaniases il g ) e L) £lsal) Jalaall ()5S
Gub el (S Uay Aarmal) delicall sagal Bulid hige LB e cliial
o OS A BB e Sl (gse pald] 3 GMPS Sall gl cillas
Algiall Lpgiaall 390l e LIS O Glbigiee ) 483 Al Cilpasiol)
[35,36]
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Lol e clial) daas s B L sius Agadal) clisalsal : (9) dss>
USP4]1 s gpiall alis) Zﬁ:vh.l

Diameter
nominal volume >10 pm >25 pm > 50 pm
number of particles 50 per mi 5 per ml 2 per mi

LOPC alsiiuls 454l e cilljal) s JLsd) milii : (10) Jgan

diameter > 10 pm >25 pm > 50 pm Results and
Compendial allowed evaluation
average number of 50 [ mi 5/ ml 2/ ml according to
particles <789> USP41
A 0.9 0 0 Pass
by 1 0.1 0 pass
A, 1.35 0.05 0 pass
B, 1 0 0 pass
B, 1.15 0.05 0 pass
B; 2.5 1 0 pass

:\;.\AJSJ:\AJJ%AS\ dapliad) 9 Aulasl  duolial)  Las) w54

: (il gl

Jadl e dusgpmall climll ges 0 Gualelpsl Lgiadl dadll culs

Ommslalyssill il il Dgiall ol b Cuglin Jansl L(90-120%) (sl
Cag Bl Al i O oS ¢ Anglang Saeg dLa ddda (3l Asulial
Lgial) Cudll Cingl . Aafiall EDAN FHhY Gu Aabiadly Ak J$ Aalal) duadl
93.74-) Jaall en Lpdal) dalll ZileSl Aaliall toe Analll Culalpsill
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(97.75~ &) Al dihegileg &) ol 40LeSl duwledl (115.88%
s (1) J<al oy .(98.87-104.37%) inslens Seall duliall <103.83%)
Al Einglong Kaag Aihes bk Gaunlalpsill dulae

tobramycl percetange according to different assays

-
~N
=]

115
[
s’ 110
5 105 - - r— g WUV-VIS
a B RP-HPLC
s 100 1

B Microbiological assay
95
90 = . .
Al A2 A3 B1 B2 B3

local maufacturer-batch number

G At amatlalngill Austall puddl : (1) JS&
Aaaglang e g A Adlide duglia
SaY) L) (g 8 5sSaal )gial) Al gEhLY (e O ol
il cgha el Auhil) 4 Goedd) Goaphlly PhEUN9 55681 USP41
3gae B WY L 5f UV-VIS Slea b Leblas (8 lajagall ciliiall juaas
Gliall glad) 5 Lmld Gld) Casls ahaiul Glnay) Lle Jio Lihe sl S
el Jlaadl e Ba by (31 ) 4818 Lo 5l ¢Sl laad) e il Bl
SEaY) b ehay Baw Absh e 5 GhLI o3 Jie Ghiau) oo
aaall Jlagyel) BlsV) CadlS el AnlKe) ) ALYl Jdaill cilil) jacaais
o ud) Slesandll ae (24-DNFB - (i yshh 5 52 -24 « OPA
& daiall jehall ddlad]l Clelisll aa paY) GEAY) 2SS Jeliiy coulagill
Qa3 Cpnlalpngill e Sl b Jalam digl Jelis claiie davie RP-HPLC
CilsSy el Lmaly cilpde plasiny RP-HPLC 4 dals oo Suzd cal 2
[37,38]. ded) dille
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5 USP 41 ,$a¥) a9 b 558l dyygivall @ikl el
Lgraal Dy Auhall 4 el Gasbedl) iy Ph.EUr 2016 )8
Ll (L) 3sp — Al 4eaY) Glie pladaul cualdpgll e il
Aeliey Gladl dolee cha) Jo Abasl a5 (& Gsll Allall Skl e gandll
«2,4Dinitrofluorobenzene(DNFB)  Jia 3lad¥l Casls aa] e Ommlal gl
oSe e JP17 SLL 2\:1351\ Ugid el iy .Orthophthalaldehyde (OPA)
Ornlabosill LYY k) Aulie o gVl oY) ol gl
(Ldslant=gaka) L) Ayl sl Uaglong e ksl alslae b Cmlalugilly
aiclyy cu Bacillus subtilis ATCC 6633  idaxie iDlu (e U 19 S [PRYECIA
[39,40] L5t siae anlia o)y Lo e

dlie 4 devdnwd) hanay) Lgal (11) Jeasll maage b L
eosY) 5 Soa) AusV) (g b i) llae 8 Cppnlel il

g Coalalstl delia b Aasiiual) Llpiin) Jagpdd) :(11) Jy2>
Ph.Eur 2016 ;aus¥) dg¥) jgius 5 USPAT <uad) dypsll) ) gl

