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Clinical and radiographic assessment of
coronal pulpotomy using MTA for
symptomatic primary molars in
uncooperative children
Dr. Abdul Wahab Nourallah*

Abstract:

Objective: Treating primary molars with irreversible pulpitis
represents a serious challenge for pediatric dentists, especially in
uncooperative children. This study aimed to evaluate pulpotomy
using MTA, clinically and radiographically on primary molars with
irreversible pulpitis in uncooperative children.
Materials and methods: The research sample included 49 primary
molars in a group of 43 children whose ages ranged between (4.7 -
8.2) years. All molars in the sample were diagnosed with
irreversible pulpitis. All molars underwent cervical pulpotomy
using MTA and were followed-up clinically and radiographically

after one week, three months and six months.
Results: Pain decreased in the first, second and third follow-up by
(71%), (77.5%), and (98%) respectively. The first and second
follow-up showed that this treatment achieved a high degree of
clinical success (97%), while radiographical success caused a
decrease in the overall success rate to about (75.51%).
Conclusions: The results of this study indicate that pulpotomy on
primary teeth with irreversible pulpitis using MTA can be a
practical and successful option, clinically and radiographically, as
an alternative to pulpectomy in many cases, especially in
uncooperative children.

Keywords: irreversible pulpitis, primary molars, pulpotomy,
uncooperative child behavior

*Associate Professor, Pediatric Dentistry Department, Faculty of Dentistry,
Tishreen University. abdulnourallah@tishreen.edu.sy
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Study of the Prevalence of Subclinical

Ketosis in the Central Region of Syria

AHMAD AL-KASEM* ADEIB AL-ZAIN?
M.NOUR HADLA?®

Abstract

This study was conducted to determine the prevalence of subclinical and
clinical ketosis in cows in the central region of Syria, depending on the
concentration of beta-hydroxybutyrate (BHBA). The effect of ketosis on
some biochemical indicators in the blood of affected animals (glucose,
AST, ALT) was also studied. This study was conducted on 200 heads of
cows in the period between 5/6/2021 to 16/2/2022, as blood samples
were collected from newly born cows in different areas of the
countryside of Homs and Hama.The results of the statistical analysis of
the study showed a high prevalence of subclinical and clinical ketosis
among cows in the middle region, reaching 35% and 7.5%, respectively.
The results also showed that there was a significant decrease (P>0.05) in
the glucose concentration of cows infected with subclinical ketosis
(43.28 mg/dl) and clinical (35.79 mg/dl) compared with non-infected
cows (70.74 mg/dl).The results also showed that there was a significant
increase (P>0.05) in the concentration of AST enzyme in cows infected
with subclinical ketosis (107.2 U/L) and clinical (149.24 U/L) compared
with uninfected cows (75.4 U/L).

There was also a significant increase (P>0.05) in the concentration of
ALT enzyme in cows infected with subclinical ketosis (34.91 U/L) and
clinical (39.66 U/L) compared to non-infected cows (25.47 U/L).

Key Words: ketosis, cows
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Effect of Relaxation Techniques on
Fatigue among Chronic Renal Failure
Patients Undergoing Hemodialysis

Abstract
Introduction: Fatigue is one of the most common symptoms in

chronic renal failure patients undergoing Hemodialysis. It has an
Important impact on the physical, psychological and social forms of
life.

Research goal: Evaluate the impact of relaxation techniques on the
fatigue level in chronic renal failure patients undergoing
hemodialysis.

Research materials and methods: A quasi-experimental study
was conducted on a convenience sample of 60 patients who were
randomly divided into three groups: two experimental and a control
group, fatigue was evaluated using the fatigue severity scale (FSS)
before starting the application of techniques. Technique was
applied once daily for two weeks then fatigue was evaluated at the
end of each week. Where progressive muscle relaxation technique,
and of both deep breathing and progressive muscle relaxation have
been implemented.

Results: The results showed that the application of progressive
muscle relaxation technique and both of deep breathing technique
with the progressive muscle relaxation has reduced the severity of
fatigue after a week and after two weeks, compared with the
hospital routine. With no significant differences in the level and
intensity of fatigue between the two experimental groups, but found
in the deep breathing group and the progressive muscle relaxation
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together a very important significant difference at the end of the
second week for patients who had a medium fatigue level. When
comparing the level of fatigue in the group and its average level is
among the three measurement times.

Conclusion and recommendations: Applying progressive muscle
relaxation technique with or without deep breathing can reduce
fatigue in chronic dialysis patients, and is advised to be used by
health care providers for this category of patients.

Key words: relaxation techniques, progressive muscle relaxation,
deep breathing fatigue, chronic renal failure, hemodialysis.
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Morphological Study of The Effect of Toxicity of
One of The Sulfa Compounds on The Kidneys of
Rabbits

Abstract
This study was conducted on ( 24 ) adult rabbits, and aimed to know
the effect of different concentrations of sulfaquinoxaline ( 50-100 )
mg/kg on the kidney tissue of rabbits. ( 4 ) groups were used, where
each group included (6) rabbits, the first group was left. As a natural
control, while the other groups were dosed with sulfaquinoxaline, the
first group was given food and water only (control), while the second
group was given sulfaquinoxaline at a dose of ( 50 ) mg/kg, the third
group was given a dose of ( 100 ) mg/kg of sulfaquinoxaline, and the
fourth group was given a dose of ( 100 ) mg/kg of sulfaquinoxaline,
then an oral dose of sodium bicarbonate for two consecutive days at
a dose of ( 100 ) mg/kg of body weight. The results showed the
presence of histological changes represented by the presence of
degeneration of some renal tubules, expansion of Bowman's capsule,
and atrophy of the glomeruli, in rabbits treated with different doses of
sulfaquinoxaline ( 100-50 ) mg / kg body weight, compared with the

control group.

