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Used materials, daiiicall ahally siga¥ly algall 6
devices and methods
D Aaddiidal) sgal) 1- 6
99.64% 35a > Standard dule Al 53LS oanye JoiibluSin
( Chem lab N.V, Bilgium )i gl —
Slsa (Ao —
Jpemailly sl e Jaf o s e ela -
(Slugd ey —
Tryptone Soya Agar, Sabouraud Dextrose Agar :¢ byl —
Trypton Soya Broth (Mannitol Salt Agar, Cetirimide Agar
Methylene Blue ;i) 3,5 —
Slailly deliall 40)K51 AS Al (Al cleliall sSine dara o Asall 028 Caols
dadiiudl) Bga¥ly el 2-6
(Adhie slanl Lle Gliass daens Bloy « ulaill ¢ i) dals) clgal -
(045 um) g Sea eiha g B3 o 90 MM) i 3Lkl -

( Jenway 3505/England ) dcagesll 450 b —
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(Sheen VM2-R/England ) ds sl 4s )5 (ulise -

(WTB binder B28-3002807000000/Germany ) dials -

HPLC (Shimadzo L203048/Japan.) +13¥) dile dbludl Ll sileg )SI Slga —
(WERTLAB 010106/Germany ) cll yuhai jlga —

(Grant XB2/England ) l5 ke ales =

(Boeco 0S-20/Germany ) ,lss 73k —

(MEDNIF EN-203/China) a,lasy) a8)al syas —

B e -

(Sartorius Basic £0.1 mg GE2102 /Germany ) susloa g 5SY (lhae =
(Elma s 80H/Germany ) dssall (358 zlsal (aga —

( MEDNIF VX-280B/China ) sase sla ~
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Samples, using and Laallg aladiuN) hag pdig @liell 7

preservation conditions
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leihas 5 assial¥) (e degian duhall b 5liaal) il daeal) CanliY) il
s 5yl ciliall AL Cull) Gt Wiy Glan eV L il 40l3)))
PVC 2)51S Jud ol (e Ayl

P sl clinl) dpeud diyk 2-7

o5l AN 851 Gags e3as Jo¥) oByllg ¢(dkians ol Al3) ASAN g5 (M o) e
Al o8 ey 1Y)

Ngie Al A3 dal) (AN Lgal) 3550 (ol D3,2 ¢ Jl
Ngie 200N Aadal) 1Y) Zileatl) 4S550 (61 C1,3
D Al aladiu) Blslas  3-7

dlaal Gigas G o) bl 3 US (e dlalsia Ul 5 el Ly e 3 e S b 1
(sllaY) U (e sy Lo cunen cllg dadadind e i A&ag Gilia ol uiiad ol ma ol 3
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Cfpaniuwial) Ao Bagal) Ay cflid) e)a) ddh 8
Method of quality control tests of 4. sl

pharmaceuticals preparation examined
B s 2 lguall e 23 Ay vie Lug il Jputllal) cilas€ e hlaay) cusal

Lgyall e cliiel) pua zoydy dalaill elgmi) s aulal 3 JS & cClgand) 238 (e plud
el Tacisia 380y e D5 4ja3 IS @y LS dgllaal

Al cilbalsall LGS0 Ak 1-8

ol and g HLad) il ) Leliig Sl e ahe 3 38T DA e Gsll) sl el &
Ol pgmy slian Al e a Sl

3 85 b S o o Jpmmall ity S G 2 38T Pa e Aad Jlal o2
[37] o 4 xs 00 28 (g5l

Apala clball A3 Ak 2-8

s 5seal) (po dngya e Bl Caally Y asal) JSEN A58 A1 DA (e LEaY) 18 2
95 A ladd Jsemn ol Ol uilad (520 Langd LS ¢ Ik Jlal (gl (508 VT
Ayl i) oo gl slall i o laisall e Joas (Al dai Lo a5 Alladl 53l

[37Neelasind By b Bsaell b die (JgY) Adaiall oLl
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Aol alual) jlas) 4yl 3-8
s Ay 0F b Gy o calall cale] (g ddde paca Alial) (grina g @l

38l el S caSlend) duslaa Ak (S5 SlS piaaindl) Slgail Jia 2% (80-85)
[36] 8585 dure DA e (sigall e lall Cuiand 5 sygeaiall sl et s

laiual) bad paat diph  4-8
[36] (4-6-4) a8 sl & Tl dag pial) ilaiad) ol Ay e bV &

dag ) Aoy (uld diyh 5-8

-

dalee A8 )sal Cloal) Choat Y asal) JKEN s dailed e alaie YU dag il day0 Cond

38] WY sl dapy Jlae¥) e 321 xa (Spindle) saa

(Spindle) sadl lasl s (Cp) Dlsaiiadl dedll Jaaady daglll days old & s
bl RPM 60 ilys0 2303 RS jgaall pnaid) Eum 830l cleliall s Jara 6 Ayl
G Ciias i cdag3l) LAY dgies dg0s a8 Y s 225 Ba dapn < dag))
S o AN Celsadly (el anid)

LA}AAJ‘ Z@JJ ol aj;uh 6-8

shie sle do 100 b siasidll e g 2 Ja dumgenll dapd uld U el umad g
day bl lgs Bplae aan dug ) lpiaaiuill diages A5y Cuad cpuiladl) sl s
gt Asiial) 3g0a) e 4 liag Javsgiall Cilun g Lusliall astl) Janisi 239 (A ganl
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AR S3ll) Blae Ahila 7-8

& Ziaajye diph 33y (HPLC oY) ddle dbll) Lale silag U Sleas HLad¥l laa cha)
g o(4) sl dajae Lhe gilag S Jag pdy dsall Cleluall e Jare Jd (e W yighs
il (Pa By lgdage i 5 Akl Slas el

4.6§]r-r:3)[(52u5rgsn[;rgrll il agend

e e i s JLm ¢l (10:90) rasal skl
i il i

1.5 ml/min Gl Jaa

20 ul 4d8al) aaa

uv Jl Glie « 200 nm dasall sk

dlal) juasi — 1-7-8

e o 50 i 25 ¢ i 8 Ly JamllSn ale 100 le Lgls dtial) e 4355 30
e O3 emnhaline Gl o ) s Qlall Jals g publine paziy il
(@B 5 o e dyanlly iy awall skl ddles ey A3)sll LalSll (LAl (s elajasl)
e 336 cgole muip mhiyg (a3salal) Aijgl) b asasall ansall skl il A0 i 350

cudalls (lall sl s aaad) JaSis cde 50 A e (s ) Loty a2 dals))

;L&) ke —2-7-8
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Bsal) (e 32T cudally (Bysall (g)lal) Jadd) W amall JuSi 25 ¢ enal) Gyoall e Lghaal

P A e Jeasbluall dgial Ladll Gl &5

Avg (areafheightlpre  Ww.s , Dilution pro _ Dilution Factore pro Dose

- T xpotency="h
Avg (areafheightlw.s  Wpre Dilutionw.s Dilution Factore w.s Active Ing/Dose

Percentage of Active Ing.% =

T LN

Product 4=l 443l ca dalidll :Avg pro

.Working Standard 2alall 44l cas daluadl 1 Avg w.s

el st WwLs

Al 550 W pro

Allall paad &l e 22e 1 Dilution pro

Aalall padd & e 22 2 Dilution w.s

Aal gl g gl 5 aalall il 231 sl Jule :Dilution Factor pro
Al (5 g 5 Al il 3aLa el Jele : Dilution Factor w.s
(pa) el s Dl )T ) je a5 (5 gludl)  paniudl (e de all : Dose
Lo O ginall Cuus Al (e pl e 1 (5252 gall Aladll 33 A0S 1 Active ing / Dose
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(Asilly Lsagiall) Ay Suall CULEAY) sha) G 8-8

adhall alall dail 1-8-8

H

Cialy A Ayl ) sl 0§ 10 380 Jsambila€ill a€ clie (e sl st
aaddinlg canSll (Dlainl dal (e (zhawdl e Jid Jele) Polysorbates (e Ja 10 W
o paad) lieatl 28 ¢lis el cigll) o A (Gladdl Lo Jaaasll dal e 5l 5Ll
lindyy Je2 baal 5 Tas cunyay dalagll cilely dhas (PH = 7.2) liwsi +ligs Ja 100
o gl s delyy g ¢ sl i (e Aesian (g Kie 0.45 Gl madii Ay e
Gaa BLLY) ikl cald 3ub gy 2o (TSA)Trypton Soya Agar s (geas il

[38] Alf & 5adl 2 35 da )y dualal)

b Lagdindl Sl 2o J) Jeeashl (vaaill dale) 5 o lase Cajang dulil) & periusall
JAdal) e a4l (“J’d\

