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Development and Validation of a Stability Indicating UV -Visible Spectrophotometer Method for Opthalmic Soltuion

UNH

&1 methylprednisolone (Huagaslaudaasesily
g corticosteroid 1¥awmSuiuendumsaniaulos
dhlughemuauszuugiqunueassme émsulsa
A A o . o o
MAEINUAN 81 methylprednisolone gnINILY
UFIMUAEAUM TINLFUYBIANMNNT AN 7]
Y UaanumsandunnmMsENaa Uasnunsiiasas
uady SNENMIDNLFULUUEEUNUYDIA NI
waym™? LLdluﬁQ@ﬁugﬂlﬁﬁ methylprednisolone
stuwuvenngaammiheluvissnaia aeuy 1se-
WENUNDNABIUAIENGITULNWEDAM methylpredni-
solone hnsugihammwizae laginen methylpred-
nisolone sodium succinate BUAKNIEIUSIANINILD
dvsude azaraluasazaelufanmanlse AN
WNTU 0.45% lasinwiineal5uas waszluidnans
% = ::5 o o VL o W v 0’(3)
AuLde Wasnnasnudeaaluhoauesefawas
Taguuehsueveaameainanlasndeimvuaans
AN EVAIN SHENNNENRAALTININNBAALFDAGN

L -7 =1 = Ll 1 o

uagalaifimsd@nmannauinmnihinlglugluuures
gmgaammnMmsuigamgiinhle ussaziianu
AU LA R WINTEN

ANNAIIBNEVSB A it nNshanylunn
ASTUIUNMSNNENTBINUEN (SNAILG UIUNSLATEN
MSuUEN AUBIFNIZMSHUSIEEN iasnnennle
NANNLNFEINEIATA NN US I AUBIEN B GILLUY
hyianalua NN NI UNN NN NI LaziaNy
AN NMEMN Usznaunud nau wazanuiilu
A0 -ANTMANIZEN AIUUNMTLAUSN LN TUN U9 L
WIANZEN aa IenSusntiamM s aaullaaname
MUMEMNLASLAN § nAY wazAaNNuUNsA-aa
mliianansznudagihe lagmmzmsuimse

oy o = & A X S

mMaeNeaseiatuiiigy yannniinsidanaans

% o Y Y Yo = | Vv
paien ligihelasulSinaeanas dewals
Usunaenneuviahuanaddunnnaz lviua Ly
M3 1e8ALHUNFUNINDDNYBINSLAUSHE

1 a o v o W ] A A
iy waiazaun)i (Wudadeddgyagnviianains
damsiiangmenIiien® aaumsiiusnmenme
ldannsngnasamanzannumenaztesnEAMMN

o % = [ v T Vv
yaeisveninnudasanelumslden wazlinals
M EVANGEN

Msnadaulsunaumendany methylprednisolone
Mundnasuaslsmaila high performance liquid
chromatography Zatdunszviumsuenasusenaud
aula sswhaa 2 wld Ao taagnun (stationary
phase) ¥30ABANUNUINEAIDUN (mobile phase)
k4 o L Adg =) d‘ <~ = s 1
1aNAYpI5U Ao wIsladsAgs Hanugeen

k4 = = a Vv ﬁ'

warldszaziarlunmsnadavann JeTdnuIdeine
W9 USuI@2187 methylprednisolone 1u
wdsnusilealdnanms UV spectrophotometric
method la#@3anaIsazalaen methylprednisolone
ANNINTUTENIN 5-25 lulasnSunaliasans uwan
19U UMENAIELAIBY UV-VIS spectrophotometer
WaEINMTNTINTBUANNYNABIYDNIT AN WU
an tg{l a v . v
IomstanansomUInua e methylprednisolone 1o
waziianuneeasasaNuaiud g luinaein
gansule® Fedudnmadannilsdmsunsnedau
miSinamendenyla