Key words: Sulphaquinoxaline, Kidney, Renal Tubules, Glomerulus,

Degeneration, Necrosis.

* Master student — Department of Anatomy - Faculty of Veterinary Medicine -

Hama University.

** Professor - Department of Anatomy - Faculty of Veterinary Medicine - Hama
University.
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Development of High Performance
Liquid Chromatography method for
simultaneous estimation of Pregabalin,
Methylcobalamin and Alpha lipoic acid
in bulk and pharmaceutical dosage form
(Capsules)

Abstract
The drug combination of Pregabalin, Methylcobalamine and Alpha
lipoic acid is a new marketed drug in Syria. To our best knowledge
no monograph has been established for it. A precise, accurate, linear
and rapid Reverse Phase High Performance Liquid
Chromatographic (RP-HPLC) method for the estimation of drug
combination of Pregabalin 75mg, Mecobalamin 750ug and Alpha
lipoic acid 150mg in bulk and pharmaceutical dosage form. The
optimized method uses a reverse phase column C18 (250x4.6nm,
5um), mobile phase of a mixture of phosphate buffer (pH=6.8),
methanol and acetonitrile in ratio of 60:25:15v/v/v, flow rate of 1.2
ml/min and a detection wavelength of 215nm for pregabalin and
alpha lipoic acid, and a detection wavelength of 266nm for methyl
cobalamin using a PDA(Photodiode Array Detector) detector. The
developed method resulted in methylcobalamin eluting at 1.46 min,
Pregabalin eluting at 2.13 min and alpha lipoic acid eluting at 8.89
min. The method exhibited linearity over the range of 262.5-
487.5ug/ml, 2.625-4.875ug/ml and 525-975ug/ml for pregabalin,
methylcobalamin and alpha lipoic acid respectively. The method
precision is exemplified by relative standard deviations of 0.49%
for pregabalin, 0.11% for methylcobalamin and 0.18% for alpha
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lipoic acid. Accuracy studies revealed % mean recoveries during
spiking experiments between (98-102%) for pregabalin,
methylcobalamin and alpha lipoic acid. The limit of detection was
obtained as 0.22 pg/ml for pregabalin, 0.03ug /ml for
methylcobalamin and 0.30ug/ml for alpha lipoic acid, while the
limit of quantitation was obtained as 0.68 pg/ml for pregabalin,
0.09ug/ml for methylcobalamin and 0.93ug/ml for alpha lipoic
acid. The selectivity results indicate no interference of excipients
from the pharmaceutical formulation. The method was applied on
several samples of marketed formulations from different
pharmaceutical companies and the percentage of Active
Pharmaceutical Ingredients (API) of pregabalin, methylcobalamin,
and alpha lipoic acid were (98.867, 76.147, 99.727) respectively for
company A, and (100.630, 97.260, 95.067) % for company B. This
proves that the proposed method is applicable within the routine
procedures of quality control laboratories and pharmaceutical
companies.

Keywords: Pregabalin, Methylcobalamin, Alpha lipoic acid, RP-
HPLC, Validation.
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https://www.marefa.org/w/index.php?title=%D8%A2%D9%84%D8%A7%D9%85_%D8%A7%D8%B9%D8%AA%D9%84%D8%A7%D9%84_%D8%A7%D9%84%D8%A3%D8%B9%D8%B5%D8%A7%D8%A8_%D8%A7%D9%84%D9%85%D8%B1%D9%83%D8%B2%D9%8A%D8%A9&action=edit&redlink=1

W el oS Jifina ¢l ) A jliial) A8) ya g aad g laY) e Fla Gyl A8y jha gkt
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

H:}C)\/\/U\OH

Cnlliin ) S pal Alaiall laasl) Aipeal) (1) S

(S)—3-(Aminomethyl)-5-methylhexanoic acid

Presynaptic
neuron

PREGABALIN

Postsynaptic
neuron

Oallio L A (2) gey

@ dab el (8 Ay Jaw ooalll Bale eal Gonae a5 peVLsS Jie
Jie ClaSie dsay (8 Aoy Jlatyg 2SHl AL 53l iing cays8s )slS5 oSl
¢ 1344.40 sl 55sVs (CoaHorCON13014P) dslall dxpual) 4l ¢ amasS Y1
OLsl AL Gliselidll e sas ¢(3) KA B Aaiase ed Ailas)) Aapall Ll

ekl oY) 3 e e Al (1200 Gaelid JIKET e JSE aegy el
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w\,@maeﬂsm Caadl) daals dlaa
dmblle aslud) e 2 el plia 0 2023 ple 11 231 45 Al
)l (35S0 Agmanll LAY Dlpas 7] DA Ge g ladlly sl Sleall
erardl leall (il st deosely lee (b)) lacdU
- [5] [7][6] daseaadt Lyl

H-NOG

hic f\."l:,—

oS Jiall Alaial) Ailassl dipual) (3) Jeiil

Coa-[a-5,6-dimethyl-1H-benzoimidazol-1-yl]-
Copmethylcobamide

S eyl Jieal Bsane g5 eyl e gsing ad Gans sas syl Wl
deasll (& LAl B 43S ey Ay Adds dad)) ol celadl (& LA
Soal sy (C8H1402S2) Aalall dapall 4l «cspilly ANy a)sis sl
coase s LS ol elydlh —3— (Neh o0 —1,2 Afles)) dauall W <206.33
G AUl Al Ayl cdlelal) Caline 8 Lels T caaly o(4) JSaN
€Yl aall (385 a3 (58 (g Bl alian day G (@il ) Skl Joas