Pseudomonas Aeruginosa 4,laijl) 4ai)ll dagin oo caisl) 2-8-8

Youms Al Byaal) & LS Aall jland calall i) bl o agiyn 3ai jsels Jla b
(Trypton (e Ja 90 (g5a3 (595 dala) (& mnlifll 489 Camiia) olBgll (0 o 2 s )
Cutiall e Ja 1 2l A o’ 35 Bl dayn delu 48 adl culaid g Soy Broth Medium)
48 s 2 35 Bl dx)un lasdg (Cetrimide Agar medium) ~law e Cadijdy Jilud)

el

Lsd ol 1)) (Pseudomonas Aeruginosa) ilaiill A8kl afha e &dA dfell 8
[40] =4l &b 4 (Cetrimide Agar) Laus e 4ualil) i pediosal
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Staphylococcus Aureus daXal) clagdiall dagip oo aésl) 3-8-8

Ypeas Anbull 8l 3 LS Ahal) jians calad) aiall Gl o cagin i sels s b
(Trypton (e da 90 (a3 (g9t dala) (B madifill A8)5 puiagh coligll (0 da 2 madiss )
cutindl e da 1381 2 2% 35 5l dayy delu 48 5ad caliids Soy Broth Medium)
0" 35 Bha da)n delu 48 534 culaidy (Mannitol Salt Agar) aaw e cadyag Sl
s Y Laie (Staphylococcus Aureus) dadall cibagaiall adfilia (e LA Al & yite)

138] sl ehyim Aualil) o pediasal

shill lal) Y3 4-8-8

il A5 Jo iy o lousdl) sBl e o 2 madi il Yseay 52l b LS Afial) juani aa
«SDA (g5n3 38l 3k aag 2 (SDA) Sabouraud Dextrose Agar gk e lgaiaygg
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1 = 3% dag3ll

aliad) Jiee(20) IS0
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Jadl an culy ST L paall Gliiall IS 3 dageal) dapy Cumidl) @ aladdad) 2
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H

N

9N Al gal) As
ED13 mD12 mD11

e T 4 a‘...” VO aay

mD13 6.433 6.17 6 5.82 5.75
mD12 6.553 6.248 6.12 6 5.91
mD11 6.2 5.93 5.8 5.8 5.71

padal) clabaidl 385 Gl (S5 msansall

10 ) A gal) AS il

8 m D23 m D22 mD21
6

4

TN

o BT

Tay G VY ay Yoy

) bl gl £ sand § gl
mD23 5228 5 492 4.85 4.73
mD22 5368 5.18 5.05 4.96 4.84
W D21 5.528 5.424 533 5.15 5.03

Laganll dapn alids) Jaaa (21) <4
Vit €4Sl (e ame il D1

10

AN ) gal) AS ek

mD33 mD32 mD31

il o VW Vo my
@e‘ui @M\ gowal g sl

mD33 6.397 5.89 5.8 5.68 5.52
mD32 6.221 5.922 5.8 5.72 5.5
mD31 5.852 5.424 5.2 5.04 4.85

10 - - - .
agl 1) 40 o) A8yl

8 mD43 m D42 mD41
6

4

2
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) xie

&l ee gowal o
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i
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2
0
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mC23 83 81 795 782 757
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dun gaal) Aa po (alisd) Jaxa (25)JS2Y
Vit edS jlia Siiudl sl (€14
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AN Aileaatl) 4s )
mC33 mC32
|| | | IC31
VY ay VO 2
ol @,\L.n\ @,al...u\ &3..“\ &3.,“\
mC33 6.65 6.35 6.3 6.15 5.85
mC32 6.085 5.85 5.6 5.43 5.21
mC31 5.707 5.52 5.35 5.2 5

10
A Ailuanl) 4 i)

8
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6
4
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0
T AR T
gl v Lui &,ﬂl—w‘ &szd &JAMH °
mC23 55 5.21 4.92 4.55 4
mC22 6.53 5.793 5.6 5.46 5.3
mC21 4947 4.728 4.65 4.58 4.5
Vit @ 48l ¢ Samae sl €24
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8
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6
4
2
0 AR ¥
cadl e &,t....s &,‘L...i g,“n Y gl
mS2 5.65 5.52 5.4 5.35 5.24
msSl 5.6 5.5 5.38 5.26 5.2
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; AGa) Bilal) Bulak gesd il 7-1-9
:daiall ullatl) AGuall Slaa 1-7-1-9

2\.:_\:1-6]\ wﬂ\ Z\.E:DLH bgu\ u.aj;& c-b;l 2\:\9:15 C_.A).a &_.Qj.m cua;.d\ C._‘\tu U c-J-\S\ d.\g

2\.53)1:3\ 5\.;...4) z\:\b.\fu u_..\.ul UAJA.OJ\ 038 C._;a\la G)J.'\uj

: Precision- 1

System Repeatability 1-1

Glbaall Gl Claa & 5 (JamblaSall (gHlall Jelaall e dllie ciliza 6 as 2
ialig 0.63% 4iad culSy aatll sl (Relative Standard Diviation) RSD - il

1ol aill b %250 S8 (51 <0.79% acill g Ui Y dind

dagiall Lllail) 45 )Ll system repeatability 4 RSDJ) lusi(5)d 52

Sample Dexpanthenol WS Height Dexpanthenol WS AERIA
I 198471 890505
I 196777 884828
m 196081 886220
v 194327 876793
v 194653 876299
Vi 195140 881172
Average 195908.17 882636.17
SD 1550.39 5585.92
RSD < 2% 0.79 0.63
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Method Repeatability 2-1

e (50 668 Byl 3 Akl (e Al il Jsladl) (e Al s 6 (i S
diad il 5 (gginall pasd xSl RSD 1l il ¢ Baasall dalall 385 ahe 40 wagub
(%2 o J3) 0.64%

Ll 48y )bl method repeatability & RSDY) wlea :(6)d 52

Weight ( gr) Pr Area Dexpanthenol WS ASSAY %
Area
| 2.0478 857557 863994 98.69
Il 2.0816 861772 863209 97.57
1 2.1104 890540 99.45
v 2.0791 870591 98.68
Vv 2.0509 860481 98.88
VI 2.0491 860973 99.02
P N N ————. A M b ————- M AN N ——h——y,
Average 863601.50 98.71
sD 0.63
RSD £ 2% 0.64

Intermediate Precision 3-1

i (30 668 i)l 3 dahll e Aied gl Jsladll (e Al s 6 s LSS S
& s AT Slea o s AT Jlae dhlug AT ag (A saasad) Lyl Giy abe 40 uasuly
Ji) 0.93% aesil) (HHlnal) Cahat¥) dad CilS 5 splaall ikl RSDY 5 Jasssiall s

() atl) Tady (%2 (e

1



daiall Llladl) 44 HLU jntermidiate precision RSDA) s 1(7)d s

Dexpanthenol

SAMPLE Weight (gr) Pr. Area ASSAY %
WS. Area

| 1.9800 1475929 1502379 99.93

[} 2.0307 1488906 1515925 98.29

m 1.9984 1453874 1492974 97.53

\% 2.005 1478322 1500156 98.85

Y} 2.01 1462013 1494603 97.51

\V/| 2.1264 1544431 1496073 98.77
Average 1500352 98.48
RSD < 2% 0.56 0.93

Linearity —

rmall S e 140% s 20% 385 0o ety e Joimlblaon Jllas daps juiaad
S Jlae ana SN Jalaill 2 lal) A g addl jlasi¥) didas sglal g eplaall clpa) 8

P Al (38 gyl
daid) Alladll 45yl finearity 4 RSD) lua 1(8)d 5o

CONC % CONC. (mg/ml) Peak Height Peak AREA
20% 0.016 41920 220962
40% 0.033 73798 377789
60% 0.049 106354 527835
80% 0.066 138646 682236
100% 0.082 167238 810411
120% 0.099 204476 983232
140% 0.115 231742 1105793
Slope 1934789.97 9000075.94

1y




AREA

1200000

1000000

800000

600000

400000

200000

0

Linearity of Dexpanthenol

y =9000075.9417x + 80043.2857

R? = 0.9990

0.000 0.050 0.100 0.150 0.200

CONC (mg/ml)
linearity of dexpanthenol Aias s ia gy by Jalada (29) S

: Range-3

= 80-120% Jladll aca ddlide 58155 a)S daagiily juantione (e dilide clie sy
0.18% (S 5 Bulal) it RSD J) il g «_giaainaal) e (yginall S5l

dayiall ALt 45y ,hU range of concenrationd RSD <lua 1(9)J s

Weight (gr) Dexpanthenol
Conc.(%) Peak Area Assay (%)
Th. AC. WS Area
Av.80 1.6 1.6400 686853 863994 98.70
Av.100 2 2.0478 858790 863209 98.83
Av.120 2.4 2.4760 1040768 99.06
P ———@—m;@—
Average 863601.5 98.87
SD 555.08 0.18
RSD < 2% 0.06 0.18

TA




1200000
1100000
1000000

900000
EA 800000
700000
600000
500000

AR

Range of Panthomed cream

i y = 8847.8750x - 22650.5000

i R® = 0.9997

70 80 90 100 110 120 130
Percentage(%0)