TumsnanISnsiwaneiiedasiimsnsiadau
ANNNABY (method validation) 284353LATIENN
2NN EUEUINITIAILREINITOIAAIES
L ] k4 1 o Gl Y o QJ 1 lﬁl Y a lﬁl
gagnlawiudmialndidesiumiuiaieiigalos
MINTIAFDUANNYNE BRI NBINNNIUTRTNS
ICH harmonised tripartite guideline Tustie validation
analytical procedure: text and methodology Q2(R1)
9NN INAFDULNDWIANNINNIZLAIZAN (speci-
ficity) ANNFNNUSBUFUAS (linearity ) ANNUHUEN
(precision) ANULNENANT (accuracy) BANIINTIAIN
(detection limit) uazdaNaMIIOEIUSINN (quan-
titation limit) 28935 @NN 1 lumsmamendinay
ﬂl % L ((6_7)

WA BN U

744

Journal of Health Science 2019 Vol. 28 No. 4



MINAILAZATINFDUANNYNA B9UBIITIATILNANINANGIAIY UV-Visible Spectrophotometer 2BNETNEBAN

msanunluaseiidldwannuazasiagauaiy
9NAB92aIBIATNZHUTNIMEN methylprednisolone
(;II’JEILﬂd%m UV -visible spectrophotometer TINDNANE
AMNAIR WazENTEMSIRUS NN TN aNYa3y
#ERAHT methylprednisolone ANUTNTY 1% Lo
fwwﬁnsiaﬂ%mmﬁm%’u@'ﬂamawwsw liasanTo
MrualunnaagatdsuaIaenanluanizms
Wusnuena g 1

A8MsAnY

HumsdnmiBmassatileWanuazas19daU
ANNYNAB9YBNIDIATNHUTINMEN methylpredni-
solone (;ﬁill,ﬂd%m UV -visible spectrophotometer Lﬁa
iinlFlumsasasaumswasuwlamwesUsinmu
méwé’mﬂumwaaﬂm methylprednisolone AN
ity 19 Tashwindaiinassmdugihamme
eluszninmsiivinmlugiiuuazgamgiivias
FINNANHIANNNAIAIZBIET LAENISEILNANIT
Waguulasmamenmn wu ANNYY § wazANN
Hunsa-asuasenadeon iasansamuuagn1z
mmﬁu%’nmﬁmmzauLLa:i’wmmqwamWﬂa@m
dusugthewmmenemsuainanla

GRRITEY

8120 Solu-Medrol™ ( methylprednisolone sodi-
um succinate) 219 1,000 Naansy uSunluwes
watdan lot. no. L41302 TUVNABNY 31/10/62
ssazansludonnanlsdlsannes 0.9% Tagh
ninaaUsu1as (0.9% NSS) uSHNIuBUA)
Uszinelng Lot. No. 4291015 Tunnaang 27/10/63
warihnauUsANNde (SWI) USHNLELUDSDTDE-
Uaa Wsand Sne (wau) Usendlng Lot. No.
1607104 TuvinAdIE 23/07/61

m%f'aqﬁauazqﬂnmf

Lﬂ%aﬂ UV-visible spectrophotometer (Thermo
Fisher Scientific®, EVO600LC, USA) t@3a430a 1Y