[10][9][8] suanll lme) sai Jimys caliae¥ )
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(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

OH
s—S

Sl Aligad WYY (S yal Alaial) Ailaassl) dipall (4) S

1,2-Dithiolane-3-valeric acid

LS ddally cplbadl (e Sl mpall diad Ay fialdl (e D) L8
GV el Gl WS i) 33ea¥ls Jdlaall iy cawd olisallali;
sk 2013 ale L o5Blads J. Anil Mohan a6 Eua Juad ddyyla JS 48 i
el WY eV lsS il clinall e Geliiall CadSl Al 43k
o alge diaia jshy (C18 agme (HPLC Jlea plasiuly Vsl 3
(75:10:15) dasty (PH:6 20MM S5 liud oy (Jyibine (Jysiigis)
Al Ly [11 Tl dady 15 Day 210 M dage Jsh xe UV Giliss
O Oaliiall RiSN Allas A5l ekt 2016 ale 8 o35 Nirju D. Patel
il AV anall JK8Y) 8 sl eligd WY aeV LS ddily calliagal
(Juiisirnd «Jsilisa cola) a ilpa yatia jsha (K15 «C18 agac (HPLC Slea
Ls 336 10 Dlay 215 NM dage Jsh ae UV wilisay (10:15:75)
L[12]
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

séuad) &) paa L2

2019 sle dspe Jo¥ Ayysudl AoV anall ddadll (3gul) 4805000 A< Ll 230 il
goas an A8S dpaye luln gle a0 bl (dull 4 CVeS S5 e
Ailall AL o3a Basa aadl & Cindl 13 Apeal il ls e clgiags e
ilen e gl 3 Alsal A L) o3g] Ay AalY &) Gapads &y ol 4dl Lals
Ol duglie 5 asl Liale sl Aaiadll 280 aa dualsill angy cdysa))
Gllily LAl 4al<a dgyhll s2a oSV HPLC Jlea alasinly Juaiie JS5y 40
Al Adhall i b Woldie) (Say Aldad dipl olail Gl 3a ) &
ze3aS Baalgie AN 450 o LapasY (JSS Alsal) AS Lkl Aulial 491 Jalaa s

caadie S5 Gy juaaiuall Gea

séuagl) cilaad L3

Alial dpalaidy) ddilly agally sl jig B Uil Adle Adlas ddpl ek
sl e Jganlly o)) Adle AL Lahe sile g SN alasinly 405000 355Lal)
Rl 8 sagmsall Al JSLA Ysla sladls i se Jaleas Adlle Jood
«(Validation) 3)shall 4llaill dayhall ddsnne (o @asill & LAGL) dpas yal)

oo Tpglall Tl A pual) Ailpal) pinaionall B35n i b gl
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

s &lkally dsad) L4

talgad) 1.4

(YU il coplll) (e JSI (Working standards) dses e 45 olse-
Masn Chite (e lgle Jganll 2399.8% Jalas 35l <l el eligud W,
LAl e luall

L) Merck 3$,4 e (HPLC Grade) Jsitisa-
ald¥) Merck 4S54 ;e (HPLC Grade) 99% ssliss Ja i sisud -
sl (SHAM LAB) 4S54 G (HPLC Grade) laia ol

o« Potassium dihydrogen phosphate saclll dolal asalisll chlasgd-
Gl Merck 48,5

JaildY) Merck 48,8 o Potassium hydroxide asmalind) S jnm-
o) Ai¥aall Glpaniidl (0 Glie e & thpasied) Glie -
WY1 Galas (o (g5t lonen) ol Goudl o 085 (Rl 2Dl
e 75009, 75mg, 150mMg Sl 0ae¥LsS ddinally ¢ bl e eliisul
(1) Jsanl @y lisal) Spass (sl

Ailgal) il Liiall i) ga) gudaga (1) Joaad)

Yauall gl il e, PRA
N s A 1 dgdadl
N s B 2 Ll
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Laall g Akl o glal) ddeabes Caadl) daals dlaa
dobilgbe agludl e 3 el plig 0 2023 ale 11 33l 45 alaal)
«(Agilent 1206 infinity) ¢s HPLCs )Y e 2L Lihe sles S Slea -

PR g )a
HPLC Pump cliuae v/
.PDA wlisa v/
.(Auto Sampler L2200) N cila v/
-(CTO-10A vp) g5 (Column Oven) asaall (8 v/
.(German) KNAUER ¢ i JsssliS5¥) (10 (250 X 4.6) mm C18 a5ee v/

dillas e chlad) 3ykay clised) Jal Ultrasonic dssall s zlseY) Slea-
PS-80A 3503 JEKEN 4S54 (4 cligall
- (WTW-Germany) gsi pH ageall da)0 ald e -
.Cole-Parmer (Malaysia) g5 uhlize dyna-
£107 sl SArorius 48,é z ) e Gulus e
-Whatman 3<,41 0.45 pm (ubé HPLC il ye -
Al Gl Cliacas dayie @lilsha) ¢ il dale splaa ol -
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