Range of dexpanthenol Aalas Glus s g Sl Jalada(30)JSl

Accuracy 4

Accuracy of Standard Injections 1-4

s 0.0880 Mg/ml o fe Gujliia 5815 e JysilluSn (lae i ing junad
0.77 %S5 Bulaall 233l RSD 1l cands < 0.0902 mg/mi

accuracy of standard injections RSDJ! «lwa:(10)d 52

Solution No. mg/ml Peak Area Accuracy %

| 0.0880 809969 102.27

] 0.0892 812859 101.25

] 0.0897 812486 100.68

v 0.0885 809219 101.60

\' 0.0902 811722 99.99

Vi 0.0895 814122 101.07

= Avease . i.1:

SD 0.78

14



RSD < 2% 0.77

Slope — -2Y¥ea Slope =9000075.94
mg/ml
A o) _ C(A) mg/mil
ccuracy%o = 100
C(—D mg/ml

Accuracy of Panthomed cream 2 -4

80— O polay S JsamlbluSoall ae a8l judassy AN Clelgnd) (e ide juiand o
Glas 5 lgiaa 2 5 ¢ €5 U< Bpiant Jaray peasivd) e Gguadl 350 (0 %120
%1.35 aied culS 5 5yladll mitul RSDY)

accuracy of panthomed- RSDJl <lus:(11)dsas

W active/dose Dexpanthenol
Conc.(%) Peak Area Assay (%)
Th. Ac. WS Area

Av.80 40mg 40mg 689121 859160 101.77
Av.100 50 50 860680 99.56
Av.120 60 60 1039868 99.31

Average 100.22
SD 1.35
RSD < 2% 1.35

Accuracy of Panthomed cream
1200000 A

1100000 A
1000000 4
900000 4
800000 4
700000 -
600000 -
500000

AREA

y = 8768.6750x% - 13644.5000
R? = 0.9998

70 80 90 100 110 120 130

Percentage(%0)



: Detection limit & Quantitation limit -5

accuracy of panthomed cream aalae Clua 43S i gy Jalada (31)JSA

AR

v

.CoN=0 Lusgaall Balal) (o 385 (o e g3ma ¥ s Jsladll : Blank—)

g yaal) Balal) (e dmddia €05 e dogla Gl e Jullas :Spiked—Y

‘ WS. CONC. ‘ ]
co ] . . . PEAK HEIGHT
detection limit & quantitation limit «bes:(12)Js2a
Blank 0.00 67938 18978
4% 0.0033 128368 25592
6% 0.0049 140996 28311
8% 0.0066 156953 31509
10% 0.0082 173460 35063
12% 0.0099 190979 38784
14% 0.0115 203500 41366
16% 0.0131 214076 43768
20% 0.0164 249111 50501
(R220.99) 0.9973 0.9978
Slope 9168000.70 1906218.04

A Jgand) 8 ilial) 21y 5 liall il 3

v




SIN=2H/h=3/1=D.L ; h=18978 = H= 28467

Conc. mgm =H/Slope = Conc. mgym = 28467 /1906218.04 =0.015 mg/ml

SIN=2H/h=10/1=Q.L ; h=18978 = H=94890

Conc. mym =H/Slope = Conc. mgm = 94890 /1906218.04 = 0.05 mg/ml

300000 - LOQ-LOD of

S
.
o =i

S/N= Signal-to-noise ratio
blank ) J slaal 448 g5 i:h

Dexpanthenol

250000 -
200000 -
AREA
150000 y = 9168000.696x + 97502.429

100000 - R? = 0.997
50000 H~
0 L L L 1
0.00 0.01 0.01 0.02 0.02

CONC (mg/mi)

LOQ-LODof dexpanthenol dalas s 24K uim g Jalada (32)JS)

Accuracy of Quantitation Limit — QL -6

s (QL) 0.05 mg/ml <5, working standard soulution ijle Jidlas 6 jucass &

(2% (sa ) 7 samsall Jlaall (e (IS5 Lge i)

acil) daluad RSDJI lian lglia o

sdallal) bld)
accuracy of quantitation 4 RSDJ! «bua:(13)Js2a
LOQ (0.05 mg/mli)
Injection No.
PEAK AREA PEAK HEIGHT
| 604743 81395

\Al



I 596176 80568
1l 606448 81400
v 592134 81300
Vv 592195 80456
Vi 591359 79922
Average 597175.83 80840.17
SD 6757.20 616.02
Acceptance Criteria RSD < 2% 1.13 0.76

: STABILITY OF STANDARD & SAMPLE SOLUTIONS -7

STANDARD SOLUTION TEST 1-7

Liad e’.’\ cde L 24 34l 2\:1‘934 4_8 é)b: z\;)ig Jb.\]\ L;J alags ?3-9‘ @Lp d}h.a M ?3
bl il s sk (gHlhe Jsbae dunlia il o) Aijlee 5 48 Aladl) alal) Lussliay

s Sulls
stability of standard solutions «bes :(14)J 2

Standard Standard NEW

Preparation Date 28/12/2014 29/12/2014
24h

Weight (mg) 102.5 103.7

Average Response 863601.50 9264512.4
I —

Preparation Date 28/12/2014 29/12/2014

Weight (mg) 102.5 24 h 103.7
Average Response 920740.5 923441.3

VY




Assay % 100.87% 100.93%
: SAMPLE SOLUTIONS 2-7

el (s allaay 3l 255l 5 Logad Alladl) 5aLal) Aussliey Uiad o5 cAels 24 53dd Ligie 4-8 5y
AN bl ol Bas Bpcana calil)
G 9 Lda duane il

stshility of sample solutions—bus :(15)d 2

Product | ]
Preparation Date 28/12/2014 28/12/2014
Weight (gr) 2.0478 2.0816
Average Response 857557.0 861772.0
Assay % 98.69% 97.57%
After 24H
Weight (mg) 2.0478 2.0816
Average Response 935144.5 924895.0
Assay % 101.82% 99.07%

talladl) Balall (pe (sinall Bralae and il

V¢



90-110 % s ssinal) 015$ o) and USP36 3 53))sM1 dygiaall 22U o

L’AA“\A“ /“\ A“ Ciania L"\l.\‘\.“ 2 ‘A~ /Cn.'m ("\.Q\< ar..ﬁé“ e rqg.l APRTY A“ .\Q<\.'§“ PN

A9 Al gal) A ) | AU A galt S )
100 & 100
E _ 3
VS B R OE T PT B 2 90
1 m D13 =1
a 80 25 80
! m D12 !
3 70 4 70
2 m D11 ;gS
60 60
T famy VY VO My Ale Qamy  VYay Voum VA
@.ﬂl @atu\ @-ﬂ.u\ [ sl [ sl sl @.ll-w\ Gl poml podl g ,.».«i
s e aal(33) ISl VIT E S Loax Sane asl(34) ISl
3SG aleasl Jiee VT EaS )l 35 (alaail Jiee
% 1.5-2.5 % 0.5 -1.3
PRA A 3\.}3\ | 9d) as _d) :\.a.,a\ B\ 3\;3\ gl as el

=

o

o
=
o
o

sl Apuaily ladl) 58 0
o
o

Crginall dpaailly Aol 558 )
~ o] (-]
o o o
- |
| | | | | |
[w) w) [w)
H H H
= N w

80
70
60 60
) aie T ey day
[TVLW R SV DAL
Osan Sl l(35) A<l oSl i(36) IS
i) JiaVIT EdS Lae GRliad) e VIT BAS L
%2-3 S A
% 2.5-3.5 <5

Yo



oY) Aluaal) A ) Al Abaatl) 48 i)

g 100 a 200
180
P %
i %0 wC13 | 160
mC12 140
j 80 3’ 120
& mCl1 2
70 100
1 i e
~ 60 ~ 60
T VYo Vo amy Ao T Gamy VYA Vo g
T I ¥ UV [ UV DO [ POV R POV il pubal gl gl g osaul
VITEAS L Sl sil(37) IS VIT EaS )l Sane Gagsl(38) ISl
%1 =2 3850 Lalias) Jiee %1.5 = 8 S5l (mlias) Jies
QAN Lliaadl) 4 yal) AiaY) As Al
100

920

80

M‘\.\uﬂhg@\)ﬁﬂ\

am VYo Vo amy

C—"“‘ &mn bl gl g ol

VIT Bl Saudly sl (39) <l VIT BiS)la (an Sane sl (40) ISl
%1.5 = 2 585l [alads) Jiza % 0.5 35Sl (aless) Jiaa