Wunsa-ena (Eutech instruments”, pH510, Malay-
sia) GLfu (Mitsubishi®, MR-F33U, Uszinelng)
NILHIINEITAZAIININIFIU
m%aumsazmammgm methylprednisolone
sodium succinate buansazmalnfennaslsaanu
Wty 0.45% TashwindaUsines (l3enan
sazanslafisnnaslsdunannisea 0.9% log
Thwindausines : ihnaudnennizaldmely lu
Sasdu 1:1) fenusiuiu 3,000 lulasniuda
Uo0anT mﬂﬁy'uﬂl,ﬂmmsa:mﬂmmgm 0.03, 0.04,
0.05, 0.06, 0.07 W@z 0.08 1adINTHI Y volume-
tric flask 2119 10 Jadans Usudsunasaearsazans
Tofiauaanlsdanuduiu 0.45% Tagihvinds
Usinas wialdldanudiuiuaassnsnagauis o,
12,15, 18, 21, 24, 27 uaz 30 lulasnSuaalasans
MUTIAU
NSO VNAIBEINENRLDAR)
#RYDAMLRANILAII methylprednisolone sodium
succinate ANNEHTY 19 Tagshwiindausunas
ww3anlaaaralaeIAa methylprednisolone 7,000
faansulusmseranelafennanlsdany  wWndu
0.45% Tasihwindel3anes uwiusuusinasliasy
700 88803 NINHIUNIZAIHNTDIYUIA 0.02
lulaswasiialdldmsezanannida ussqld
mﬂLLﬁ')?mﬁJﬂaﬁwLﬁamuquﬁmﬂiﬁmumadw
near 3 188ans Ny 230 10 wiaiulugiy
ﬁqmwgﬁ 2-8 BFNLTaLBYd LLazﬁqmw{]ﬁﬁaq 302
avnuaLded Sensimamuasiimniu afas 3
MIpEN/dNe (N=3)
N13H3IVFBUAIINYNHBIYBIIBTIATISH
(method validation)‘®”
ABNIIATINTBUANNYN A BIWHUINIINUUI
ﬂﬁﬁ’a #1098 ICH Harmonised Tripartite guideline ﬁﬁ‘ﬁ
NMINATFAUANINRWILLAILAS (specificity)

WaAN®INATAISILAIIEVNaan lEaINISD

NINTINMINSITNGY 2562 Ui 28 AUl 4

745



Development and Validation of a Stability Indicating UV -Visible Spectrophotometer Method for Opthalmic Soltuion

Sieszdimenigasmsle wazlifinissuniuan
a3y q Riflusu Wy ssamas nsudlau ans
Haludsu lesihasazasunasgu methylpred-
nisolone sodium succinate ANNINTU 15 lulasnsy
Aolafans WazaINaMERINNAILATIERAIBLASEN
UV-visible spectrophotometer Tuga9 200-600
TRIRIPTOE Lﬁ'ammmsg]mﬂﬁuumﬁmmanﬂﬁu
g0 (A )

AITHIANINENNUS LB UFUATI (linearity)

MINANNUFTNNUS BT UATIL A8 FINTNNITIT
Lﬁuﬂmﬂswwmmsgmﬁuammmé’uﬁ’uﬁ”iwdwm
MIANFULAUALANNINTY MIIATILHNANN
FUNUBIEWINANNYNTUYBY methylprednisolone
sodium succinate LisufuammMsgandunasiildan
ANUINTUGIN ) NUAB 9, 12, 15, 18, 21, 24, 27
waz 30 lulasniudaiiadansaudIau Femuine
wasanuuduasimnmmesauTINIL 3 fagha
(N=3) enuduwusBadunaasdnamdutszanims
MUUA (coefficient of determination %38 R?) Iﬂtlfi’l“?;
gansuld Aaddi R? 190 0.995

AMAANNANINIININ (Limit of detection : LOD)

miahramannaiandaanuduiusyaiis
MsIANiSsanagdaulasnsafmuinlaan
nnanasulalaaasunlannaunms®®

LOD = 3.3G/S

Mua i

- LOD @8 2adnamsnsinie

- O @D EhuLﬁmmummgmwmﬁmjgwm

- S Ap ANNFURINTIWNINIFIU
AAANNONIIINEIUINI (limit of quantita-
tion: LOQ)

mdantamsindnBinaviaanudududge
MEenzdannsanasaulalagiisinisnasay
AnuwiugLazaNiensslunasinaansuld
mMinulamuanns®®

LOQ = 10G/S

Muali

- LOQ @d Ianamyiaaeusune

- O @D ehmﬁ'mmummgmwaq&'ﬁymm

- S Ap ANNFUABINNWNINITFIU

NMINAFauAINUIULG) (precision test)