L&kl 2.4
sdillaadl juaas 11.2.4

rdgland) Aulgal algal) gadal gibad) Jslaal) juaas . 1.1.2.4
Preparation of stock and working standard solution:
£e 750 5 aul clisul WY e je 150 ¢l (e o 75 i 48y ()
de 100 4w ciplaiy Cala ale eaa 3)90 (B pagiy VLS diial (e
G5t zls¥) Slea (b st & o(baiall shll) saeall e de B0 e (sons
Li ga dhaidl el aaall JaSys o Dlady) sl s @82 5 sadd 48 gl
@ I Jslaall 1 (e Jo 5 335 & .(standard stock solution) Ll
il skl jlall bd Jia @il jshall aaall JeSos o 10 daw cens

.(working standard solution)

Aulgl) Cpantiual) clie Jullaa juasd . 2.1.2.4
Preparation of samples solution:

Aauls dagaill S Gl & el sl ()5l g A 5aS 20 (g5 ()5 &
S lgie O agll sl Jabay Le 380w I8 el aags (Playsd) 0o 05l
@ s @ edaiall skl e Je 80 Ao goms Je 100 drn pana §)50
in panll JeSyy ( Pladl 2l Glacal @162 5 saal dfisall 358 21sa¥) Slea
045 Zualue dlad 3 D8y ojpais Jsbaall adisiy asi & ¢ lall d
Qs ) sl 138 e Je 5 235 & .(sample stock solution) (s Sw
dhaiall shally Hleadl ba Ja @laliall jshlly aaall deSys Jol0 Az pana

.(working sample solution)
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

:Buffer preparation gl juaai. 3.1.2.4

(9 b peagis KH2PO, sac i) golal asaulisd) Gliusd (e §$2.738 (s
PAREGE PH=6.8 e diagesl) dajn avan A oball ba ) phial sl

.O.IN e}:}utﬁjﬂ\ M})A&A d}lm

:Mobile phase preparation &aiall jghtll juasi. 4.1.2.4

@M@Jﬂéﬁﬁdmw‘¢ﬁﬁ\w&6003ﬁsﬂl_):ua;ﬂ

¢Juiisisn) e de 150 Gl & eJstisadl e do 250 il @ il 1 das

el 3an g alazinly HPLC O dald il alasinls il oy
:(Linearity) dubdl) Judlas juiaai . 5.1.2.4

(110% <120%: 130% 4l 381 (e ddse dple dlalu juasd
@lall Jsladll 385 (e Bliie) dplmall 32l (e 70% 80% 90% «100%
5 e pmaall sl eliisal WY VLS Jinalls sl e JSIAY)

il e Jofasa (1500, 7.5, 750)

:(Accuracy) hguaall Jillas juaai. 6.1.2.4

paatll Al Gt Lte SIS o Aiadl) Jlae (e o8 805 DG sl &
Gaang Adlite pe 3 Jslae S s Gua caaly ag PIA dlldy cdpdadl) dulpy 4
S5 Aad o Jpeanll daitinall daleall & Aall 038 Cuses aedll Cilalie
S oo i) Jasgie canny 385 IS o) Jasgie Cauay o Laall

:98-102% Jlaall G gy o) camy (gl DU
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

:(Precision) 434 Julas juaai. 7.1.2.4

:(Repeatability) 4 ),<ill Jullaa juiaai o

& opaaill Ayl ey guma Aghadll Jlae e 1y add aaly 585 L) &S
sl Glalius biugie lua & & dllie Ghe 6 iay ahall il
.RSD%

:(Intermediate Precision) _lau sl 434l Jdlaa juass o

Giph G lie SIS uas dbill Jlae ge g 3S05 G0 ) S
bsia lus iy Aie e 3 Jslae IS g ciball dudy b jpmal
S el A e st chaY) S (RSD% 5 585 JS) anil) ilalise
2 e J sSs oF ang (61 AN LD RSD% o sie ol

:ALBlially giladl) .5

totial) g pid) ) Yseay dpbibal) A8 phat) yghat il 1.5

alaainly (C18 250x4.6mm, 5um) aseadl o alaieWl Juadlly okl o
sae cunl cus (Agilent) HPLC ¢1a¥) ddle a8l Lhe glog S 3lea
phll BiaY) ehatidl ol LeaY sae dSsatie skl aladialy A4l cyla
2Lyl haidl skl s Al mhe cas Sl Gy chyshaall dldadl
Ll e Guki & 4ol G adied) B pH o e diide a8
pladinly Juadl) 3 3 ([11] o525 J. Anil Mohan e o Al 4é)je gila g SU)
Slid ey e calie i jshg ¢ (C18 250mm x 4.6mm, 5pm) ase
Cua Aady/Je 1.2 383 Jarays 15/10/75 Aty Jsilises Jajisiansls ( pH=6)
5420 3ha da)y dicy &3 210 dagal)l Joba 2ie UV @il aladinly aisl)

o Dy (Vs Jinally cullidl i JA0S Al cul (S e s
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dgauall g Al o glal) Aludes ) daaly dlaa

dabljle  agladl e 3 Gl plia 0 2023 s 11 23l 45 alyal)
s s LS (A8 40 Jsa) uS lin¥) eyl eligd WYY A
.(5) Jsal
| 8
|\ AN