VA




dalilly liell Gla)e gilag S (e de g (o priain b Lad

St._....011cd
300000 =
7 I\
1 ’Ir:
] | l.
200000 R
[
] R
100000-] [\
4 | \
] AN
O_I T T X -/'-I\"'I"'h'_l_——'l L L% |"_1DetAChl
0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 5.0
min
(2ol grlaal) JonimlbiluSall ol silag S+ (41) IS
211........01.1cd
uV . A2
300000 &
] [\
4 i |'
200000 [ 1
] [
] [
100000 . \
] [\
|
— \ T — - — - -| —1 Det.A Chl
T — TR T T — — — ——
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
min
D21 agall Al gilag S ¢ (42)J<al
612........ 01.1cd
mAU o 1 PDA Multi 1 200nm 4nn
=
500-]
2504 "
] 0
1 |
. \
o0 e e |HRAN
| [T | | | |
0 1 2 3 4 5 7 8
min

il S Cina e duglall C22 il ol gilag S 2(43) ISl

A%



uV . A=
300000 '.\;:
] (™
] [ ) xe
200000 R
- I |
] \
100000} " \
3| ’| k
o_‘ — e _ p—. 5 i S — |
¥ U T T T DT T 5 PR LTV | ¥ T & T
0.0 05 1.0 15 20 25 3.0 35 40 45 50
min
300000 i
: N\
’0I
- . £
200000 ,‘ '. il e gl 6 2n
- ' |.‘
] \
100000 l’ .‘
] )4 )
" ANl o N e I
T T T T | PR IR I | T T T T
0.0 05 1.0 15 2.0 25 3.0 35 40 45 5.0
min

do e dahie leil Hgye D1,1 dual) e gsileg S jixa: (44) J<all

238 ()55 3 el g e pa (A1 A g i) 5 dalis 2L3)) el JSE ey (44) JSAN 0
A5 st paaty Caall daaaje Sluhs aag Y S (JomblaSall (a5 mils (saa] saldl)
oLl o3 Lale Ajee (g (S8 o 1 Jsablul

YA



g Saad) ciflaay) il 8-1-9
:USP 39 I (385 dagaal 350all LSS5 il (8-8) sl b 3y LS cilis¥) cual
) e aa gl aball b dsagina Brakine 200 Cfu [ gr e ST G-
) e aalgll aBall A sad Banis 20 Cfu [ gr e ST Gl
(A8 Slasgially Tl I3l ) Aimpad) adhall e slal-
: adl) e o

21 23kl oo dagansall & ygiall 3g0al (e il cog Sia e Lo el ) cilall S
A Dleatl) 3,20

A yed) adhall e Ala el guen Culs—

D1, :adull il clad ae (@b ol cagin) cmosSie st lgd el il poen =
Cl,S

D1, o8l ciliie culh ey clgumns 8 Wl (g ccliial) ans b g Sl gall) il
) elgi) s s Kae sad 6l e 2L CL, S

el BLbY s pe os)Sed) pandl i mlag cillabde b Lod

va



(s> gad) Al 430 gal) AS )

1LL£LL

)
~
£ Namy Gamy VY ag
Glﬂ‘ &gl.u\ &.\Lul &J.wn\ Vo
& sal
mD21 5 5 5 10 10
mbD22 o0 0 0

mD23 o0 0 0 0 0

m D21

m D22

u D23

sosiallsal) Tabis 1(45)J<al
.D2 1

(e 55 s ALNAY A gl Sy

JJJJ[I

Qamy VY Vo an

@AS\ &#Lu\ @g‘u\ & ‘9.3«:\ & 3.,m\
mD31 0 0 0 0 5

mD32 o 0 0 0 0
mD33 5 5 5 10 10

cfu/gr
ORNWARUIOINNWLOO

mD31
m D32

m D33

.D3

1 asiallsatll Lalais :(47)J<al

D2,1 JTSA &k s)ga: (46)dsul
C:u‘d\ die

ITSA ik §y3um :(48) IS0
gsud 15 5 il 3 D33




(s B) dayl ) i gal) 4 )

10
8 5 5 5
6
N 4
bo
~ 2 000 000 (] 0 0
5 0 — — = D41
e Ty o VY a Ao
vt N WV DUY S SV DUV Ry P YVOR R B
£ saudl = D42
ED4l 0 0 5 5 5
mD42 0 0 0 (] ] = D43
mD4a3 0 0 0 (] 0
.D4
(Ao gad) ALY Aabiaail) AS Hal)
1000 1000 1000 1000 1000
1000
900
800
700
600
500
400 mC23
@300
~
=200
o
100 0 0 0 0 00 mc2
0
die 1My 4 2y VY oy Vo aay
il fad abad gl sl mc21
EmC23 1000 1000 1000 1000 1000
mC22 5 5 5 5 10
mCc21 0 0 0 0 (]
.C2
A

. JSDA b §)5m 1(50) ISl
&},u\ 9 - cﬂﬂ\ Az D4,1

LISDA ik 85m :(52) ISl
il x:eC2,3

LISDA (3 5)30m 1(53) IS
gl 15 2 dll axy C2,2




(e s sad) Al Aptaanil) AS )

10
5 5 5 5 5
5
g 0
© Ao a4 ay oy My mC22
) Gl el Y ve )
CINCII N
£ ¢t
mC23 0 o
me2 5 5 5
wc21 0 o
1 asiallsatll Lalais :(54)J<al TSA 3k §)5m 1(55) <l
.C2 el 9 1 il 22y C2,2 1
(5 b g ALY Lbranil) A8yl
10 10 10
10
E’ 5 mC31
2
5 m €32
000 000 0 b Ofb 0
o — — w33
Lo wy dawow
T\ v R DU S R
R A
e &
mC31 0 0 0 0 0O
mC32 0 0 10 10 10
mC33 0 0 0 0 0O
1 @haillgaill Llais 1(56)J<al - JSDA b 5y5ea :(57) S
.C3 £ sual 15 5 zaill a3 C3.2

AY



Lually L& 3)all:(59)J<al

TSB =2 L@.’_ua'J e 02,2

i<l (61)J<al

EESEG R

A9 &

C2,

(

il

e S1,1 Zuallsla 1 (58)J<al

lly oshpallsal

&

25<Y) . (60)d&ﬂ\
& Ladal) culha gay

A9 &

C2,

J

-

il
()

AY

%9
LG

£ 0””“"0 G
X

A 000
"Ly
N\




i) Asdlia 2-9
AU algl) andy diwall pasadl) pilis Lddls 1-2-9

(5d<all) cslly a5 L dean Al @iliiall G 2aadl (2-1-9) 5 (1-1-9) csill 52510
C23 le) Sidl gl o slied lganen il (11JSA) kYL Jlaily da3)llg
G D 05 of g o A Ginn sl s 05 8 1 S (had sai e Ayl
Jalal elsell Jsas ) 535 Wy Sandld) sl W mpe S suck back Ji sl

caally 5y Bl e e (oS gV

da gl Gasd il Addlia 2-2-9

A5 e il S 8 A3l camisily il die clial G Al o8 (DGR ilaaY
b e oluad 8380 2920 138

ol Gaes clide plaaial G dua s ALpal) Jaleal) G Aaddieal) Cilé gl CA) -
dagl) ady M (35 wS) drsa (b Oxel Jsili] @A) (e Aliles LS aa (Je)S) il
ahainl G WS (gl g 4 skl Jlait) H3 505 alatudll il (e (sinsg ([48] &jalial
sa g3 il ga lajian Jiae Chidg Apalall dag3lll e gy aoSll dasa & dlis Gaalse
Gt Eun ((17J880) C1 4S8l dag )l (alias) Jiee b 43jlie slilaa L 1ag cdila
3539 Gan Glldg (Al Ak 8 ase AENS 1Y) sl 8 B IS (aliayl Ji O

Ay V) aslal) 8 Gla Gsae

29 dapall i (Polyacrylamide & C 1,3-14 Isoparaffin & Laureth—7) sals alasiul
«(Repoly 315) djlaiuiinll laelawl aaly Sl dagil ad)l (595 alsall disiiag ddatos 5ol

491 0.2 = 5% (w zobsn 5uShin Sl Sl delia 4 aodiidy

A¢



FON ga llandl s Jie dagill Aadhl el i 3 s g Saall gaill-
((18UKal) C2 A5l da g3l (aless) Jadada ) 53sally GlI3 maagag ¢[SO] saill 13g] Lol
OIS BN A dall a3 (aless) Jine G Laadl Eum (47 USAN) L) a5 Seall sl Tadaiia
o) Tl 53salls Ly clg (ooladll saill Can Llilly Y1 Ll 8 4 ]
O Jaads dua (520Kl ) g Saall satl Jaladiey 4yl (19JSa) C3 A<, Aoy 3l
G @lldg aalllly Jo¥1 glashal)l 6 aie 5T OIS Lgte Ll Akl dag ) (aliss) Jie
39a1 0S5 (aliadY (25 laa jshadll Lodaal) dgall (10 BS (el 3ay Cas g (gyhadl] sl
5713830 Hha day A dag il e JeambluSal) ¢S Jaugll dagyl (aleas) by ) gdadll