NadaulagInAIBENNEUALAEINUNAIE Axg
ANHULANINYBINAMFIATHTALG DM TIATIEH
%9 u,amL?Juehmﬁmmummgmé’fuﬁ'wﬁ (% RSD)
Humsnegauidafidenls uaziainedafilslums
Annelinadilndidesdiuly nnq ads fihms
naaas wazkaildaglunasineaniuld wisns
nagautiiu msnasaulududednu (intra-day) wag
MSNAFDUMIUNY (inter-day) lagnadau 3 sLaU
ANNENTURD 12, 18, 24 lulasnSudaiiaddns
ANNDNTUDE 3 AIDEN

MSNAFAUANNT BN (accuracy test)

lilanaaaUANNIRBINSDIEIA T TaalH
§1799¢378N9931U methylprednisolone sodium suc-
cinate e’i'!méhath“ﬁ'lﬁumsazmammgm methylpred-
nisolone sodium succinate (3817 spiked sample log
Waanue 5 anusnsulugienuduiuiasay
80.0-120.0 ANNWNTUDE 3 Frpee UazFpeaT
13J'ﬁms|,aum'ia:mﬂmmgm methylprednisolone
sodium succinate (3817 unspiked sample AP
isnsaadisiengiinluzuiasasmsldnaudy
(% recovery)

NISNAFIUAIINAIAIVBIBIBADARIRNIE
377 methylprednisolone sodium succinate

MFUNADNHUESNINMENINYBILAFZAIDEN LI
wiazSufinesauduszaznmny 2 1o Taagms
Wasuudasenula ndu unaiaenudiunsa-ema
295Uz AN mUsunaaiedifuaie
Lﬂ‘%aﬂ UV-visible spectrophotometer ﬁmmﬂnﬂﬁu
248 W TUNAT UAININAIIAMUSIN UG

746

Journal of Health Science 2019 Vol. 28 No. 4



MINAILAZATINFDUANNYNA B9UBIITIATILNANINANGIAIY UV-Visible Spectrophotometer 2BNETNEBAN

a vV o 4
Aenzdlannnnanesgiu laadnamenioaay
Usuaeuaain (% label amount: % LA) 9u

®
gns

%LA = (Usmnaeniienevila/Usinaeniiszy

UuRIIN) x 100

MYIAITHTaYE

MIMANUTNNUS BT UATIL A8 FINTNNITLE
LU DINNNINATFIUNUTINANNTNNUSTZNIINA
MIganauuatuasaNNnduees laglgatiang
Jes1eaunsanaas (linear regression) @1
L4 a IQ( o J c: [ k4 = s
duUseandmsivualaganeansule Aadian
1NN 0.995

MSNAFDUANNUNUEIVBINTIATIEN BFDRIB
wssawudasantudasazdrulisntuuanasgiu
£ [ 4 = '3 [ 91-491 Y
Funns leeiinamisansulaniasnideeas 2.0

MINAFDUANNNENATIVBINTIATIEH 15FD
a 1 < v Y v oA =
@awssanuaasanudosazmslonaudy Tagdl
wnasisansulaadlugidasaz 90.0-110.0

MUA 1 MTHIANNENAITUTIFR

MsnadaumUsuiuaiedinn 1Ea06 8

1 < 4 a =

wssanudasatdudosazddnaauaain laaidl
ineigansulanannniidasas 90.0

HANIIFANY

1. MIATINFDUANINYNABIYDIITIATIEN

1.1 MINAFUAMINRNIZLAIZN WFITazaIs
N19337U methylprednisolone sodium succinate A7)
Wty 15 TulasnSunaiiadans uazansiaas s
ANV UV-visible spectrophotometer Tuzaq
200-600 Wluwes wuil Mnsganduuasi
ﬂ’J’lNEI’]’Jﬂ?;uQQE!ﬂ‘lIm@lJ’JEI’I methylprednisolone so-
dium succinate tMNAU 248 WLUNAT AUULFAIL UMW