Ca¥lsS Jifially Cullid) Ga b gia Cha oo @l alesilag S (5) Jsl
Jasiigimdy (PH=6) iliud sl8g (1o Cilpe e alidialy Sl diigad WYYy
Aaia ks (15:10:75) dawdy Jsitivag

o5y Nirju D. Patel L s8 Al 4 gilag <I dag p&ll (i Badaly Ll
Jshs « (C18 250mm x 4.6mm, 5pm) asec aladiuly Jeadll 23 3 ([12]
1.2 G35 Jaeays 15/10/75 dsy Jsibises dusisiunls sle o alpe ol
day0 diey a3 215 dagddl Job die UV il aladialy ikl 5 Gua 488y e
Jiually byl e Jals Liad dagil) culS o8 ddagia dayn 5320 8
(3883 30 Jsn) S ulia¥) s eed cligd W) A 8 Julis (opa¥lsS

(6) IS A mase s LS
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(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

VWD1 A Wavelength=210 nm (BIOGABALIN PLUS MBIOGABALIN-PLUS 2022-10-12 )

e lisS Jiaally Culliund) ke @i Gl o8 @l b silag S (6) Jed
Jsiliaay Jasigindy sla (e Lilga gaje aladiuly Ll dliisud WYY
dyaia ks (15:10:75) dpaiy
(C18 250mMm X sgac aladiad i dua cehpaiall skl cilisSa G Jpaniy Liad
Juigisds (PH=6) (Jlivd iy (e calye dialia johas « 4.6mm, 5um)
dies a3 210 Gagdll Joka vie UV GallS sladiulsy 15/15/70 duwsy Jsibisas
Cos and s W) Aa 8 8 Juil IS Gas cAygie das 5220 8ha Aaye
LS 0¥ LS Jinally ol ll b calals oS3 o(3ids 25 Jlsa) i il
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

........................................

Ca¥lsS Jifally Cullid) Ga b gia Cha oo @il plésilag S (7) Jsil
Jasiigimly (PH=6) iliud sl8y (1o Cilpe giia alidialy Sl diigad WYY
dyala ek (15:15:70) dpudy J silisag

Al a3 Cus Jsilinall A Balyy cdlyaiall skl il G Joasty Liad
eaail aganll e anliia) ) iy Ul @il elall sl elisal Y
iy Jsilies duiisinds (DH=6) Jlivd ols chaiall shll mype G
((Raa 13 sa) Gulia¥) (pays 8ylaliie anad eldsnl W) 4 culsa (20/15/65

(8) U b prampe sa LeS (aVlosS iaally (ullial) ik i) o)
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

s Jally cnlli ) (e ke giie s oo @b abegilag S (8) Jea
Jasiigimdy (PH=6) iliud sl8g (1o Cilpe gia alidialy Sl diigad WYY
dhada ks (20:15:65) Ay Jgilisag

il shll CliSe ca Cun e Adhe ales KU Lagptll e pal) sl
i 8 Sals el s oS8 Gaidl el pH o Ay <y,
sy e e Sl dhatiall slll HLERY Yoeay cuaVlsS Jinally ol
Hha da b &35 (25:15:60) Ay Jsitisas dysiisianls (PH=6.8) (livd
o a3 Joiliaadl L 5al3s dsenll Bl dap 53k of Cum (350C e sseal
o adial oy Jb Ml ¢ dhatal el 8 sl dlisd WY1 AD)
58 LS T Jibe eliinl s 8l s Apnia aad Joaill dai CulSy c3sanl

(9)d8il b mase
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dgauall g Al o glal) Aludes ) daaly dlaa

dablb agadl e 3 sl 2023 als 11 23) 45 sl

¥ lsS Jiiaally Oallionl) s (@b e s o8 g3l b silag S (9) Je
Jastighualy (PH=6.8) (Aliud slhg (e Lilga gaje aladinly Ll dliignd Uty
e gk (25:15:60) dsuds Jgilisag

i e lg) Uil pH dad (uinys ALl Gyaiall Holall (as e Lalial) o3
il iy Sl @ (K¢ (25:15:60 duis Jsilises Jysiisisds PH=6.8

CuilS (a3 215 43266 fingw Jsh 2ic(Photodiode Array Detector)
IS8 (b mmge oa LaS eV LS difiaall Sl dalin ST A blasl) 35 La
.(10)
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

CRTLsS il (o) (on b i clin o gl pbisilas S (10) JS
dastighuly (PH=6.8) (Aliud slhg (e Lilga gaje aladinly Ll dliignd Uty
23215 3 266 dasa sk Lo e sk (25:15:60) oy Jsilisas

155l Adal) Zipphall Bl Jag 0l Sl 5

(C18 4.6x250mm, 5um) :aseall v/

(Buffer: Acetonitrile: Methanol 60:15:25 V/V/Vv) :éaidl hll v/
1.2 ml/min :ehaid) jghall 385 Jama v/

caial hall tasadl v/

A 266 4ase Jsh xe Photodiode Array Detector (PDA) ikl v/
el el WYYy (i) (SHad 03 215 5 eV S Jiaall Sl

35°C :agaall 3)n daya v/
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Tuauall y dudal) et Aol ) daals Alaa
asblbe  asld) e 0l sl 2023 als 11 23l 45 alsal

