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Stress condition Drug substance Drug product

As solution or  Solid dosage

As neat solid suspension form?* Liquid®

Hydrolysis (Acid, Base, and Thermal) v V ¢
Oxidative N4 J
Photo-degradation J N4 v V
Thermal J v V
Thermal/Humidity J v

For tablets, capsules or powder blend. Stress intact dosage form; do not grind or put into solution.
PFor oral solutions, oral suspensions, or parenterals.
“Not required for buffered formulations.
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Type of analytical | IDENTIFICATION TESTING FOR ASSAY
procedure IMPURITIES R R
- dissolution
(measurement only)
- content/potency
characteristies gquantitat. limit
Accuracy - + - +
Precision
Repeatability - + - +
Interm Precision - + (1) - + (1)
Specificity (2) - + * N
Detection Limit - - (3) +
Quantitation Limit - +
Linearity - + - +
Range - + - +

signifies that this characteristic is not normally evaluated
+  signifies that this characteristic is normally evaluated

(1) in ecases where reproducibility (see glossary) has been performed. intermediate
precision is not needed

(2) lack of specificity of one analytical procedure could be compensated by other
supporting analytical procedure(s)

(3) may be needed in some cases
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g 1.5 585 uhslSsrnm cpel sl D5 fE 2.5 385 Glils Jands asnisea (o s
B33 guudl) 28 35085 p2e s Jis (388 20 <) Gy sialll Blitia) G i) sdail

l
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Ahslsua cal Ji) (D Balys VLAY mo3ll sale S5 iy
PH=3.5 ¢(2:3) 50MM 3lini i o6/ Jsitise zsi
T 2.0 385 3hplSsmn ol 08 D5 Jf 15 385 Slils Jssd pisnn o ssin
L e LSl (il peed) A U Gty IS e 41, Qo] Josd sl

pH:30 ‘(23) SOmM‘;i\sM_,S glﬁj/dyh:m LST uﬂ‘);.m“ J}H\ pH ualﬁ.&l} Lﬁd_)bﬂ\ C}‘)l\ 3ala 'B.Jl:s)'
g 2.0 385 ubslSsma cpd Ji) (D5 Iff 2.0 5 Slile Juwdsd apisea o (ssing
G153 suall A 5\a3 aae g iy GBS e 4Dy Jumdl Jucd sAagl

sl el ) (A5 Balys sl 3l ale 55 (aliily ew uiiigiandly Joilinall dlasid
PH=3.0 «(2:1:3) 50MM _iliws s £ 18/ 5 siansl/ J 5ilise
g 225 3550 ahisma cel Jil (D5 Jfg 175 585 Glile Jawdsd amasea o (ssing
A e LeSls 08l sa gend) A 0 (puaaty Sl Jad rdncl
}
s uad Ji) D Baliys LD g3l Bale S5 (ali)
PH=3.0 «(2:1:3) 50MM _3lius b ¢85/ 553 s/ J siline i
I 2.5 385 wubslSsmm cpd da) (s g 1.7 55 Slile Jawdsd apisea o (ssiny
Crapablga gial) Aad Jodi (aldaily (i adlga guaally (o psions sdall) ol B5liaa Bglhiy Sliae Juad :dall)
(Jia) haiall | ghall)

radl b}

aed Llaia) Glel cala)) ehaiall shall b (lils Jaund g asmga) Ll 2ol sale 3858 5045 die —
1.7 s (lils Jusagd asisa) ol ol salal Jae¥) 385l G G228 5 sally G fians sl
(5.9 mM) J¢

s gully s siall) Bliial Lol Caadlis hyatiall olall 8 Jyiigiand) da 30l Ne -

aed adlgas Llin) Lol Cun (e Jilaill Jumdl a Dpaiall ohall pH I diaidiall aill o) -

PH=3.0 & dyaiall Hohall pH 1 Hiall Aaill cul€s (g0 99 unalls (a3 pians sl

Gt gileg I o)) T G805 saally (i sill) aadl dadl) i) s i (14) sl Cpw
lalohY Daenall oy Gand) leany o Adiaall A8 aiall ekl Jlexivd ua (he dlidadl) Adtiadl)
el pshall ) Yseay dibial) 5aeeY) Jlaxtivly ehatiall ohll pH 5 sa)lall g3l GRS 58555 g5
iadlly dadl) oy oulil) (Peak Impurity dadll s sdadll ClEaY ulee 205 e laldie) @lliy JiaY)
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Gle Galab anill s o N 5)LEY) jaass (Tailing Factor 4l Jus Jsle (Resolution led) )

OESOUE (e S

Aadaall Jag palt Tag (o805 guuly (i apiocn sl wall Al i E8) il ausl 1(14) Jsaa)

Ll L Jale

) A8 aa )

L) 4L

daiall gkl

g | s&d

S

I

- +

PH=3.5 ¢(1:1) 50mMM _liussh ¢ /55 siansl 33

- +

+

PH=3.5 ¢(1:1) 50mMM _liussh ¢/ 55 siansl 33

PH=3.5 ¢(3:2) 50MM lius s ¢85/ 555 sl a3

PH=3.5 ¢(2:3) 50MM ilius st ¢ 5/ a5 sl zype
Jg 1.5 TEAHCI aslSspam ol J) DU

ola 250) CL8 1) 2panl g5 doant o Gadl yshall i

280 5 A Gl 4a Ay (e 4.6 X

PH=3.5 ¢(2:3) 50MM iliussb £ 5/ J5ilise a3
s g 2.5 S5 Sl Jaandsd agigea e (g5
Jg 1.5 S5 a5l 0 o di)

PH=3.5 ¢(2:3) 50MM ilissh ¢ 65/ silicn 550
s Jfg 1.5 S5 Glile Jaandsd asmrgpa o o
Jfg 2.0 385 ahslS e cpal Ja)

Ny Jfg 2.0 S5 Slile Jandgd asdgea o (going
Jfg 2.0 S5 ahslS i el Ji)

PH=3.0 ¢(2:1:3) 5OMM bius b 5 85/ Sy issianl/ It
g 1.75 585 e Jawdss asisea o (geing
Jfg 2.25 385 ahslSs e cnel s D

PH=3.0 (2:1:3) SOMM sl o 85/l s/ I siise
Sy Jfg 1.7 5850 Qlils Jaundsd asnipa o a5in
C18 asanll g5 cJfg 2.5 385 a5l pnm el Ji)
Ayl H)ha Aapd A Abha Aas (ple 4.6 X ale 250)
(o) A gilag Sl g )

Algiall apaall Aailge e dadll L) dag (-) LAlsdal) 2saall A8 Aadll lod) A (+)




70

pp JiY) ehatdl sl ol il

(PH=3.0 0.05M 38 5) liwssill ¢l Jslans Jysiisinaly Jsilisall (o Bl £53005 i ya gt
£ 2.5 5 lile Juadgd asaga e g 175 e ging (il Lo asa/aan/aaa 30:15:45) duy
Jstaall (e Je 1000 3 & sl pua cud Jil D (e