ODS(C,,, symmetry) L (ODS/C, ) St gk
(25cmx 4. Gmm, Sum) (15cmxdmm) dpall fa)

O (BOOMI) 3 Slsasnnd (S oty ) om0 (20) O (BOOM) b Sigasigd [Sipr oabs sied) e 4 (200)
Sakiy (0.5m) Sy S D e (200n]) iy R slad | L (0.5m) Sl i Se (20m) Dyl i sl Eatall ekh

(2L) paad Yoy oty (L) el Ypmay Joisientlly
S S
12 1.2 (et
A e = daudi i AalY Lilit. Al = Agpadid 38 Al uilis,
UV-VIS (A, =365 nm); UV-VIS  (),,,*365 nm), Rt
2.4 DNFB as derivatization reagent 2.4 DNFB as derivatization reagent
a2 s
20 20
()
. , pliias
40 dpali A0 el °c)
Ph.Eur 9 2016 usP4l el

Jie Laadl Lepdall Zgall clilall Eiaglons Koall Ll aninud
sl 8 Aiaglong Saal) Aunlaal) ad . Aadall lulaatiall e dRidal) ¢ila)sSole il
it along el paill Ll oyl P& e atilled (s (gpaall Slall o
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Lnglong Sl Ll ot Alladll 23g] mamia s aaly dawlie yad Cigyla
oo s Wiha) dlsgny leihluy ALl Glwlad) e e Epall @lilal
Bl LgualS ) AiLaYl L) sailell Lgoal) Aladlly igaad) culiliall oaSH ol
Lt (Sang dand) dlle iy A38as algag daadag Bakne Cilngat liad Y Cus
S 3l e ai )l Aadlill Joall b Lsy Bkl ehal e S J< alaeY)
Gl gy nslong Kol hLaa¥) el 3 ggpdal) 5 salall Ol sagd (g3
Ljlee (Aele 18 LY (sl Lygiun adad) gl ) laayl Sy Jsbl Ga,
) HlaeY) Ge 3Y) ae Lwlie Lblas daph el Ko A0S LI

[41]. 240,

: (6 gidl) Lalial) HL3A) 6.4

) an ald (g5l Aalial)l Hlia) cllliie ae dug paal) Cliiall aaen il

Y sl lgima day deadiudll &gl de)5 Llug¥) A canlyy seday Se ddie

Cagplal 2ol Jalaall ¢ LB 250 Lo 130g L Alid) 2afsl) pe 355aalls Ly 14 e i
Ngath U8 lpmatioall Lalie o Aliladl) b Aiill dge 50US5 dasie ayin

Aalaadl 5Las) 8 oiey3l) el lealing i ALkl cmall 55l ik
daph pekny Lag 4 (Thibert E. et al 2013) 6 (Lsld) (g5l
Reasoner’s agar No.2  e)) oy aladinly daleall Hlod¥ saas Laglong S
Oo (P 7) Byl i) 530 A dadall yupan LulSa] b damill cuall 5 (R2A)
N ALYL Logy 14 3 50 ) &5 gial) umal) 553 43)ke R2A alasinls g5 e
Aaliad) Ll Ajlie laagag Jls 8 Tas shailly adlall daai o sangl Jaugll 5,08
Fluid Thioglycolate (FTM) e, 3l (ulausll aladsial bl @A (gyganall
5 adlall e 23Ul Soybean Casein Digest Medium (SCDB) « Medium
[42]. skl
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: Calalsil) il glaall AdlaY) 53l Alad U541 7.4

B s A GGal suladl Grnleysll cied) Joladll Glie auen il
123z Y1 yiied (G (EP-A) ops¥) sV i 3 Bysins Asiaal cilialsal
GNP S EX R e W S O B NI AN W Y SO PO Qe
G5 b i) Slaalsdl e biem Lugjnadl il cailg Jall, Akl
b Liall Al 5eUS K5 Lty WJP1T SUW 5 USPAT (<) dsdy)
Al e o o g 3l e AVl JCAN dles Ayl Gl
Glaalsall (B=14) (A-14) Jsaall mlasy .cpiadlly alaainl) ol somll x38 2ey
Aflgs siledd Ty Abdlal) solal) Ailled lad) 8 diie)l sl G)gis Asiall
el Ulae (gpial) ainleglll (il o (A-2) (B-2) olhabadall miag LS . dakis
cisill e By oAy atiall 8 dkilal) 53l Al lasl b