]
=1

N1
ol L Jd a 4 d‘ L4
1.2 MIWIANNFTNNUSLEIFTUNN LNBI‘D’ Uv-
visible spectrophotometer eJLﬂi’]zﬁWWi’l@ﬂﬂauLLm
28N methylprednisolone sodium succinate NN
2u 9, 12, 15, 18, 21, 24, 27 uaz 30 pg/mL 6

2.000 == Y

1.500 |

ABS 1.000

AINNNENIATUFIFR : 1
(A ) wWnAU 248 nm

0.500 "
2 3
0.000 =
200.00 300.00 400.00 500.00 600.00
Wave length (nm)
NINTINMINSITNGY 2562 Ui 28 AUl 4 747



Development and Validation of a Stability Indicating UV -Visible Spectrophotometer Method for Opthalmic Soltuion

HaGIM ST 1
MTIATEAMANNTUNUSTEWINAN NN
28N methylprednisolone sodium succinate Wgunua
msganduuaslaglfaddmamaumsnaneaitali
WaumsmnfmV\Immgmuazmé’uﬂszam‘émi
fvue leawniwesidaSunawasen methylpred-
nisolone Gaudaslumaei 2
Fannenduiszanimsiuuauiiu 0.9999 3
fiennnninasiieassuldae 0.995 wgavhaums
lFUA y = 0.0257x + 0.0022 MANTININATFIUN

ANNANNUBIFUFUATIG Jearmnsolgrinnadsinu
MENNAINIQANAULE LA

1.3 MInadauaNNuNue (precision test) 7572
FUANNUANAINYDINANITILATIEHNLAAINAIS
a s 2’ = v g '
Wit 9 Tudnzdenny (repeatability) WU

J <~ c} 1 k4 k4
Amsganauusnlaluudazenudndu laamagau
ANNdNduaz 3 dedelanamInadgay IMmTINN
3
' a g v

NAFDUANUULANANYDINANTIATIEN LGN

a PRy o [ . Y
M3aNid 9 luludeny (intraday) wazluiui
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ANMNLINTY (ug/mL) absorbance (ﬁ 248 nm) ﬁinaéﬂ SD
N1 N2 N3

9 0.2315 0.2342 0.2398 0.2352 0.0042
12 0.3076 0.3093 0.3161 0.3110 0.0037
15 0.3866 0.3858 0.3948 0.3891 0.0041
18 0.4662 0.4652 0.4593 0.4636 0.0030
21 0.5299 0.5391 0.5418 0.5369 0.0062
24 0.6134 0.6157 0.6338 0.6210 0.0091
27 0.6939 0.7021 0.6964 0.6975 0.0034
30 0.7681 0.7069 0.7821 0.7690 0.0103

A13197 2 W HLEaTEIUSHIUYRINITILATILHED methylprednisolone sodium succinate
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mmﬂnﬂ?iugjqqﬂ (nm) 248
Beer’s law limits (pg/mL) 8-31
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dwmﬁmigﬂﬂﬁuum (molar absorptivity) (L/mole.cm) 1.22 x 108
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MaNd 3 Anspanauuaiinlaluaududy 9-30 pg/mL (N=3)

Repeatability Concentration (pug/mL)
9 12 15 18 21 24 27 30
absorption 0.2552 0.3091 0.3883 0.4694 0.5599 0.6385 0.7228 0.7826
0.2590 0.3116 0.4033 0.4774 0.5508 0.6338 0.7161 0.7955
0.2574 0.3197 0.3951 0.4764 0.5583 0.6319 0.6997 0.7976
CV 0.007 0.018 0.019 0.009 0.009 0.005 0.017 0.010
% RSD 0.74 1.77 1.90 0.92 0.87 0.54 1.67 1.03

uan@NnuaanlUnivae 3 i (interday) wul @
L ld' 1 k4 k4
msganduuaeilaluudazanudniy lasnagay
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4 waasaniudesa: drudssuuinasgrudunng
Tagnnaadnimaglunamineaniula Aetieand
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1.4 MINAFDUANNLNENATY (accuracy test)
NAFDUANNYNADWIMTUANWNIa laa InaLdea
AU LagMIMANUINTUYBNTTNIANTFIY
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2. MINATOUANINANGIVBNLINHBANNUANIE
A977 methylprednisolone sodium succinate