Gag )l (and il ) sasally ([52] [51] dagill (mlissl ) (635 B3l a5 Galiadi-
Blaa il o lld lhay cdusg paall Ciliiall S 8 Aag 3l (aaleasl Jaadls ( 5-1-9 syall)
dasgyaall liial) IS 8 Aladl) saldll 35 (aless) Ll 2l (7-1-9 5,l) Alad) saldl
Yimsiria P, Mackleyb M.R )] S damapall Auhall e 38155 130y Al 58 Pla
Carmen M, Alejandro B )l il duesyall Zuball sy codall dillas e 2006 ol
—F e cligilingingd=Y cand cligiliggind=) cand cliging paiad-¥ ddlas e 2012 ole

sl b giluSa g

Al iadl (58 Ay daitall drimg gl gyl dae O rligall G cudadl (ggb-
Wlisa e iall (68 0585 AV Ganally Leilisga C dadine da (g8 sall i dllas
GOl Ay 8 el jehuy cAagilll paias ddmaa @l g U0 lediey A
[52] Ainall Cdal) (g9 (s 035 (mledd] dieg (4 JKAN) g yaal)

dagaall (asd il dadla 3-2-9

& ol WY WS cdugpaall cliiall widl) die dimgeall da s CDEA) Aull b LilaaY
¢ leie lnd Band dgas 1385 (A jaall Ciliiall (K1 dagaall da )y

Ao



Gl g el [ans aladiu) ik caupl) dolica (B dadiiuall ddaiudl) dgall LGS
il dls 08 ¢ o/ dhaa (Dlaial dale oag ol sl @l cilaad IS cpal sl
Alls daaas 053 Jawssl) & @l ) (5355 dsllaal) daasl) B5b ol il (5l (e 85 duS
plsll GRS axding 531 (940 Jsel)ls) biyS) sl praes dila) () (uSalliy claugl) 43518
Lmses dapd Rl ) a5 Omel Jilil Gl (e alalad dueS dila) o il

53] Lol

S 535 JanSonlS ya) ) Lebisats Jsambluoall 4y 8 535agal) JanSg i) Ba) oS-
(4 JSa) Lalyi) diageal) Ay 8 (mledily el guilll Gaes (S50

oalss) Y 535 A ([54] 528V el (e iy B pnalid e 50u8Y) cilian 392 -
2 Alae IS 3 3 OIS Eus ¢(240Sa) D45 (23JSa) D3 o &)kl ¢(22<0)

D3‘:A ).\Si L)ALQA.\Y\ L)\SJ 83929 els: ji E U:\At\:ﬁ 939

Gy b paliadly daws palaal JSi ) 635 3 anpSUl A 5asasal) Al dgall Saus —
[55] dizageal

5uSY) lilee Eigan e Caddg Siall Hsdall Jasyy st il BHT 53l alasid @ cildlgud) —
[56] sl (mlaal) e

il 53l Blee il Ladlia 4-2-9

Aahiae (A5 N e Lug el ciliiall IS 6 Aaal) salall (gine (mleas) Ayl 3 UlaaY

: L@.\.« «_\Lu..j 5aal J}“*J

AT



Aalig Alldll Baled) S5 paliadl () Sl (8 19 Sae 9ad 2539 (5352 1 (guSial) sail) -
(Jsimlluoall 5 LS ) lagail Ay puin aiy ibig sSaall Lgle (32 Al algall (e Balall cilS 1)
Lhie me (340S8) (ssinall Sulae Jaade A3 laay Liud)s 8 mgunsy D yelas ([58] [57]
ginall alidil Jiea LS IS Cun (Al diliasil] 4,80 (50,47 lal) (g Saall sl

Ay ZY Aaal) g el gaill ey 1ag ¢ oV 5 AnE 5 AAIEN Al

5y0) o (slsed) Cansl Jak) ausl Jeliy JoambluSall Coan (ARl salal sawsf -
(ol D9 re g Sl (el ) Gl (53509 [26] JanSs)S 530) () Jaiig Sy gl
Al cilsiall (O 8 Gy el

addany Lea (BAN Hodal) il B (uelid o 53 ¢ (alpha —~Tocopherol ) E (yualisd 3529 —
B e sagasall JanSsrugll Ba) M palsdl) o3 aga1s ([59] 52 s3lme Jalss
dlens ashy iy copalidl) o 2uSsall IS ) J3aig Badl gedalls Jaip dus iyl
Gbjall dalsag Aall (gdaall 0yen (M ABLLYL (A e dapall (F dne B3gagall Jsal
paall ae @)liy Gl o3¢ls <Photoaging [54] syiull dasias jalae Ciuids b suidalls
OS5 uel Jie) 5 dulis Jse o duglall lanSl pay calall Ldial) lassSl (g
D1 Syl Alaall solall (mleas) Jabie &jlaes lawaly oyl Helag ¢ (clisisi)ll (mess
Ayl G 5ol aless) adhis aa (B (el ae AS)LEe (50 (2me gl ) (290
A AT AT Jiee OIS Cas (B (el Al g ame il ) (30J<al) ) D2

.D1

Sl Gsal) (31J<al) D3 A8yl Alladl) salall alia) b 4jlees Lad el LS
Gl )(( 32030 ) D4 4S50 AGal sald) (mless) Llade pe (B cpelis ae AS5Lie 050
D3 a8l 4 S il Jiee g Gun (B el 45500 pe Sy

AY



Aiag Seall CiLARY) @il AsBlin 5-2-9

edlanl) elgnil e Gl Cadg idll die g Saall saill (g AdlA cilS el Giany G LilaaY
Pa Al clie b 9K et ek Lt Do) Bie 195Sie Jan Jasd ilS Lgaan
tlgiay bl Band i) o328 (RS Sgarg Ausdall By

B ol e 8 BaeS o (gmn of 5 daai e Sl B Tl S LS 2 ALl ggiaall -
LS0T[2] S dsit g Seallgaill dcaje dlany Lae %80 (N docd

rmational) il s age tia (515 el A0 U ALLAY afgal) Aulladg A CiDISS) -
B RRE(PSyk [RERCS WA SPRUT W S S RS - PHON PONJWERS RUNREPINREC WAL
Gl ol o s (C1, D1) dabaall lguil im QIS Cusng midl) ie (9 Son g (5 L
dil=yl) Germal 115 en (s)lad aul Wl Imidazolinyl Urea o xi ddadls sale podiins
delia b auls (3t o Lol A1l Mgl (gl (e oo ludpall gy (bl )
) ALY L aball dalully Aulady) adhal) s audy i Ciida gl cdiadsll dlial) cilaiie
b Che Loy LS Gl asagn Wil che by o(amall ayill st Gk o) okl
FDA 1 ciael el pin e Jing dlall lalie asead 4l 25 [60]asasy Slinh) U

[60] 2 1999 ale lgalaind e dailyal

Gaall Ll clogl ) dle 48l clada dilab oot dilweadl) QA (o -
DadslV) ADa) sl uS5i 8 A8l o2 S5 (505 ymatioaal) Adled 5aL3) - all
Oe (ki el dlala (68 5 Blae paling GLDAN o3 G L (Osihll — Gl —
s1sY) Ebaatl ASHAl e FANEN Aadal) 8 Sl (gyladll Caghil (g (6K A L )
Gliidhe Jio cdag)ll dadlyy algall Lidte ciltlgn GlaKl delia 4 axdiu @ cldlpwl) -
150 2] cmanSadd) il i) S o cilelsad) s3a Satg ¢ Gslland)

AA



23S 3ai g ela ) el lel 8 (yladl) el 5aliyg a9 ¢ Bkal) Bl A il -
4 LS dpal) By dayny Auhll 3 o] el Bds @ Cam ghal) il s (00 8
29 Aasia (20-25 )l & clanSll oda (380 Jats iy lilasally Gile dgially Jaleall

[38] (obdll gaill Al dx )

raaniudl) A3l o Adail) el goi il 6-2-9

pabaiall sf suck back e salhl (ki 5 Gye Sl Qe dalu LSS LS
355l ayS dne Ll caizal) Jlg) ey Aol 48 ) ey G cdile Tl aey (il
CnSsY) 5 Cum caalaiinl lgab o Bpe S 8 Glld 5 celsgll Jsio L calall ) alsls
Gl e o cigh ) elld (g 8 LS ple (<0 puantind) &l e slsgll & 39a5al
alal (mjeis Yy podall B 435S adde Janall say aaa <8 3L M () e el
O Ll gl g3 s G (i shaall Al DA (e g codled 558l Calall jaliaia|

rle Al

L plally Ll cliall 1-6-2-9

(Csl) ) Lwall Claalsalls 0 lgade hla Al ciltial) G Laad (1-1-9) sl 51521l
dadal) el ) ASaudly il b sled <l (5-11-12 JIKEY) (Llshl Jlaiil) 42 Uallg
B k) 8 Juail g Cang € (i gai lgd el lly Same sl 8 3Ll C23
il die dadl) G 4558 IS Acagaal) (alias) Jiee Gud ddagaal) dan —2-6-2-9
DN cladall Jan il Gl 5 cgaa e Ak (S die ol 15 2n Al

il 8 5akd) e Bl Lgd diasanl) dapa (malidsl Jiae IS duiaee canli] 8 sLadd) culiial)
U9l (Hdza a_g.u\) D1 a<,all dagasd) ds )y (aleds) Llas aylew &l Ch.zﬁ:aj ¢lgie duiana

A4



Sl sal ) D3 A8l Limgaal) Ao s aless) abaiie pe ¢(21) IS (B (elid 4S)Le
Jire G Laadls Lamganll Ao Csald) 5l Leda dus ¢(23)JS8( B el A5 (5
% 14.3 (D3 & Ly % 9.66 (SD1 4 [aleasy!