Pty shiall Al gilas S dag i) slaie ) a3 Ba Laa

Calse sas (UL <Shimadzu LC-20AT) HPLC ¢1a¥) 4l alLul Ll siles KU Slea @ Slealdl &
2 3ll Lely) 4amq5 «Photodiode Array Detector (PDA) AUl gl slaall CallS (1
Al 3 T lag cchle g3lis ol Unimy s JJaxd e lpl) gecall 2l Janind Jadlly
Shimadzu el Jeae Lind 55 shall Aapsy Sty (s Blenall dpanll Sans ¢((Silesisl)
A8 Ui (e opshl 5 285 2004 o) s zalipll 1aas Sleally oSl dal (e 2xall LCsolUtion
.4uLW Shimadzu

.Isocratic elution (1S5 5Y) Juadl) :Juadll alai o

Slugdl) Bl Jolaas Jasiiginadly Joltisall (e Cilie A £ 55505 pdize gie tehatall jshall o
J8) DN e g 2.5 e sing (@il e aan/paa/aas 30:15:45) iy (pH=3.0) 50mM
(Jstadl e Je 1000 IV & il Jawndsd pssa e § 1275 5 abslSynm ol

ASuyeY) sasiall sl cAgilent) C18 usSae jsh o ssing (ale 4.6 X ala 250) :s0sll 0
Al Bha dagd (& dgendl Bl Aa) ¢ JiesSie 5 (USA

A58y Ja 1 oy relafall jelall (3833 Jama o

Photodiode Array AUl Jisall alaall caslS Jlaxinly jiagili 242 :CaiSll daga Jsha ¢t
.Detector (PDA)

cids Sae 20 sdiiall aaa ol

488y 20 s dulaall ey e

242 dasall Jshb die Alel) sadinall 4 sila s KU Jag pllly Alassall 43815 gila g SN Cllaladial) iy
i) shall S5 Baanall canall cibael i ¢ pailea gually (i ians sl aadl Sl Tl jiasils
L SIS Tl (85 el o siall Aadll Ugia yulans 2.0 e ST T Ll Juad¥)
Ot sl A Aualiy opialel) UL ylaliies dady Laad Lal 5 Cu

i il Ladd Jfg 2.5 S5 dhatial jslall a5 ) aslSs s e dit) SO dilia) e g
& Jeafl) ehasall Hhall Jlasialy Jullis 2.0 ¢ JH Gl Jale OIS i (83 5ul) A alis
Al Jadl julaay Jead) daslially Jead¥) Jeaill e Jeanl)

Jsine Juab () e Bliae guaaia 5L duws 4383/da 1 Gl Jama Jac] S

Llay) glejl clS (ol cadlsguaalls 25l s paens G siall (gpadl) Jslaall) Y1 AS Laa b
gsadll Jsladll) 200 A L) g el o 4380 6.4 54883 14.9 00850 susills (13 sl
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53 guaally Cpinians sl TaliiaY) el il (a)siS o (3853 mlly )5l 003 (i pfions sl
- L) ST Al e il g SI sllalail (18) 5 (17) JSEY) s

mal Wz Intensity | 576,224
a0 -
4':": 4 - {-Pseudoephedrine Levocetirizine
1 Sulfate Dihydrochloride
304
20
10
E N ey 1 L
I:I_'"'|"''|'J1‘L'J1.~"|""|""|"'JT'~|""|""
] 25 50 7a 10.0 125 150 175 200
adsalll 32 gilag ) bahial) :(17) Jedd)
libr ¢y pablgaguantly sl g g Coanoaghll Jilad) (ggadl) Joil

maL Max Intensity - 537 988
50
40
30

1 Pseudoephedrine Levocetirizine
- ] Hydrochloride Dihydrochloride
10

] e
Ij-'"'|k/'4\':"l1\\''‘.kl-ﬂ-'JTilrijl'\lI'|"''|""|"'JT'1|'\IJ"'|""
0.0 25 5.0 7ha 100 125 15.0 175 200

ga.l‘g.qﬂ\ gé\j‘v‘gih‘gﬂ\ bhidll :(18) Jsd)
LIS Crp20lga geally 1) 818 6 pdgnd i engdall Jilial) (908 (S

feb Lo Gl (oS Ll dually

(A ol o ) lsasmally (it sill el AL) (5F RIS 3y ol o

(a8 O il gl il el ag) 2.0 (s ST G853 sl s silll (o0 ) IS o
85 ) Al Apnilly A gball aliall el ag) 2.5 (e S pailsasend) Al Gl dale (IS

(USP ) (s

%2.0 (e Ji1 cpialling oiiad ol (bl ol S o

Al 5 Jale s gl CoY) Aailly Allaall Alladl) salal) Ay by el 55l il (15) Jsandl o
OGBSI (e S (8 002800 sl i siall) aadl
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stiall Bg (Bl (338050 pelly (o3 e sial) aal AaR) ) il 2(15) el

Peak Levocetirizine dihydrochloride | Levocetirizine dihydrochloride &
Parameter & Pseudoephedrine sulfate Pseudoephedrine hydrochloride
Oral Solution Oral Solution

Levocet.2HCI | Pseudo.sulfate | Levocet.2HCI Pseudo.HCI

Peak Impurity | Not Detected | Not Detected Not Detected | Not Detected

Resolution

to the closest 22.0 2.1 23.1 2.5
left peak
to the closest - 22.0 - 23.1
right peak
Tailing Factor 1.119 2.006 1.118 1.698

:Forced Degradation Studies dll quAadl clu)ya -5-1

Aal) 5l il LA (e ¢ Al A all A6LAD 520l 5,08 aps (g pul) (Al Cluslyy il g
(o Olsagally O ptiens sl aadl Al Jo5 s Leall 81 Aailly Al Alladll 3alall A g bl
(bl crpaall ¢ sl o paill SV capaill) gyl i) clud) eha) s GiSHLiall g JS
il bl s34 oY «stability-indicating A-sUall saxae 3)sdaal) Allaill 48kl of st of gadais
P Lo e SHLall dpnally (gl Cus Al gl 350al) Gaia

(3 el O ) o852 pually o sl medl L) (g S Sy o

2.0 o ST 58150 ganilly Coiptisnssiall) s el IS o

2.5 e Ji ) sageal) dadl (LD Jale IS o

%2.0 o B Gilliie Giteal i) g)lall Calpaiy) S 4

Rl 0 Jalers Lol o ) Aailly Al ol Alladl) Balall &by il el 35 s (16) Jsaad)
ol AT by shal 3x iy GEGUE (e IS 8 el ply sl asl
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(ermhl) Gu AT g ] Sy o pabls0 genly (o pipensialll pall el LA il £(16) Jgand)