NNNITNATDUANINAIGIYDILINEDAN methyl-
prednisolone sodium succinate ANULTNTY 1% Lo
ihwiindauinesdwiugthammezas Fassyly
nadniiiamuaudadaduuaai Taafusnmly
2 anmzia ulugifiuiinamad 2-8 asriaded
worilguvgiivies 30+2 ssAaled dAzar 3
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2.1 msdunadnunemll Téun anwdu ndu
Usziiudnuamlasemgaam methylpredniso-

MINi 4 Ansganduudsiialananudady 12, 18 uaz 24 pg/mL Tududedny (intraday) wazluiui

wWenNENNY (interday) (N=3)

Precision Concentration (pug/mL) Absorbance (N=3) Ccv % RSD
intraday 12 0.3110+0.0045 0.015 1.45
18 0.4636+0.0037 0.008 0.80
24 0.6210+0.0112 0.018 1.80
Interday
12 0.3130+0.0037 0.012 1.19
18 0.4700+0.0059 0.013 1.26
24 0.6270+0.0071 0.011 1.13
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MMM 5 NITNAFIUANNNEIATIVAIIDINATIER

(accuracy test)

Conc. taken % conc. added Mean %recovery
(ng/mL) (N=3)
80 100.69+0.006
90 100.86+0.009
9 100 100.44+0.002
110 100.81+0.007
120 101.20+0.010
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Abstract: Development and Validation of a Stability Indicating UV-Visible Spectrophotometer Method for Determi-

nation of Methylprednisolone Opthalmic Soltuion

Terachart Chevadisaikul, M.Pharm.*; Danuch Panchapornpon, Ph.D.**

* Department of Pharmacy, Mettapracharak (Wat Raikhing) Hospital, Nakhon Pathom Province; ** Faculty
of Pharmacy, Siam University, Bangkok, Thailand

Journal of Health Science 2019,28:743-54.

The aims of this study were to develop and validate a stability-indicating UV spectrophotometric
method for methylprednisolone in extemporaneous ophthalmic preparations; and study the stability of
1% w/v methylprednisolone extemporaneous ophthalmic preparations under 2 storage conditions under
ICH guideline. The amount of drug was carried out by using of UV-VIS spectrophotometer at 248 nm.
Calibration curve between absorbance and drug concentration was linear with R* 0.999 with the precision
(% RSD) of 0.80-1.80, and the accuracy (% recovery) of 100.44-101.20%. Stability of 1% w/v
methylprednisolone extemporaneous ophthalmic preparations was studied. Ophthalmic solutions were
prepared by dissolving methylprednisolone injection in 0.45% saline solution. The ophthalmic solutions
were stored in sterile amber glass bottles at refrigerated temperature (2-8 °C) and room temperature
(3042 °C) within 2 months. Physical characteristic changes were observed in ophthalmic solution stored
in refrigerator within 67 days. While physical changes of ophthalmic solution after kept at room tem-
perature were detected within 10 days. The pH value of solutions was lower than that required by United
States Pharmacopeia within 6 and 52 days when stored at room temperature and in refrigerator, respec-
tively. However there were still a drug label amount over 90 percent. Conclusion that stability of 19
w/v methylprednisolone extemporaneous ophthalmic preparations was sustained up to 51 days in 2-8 °C.

However, once the bottle was opened the eye drop should be used within 4 weeks.

Keywords: stability, methylprednisolone, extemporaneous ophthalmic solution, UV-VIS spectrophotometer, validation
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