(E ool 4505 e dne a5)C2 Ayl Aumgan]) Aoy pialedl Jabada iy 13) Ll
Celisd A e e Sl (5l )C3 A5l A gaa) Ay (aledsl Jalaia e (26) S
C23 dadall Cluall o ()% OIS C2 8 (aliady) J3ae G Jaadls (27) Il (E

%12.8 S C3 i Laiy o( LasS)) (gohadl) saill e Ll

e lblia (22)0Sa (Eppmebis A5 pe Sane sl D2 A0 dpilly YY) GlliSy
& Rla ) Jies OIS dun ((24)JSAN(E calid 3S)Lke pe (Sl asal) D4 4S54
% 9 D4 & olS L % 7 D2

3

aagll 3-6-2-9

daghs IS die ol 15 ans daidlly zadl) die dall G A58 IS0 da gl (ales) Jiea Cand
D) cladall Jasgiall Gl S csaa e

8 Bladll lial) 8 e 81 g a3 (oalidl Jiee OIS disee canlil S sledll ciliiall
il 8 sliaall culiial) 8 dag 301 (alids) JAae G i (5-1-9) 5adl) (e A ]
%3.6 A€adl el 8 shadd) @il & K Lin % 1.65 o duiaes

Aadl) 3lal) .S palddd) Jie 4-6-2-9

IS G Ay (el U o (iU Lgial) Al Aaall 53La) 35 (alids) Jies ol -
(A6 Gy pladd B ey IS il S Jdatll G HlaeY) e 381 2 alasd 3



b 4ie B S Linea il 8 3Ll el 3 ANRal) 53 5S35 (alds) Jaae G LidaaY
Jine A3jlae 4 Eum (7-1-9) 8l 525ally Glld g ARl Canll 8 5Ll cliial)
ek dua (31 JSall) D3 4S5l aliat] Jiae ae (29 JSal) D1 4S540 b (alisdy)
2.5) o€ D3 b 4 L o( 1 = 1.7 %) QS D1 & 48 Laadl (Jaaal e ugal) il

(-35%

L el dua (32 JSa) D4 (30 JSal) D2 uSpall jaliasy) hbie 45 aa Laads
2—-) oS D4 &Ly ¢ 0.5 - 1.3 % )l D2 & 48 Dl (Jied) e gl b
(3%

1.2% C2 & olS dua (350<al) C3 5 (34 J<al) C2 Syl dually YY) &l
( 15 - 2 % ) C3 ‘f ulSLug.i c( «_\w\ Y C23 91_\33“\_1)

E (malid ae dgplicl) L3 7-2-9

) alsal) o3 35a75 BaSO Baliae Jalsd dskans Laa ¢ Ball odall Lalall B (pualis asi
JSal) ) dag 8l el L s Cum cduphaall ddlal o Sagagal) danSs el 505
Aahall g Al e drpall b dxe Bagagall Ssall dilens agty @iy (aalidll (e 2S5l

t oyl LilaaY

Lagasl) Lo 1-7-2-9

Bl ) sasalls dmseal) dapy paleidl Jie 0 JB 8 E ulid asay G Ll
Gzl ) D1 A58l Aungant) Aoy (aliad) Laladie (o A3ladlly @y 0y90 ety (6-1-9)
Ol AS Lo e Same sl ) D2 4S50 Jadadias (210SY) (B el AS5Loe (50 Sane
% 9.66 IS D184l Laadl celld e B ppalid agag il b jglyy du (220520 (E
%7 HSD2 b Ly

Q)



(E cnelid AS)lie 050 Sy asal) D3 A58l Aumgan) (aless) Jadais 435lae Ll
Jiae o) 2aadls ¢ (24 JSal) (B el 3S)Lka e Sy il ) D4 S50 (23 J<al)
%9 <D i law % 14.3 (S D3 4 aleasy)

e C35 C1 s ¢(2308al) dga (30 D3 6 dimsand) (mleds) Jina d3lker e Sl
s % 11.3 S C1 b Lin % 14.3 oIS D3 b dus (27-,26 ) oSl 540 dea
. % 12.66 oS C3

A 3lal) a8y (aldd) Jia Je  2-7-2-9

sl 5asally Gy oy (Al S (A3 Jhae e JB 8 B cpelid gag of LlaaY
AS)lie (s (Sare sl ) D1 Ayl Aall 83 585 (aliad) ki 43)lke (7-1-9)
A8 ey Siana gl ) D2 A4l Al 53 5,85 (alias) abhie ae (2908a) ((E ol
(0.5 -1.3%) ySD2 & ey (1-1.7%) IS D1 b 4 um ((30JSa) (E (el e

& i (2.5 = 3.5%) oIS D3 b il dum ((3205l) D4 5 (310<al) D3 4)lees Lads
(2-3%) o<D4

Al s Ge C35 Cl oally diga oo (310SA) D3 A8 Ll L) (IS,
C3 s (1-2%) OIS C1 b L (2.5 = 3.5% ) oS D3 i s o( 35 - 330.ia)
(1.5-2%) s

qy



Glaliiiu|g @L"ul\ uaala — 10

Jlaii) o bl cul€ Eum Al Abgall A<HEN e dands clie Lasnd) )
Yl i pinsins Al 038 (e ik 2D Zuyl JLSY (3] Ak Lgllaind mge )bl
il e aak

: el aie—1

Jall) 38 eal) A<, EDE clasdal) Jae Livally duilall agadl) cujlial) Lug el calitall U<
(B ey dadly )ANED dibienl) AS58] (e dagh (A58 duyhac da)))

AN gkl e sthal Jladd) Gan lied) pead 2l ColSE Lageal) pand e W
e oY) bieal) AS AN (e Adudag cdanlyl) A58l ASHAN

A5 e sl e Zsenall Jladll ana Wlgine OIS Gliall IS goinall Slan and Ay
Al Zantl) 25,80 (e (il Aasl) Zil)

Jaal) Gana L sl IS a9 )Saa gai Lgad el () cliial) JS cing jSual) agaidll e Ll
ailall (e LA il lall paeny Al Elieatl) AEN e ddds lae Lygind 7 send)

vz yaall
P alaAiuN) ae -2

s 2l el JS 5 Al 53Lall (gima dumpanll daydg A ) b (mlisil Gagan ikaaY
s25Soall saill 3 diliany &g S (il Bz A Il Jlemiily oyl i3 Dl LS
Lo il i g ol sl (o A8 S e 6 wn 3ai ey il s S
30 (8l e A Bially I Eibianlly I 5l) S (o IS Cilie Culy i

el olgl Gl g See
ay



OIS ¢Sl gl b sladd) (pe Jumadl Lgaals ol jne sl 8 sliadl) cliial) G Jan sl
e Lgd hLaal) cliial) L anias Jiee JBy Joaibluall e e 586 E ol

Laiad)) JomlbluSall e Loglall claa S oy sagal) 8 Jagale (38 Y 51 i dylgill _dg
IS Gun (e Bagal) & Jeadlsn djlal) Adkall 3wyl Gl ¢ Ailant sl colS d3ilgd) Glaa
el

s siaally Joambluall e Lglall pial) dilad) cilos KU 22501 et 2083 25 clyal
P Sl LRl dlatl) Al 63wy g gund 21 il cggund 13 5 A8l 5l dayy b

q¢



alwagill - 11

A pa) S Ay Alagiaaly wicall Ailaall JoambluSall e diglall Gl aladi) ase -

((Baony oos) Asoad el dalig Lath fgl (e gond 13 iae 2y

Al 5 oaanld sy B oopeal JeumbluSall chiaaiue ae B ualid ASHlAe -
Bl edad) e duelal) 5auSO 53lcadl) Aalid Jiads Gl 5 eastiall daua

poial¥) (e degimn dpiaes il & Joaiblual) e dglall cilaaSH Bt —
A g Jeimlbla€all e dglall (gAY il piaatiidll 5aga aviil cilud) sl
+JoaiblaSaall A5 =l pasal il el

A)sally Abeatll Jalaal) b oS 2 ) Jaghad e &yguad) Aaall By (y All) yaii
LAl il G dagling

b mliy cclapsll i Asal dgall JS gy Aibieally Al Jaladll e ST -
Gaoally zoad) Jie dan Vs 230l Calaise aa S Lgd (35S0 Al YA

q0



aalall - 12

[1] ABRAMOWIC Z., ZUCCOTTI G., 2016. DRUG PAST THEIR EXPIRATION
DATE, JAMA, 1-2.