Oxidative Degradation
Levocetirizine dihydrochloride | Levocetirizine dihydrochloride
Peak & Pseudoephedrine Sulfate & Pseudoephedrine
Parameter Oral Solution Hydrochloride Oral Solution
Levocet.2HCI | Pseudo.Sulfate | Levocet.2HCI | Pseudo.HCI
Impurity Not detected Not detected Not detected Not detected
Resolution
to the closest 12.8 2.1 12.9 2.5
left peak
to the closest - 2.1 - 1.9
right peak
Tailing 1.121 1.982 1.121 1.696
Factor
Photo-degradation
Levocetirizine dihydrochloride | Levocetirizine dihydrochloride
Peak & Pseudoephedrine sulfate & Pseudoephedrine
Parameter Oral Solution Hydrochloride Oral Solution
Levocet.2HCI | Pseudo.Sulfate | Levocet.2HCI | Pseudo.HCI
Impurity Not detected Not detected Not detected Not detected
Resolution
to the closest 17.5 2.1 18.0 2.5
left peak
to the closest - 1.9 - 1.9
right peak
Tailing 1.115 1.989 1.118 1.690
Factor
Thermal Degradation
Levocetirizine dihydrochloride | Levocetirizine dihydrochloride
Peak & Pseudoephedrine sulfate & Pseudoephedrine
Parameter Oral Solution Hydrochloride Oral Solution
Levocet.2HCI | Pseudo.sulfate | Levocet.2HCI | Pseudo.HCI
Impurity Not detected Not detected Not detected Not detected
Resolution
to the closest 12.2 2.1 12.3 2.5
left peak
to the closest - 2.0 - 1.8
right peak
Tailing 1.117 1.982 1.119 1.693
Factor

Cromdien s&lll 3 pladl stability-indicating AsUill sassae 4ud)e gilag S plas Adgyla yohai o o3
Sy dxiye ALl Uit siles S Aigpla by e Blall Napall JCEI 3 ol by (08053 sundll
.(IP-RP-HPLC) Ll z53 disi Jlexinly (usSaall shall culd
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Analytical Method Validation 4ldail 48 al) 4aMa (e 3hail) dfps -2

oladl) e il 1 as Ayl e Baall Ay julee (e aSE &3 ([13] ICH Glgass 3 cpae 58 LS
L8 (Jawal)

:Specifity 4 il -1-2
teh b Pla e 3yshaall dbdanll dapkall dpe g5 il
2(19) Sl b LS sundlilly 48 Lie IS pumaiveall Aliadll £ gilag K1) cillaladall Jmasi i -1

mal Max Irtensity : 876,224
] Product
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40
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maU Max Intensily : 837 985
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40
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404
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<)
sdlally aatiuall Aliaall Alaal) 48] gilag <Y cillaladal) £(19) Jedd)
Cilibes (308093 geally o189 pdagd Craiannsiall (g 5all) Jilead) JS) ()
SUS MR (i p8led geudly s 9189 gt O siall (g gadl) Jiluad) JSAN) ()
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JSal) il g dgag Gl sandls i ptises sill JalS) Jeadll (3a% 3 il llaladall 038 (e (g3
¥l 53 guadlls s sall) el Ll Aia)) die lelgul) g JAIS g s Y aily (S Yl
Ll Jolaad e gilag KU Jaladall aa 435laally Jild) JSAN digall Jilladd 482 sila g S0 cillalasiall b
S ome 58 WS 2.0 o ST ) Y1 Aaly Allad sabe JS Ad G cplall a CulSy ¢ sandlll Jslad
P89 saaally Gt sl aadl Jside Jicd 25ms (Sixy Las (17) Jsaad
Lblasl) 45y phal) A gl s il 1(17) Jgandl

a9 guanlly Co i baengall) aal) cplilly Aall) A4l Cua (ra

Peak
Parameter

Levocetirizine Dihydrochloride &
Pseudoephedrine Sulfate

Oral Solution

Levocetirizine dihydrochloride &
Pseudoephedrine Hydrochloride

Oral Solution

Levocetirizine Pseudoephedrine Levocetirizine Pseudoephedrine

Dihydrochloride Sulfate Dihydrochloride Hydrochloride
Peak Impurity Not Detected Not Detected Not Detected Not Detected
Resolution
To the closest 22.0 2.1 23.1 25
left peak
To the closest - 22.0 - 23.1
left right

dadll 35l Hlidl oy Photo Diode Array (PDA) SUill alacall CallS aladinly sdadll s5las jlaal -2
(17) Jsaadl (8 e 58 LS el o2gd Dult) (of ol iy o sl (padlga gl Cpiaptisns lll acb (g JS)
L;T Peak Purity Index 3l 35l 45 e J3 Single Point Threshold 32)iall ddaiil) die culS Gua
ST () a5m3 Y el 03 s gandly s silll el 5l L) o Ul A aall o3a
Ja 4 Stability-indicating Aol agaas e dblanll d5ydall 3508 e Jay Lae aals (58a (e
GBS LR (8 G853 senalls (i sl el Alasall 35l Ciliaia (20)

Impuriy : Not Detected

Peak purity index : 0933355
Single poirt threshold : 01933306
Miramum peak. puslty mdex : 18

)

| Puiity View 0| Pty View
e mAU
- — Purty Curve Pearl-150
::!‘vﬁrgve N |Zero Line
/ \ 0.50
0507 7 \ F1o0 Fo0
/ \ 025
G2 / Fso fs0
0 = = 0,00 = —
1450 1475 1500 1525 "in 1450 14.75 15.00 1525 min
Impuriy : Not Delected Impurity : Not Detected.
Peak purily index : 1.000000 Peak puity index : 1.000000
Single: point thieshold : 0999787 Single point threshold : 0.393804
Minimum peak purily index : 212 Miramum peak pusity index : 195
| Pusity View EJPully View
maL mal
Purfy Curve - Temk
.‘-“"LC‘Ne 1000 e Lin / {1000
025 \ 0259 \ /
00 = T G g - g -0 W=, v ; ; ; ; :
62 63 64 65 65 67 &.Bmin 62 63 64 65 66 6.7 6.6min

Impurity : Not Detected.

Peak purity index : 0993555
Single: point theeshold - 0933938
Minimum peak pusity index : 16

(<)

OSSR SIS (10308 03 susally (i sialll e 5518 Alaasal) iliaiall :(20) JSad)
Cldlas (28053 guaally 215 3103 (i pfisnssill (gpadl) Jil) S (1)

sl s n Cpadlsd gually sl yug (s sl (goadll Jiliall JSEN (o)
(OJ‘)JQI‘,J‘M :dé.u&\ gf Ot il :‘Aci)f\ bﬁ)
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Gme sd LS il Ao e Lilia) Sy Jilad) emsiaall e gyl Cupaill ciludyy Caetd Laff —

:Linearity duail) -2-2

b b DA (e 5yshaal) ALlanll Agy)lall ddad a3

¥l 5l (2518260 ot siall Apally S5 Aadl) Aalise o bl WD dlia of i1
Alaa) 3yl Jlarialy JLESY) g5 ani o5y e batl elyaY) Jlne Jy oo (i€ il
e Janll a5.(21) JEN 8 (e s LS (graall lapall A5k LYl Jas sy afig dplia
228 Cayelaly Tl ) Jalae Jia dpalyy o a5 (Lol Jila) 4nds Tl ) ok (g il glall
bl e dlle dajy Gl pagil)

i) gyanaly LY s Jaag Y Heaall g Byl ot alal @ ddadig LaliyY) Julae sl ()
(i) a5 ganilly (351 5 309) Opionssiall Arsilly Bl Y ok Aalaag (gylumal) Laslly cilayyal
Ll o Jay Laa 0.99 (e S Ll e lalas of i Caum ¢(18) saad) b Aniiasa (slSsum
DM lpall L) Aabians S50 G (o8