8.89 5 ¢Cnllinll 4883 2.13 5 ((paa¥ LS Jinall iy 1,46 :ulial) iajl v/

cad @l end WU dn

55 ghaal) Aubdat) 48y o) Liada (e (38a3N 2.5

Validation of developed analytical method:
5 e d8ally o sacally pladll Gl & A Jlsall :RaNg Jiaal) 11.2.5
JSI Ja/3%a (975-525) 5 Jofisa (2.625-4.875) «JafiSa (262.5-487.5)
L) e @l g a5 eV LsS el ¢alliidl (ye

aall 38 e dalse dple Alule jumas & :Linearity 4dadd) .2.2.5
Abedd) 30l (e 70% 80% 90% <100% <110% <120% <130%
WYl VLS Jinally Galbiyd) (e ISV QY1 (glamall slaall 385 (50 Hliie
il e JofgSa (1500, 7.5, 750) Sl e pmnall and @liigd
Ll dalue Op AR sy DA e Adadll Caady e DB Ayl oy S
psfiaall 1l Aslee s Shal) aell (s cdg el Asall e Bale JS 35

.Correlation Coefficient (R) Lli,¥! Jalews Y=ax+b JS&) (e
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W el oS Jifina Ol ) A jliial) A8) ya g aad g laY) e Jilw @y A8y jha gkt

N g Al g3 ) puantiona g A gf Al ga Q) KW RERPY
=9 AR § A 9] A) 9 - = S

¥y (¥ lsS dially ol ol Al 48 el ok il (2) Jgaad)
TV RE R

Alpha lipoic | Methyl- Pregabalin L)

acid cobalamin Drugs

Al Jlas
525-975 | 2.625-4.875 | 262.5-4875 | Linearity rang
(Mg/ml)
0.9984 0.9985 0.9991 B Jelas
(R)
4442484.643 147055 154316.7857 i) Aslae e
Slope
-310091.786 +936.34 +4413.5 Y sae
Intercept
Pregabalin
250000
200000 o®

© o

v N

b 150000 -'..'...

§ 100000 b

o Y = 154316.7857x + 4413.5000

R?=0.9991
0

0%

20% 40%

60% 80%

100% 120% 140%

Concentration Level %

ol el 3yl g lal) iaial) (11) i)
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dgaall g dyhal) o glal) Alualus Gad) draly Alaa
dobljl sl e 0 el plia 2023 e 11 ) 45 alaal)

Methylcobalamin

250000
200000 »
150000 .

100000 [ 2
y =147055x + 936.34
R? =0.9985

Peak Area
Q

50000

0
0% 20% 40% 60% 80% 100% 120% 140%

Concentration Level%

Ol Jiiall paatl gjlal) Aatal) (12) Jedd)

Alpha lipoic acid

6000000

5000000 - '.--0
4000000 ....",.-

3000000 ...-0’

2000000 | Y = 4442484.643x — 310091.786

1000000 Rz = ().9984

0
0% 20% 40% 60% 80% 100% 120% 140%

Peak Area

Concentration Level%

Sl ligud WYY waail g lall adal) (13) Jdl
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

Ol Gul e alua & :Limit of Detection <adsl s .3.2.5
s e aifineall alalis Akl (g)baal) i) Jisi 6 Cus LOD=3.3% 6/ S
el JofaSa 0,22 5850 13 dlys caiunall Jadll Jua Jisi Sy il
el @l WU Jo/386 0,30 5 ¢ sV LS Jiinall Jo/340,03

Ol Guli e alea & :Limit of Quantification a8l 2 .4.2.5
5ae e fiesall bl A (5 lmall Gla) i Cus LOQ=10% 6/ S
el Jo/3e 0,68 3850 1aa alys canfinall Jadll Juo Jicd S5 cilial)
Al s B Jef3Se 0,93 5 a8 Jfisall JofSe 0,09

5 (80%-100%-120%) 515 & ,las) & :Accuracy dshaguaal) .5.2.5
aantll Al ity Lete SIS Cipna (DA Apal) LSl Lladl) Jlae e
aadll labie iaay Adle ilpe EOE Jelae IS Giag dpladll Al B
gy leadl 38l dad o Jeaall daifiall daleall (8 dedll sda Cunge
JSI AN shall bala i) Jawgie Gluay 3858 JST Al i) e gie Gla
lersan o) uilKs %102-98 Jlaall (e leie J<U ady of cany Iy S5

-(5)(4)(3)dslaall (& miage 52 LS e iall Jlaall Gaiim o8

Callgo ) Byanil 3y ghaall A8y phat) dha gandaa il grudagy (3) gl

LM - . - \ .. \ - - \
> %yl | RSDY% | OO | PR
% pala il lend Jafgsa
100.029% | 0.256 | 300.0 300
100.149% 100.457% | 0.561 | 376.7 375
99.960% | 0.185 | 449.8 450
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dgauall g Al o glal) Aludes

MQJLA

poludl) (s .2

Sl sl

Caadl) daals dlaa

2023 ae 11 2=l 45 Al

OpVLsS inall a8 ghaall Ay al) Ak gauan guilis quidagy (4) Jgead

bous sl BYS: el S5
% alayiy) | RSD%
% sl (gl Jaf S
99.673% | 0.301 | 2.990 3
99.592% | 99.057% | 0.190 | 3.715 3.75
100.046% | 0.253 | 4.502 45

Sl gl WYY 4l 5 ghaal) 4y jhal) Ak guian gilid gridagy (5) Jsaad

isie SSAL | @kl S5
% 4layiYl | RSD%
% A3l i) e Jafgsa
100.681% | 0.182 | 604.087 600
100.372% | 100.506% | 0.182 | 753.792 750
99.928% | 0.113 | 899.355 900

Ay DA e byshaall llail) 23yl 48y a6 S :Precision 484 .6.2.5
e siall 48l 4y )&l

dalzy) %100 S5 55 Jslae Llial & :Repeatability 4l .1.6.2.5
gl WMy VS dadl coullindl (e JofaSe 750-3.75-375 55
Gilye & Cing Lhadl) by (& juasil) Ayl (il as o(Qaisll el
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