p Jul g8y ddadlal) salal) dillad Hlid) il Landl Wi,

ad B g A 0Kall 58l Gralpsll il Joladl) Giliue aaes s

pd B ol late (IS8 4nll VLW paead (Srdiall Sjleolll [l 8 4ol

Dhie Qg cilels 6 sl Jaldll aa (2 10g0) sl daxill (griall wujle ol

24+ dnall daalgdll ae (5 10ggg) aseal aell (griall anleslll af (& (il

s Gliall alaee (B aslong e gai Badl ols a9 28 o 14 ol 7 ddels

(5<) o) 225 ¥ (gl (NR) doalsall ciins Jllg 558300 das V1 dial Jualsil
NESICTPNE

Ga B ASAN clie e A ASH) cliie cign (oanphill GaDlall dully
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24 : 4B il Jalgdl s (310g10) «(2log10) «(1l0g10) = (B) Al aS,al

3 igaed) slaaill (gydal) Sleslll af 8 (il Jaad aly cam 14 ol 7 el

ciaas Ml (14 a3l Jealdll) Zaladl 5eballs £jlae a5y 28 5aY) ia3l) Joaldl

sdie Cunds (53 el Jealdll ey (isaad) Saaill 3 50by e Y gl (NI) daalsall

cal Gl el Jealdl) s aeaall Slasill &5l dial)

Allad SL53) B ALL (o Sual g Augi) iludt (ady U sins glhaall cilialgall : (A-14) Jssa
Pseudomonas . Escherichia coli ATCC No. 8739 Lagiall el Ll Asdlal 53kl

Staphylococcus aureusATCC No. 6538 aeruginosaATCC No. 9027

logio reduction in microbial count for bacteria at sampling time points

Acceptance criteria according to different 6 24 Tth 14th 28th
pharmacopeias for bacteria hours hours days days days
Acceptance criteria according to Ph.EUR 9 L
EP-A criteria 2 3 - NR (no recovery) from initial count
Acceptance criteria according to Ph.EUR 9 1 3 NI(no increase) from pervious
EP-B criteria reading
Acceptance criteria 3;1:107rd|ng to USP 41 and 1 3 Ni(no increase) from 14 days® count

Aallad L3 B AL (Sl cgmas¥) Augl) il (A ) sias Aglhall clialgall : (B-14) Jgaa
Aspergillus « Candida albicans ATCC No. 10231 (yihil) Guiibiudl duwilly 4181al) 33Lal)

brasiliensis ATCC No. 16404

logio reduction in microbial count for fungi at sampling time points

Acceptance criteria according to different
pharmacopeias

6 24 7th 14th 28th
hours hours days days days

Acceptance criteria according to Ph.EUR 9
EP-A

NI(no increase) from pervious
reading

Acceptance criteria according to Ph.EUR 9

NI(no increase) from pervious

EP-B : L reading
Acceptance criteria according to USP 41 and No Increase from initial calculated count after 7days,14
JP17 days and 28 days
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reluagilly alalingy) .5

p AN LU 8 du)A) clsbing LAl

Ugall Slealsa) po Grulalysill fiml) Joladll clie puen ciils o
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(sl Aalaall sl (AL Alad) Hlad) cdinal) Jalladl)

o o Al Bhd 3Dle a5 o Slasy) s L) g5 oy e
g pdall Dlisall dag Sl adlg ducasanl) da )

Jaxs ey USP4L 8 )il hgaall sgaall daph alasin) (Ko @
e plie (4 Aalidl Chagailly G s LA 2 Slisall
- egeall abic) faver Jany Clisja Alie Jigare Jla 8 dladll 335l

Akl 385 Guenlahogll Laglong Soall duglaal loal alaaiu) (Ko o
paes Lglsgad Bl dupall o2 8 Aliel) Giluadl e Liage 35S0
Llle LiheS CadlsSy iludes diaiade sa2ee Ciljgal aladiu dalall
Ladladl lledll e o 6T Ll LS Blaay) cadls Jie dml

pd b Dss Aeadl Claalsdl el Jolad) cliie auas s o
alalall s3la) dflled lodl 3 (hgml) Slaeill (dall aulesll (ails
Claalsall o a3 FSYI (EP-A) Jlmal) s sV Aigsll 5t Gaea
gl Claalsal) po g LS L30 aludll o Dogllad) &3)gil
P17 Ll 5 USPAT oSpall duss) (g5

A e 3l AN Claagd 158 Wiy

gyl e e Yy A3 Haludl e Faall cladall AS)sa B @
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