Abdatl) A&y hal) ek julas il 1(18) Jsaad

Parameter Levocetirizine Pseudoephedrine | Pseudoephedrine
Dihydrochloride Sulfate Hydrochloride

Correlation
Coefficient (R) | 0.9998 0.9997 0.9999
y-intercept 6001.62 1836.64 6386.21
Slope 12107.92 398.60 420.37
Residual Sum | 1900359353 2172284675 169799098
of Squares
Standard Error | 14531.04 15535.92 4343.57
Regression y = y = y=
Line Equation | 12107.92x+6001.62 | 398.60x+1836.64 | 420.37 x+6386.21

IS0 Agiial) Lol oplal) Qs el Ladl 3 :Analysis of Variation (ANOVA) ol Jilas -2
(21) IS8 G e s LS ilae ouliill Qi o i s daladd) s Jal e Bl ek e 30l
5l Lol Y1 Julad e alall o3 S5 S 5ale JS A Cilabiaal cillabaia Jiay 530

Y Dsaall we adaliill Al A8 gan Caiaai 1y ) saall ge @l Al confidence interval A& s -3
s dall Alad 2l S
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Linearity {Levocetirizine Dihydrochloride)

Peak Area Conc (ug/mL)
123929 10
248677 20
492588 40
740848 60
§73630 80
1205300 100
1470805 120
1701625 140

SUMKMARY OUTPUT

Regression Siaiishics
0.999248051 Multiple R
0.999892125 R Sguare
0.999657916 Adjusted R Square

14531.0371 Standard Error
11 Observations

1934650 160 ANOVA
2158316 180 Significance . F 5 55 ar
2454862 200 4.08E-17 2922362623 6.1T08E=12  E.1706E+12 1 Regression
211151038.3 1900358353 9 Residual
6.1725E+12 10 Total
Levocetirizine Dihydrochloride
2000000 Upper 95.0% ower 95.0% Upper95%  Lower95% Pvalue t Staf  Stand Errorloefficients
2496563 -12962.39 24965.62803 -12962.3943 0.492200228 0715914 8383.134 G001.617 Intercept
12268.14 119477 1226814225 11947.68588 4.07869E-17 170.8482 70.82758 1210782 X Variable 1
2500000
/ RESIDUAL QUTPUT
2000000
8 / Residuals Square R ¥ Dbservalion
L 100000 9933892253 -3151.80778 1270808078 1
F / y=12107.92 x+ 600162 2301292.276  1517.00108 248159.9989 2
L— R=0.9998 5051780227 2247.61879 4803183812 3 Linearity Report
65769105.96 8171.238501 7324T6.7635 4 coeff.corr] 0.999846
I / 1010318.056 -1005.14579 974835.1458 5 intercept| 6001.617000
132101187.7 -11483.5281 1216793.528 6 Slope [ 12107.91911
c’/ 140485733.8 11853.08983  1458851.81 7 RSS | 1900369353
o 2649236494 514707343 1701110.283 ] ANOVA_| See above
@ =0 oo =0 200 =0 74281557.82 -BB18.67485 1943268.675 ]
Conc., pg/mL 735009424.4 -27111.0572 2185427.057 10
733140127.2 27076.56048 2427585.44 1
RSS 1900359353
Linearity (Pseudoephedrine Sulfate)
Peak Are: Conc (ua/mL) SUMMARY OUTPUT
109031 240
202309 480 Regression Statstics
386666 960 0.395718 Mutiple R
569744 1440 0.999438 R Square
758630 1920 0.999374 Adjusted R Square
965743 2400 15535.92 Standard Error
11314584 2330 1 Observations
1312314 3360
1530025 3840 ANOVA
1736646 4320 Significance F F MS ar
1936369 4800 6.1986E-16 15959.39 3.85204E+12 3.85204E+12 1 Regression
2413649839 2172284675 9 Residual
c
Pseudoephedrine Sulfate BEsaziEZ 10 Total
2500000 Upper 95.0%Lower 95.0% Upper 35% Lower 95% P-valve fStaf  Stand Error Coefficients
221121 -18438.82 221121  -18438.82 0.842197127 0.204916 8962.887 1836.639741 Intercept
40574 391464763 40574 3914647634 6.19863E-16 126.3305 3.155235 398.602401 XVariable!
2000000
/ RESDUAL OUTPUT
§ 1500000 R Sguar R ¥ | Observation
I ¥=398.60 x +1836.64 132935819 11529.78 97501.21588 1
E // R=0.9997 83598248.4 9143.208 193185.7922 2
a ieooow 4713481.08 2171.055 384494 8447 3 Linearity Report
/ 36967581.9 60801 575824.0872 4 coeff.cory 0.999718154]
conoon 72645785 -8523.25| 767153.2407 5 intercept| 1836639741
52716281 T260.588 9584824022 5 Slope 398.602401
/ 335532808 -18317.6 1148811.555 7 RSS 2172284675
° 830979044 -28826.7 13471140.707 ] ANOVA | See above
B w000 w000 3000 aoon sooo 8000 5977338.52 -2444.86 1532469.86 9
185045098 1284688 1723799.012 10
Conc., pg/mL 451173089 21240.84 1915128.165 1
RSS 2172284675
Linearity (Pseudoephedrine Hydrochloride)
Peak Are Conc (ugimL) SUMMARY OUTPUT
sgsas Moo
108648 240 Regression Statistics
211715 480 0.999921 Mutiple R
306508 720 0.999841 R Square
412469 960 0.999824 Adjusted R Square
505501 1200 4343.566 Standard Error
603963 1440 11 Observations
712578 1680
816295 1920 ANOVA
911903 2160 Significance F M5 55 df
1021378 2400 2.08E-18 96769.253 1.07TE+12 1.07E+12 1 Regression
18866366 1.7E+08 9 Residual
1.07E+12 10 Total

Pseudoephedrine Hydrochloride

1200000

Lipper 95 0% wer 95.0¢ Upper 95% Lower 95% Pvalbe I3

424 3572 416.3740| 42435715

1000000 *

RESIDUAL OUTPUT

Staf

and. Eroefficients

12054.86 717.5536 12054.864 717.5536 0.031271| 2548507 2506 6386.209 Intercept
416.3749 2.06E-18 238263