2% slak Y died o a5 385 RSDY 5 aedll Cilabiss Jansgia cava 5 3l

(8)(7)(6) Jslaall i priage 58 LS .3yshaall dipylall 483 Sy Laa

DB sl & cIntermediate Precision  dbwgiall 483 .2.6.2.5
sy lgie S s cdphall Jlas Ges a8 (80%-100%-120%) 5S15
Lo Cuuns 4l Cilye EBU Jslae IS Cag cdohadll Auhs A jacaail] 43k
RSD% cauwny o1 4D e 5laay) 5 €. RSD% 5 385 IS0 aaill cilaliss
b gase A LS 206 5l Y aiad o aag <3S I AN L) il

(11)(10)(9) Jshaad

Ol ) yaatd &<l gills geags (6) Jsaad

Sleall S5 Sleaall S5l % 100 sl
(Jefe % Jefia 375
376.713 100.457 1
375.687 100.183 2
374.154 99.774 3
373.408 99.575 4
373.160 99.509 5
371.534 99.076 6
374.109 99.762 Average
1.860 0.496 S.D.%
0.497 0.497 R.S.D%
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

OpVLsS Gisall 4y ) ilis dagy (7) Jssad

el 55 oled) 35 % 100 sl

(Je/Ea) % Jef3Sa 3,75
3.715 99.057 1
3.722 99.257 2
3.714 99.047 3
3.715 99.078 4
3.724 99.313 5
3.720 99.193 6
3.718 99.158 Average
0.004 0.113 S.D.%
0.114 0.114 R.S.D%

Sl S gnd WO A )8 il priagy (8) Jgaad

Slaall Sl slenll S5 % 100 il
(/) % Jof3e 750
753.766 100.502 1
750.881 100.117 2
750.754 100.101 3
751.572 100.210 4
749.527 99.937 5
750.760 100.101 6
751.210 100.161 Average

1.415 0.189 S.D.%
0.188 0.188 R.S.D.%
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas

N g Al g3 ) puantiona g A gf Al ga Q) KW RERPY
=9 AR § A 9] A) 9 - = S

Ol ) 393l 5) ghaal) A8y hal) 483 A il riagy (9) Jgaad)

Lsie RSD % 58l S5
RSD % Sl oleal ol
Y asd)
0.475 | 300.171 300
0.290 0.255 | 375.388 375
0.141 | 449.676 450
A asdl
0.049 | 300.079 300
0.260 0.338 | 374.828 375
0.393 | 449.122 450
A )
0.101 | 299.858 300
0.160 0.205 | 374.882 375
0.175 | 448.694 450
0.237 DA 2L RSD% Jaws sie
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dgauall g Al o glal) Aludes

MQJLA

psted

e

Sl sl

Caadl) daals dlaa
2023 als 11 2l 45 alaal)

Oa¥lisS Jfisall aaail 48, at) 48 il gy (10) Jgand)

Lo gia
RSD % 58 58
RSD %
il lesd ol
PR me | s | uges
Al
JsY) asall
0.336 3.007 3
0.380 0.484 3.709 3.75
0.319 4.495 4.5
S sl
0.401 3.100 3
0.241 0.112 3.697 3.75
0.210 4.496 4.5
A ol
0.433 2.998 3
0.293 0.225 3.706 3.75
0.220 4.491 4.5
0.305 DA AL RSD% Jaws sie
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

Spal el gnd WY apaait 48, jdat) 48 il gidagy (11) Jgandl

Lo e
RSD % S S
RSD %
<))yl L;JMJ\ @M\
R N e
d};\ﬂ ej:‘”
0.138 607.058 600
0.084 0.068 | 752.777 750
0.047 899.363 900
S a5l
0.040 606.256 600
0.041 0.049 752.020 750
0.034 897.987 900
S P
0.125 605.310 600
0.094 0.055 751.799 750
0.101 896.041 900
0.073 DA LU RSD% Jaws 5ie

Asall L) e ging Jlsd emaiue Gia 5 :Specificity dssill .7.2.5
Jslaa ahegilag S ae 45)laally Eua cdie AU L))e silag SI Jinasly Lgile s xa
Ajlie sy ¢ gyland) gpdall bl Ay Aldas (elia¥) Aol culS aald g)le

(15)(14) &Y b rense s LS cliayf diyliaie cilSy aail) Cilalise
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dobljl sl e 0 el plia 2023 e 11 ) 45 alaal)

VWD A, Wavelengih=266.215 om BIOGABALIN.PLUS MBIOGABALINPLUS 2023.05.17 )
AU 4
300 < =
)
20
200
] 8
150 B
1
4 ~
50 \
............
0 i) ] 10 12 ™A

@bl gl chia g il Al gilag S0 (14) Jed

mAU VWD1 A, Wavelength=266-215 nm (BIOGABALIN-PLUS MIBIOGABALIN-PLUS 2023.05-17 )

300 3
1 %

2504
200
]
(

Jiise + Gl ) (Ve JS4 CBa oo @l ol gilag sl (15) Jeddl
(e g + gl laipnd W+ Cpa¥luss
dglal) lyail) (e eia) DA e Akl Cud :RObUStness 4ilial) .8.2.5
Ay G Jaee 8 ANyl Cupal e glag KU Jag il ey b

DU sl w5 8L e aaly HUEAD 5 cai 2 & Ay ClSH Aage J5hs0.2
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