[2] LOWE A., 2001. STORAGE, STABILITY AND IN-USE SHELF-LIFE
GUIDELINE FOR NON-STERILE MEDICINE, LONDON.

[31 SINGH S., 1999. DRUG STABILITY AND SHELF LIFE DETERMINATION
ACCORDING TO INTERNATIONAL  GUIDELINE, @ PHARMACEUTICAL
TECHNOLOGY, 68-88.

[4] MANSOORI A, IBRAHIM K, ET LA, 2001. GUIDELINES OF STABILITY
TESTING FOR PHARMACEUTICAL PRODUCTS , UNITED ARAB EMIRATES.

[5] KHANCHANDANI R, SRIVASTAVA B, 2015. EFFICACY, SAFETY CONCERN
AND DISPOSAL PRACTICES FOLLOWED FOR EXPIRED DRUG
PREPARATIONS AMONG MEDICAL PERSONNEL, EUROPEAN JOURNAL OF
BIOMEDICAL AND PHARMACEUTICAL SCIENCES.

[6] SABINE K, KSENIA F, 2017. STABILITY TESTING OF ACTIVE
PHARMACEUTICAL INGREDIENTS AND FINISHED PHARMACEUTICAL
PRODUCTS, WORLD HEALTH ORGANIZATION, UK, 1-53.

[7] WORKER GROUP OF THE MEDICINES MANAGEMENT TASK GROUP,
2016. GOOD PRACTICE GUIDANCE FOR CARE HOMES

a1



—EXPIRY DATES, ENGLAND.

[8] GUIDANCE TO THE NHS ON THE LICENSING REQUIREMENTS OF THE
MEDICINES ACT, 1968, LONDON.

[9] BRITISH NATIONAL FORMULARY, 2000, LONDON.
[10] NHS, 1998. IN-USE SHELF-LIVES OF MEDICINES, LONDON.

[11] GHAELI P, 2014. DRUG EXPIRATION DATE DILEMMA, JOURNAL OF
PHARMACEUTICAL, 1-2.

[12] SWAROOP A, VARUN D, 2011. A GLIMPSE ON EXPIRY DATE OF
PHARMACEUTICAL DOSAGE FORMS, PHARMANEST-AN INTERNATIONAL
JOURNAL OF ADVANCES, 2-5.

[13] AULTON M, TAYLOR K, 2013. AULTON'S PHARMACEUTICS: THE
DESIGN AND MANUFACTURE OF MEDICINES, UK.

[14] CONTINUING PROFESSIONAL PHARMACY EDUCATION (CPPE)
SUPPORTING CARE HOMES IN MEDICINES MANAGEMENT, 2007.

HTTPS://WWW.CPPE.AC.UK/PROGRAMMES/L/SUPPCAREHOME-E-(0.

[15] HTTPS://WWW.FDA.GOV/DRUGS/SPECIAL-FEATURES/DONT-BE-
TEMPTED-USE-EXPIRED-MEDICINES, 2016, USA.

[16] ¢y Calilly damsilly canpeill cyad) Sl cBagall laca ) i ¥ oV Fep syl

- &

d.um.l

v


https://www.cppe.ac.uk/PROGRAMMES/L/SUPPCAREHOME-E-00

[17] HUYNH K, 2009. HANDBOOK OF STABILITY TESTING IN
PHARMACEUTICAL DEVELOPMENT: REGULATIONS, METHODOLOGIES AND
BEST PRACTICES, SPRINGER SCIENCE &BUSINESS MEDIA, GERMANY.

[18] BAJAJA S, SINGLAD, 2012. STABILITY TESTING OF PHARMACEUTICAL
PRODUCTS, JOURNAL OF APPLIED PHARMACEUTICAL SCIENCE,129-138.

[19] NAVEED S, BASHEER S, 2016. STABILITY OF A DOSAGE FORM AND
FORCED DEGRADATION STUDIES, JOURNAL OF BIOEQUIVALENCE &
BIOAVILABILITY, 191-193.

[20] SAFILA N, SIDRA S, 2016. DEGRADATION IN PHARMACEUTICAL
CREAMS: ASCORBIC ACID DEMONSTRATING PHENOMENON, JOURNAL OF
BIOEQUIVALENCE & BIOAVAILABILITY, 80-83.

[21] BAERTSCHI S, ALSANTE K, ET AL, 2016. PHARMACEUTICAL
STRESS TESTING, PREDICTING DRUG DEGRADATION, LONDON.

[22] desls csiiee L anall JSEVI (aed Soall Glals Ladiall slgiile Yo vey (gl

[23] DENYER S, BAIRD R, 2007. GUIDE TO MICROBIOLOGICAL
CONTROL IN PHARMACEUTICALS AND MEDICAL DEVICES,

LONDON.

[24]1 THE INTERNATIONAL PHARMACOPOEIA, 2019.

QA



[25] CASCAVAL D, POSTARU M, KLOETZER L, ET LA,2016, CHEMICAL
STABILITY OF VITAMIN B5, INTERNATIONAL CONFERENCE ON
ADVANCEMENT OF MEDICIN  STABILITY OF VITAMIN BS,
INTERNATIONAL CONFERENCE ON ADVANCEMENTS OF MEDICINE
AND HEALTH CARE THROUGH TECHNOLOGY ,341-344.

[26] HEISE R, SHAZIK C, MARQURDT Y,2012. DEXPANTHENOL
MODULATES GENE EXPRESSION IN SKIN WOUND HEALING IN
VIVO,SKIN PHARMACOLOGY AND PHYSIOLOGY,25 :241-248.

[27] HUI X, HORNBY S , WESTER R ,EL LA,2007, IN VITRO HUMAN
NAIL PENETRATION AND KINETICS OF PANTHENOL , INTERNATIONAL
JOURNAL OF COSMETIC SCIENCE,(29) 277 — 282.

[28 ] KHATER S, WEST C, 2015 , DEVELOPMENT AND VALIDATION
OF A SUPERCRITICAL FLUID CHROMATOGRAPHY METHOD FOR THE
DIRECT DETERMINATION OF ENANTIOMERIC PURITY OF PROVITAMIN
B5 IN COSMETIC FORMULATIONS WITH MASS SPECTROMETRIC
DETECTION , JOURNAL OF PHARMACEUTICAL AND BIOMEDICAL
ANALYSIS 102 (2015) 321-325

[29] BRITISH PHARMACOPOEIA 2009 ,BRITISH PHARMACOPOEIA
VOLUME | & Il , MONOGRAPHS: MEDICINAL AND PHARMACEUTICAL
SUBSTANCES , DEXPANTHENOL

[30] WILMA F, BERGFELD M, DONALD V, ET LA, 2017,

19



SAFETY ASSESSMENT OF PANTHENOL, PANTOTHENIC ACID, AND
DERIVATIVES AS USED IN COSMETICS , SCIENTIFIC LITERATURE
REVIEW FOR PUBLIC COMMENT.

[31] (\‘\o‘\‘\‘o‘\‘\/\ c\'\/ic'i/\o) z\fl}uc&fmd drala Clygudine cddifgall A8yl Y o ) o ‘o PRYRRIN|

[32] HAWARD C , NICHOLAS G, POPVICH V , 2001 e all Y aall JIKY)

((pasie) elsall ) ol

[33] RAHMAN S, BHATIA K, KHAN AQ, KAUR M, AHMAD F, RASHID
H, ET AL 2008, TOPICALLY APPLIED VITAMIN E PREVENTS MASSIVE
CUTANEOUS INFLAMMATORY AND OXIDATIVE STRESS RESPONSES
INDUCED BY DOUBLE APPLICATION OF 12-O-TETRADECANOYL
PHORBOL- 13-ACETATE (TPA) IN MICE. CHEMBIOL INTERACT ;172
:195-205.

[34] TRABER M, ATINSON J.2007 , VITAMIN E, ANTIOXIDANT AND
NOTHING MORE , FREE RADICAL BIOLOGY & MEDICINE , 43 : 4-15

[35] MURRAY S, BEYRICH U, LEHRBUCH L., 1973. QUALITY
CONTROL IN PHARMACEUTICAL INDUSTRY, A WILEY COMPANY,
AMERICA.

[36] hbcisibagll ki daCa (i) LedlSaag dusaY) o Lo gl LN AT (g Fgul

[37]  djpm@ienr Ay chpidie il ddhdl YO G gl

(Y YoYYocYV) c\‘\/ic'l/\o)ua



[38] BRITISH PHARMACOPOQEIA, 2015, LONDON.

[39] CHESTER J, COOPER, R., 2019. EFFECTS OF PH ON MICROBIAL
GROWTH MICROBIOLOGY LABORATORY, 1-6

[40] USP 38/NF 33, 0212, THE UNITED STATES.

[41] EBNER F, HELLER A, RIPPKE F, TAUSCH I, 2002. TOPICAL
USE OF DEXPANTHENOL IN SKIN DISORDERS ,AMERICAN JORNAL OF
CLINICAL DERMATOLOGY,3(6) :427-433.]

[42] SAUL H, 1948, THE COMPARATIVE STABILITY OF PANTOTHENIC
ACID AND PANTHENOL.