Residuals Squar Residuals Predicled Y2bservalion

1.76  420.386 X Variable 1

2937337 1713886 56830.13 1
- 1857713.4 1373.941 107274.1 2 Linearity Report

12624451 3553.09 208161.8 3 coeff.cor] 0.999920741
200000 64554627 -2540.76 309048.3 4 intercept| _ 6386.2086
6407931.3 2531389 409937.6 5 Siope 420.3660)
200000 28349889 -5324.45 5108255 3 RSS | 1697590984
59757722 773031 6117133 7 ANOVA_| See above

o 535.49765 -23.1624 T12601.2 8

R o0 B —, 78735633 2805987 813439 ]

Conc., pg/mL 61200006 -2473.86 9143769 10

37384493 6114286 1015265 11

RSS

1697959058

Addat) A5y yhal) Adad cilyiaiag guilis 1(21) Jsdd)
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:Range Jlall -3-2

OLERY) 3855 e %200 — 10 adimall Jlaall (LS5 dhadll dulyy (e ALl A5phall Jlae @ELLI 23
Al LSl Jlad) 138 laal 5 s

adyylall 48l Jayally Ahadl) (e Adgiie Aapy bl ehal) Bia sagan aie ff Jladl la gaua-1
vie s Jlaad) 13 e gl (e lpeS e gtiat cilie e bl ehal) Saky Laie dliail)
bl g Al Cogan sall Jlaall 138 a50s

s Sl sl miiall syledd ICH ) (e aaadly Cogaagall Jlaall (53Y) aall Jlaa) 1an Jdae -2
LAY 35 e %120 — 80

dal a5 (%10) gproal) dall Ganaiy a3¥ LA cluh 8 ylead) dal e Causlia Jlaall 13a ¢ -3
(%200) (S Aail) ey 43V (sginall Gailad Ay b Bjpladll

:Accuracy hual -4-2
tol b clua BIA (56 (19) Jsaall (B e o LS byshaall Abdail) daphall Jasa aps o
IS5 Cpadls gaally G rfians sl e JSI Al L Lo lusss 5 :Percent Recovery (o) 350yl -1
FOES L) (g
Pl WS Anhd) dad IS0 il dg0pall Gl 5 =

100 X 8ysbaall dngind A0l A3 plaall Al dplead) Laill = susill 393l
Algiall 3508 Gara lgasen il 4l el Jladl) ge oansill 35350l A 43)lie Cudi
— 98 :Jladl Hava LSy adll JS i) 3oapall Jasgiag 3850 IS0 i) 399 5all Jassgie i &5 —
e §yshaadl Al Al o e Jy b %102
Gl 138l 23:%100 a5 4l dysllaall Lall Zadlly sl JSU jawsil) 35350l Jassgia oy (pdll -2
Oy Allatl A5kl Lavm (g0 (e 388 2 IR By (s sealls Gaiptisnssiilll e S dally
LS Ll Al Lol diad ) 12
O sl (e IS0 Al b L les &5 :Confidence Intervals 95% %95 4dll agas -3
ORI (A ()28 93 sandls
el i Ll 8 (08053 smaly Ciapions sl Cyo JS) gl 935 T el 4B 350m olas 53—
%100 (e
OHES )Ll (8 (5508153 gundls Gaapdizmssdlll (0 ISV 30855 JS e Gl lagayall A8 50 ls 5 -
%104 — 96 :Jlaall (e Ll (i
Al @l Glua 5 :Percent Relative Standard Deviation (gsiel) (g)leall il Calyasy) -4
%2.0 o J el Gaits (LI 85 Cadlssaaalls i sialll Ga JSI A giall Aplnal)
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AgLatl) 48y ) Jasda yylae il 1(19) Jgaad)

Percent Recovery (%) of API(s) in

Levocetirizine Dihydrochloride and Pseudoephedrine Sulfate Oral Solution

Sample Acceptance Levocetirizine Dihydrochloride Pseudoephedrine Sulfate
No. Criteria 10% 100% 200% 10% 100% 200%
1 97 —103% 98.35 98.67 100.42 98.56 101.76 101.58
2 97 -103% 98.05 98.83 100.51 99.42 101.96 101.76
3 97 —103% 97.76 99.85 100.58 99.35 102.13 101.85
Mean 98 —102% 98.05 99.12 100.50 99.11 101.95 101.73
Overall | 98 -102% 99.22 100.93
Difference between mean and 0.78 0.93
accepted value
%RSD <=2% 0301 | 0646 | 0079 | 0482 | 0.182 | 0.135
Overall <=2% 1.130284049 1.380938105
95% ClI 98.36237 to 100.0865 99.85865t0 102.0014
of mean .
It includes
100%
95% ClI within
at each level | 96 —104%
Lower 97.32 97.53 | 100.3 97.92 101.49 101.39
Upper 98.79 100.71 100.7 100.3 102.41 102.07

Percent Recovery (%) of API(s) in
Levocetirizine Dihydrochloride and Pseudoephedrine Hydrochloride Oral Solution

Sample Acceptance Levocetirizine Dihydrochloride Pseudoephedrine Hydrochloride
No. Criteria 10% 100% 200% 10% 100% 200%
1 97 -103% 100.36 100.58 101.02 98.64 101.47 101.77
2 97 -103% 99.09 100.57 101.09 99.04 101.24 101.7
3 97 -103% 99.64 100.48 101.19 98.06 101.31 102.28
Mean 98 —102% 99.70 100.54 101.1 98.58 101.34 101.92
Overall | 98 -102% 100.45 100.61
Difference between mean 0.45 0.61
and accepted value
%RSD <=2% 0.639 0.055 0.084 0.499 0.116 0.311
Overall <=2% 0.688660925 1.563535897
95% ClI 99.91495 to 99.4030242 to
of mean It includes 100.9784 101.82142
100%
95% CI within
at each level | 96-104%
Lower 98.11 100.41 100.89 97.36 101.05 101.13
Upper 101.28 100.68 101.31 99.80 101.63 102.70

5yshaall Zbiatl) Zahll vl (e ulle Anyd Jasiall lacad Gl i) iy Cu
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:Precision 48} -5-2

Al Laas g p2all 2830 oyl ol (b Lo losm (LS ¢y 85 hal) el Al 483 o8 o
PO (8 532853 sl G sl (e JS) Adans siall A8all;

.Standard Deviation (gbaall <shasy) -1

-Relative Standard Deviation (Coefficient of Variation) (_saill Jales) (il (g)lmall calyaiy) -2

.Confidence Intervals 95% %95 4dill asoa -3
Aplimall lihaty) a8 il Gun ((20) Jsand) (A Juadilly A se Allatl) Agyal) 38y jules il )
Z8alls ALl Zaaills %2.0 e S BSOS (& 038153 gandlly (o pfisnn sall) (e IS Aggiall Apanstl
Zaphll 480 e Alall Aapall e Lygiall Al dgjlaad) iU diaidiall adl) Jaig daws sidll