Oo Ji adll cilS (Aiia JSIRSDY 5 aadll Chlalise Cang i JS ie Cilye
& roimse s LS bl sy JS e 3yshaall ddyhall Al udy s 2%
.(14)(13)(12) d sl

Collig ) a5 ghaal) A8y phal) Ll guilii gadagy (12) Jgaad)

aaa iy
e RSD% el

%
100.040 0.101 1.0 PER
100.123 0.173 1.2 .
99.767 0.156 1.4 ()
99.929 0.127 213 il sk
100.123 0.173 215 ,
100.079 0.094 217 ()

OV gS Jall yaatl §) ghaal) A phat) il il gaagy (13) Jgaad)

aalayiay)
RSD% |
%

99.081 0.108 1.0 ) e
100.079 0.157 1.2 .
98.730 0.465 1.4 (+/3)
99.027 0.275 213 il Uy
100.079 0.157 215 .
99.347 0.220 217 ()
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

Sl Alignd WYY aaal ) ghaal) A8y plal) Lilia gidagy (14) Jgaadl

aLala i) RSD% Al
100.341 0.064 1.0
Sl Jasa
09.884 0.134 1.2
(439)
100.300 0.087 1.4
100.286 0.094 213
dasal J
99.884 0.134 215 s
()
99.894 0.139 217

ALY Lual) LKA crada AGY) algal) dunlia .3.5

Assay of pharmaceutical substances in their pharmaceutical
forms:

o ?3 cluall Chias Cua (A, Bu,f.'\S)uJ (R paniion ‘_A:; 'é_)}l:.d\ 3.3.\_’)}:!\ Caana
po e (S aal) labis Ajlie DA o Aladll 5Ll Aygial) donsdl) Cloa

U JSEN Je il el gylaall Jolaall 3ilal) ol

e A8l aed Sligad WYy gyl (e SIS 305 CalS A 4S50l juaati

%(99.727) 5%(98.867) il o Ll Aysiall Aadll cidliy st sial
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas
(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

siall Al Caalyy (ygimall Jliidl) pe Glga ye (IS VLS il 385 L

A il o il S (16) S8 cus %(76.147) 4

L gl WYy cpaVlsS inally alliydl (e NS 3805 <l B AN jumati
%(100.630) casisill o lod dygiall dptl) Cialyy (ysinall laiall ae ddilgia aud
B yasiedl Whesileg S (17) I3l cpuy «%(95.067) 5 %(97.260)

Alidl 3 (17)(16)(L5) Jshaadl aasis

rrrrrrrrrrrrrrrrrrrrr

(A) sl yanivall A Jslaa o o8 @il Al gilag S (16) Jeal
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dgauall g Al o glal) Aludes ) daaly dlaa

dazh U jla ?M‘ s 2 g-‘ﬂ\ slda 2 2023 o= 11 Al 45 alaal)

" | VWD1 A Warelengih=286215 nm (BIOGABALIN-PLUS MBIOGABALINPLUS 2023.0517)
300 3
250
2005

150 3

] '

1004 &

509

0

0 2 1 5 s 10 2 mn

(B) Alsll yaniwal) die Jolan s oo il sl gilag s (17) Joil)

LY sal) cpdaniual) Crads Gl ) Aaglie @il g (15) Jgasd

A B
1 99.44 100.35
2 08.86 101.47
3 98.30 100.07
Average% 08.867 100.630
SD. 0.570 0.741
R.S.D.% 0.577 0.736
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W ccpma¥leS Jlina ¢l 1) AS jLiall 481 pa g il 2109 e Jilaw Gl i) A8y pha y ghas

(< guS) Al 93 il puaaiina g Al gf Ai) 99 30 gaS (el i gadd

LY aual) Adfpanion Crads CualsS Jifisall daylia gilid gy (16) gl

A B
1 76.39 96.65
2 75.16 97.15
3 76.89 97.98
Average% 76.147 97.260
SD. 0.890 0.672
R.S.D.% 1.169 0.691

Al paniine (and dpl dliigad WIY) Aglie @ilil gy (17) Jgaad
il g

LY aal)
A B

1 100.41 95.04

2 99.82 94.17

3 98.95 95.99
Average% 99.727 95.067
SD. 0.734 0.910
R.S.D.% 0.736 0.958
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dgaall g dglal) o slal) Aludus i) daaly Alaa
dablb agadl e 3 sl 2023 als 11 23) 45 sl

ralaliingyy .6
Ayl dfguas Gy dlaguiaey Aide Addy dipl el Gl a4 ga
s A Spall 8 ad el Wlly ¢V LSS Jie ¢ alliiny &5l ASLaal)
oo Aladll dsall Juain o dgylall oda e lain) L (ClVeS) L¥arall JIKEY)
igha caf el WS o Wanall JKa) S5 AR cleladl ey g
5 oYU Jiuall R*=0.998 5 oallanll R®=0.991 b)) Jalear 3)tias
sda il ag (3518 10 sl ) Jilsd ays ead dligul WU R*=0.998
ilS Cua ool A Af¥ana dlasiie e Glie e e 43kl
385 Ll il il ae A8l sl sl WY1 clland) e NS 805
A A i Taudly Oinall il pe Gl st OIS GV US Jlisal
g Al ad elisnd WY VLS By gl e IS 3815 ik
2 oo sl (lmal) CaladN )y B AN st dpilly ¢psieall il
ileliall Jolaay 400 LG plae & A5kl oda 3k 40Sa) Jany Los <96

Al
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