[43] SHEHATA M, TAWAKKOL SH, ABDEL FATTAH L, 2002.
COLORIMETRIC AND FLUORIMETRIC METHODS FOR DETERMINATION
OF PANTHENOL IN COSMETIC AND PHARMACEUTICAL FORMULATION,
JOURNAL OF PHARMACEUTICAL AND BIOMEDICAL ANALYSIS 27 (2002)
729-735.

[44] EID M, WAHBA M ,2012. ANALYTICAL AND STABILITY STUDIES ON
MEDICAL COSMETICS , AMERICAN JOURNAL OF ANALYTICAL
CHEMISTRY, 3, 277-281.

[45] MAHBOUBI A, ALVIRI M, AFSHAR M, 2019, DEVELOPMENT AND
VALIDATION OF A FAST, SIMPLE AND SPECIFIC STABILITY INDICATING
RP-HPLC METHOD FOR DETERMINATION OF DEXPANTHENOL IN EYE



GEL FORMULATION,JORNAL OF PHARMACUTICAL RESEARCH ,18(2)
:670-677.

[46] KUMAR A, CHOWDHURY P, 2016, SIMULTANEOUS
QUANTIFICATION OF DEXPANTHENOL AND RESORCINOL FROM HAIR
CARE FORMULATION USING LIQUID CHROMATOGRAPHY: METHOD
DEVELOPMENT AND VALIDATION , HINDAWI PUBLISHING CORPORATION
SCIENTIFICA VOLUME 2016, ARTICLE ID 1537952, 8 PAGES.

[47] DOGANY A, KOKSEL B. CAPAN Y,2018 , SIMULTANEOUS
DETERMINATION OF DEXPANTHENOL, LIDOCAINE HYDROCHLORIDE,
MEPYRAMINE MALEATE AND THEIR RELATED SUBSTANCES BY A RP-
HPLC METHOD IN TOPICAL DOSAGE FORMS , JOURNAL OF
CHROMATOGRAPHIC SCIENCE , 1-9.

[48] BRADY J, DURIND T, LEE PI, 2017. POLYMER PROPERTIES AND
CHARACTERIZATION,DEVELOPING SOILD ORAL DOSAGE FORMS ,
CHAPTER 7 :181-223.

[49] REACHIN CHEMICAL.CO,LTD , TECHNICAL DATA SHEET , REPOLY
315.

[50] EMAN A, MONA B, SEDIK Z., 2018. THE RELATIONSHIP BETWEEN
QUALITY OF COSMETIC (HAIR CONDITIONING CREAM) AND MICROBIAL
ACTIVITY DURING STORAGE PERIOD, RESEARCHGATE, 1-22.

[51] CARMEN M, ALEJANDRO J, 2012. EFFECT OF TEMPERATURE AND

CONCENTRATION ON THE VISCOSITY OF AQUEOUS SOLUTIONS OF 3-
Y oY



AMINOPROPANOIC ACID, 4-AMINOBUTANOIC ACID, 5-AMINOPENTANOIC
ACID, 6-AMINOHEXANOIC ACID'\REVISTA COLOMBIANA DE QUIMICA, 123-
131.

[52] YIMSIRIA P, MACKLEYB M.R, 2006. SPIN AND DIP COATING OF
LIGHT-EMITTING POLYMER SOLUTIONS: MATCHING EXPERIMENT WITH
MODELLING, CHEMICAL ENGINEERING SCIENCE, 3496-3505.

[53] WIDIYATI E, SUHARTO T, SETIAJI B,2015 ,THE EFFECT OF
STEARIC ACID AND TRIETHANOLAMINE (TEA) ON PHYSICAL AND
CHEMICAL PROPERTIES OF COSMETIC EMULSION USING COCONUT OIL
AS RAW MATERIAL , INTERNATIONAL JORNAL OF APPLIED CHEMISTRY
11(3) : 343 -349.

[54] RAHMAN S, BHATIA K, KHAN AQ, KAUR M, AHMAD F, RASHID H, ET
AL 2008, TOPICALLY APPLIED VITAMIN E PREVENTS MASSIVE CUTANEOUS
INFLAMMATORY AND OXIDATIVE STRESS RESPONSES INDUCED BY
DOUBLE APPLICATION OF 12-O-TETRADECANOYLPHORBOL- 13-ACETATE
(TPA) IN MICE. CHEM BIOL INTERACT ;172:195-205.

[55] ITO J, KOMURO M, PARIDA I, ET LA, 2019, EVALUATION OF LIPID
OXIDATION MECHANISMS IN BEVERAGES AND COSMETICS VIA ANALYSIS
OF LIPID HYDROPEROXIDE ISOMERS , SCIENTIFIC REPORTS ,
14:9(1):7387.

[56] YEHYE W, ABDUL RAHMAN N, ARIFFIN A, ET LA,2015.
UNDERSTANDING THE CHEMISTRY BEHIND THE ANTIOXIDANT ACTIVITIES

VoY



OF BUTYLATED HYDROXYTOLUENE (BHT) , EUROPEAN JOURNAL OF
MEDICINAL CHEMISTRY , 101 :295 -312

[571 TADAR K ,2020 , NUTRITION AND GROWTH OF BACTERIA , ONLINE
TEXT BOOK OF BACTERIOLOGY,

[58] TAHILIAN A, BEINLICH C, 1991, PANTOTHENIC ACID IN HEALTH AND
DISEASE, VITAMINS AND HORMONES, VOL. 46

[59] TRABER M, ATINSON J.2007 , VITAMIN E, ANTIOXIDANT AND
NOTHING MORE , FREE RADICAL BIOLOGY & MEDICINE , 43 : 4-15

[60] WILMA F, BERGFELD M , DONALD V, ET LA.2019.SAFETY
ASSESSMENT OF IMIDAZOLIDINYL UREA AS USED IN COSMETICS ,
COSMETIC INGREDIENT REVIEW.

[61] SHIVSHARAN U, RAUT E.S., AND SHAIKH Z.M.1997. PACKAGING OF
COSMETICS ,CANADIAN MEDICAL ASSOCIATION JORNAL, 15;156(6):764-5.

[62] RUNGRATANAWANICH W, MEMO M, 2018. REDOX HOMEOSTASIS
AND NATURAL DIETARY COMPOUNDS: FOCUSING ON ANTIOXIDANTS OF
RICE, NUTRIENTS 2018, 10, 1605

[63] E.A.RAWLINS: REVIEW ON PHARMACEUTICAL PACKAGING;
BENTLEY’S TEXTBOOK OF PHARMACEUTICS EDITED BY 8™ EDITION PAGE
NO- 685-709

[64] USP39/ OFFICIAL MONOGRAPHS / ZINC OXID P: 5625.



[65] YARIMKAYA BAS S,ET LA.2014, SIMULTANEOUS DETERMINATION OF
DEXPANTHENOL, LIDOCAINE HYDROCHLORIDE, AND MEPYRAMINE
MALEATE IN COMBINED PHARMACEUTICAL GEL BY CAPILLARY
ELECTROPHORESIS, TURKISH JOURNAL OF CHEMISTRY, 38: 756 — 764

[66] GABRIELA OLTEAN E, OLTEAN G. CHIURCIU C, 2016, HPLC
DETERMINATION OF D-PANTHENOL AND GLYCYRRHETINIC ACID FROM A
HERBAL ANTI-HERPETIC SUPPLEMENT, MEDICAMENTUL VETERINAR
VETERINARY DRUG VOL. 10(2).



Abstract

Dexapanthenol is one of the substances with common use in the
pharmaceutical and cosmetic industries, in the pharmaceutical industries it is
used in the treatment of burns, wounds and ulcers of all kinds, and is used to
calm irritated skin and relieve the manifestations of redness and rashes
(urticaria and atopic dermatitis).

In the cosmetic industries, dexapanthenol is included in many personal care
products, including creams for skin care, preparations for treating burns,
solutions for hair and skin care, in addition to shampoos and lotions.

This research included analyzing the samples of the local creams containing
dexapanthenol (medicinal and cosmetic) stored at room temperature, and
comparing them with the brand cream which has the same composition when
opened and during use by patients by simulating the method of their use at
home, and monitoring their stability during the period of use.

A set of tests were conducted on these creams to monitor their stability, which
are: macroscopic, physical, chemical, and microbial tests, and the effect of
the type of filling tube and the effect of the combination with vitamin E on the
stability of dexapanthenol, as we found that there is no remarkable difference
in quality between the creams produced By local companies (pharmaceutical
or cosmetic), and that the cream packaged in a metal tube had better stability
than the cream packaged in a plastic tube, and the presence of vitamin E
(alpha-tocopherol) contributed to increasing the stability of dexapanthenol,
and the brand cream was the best of all criteria.

Finally, in use shelf life for the local cream (medicinal or cosmetic) containing
dexapanthenol and stored at room temperature was determined to be 13
weeks, compared to 22 weeks for the brand cream with similar composition.
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