3yshaall Auldacl
Agldant) A3y ) 4By e geilii :(20) Jgaal
Repeatability Intermediate Precision
day 1 day 2
Levocet.2HCI & | Levocet.2HCI & | Levocet.2HCI & | Levocet.2HCI &
Pseudo.Sul Pseudo.HCI Pseudo.Sul Pseudo.HCI
Oral Solution Oral Solution Oral Solution Oral Solution
Levocet. | Pseudo. | Levocet. | Pseudo. | Levocet. | Pseudo. | Levocet | Pseudo.
2HCI Sul 2HCI HCI 2HCI Sul 2HCI HCI
101.07 | 103.29 | 100.47 | 103.19 | 101.76 | 103.25 | 101.05 | 103.88
102.51 | 103.27 | 99.96 | 102.38 | 102.57 | 103.94 | 100.56 | 103.13
101.61 | 103.55 | 99.07 | 100.93 | 101.77 | 103.01 | 99.21 | 101.84
100.32 | 102.56 | 101.91 | 102.41 | 100.34 | 101.71 | 102.16 | 103.07
101.66 | 103.18 | 98.05 99.45 | 101.88 | 103.30 | 97.89 | 100.56
99.91 | 101.33 | 100.37 | 102.59 | 100.17 | 101.47 | 100.59 | 103.42
Mean 101.18 | 102.86 | 99.97 | 101.82 | 101.42 | 102.78 | 100.24 | 102.65
SD 0.95 0.82 1.32 1.38 0.95 0.98 1.49 1.23
%RSD 0.94 0.80 1.32 1.36 0.94 0.95 1.49 1.20
Confidence Intervals (Cl)
95%ClI 0.76 0.66 1.05 1.11 0.76 0.78 1.20 0.98
Lower CI 100.42 | 102.21 | 98.91 | 100.72 | 100.66 | 102.00 | 99.05 | 101.67
Upper CI 101.94 | 103.52 | 101.02 | 102.93 | 102.18 | 103.56 | 101.44 | 103.63

A6 iy GugSaal) skl i o)aY) Adle ABLL Uil gileg SO dagyk) 5)shaall Allatll Zagykall o) 213)
i) padlsa g ally (auhslSs puen) O siilll Blan Joal (e dilia b (LN zg3)
Gama dold doe s AUl sanae 1oy AL AV arall JCEY) 8 cudgl) s 8 (a5l 0
oda Aot Sy s A pie Allatl) 5550l Aadla (e Baal) yulae G il CulS Cu L Aid
ol e 4uSi L sying M Jilud) Y asall JSall bl caluys 4ad sl 4l 4850 8 4ay,kl)

(a5 smy Gaaxdisns sii) Ailsall 48U
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:Preformulation Studies 4&luall J8 L clu)ya-3

((PH 3 e saisYU) Ay dul 2 -1-3

Glil ()38 93 gually 2518 5 33603 iwpfiansilll e S Pladl A g Badinall ¥ apall aalyell Cuiy
@ (Xyzal) alladl pasivsll 48050 Cilasbaall 8505 ity Cum colall (8 35l p0m (ppa8l50 sunillg
(FDA Gdlall ¢lgalls o132l dadaia (pe A gia 3800 02a5) dllad 3alaS 2515 j0nemn (it sdall) (gom
G853 gasl ol USP 36 Sl Ayl Hsied s o Lally Alaia ale 2518 5 52gs0 G yians il o
(asonally 435330 IS Jidat) Slsall wmpal) o WS (1 30,5 dsnst)) o Lally s Alaia 53l ))51S 50
[39 8 2] ¢ lally Alaia sale clilis 2853 5 o

el 8 LDl 3aat a5 ceany s Ll e Gads (Ase Jslae e sl o3 At lua i 43 Layg

S g Coisensid -1-1-3
Tlaie oy 8 g lind) o5l PH 1 Gy 200 0 Cuhaion st LD 28 (21) sl con
Jiar 95 (22) JS8 A cpaall 2lysl ynenn i sl pH-Solubility Profile 4basi-pH
il £ PH 5 Jafale 3 5y0 25IS 5 hed Ciians sl LDy 2D

) ¢ Bsl) PH 3 g ) 5180 0 O sengdall) Addad) il 1(21) Jgaad)

Solubility (mg/mL) pH
0.75 3
0.70 3.5
0.63 4
0.59 4.5
0.58 5
0.58 5.5
0.57 6

Levocetirizine Dihydrochloride

Solubility (mg per ml)

z 25 3 3.5 4 45 5 5.5 5 5.5

pH

LIS gt G siall Aidai-pH Jakada 1(22) Jsdd)
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toh Lo i) 13a o Cua

dafide 0.75 A BY) cialy Cun PH=3.0 & 2yslS 5 Haees Chpdinsiall Tiall A8a3Y1 pH o)
PH D e dadll o0 2ic

Ot siall dainall 58 5 (e ST o8 () ylaual) o850 Al pH 1) o vie AU 2 jpes o 4
Jlae b Alaie a5l e iyt il o Jiny Les Jafide 0.50 g5 Jiladl IS 8 215 jagn
PH=3.0 -6.0 (ssbees 531 pH I

Gl 853l o e (sandls 2D SIS Jila) aapall it il Ol g gy -2-1-3
Soluble AalS Jalas A adinal) (4) Jsand) cawas [[39] Soluble in water ¢ Wl & Jaie
sl G5 G ST Aad ay dofide 40 Lhss (sl Jaall 0 Ja30 = 10 g 1 gsbass 4Dl
Jafade 12 sa JLall IS8 3 lab o ailga guudl

oo S) S5 (PH=3.0 -6.0) Gugytal) (amenll Janill 8 oy il opppadlgaguad) of ) ALyl
Jefile 40 Gsiins (ugpaall ameal) Jansgl) 8 aiDlas) of gl Cmin (alily (o8 anad mle Y ¢ Ll
PH=3.0-6.0 (55t s PH I Jlae b Alaia lilis (padls sl o s Laa

G333 gasal o e USP 36 (Syme) dged¥) sty Gl 1)) 918 9 pa8 Q.uaéz‘ga‘gug -3-1-3

iad a5 Jofide 2000 Jalas Je 0.5/8 1 4l .[8] Je 0.5/ 1 sy eladl & Jaiy 35S 550

O ) ALY Sefide 6 a5 Jilall JSEN (8 aslSs pan cppadlsa guanll dainall 38 5l Aally 358

cle 4 sl (e St S5 (PH=3.0 -6.0) Gupsaal) (wman Jasigll (8 oy 2pslS g pam (32853 e
O A Las Jofide 2000 Gasiias g prall oumenl) Jangl) 8 4Dl of gl Can Gl g8 (anal
PH=3.0 -6.0 (55l 52 PH IV Jlae (3 Alnia uslSs pam (38053 s

:Liquid-State Stability 4kl Alad) b 46l clal j1-2-3

ALibd) Allad) (B (508050 penly (o sl Al e 8553al) Jalsadl Auds -1-2-3

:pH B 8l duye -1-1-2-3
(3515 )%e9) Cwiansialll e IS paall Ggiall dadl) e Jslaall pH il s (22) saa g
AL Al 3 (a)siS g0 eclil) (850 uslls
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O JS1 quAsll A gial) Ll o Jglaal) pH 8l A guilis 1(22) Jgaad
Alibad) Alla) 8 (hslSgon cculibad) cppadlgaguudly (LhislSetgad) Crlnbamagiall)
Lags 30 Baaly (DUaY b Abal) 5l Ao die clisl) jad sl

Lags 30 22 (%) @Al A

2193 gy Ol g gy ke gl

EJPA PRI <l ST\ CPPRIFER pH
3.171120 1.548940 1.801997 3
2.208270 2.535310 2.282427 3.5
1.364760 2.013900 2.569511 4
2.178671 1.709647 1.189828 4.5
0.701783 0.623100 0.020910 5
0.009095 1.498763 2.191092 55
0.897263 3.545400 5.034675 6

515 pugd (i il 1 Aladl) o gll pH-Stability Profiles asli-pH cilabis auy & &

Oe Apaiall dall (3D Cillaladial) 38 Jidi Cum cyslS s pam (pa8lsa gun g lils (4350803 g0y
sale JS) alae Y il pH dad aa5 ol e clld cdailsall pH 15 Degradation (%) aled) salal
sl collaladiall sda Cuiy LAils

PHZ5 (8 w5l pnen Opfismsiall adaeY) Gl pH daf -

PH=E (& il pppailga gl el il pH ek —

PHZ5.5 (& wslSosnm pailsagudl alaed) clill pH dad -

Aadaliial) (48L5-pH) Slalade dlac) &5 288 (08053 pusdly iapfiss siall AL (et il o Ly
O sill dxdaliial) (45U-pH) Glaladiaey bl ()28 53 gunlly 1)l ya1e00 (30 ians sl

Sl pasd Jal e (24) JSal (23) JSA 3 Ome 5a LS 2l pna (sl gaaly 1yl yuen
Bl gias il pH D) fed laiely ellys 45U JSI il Y sl JSEN adie Y1 ol pH Ao

LOpls gaany s 1 Gplsal (pialall Lualae ]

reililes g pt8)out punslly il 5150 )i i salt deboliial) (Liild—pH ) cilbbie

e JS) alie ) bl pH e of cillabaaall o3 dly e Aaililly Taa sasiall bl (he

I ol Jalbs pH=S oalladl (& (goludis Gitagludia il (1350853 gunlls 251 paens (it séall
2510 nean (i si) Aileal) AL ey (oA Ll Y anall JCANT ALaddll pH
PH=5.0 (5§ osslsal) Gsolall A 5isal) lill pH oo (il 03853 gouss
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—#—Levocetinzine
Dihvydroch boride

——Pseud sephedrine
Zufate

Degradation Percamage (M)

5.0

Overlaid pH-Stability Profiles
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2.0
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10
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0.0

T T T T T T T
15 3 35 4 4.5 5 55 1]
pH

T 1
6.5 7

il (g o853 senlly 34918 30048 O3 sl Aalaliial (AL PH) cillalaia :(23) Je

sl $lS g a8 Cptlgpsilly 2 glS g gt Crt s gdl! deboliial) (Luli—pH ) cilbbsa

Ml ddliae ay PH=55 & 2slSs 0 Gyl sed] alae ) il pH e of collalaadl o3 cuiy
D506 Ol (KLs - (PH=5.0) 25l uens Gpapfisnssiall  alaeY) il pH dad oo
L sl g pn pilgasenl) (g Lei (%2.0 G55 il danss) PH=55 vie Ysda BLE 520 Y
il il pdaal) wdals Al o LS (%1.0 e 5 Y il du) pH=5.0 el vie Yyie
25 PH5.1 Al xie o8 Youba BLE daad iy yolS o508 (3853 9mms 230l 5 30 Cpiians sl
e esing A L Y asall JSEN B Ll pH gl s (pH=5.0 el (g las dyjd ded
PH=5.0 & (ahsisrme paleasms 25l )aenn Gadayfisi) 4l 48U

—— Levocetinzine
Dih ydrochloride

== Pseud oephedrine
Hydiro chi oride

Degradation Percemage (%)
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PH ) G o ALl Alad) 3 058090 suadlly G5 yisns stall) A5la e pH ) ik Al iy s3am
g5 OIS U PH=5.0 (& 0853 smally 0 psians sl Zifgall ALl cpaniay (o301 Jilul) (Sl JBidl
clils (50 sy s Al 038 GBial Juzad) (008090 sl el (e Jamtianall (3080 50 gul L

1o gl 38559 g8 bl Auafpa -2-1-2-3
Glaa & dua (23) Jsand) 5 e ol 385 i)y cleligl gl cadlaal) 50 Al il ¢
Jaxiall el 38555 g5 Jilie Jslae J$ 880k SV Gopanll Ay il Al

O JS) ATl A gial) Ll o e lBgl) 58559 £oi il il 1(23) Jand
Al Adlad) (B (hslSgonn (i) (padlgn gustly (SilslSgs0ga) Crdsions sl
Lags 30 3aaly DN b ) Bl Aoy aie clil) (35 gl

Effect of buffer species on the degradation percentage (%) of Levocetirizine Dihydrochloride

Degradation Percentage (%) | Degradation Percentage (%) Cout (M) of
in Acetate Buffer in Citrate Buffer Acetate and Citrate Buffers
0.1592269 0.332363 0.05
0.2965899 0.595657168 0.10
0.5989650 1.1265698 0.20

Effect of buffer species on the degradation percentage (%) of Pseudoephedrine Sulfate

Degradation Percentage (%) | Degradation Percentage (%) Cout (M) of
in Acetate Buffer in Citrate Buffer Acetate and Citrate Buffers
2.0909895 0.9331925 0.05
4.290682 1.8573803 0.10
8.90918328 3.6108435 0.20

Effect of buffer species on the degradation percentage (%) of Pseudoephedrine Hydrochloride

Degradation Percentage (%) | Degradation Percentage (%) Cour (M) of
in Acetate Buffer in Citrate Buffer Acetate and Citrate Buffers
0.1989967 0.0499421 0.05
0.3358017 0.1759564 0.10
0.6644876 0.3549935 0.20

LS Joriaall ol85l) 58 5ig g5 Allad 53l JSI copaill dgsial) dpnail) (p 38Mall Jiai illalaiie sy 3 o

(25) Jal A e
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Levocetirizine Dihydrochloride
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Criablga gusally il o189 3000 (o stiann siall GATH A gial) dpeall) (py ADad) illalaiia 1(25) Jedd)
Jarional) o Bl 508509 £95 Oy BLsIS IR G padlga puudly il

tol L callabaal oda Cuiy Gua
celigl) £4i il

PR I dad ol Gy g 8l puens Cuaptienssall Tlies BLE gl 130 (Biny 1 00l o5l v/
O siall abaeY) LAY PH 3ad (e g8 (PKE=4.76) Jall (aes g5 £l 13g) maaldl o 5Sall
e BB US8 ans Jagale IS il cppadlsagundl i3 (e e85l 138 305 «(PH=5.0) 2518 10
c DI 5 )1 (4)a8ls gul] )RS

il (a8l s3sually oI s g (e pitans sl Yooy o LS gl 138 By 1Sl olagl) v/
+a)sIS 5 (1ya8) 53 gl

il (Wana (K Gpail g3 seally Ot siulll AL Q] gl g Sl olagl) sial
reldgl jusyi il

s smalls o100 Hhgad o pfianssilll 23 23 Sjilly Y e Bsl) e JS 385 50l e
+ bS50 (yadlss suadlly il

.Caur=0.05M s 45l sl oded Liakiel Bls axy (gilly i sl (g0 JSI Jumiall 550 )t

:(Aga Bale—Ailga Bale cOAIN) Aglgal) A Liall il dufya -3-1-2-3

DRl aag Y 4l (24) Jsaa) B daiasally pumaioa) A5l e 2l AU Al A il cay
i) sl (i s gunns AslSs heas s sial) CulS e A5l A LA el 53
e ARl (ppa8l5 guaalls Cipfian sl e IS A8LE e (sl gm0 53 gums 2ol 5y

oS adl g1 «%0.50 Lall a5 35l ol (o Aaslll ATl daus Hslati aly claas gl sale JS pladiiud
cl (Y JS5 (5085 gunlls Gaapdia sdall 4150 4S Lo priia
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AS)ie e Jumdl uhslSs am padlsaguandl e 2slS s nens sl AL o i) i LS
Gy iy (0938053 gusally Gy stlll 4008 Cum (e Cldlas 938053 gusil) e )51 p0ens G piens 8l
Bl 2135 a5l a3 el L3N 3580 (g ST il (ppadlga guaall LN 34 ()
2l s 3oLl sl dandy 3853 3ol A L)

n=53 CZ
i

5 At o Lags AbleS)) Lasl oa Zid ylall 1Y) 3853 8 G Ll sl a s
ST il (508053 0ll Ao L3Y 380 8 psIS 50 (3085 el Lgilite e ST ldLs (3508050 sl
- 2slS 50 2853 gundl 4505l B (4
Oa J8) ATl Ay gial) dpadl) o Aggal) A jLiall il milid :(24) Jgasd)
Alileal) Allad) A (uhslSooan cclilas) Copablgn ganally (oS s0gm0) (oo siall
Lags 30 3aaly DN b ) Bl Aoy aie clil) (35 gl

QAL dud o Aigiall Al
s (7o) SislSg g O dumioms siall)
L gal) A jLial) el aa aall) 3
(%) Oyl 5y 0 Zaa
98.56 100.0 2339 1) 91< 9 g (i inensdalll J slae
0.32 98.24 - il C)-'.J-‘%S-’J“:‘S‘ e ALl Jglaa
0.15 98.41 - SIS Cblsasend) ga AS LA (Jslaa
AL dud o Aigiall Al
o ki) (%) wlilu ¢y Jaépa ) g}
Adlgal) ALaal) | ay e lgul any aall) b
(%) ol 0 daa
99.07 100.0 pang il ¢y g gasl] J gl
0.14 08.93 A 9180 g e iall) e A5 L) slaa
AL dpd e Aigiall Al
ce gl (%) wLslSass (o padlga gend
Lalgal) ALl | 5y ol any aall) b
(%) ol 0 )l
99.20 100.0 pang LsSeua0 O sdlga suadd) Jslas
0.11 99.09 30 818 9 g O3 iae siall) e A Lal) J glaa
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P o A Ao pu il Balyy ) sa% a)Lal 348l 5ab) of L
log k = log k, +20Z,Z; i
Laill & Zgs (WhslSone il Wlla A oag) A salall 480l La i) & Zp tdua
Gl K (ahslSsome Gpdlpad) 5 il sl sl llls 3 ag) B salall 4bles)
peblally ALKy AlyeSl Jall Culld Aayl Aaf o8 2Q (u=0 Lexie o Adl) dejus il Ky il
sl e 5$Lie vie A3 V) bl n il pan upailn senl) fd Ayl sl

ESTIPPRITT

-

tdanll

o

tile (W ana IS 8 s gl i siall) ASLee 25E e pH ) il Al e v
Al AL o3gd ) g il (lsa gendl) el (IS
tdile (W ana IS (8 il gaailly i siall) AL A3LE e gl AL 3l dali e v
Aglall A Lol o3¢l JuadV) 5a 3yl pua (ppadlsasenll mla oIS

(8 L Ailga Bala CDIANE) Clélgedd) ga BIg Auadyt -4-1-2-3

A(27) 5 (26) 5 (25) Jsaadl 3 disse ddlsall 3sal) Jllaal HPLC 1 ey sl il o

Oa J8) ATl A gial) Ll o il lguad) pa 3lg 5l il (25) Jgand)
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Abstract

The aim of this study is to evaluate the stability of Levocetirizine and Pseudoephedrine
when they are combined in liquid dosage form. This combination is only available as
solid dosage form for adults and there is no liquid alternatives for children.

Initially, a stability-indicating chromatographic analytical method was developed for
the simultaneous determination of levocetirizine and pseudoephedrine in liquid forms,
lon-pairing Reversed Phase High Performance Liquid Chromatography, and validated
according to International Conference on Harmonization (ICH). The validation study
showed that the developed analytical method is: specific, linear, accurate, and precise.

Then, preformulation study and liquid-state stability study of levocetirizine and
Pseudoephedrine was performed via performing the study of the effects of factors
affecting the stability of the two drugs in the liquid form. These factors are: pH, buffer
species and buffer concentration, drug combination, drug-excipient compatibilities,
light, heat, and adding of chelating agent. This study showed that: the pH of maximum
stability of the two drugs in liquid form is 5.0, there is no effect of drug combination
on the stability of Levocetirizine or Pseudoephedrine, the use of disodium edetate as
indirect antioxidant (chelating agent) improved the stability of Levocetirizine and
Pseudoephedrine in liquid form, and this liquid form should be stored in an amber
glass bottles protected from light because the two drugs are sensitive to light and
oxidation, whether levocetirizine dihydrochloride is combined with pseudoephedrine
sulfate or pseudoephedrine hydrochloride.

Then, formulation study was performed and a novel pharmaceutical formulation of
levocetirizine and pseudoephedrine in liquid dosage form was developed and prepared
as two combinations (The first combination contains Levocetirizine dihydrochloride
0.5 mg/ml and pseudoephedrine sulfate 12 mg/ml, the second contains levocetirizine
dihydrochloride 0.5 mg/ml and pseudoephedrine hydrochloride 6 mg/ml). Quality
control tests was performed on the liquid form of the two combinations. These tests
showed that the liquid preparation was complied with the accepted specifications and
limits.

The long-term stability study of the two combinations was performed at 25 = 2°C
temperature and 60 + 5% relative humidity. The degradation of levocetirizine and
pseudoephedrine in the two combinations was slow, limited and within the accepted
limits but the degradation of them in the second combination was little faster than the
first one and no significant changes were reported in the two combinations.

So, liquid dosage form of Levocetirizine and Pseudoephedrine combination could be
formulated by using two types of pseudoephedrine salts and can remain stable for at
least 2 years when is stored in dry place at 25°C temperature and protected from light
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