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Stability of Triamcinolone Added in Three Oral Liquid Syrups
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The stability of triamcinolone in three kinds of oral liquid syrups at 4 and 25°C was studied for 21 days. Twenty tablets of
4 mg triamcinolone were mixed with 100 mL of each oral liquid syrup, which is Levotuss®Syrup (levodropropizine 6 mg/mL),
Ucerax®Syrup (hydroxyzine 2 mg/mL), and Xyzal®Liquid (levocetirizine 0.5 mg/mL). The chromatographic analysis after
deliberate degradation showed no evidence of any breakdown product likely to interfere with the chromatographic peak of the
parent substance. The relationship between triamcinolone concentrations and peak areas was linear from 50 to 1000 pg/
mL (r*=0.9998). The analysis method was precise, with coefficients of variation no greater than 5.4%. Triamcinolone
was stable for up to 14 and 21 days in Levotuss®Syrup at 25 and 4°C, respectively; in Ucerax®Syrup and Xyzal®Syrup,
it was stable for at least 21 days at both temperatures. The percentages of initial triamcinolone concentration remaining after
21 days were 72.313.2 and 94.946.0% and 93.2+4.9 and 92.4+5.7%, and 92.6+1.2 and 92.7+2.2% in Levotuss®Syrup,
Ucerax®Syrup, and Xyzal®Syrup at 25 and 4°C, respectively. The pH variations of all test solutions were within 0.8. Based on
the results, it was concluded that triamcinolone in three oral liquid syrups which are Levotuss®syrup, Ucerax®syrup and
Xyzal®syrup was chemically and physically stable in both states of refrigeration and room temperature for at least 14
days.

[ Key words - Triamcinolone, Stability, Levotuss®Syrup, Ucerax®Syrup, Xyzal®Liquid

ool A, AFE B3
=obgero] B aste] ol

-

>

A Eole] FAFHES e 2gagel A

FES APLE DA, FolHal
e Aol Wag B, 2o
3404 7ol AshEl xel Btel gloiA wIAEUA 9}

FE 0]E triamcinolone> THE corticosteroide} A 2
Wa] Aslel|A dxA] 2 o2 FAFAT] S Ak,
ARA FAeA FAF, 4 S5 2 A3k
ZHHof| 22o]m v Eu[A Sl ME AT} e I 24
Az FAA A4, FrteElag -9, Add NgdsH
722 A7hE A g 5l oby Foke) AlgEe] xh!)

Y oA triamcinoloneS FEA RS E 3= AA 2= A
TAI, ¥17F F4A, FARA, d3zA7F AR AL Qe Ak
Lo] kst Ao}, AAY FHIA 22 IHAAE A7)

s A

ol slofaje st ofatelat ety

AEA] AT o3l A 52

Tel: +82-2-3277-4376, Fax: +82-2-3277-2851
E-mail: hsgwak@ewha.ac.kr

Correspondence to

176

ATAAE T Bgo] o9 TS Sld dAHe=E
A FES A2 TAIEte] Aol ez A3 A Fof
of I AL o) 5 IR AG e Fokg B
Aol 7] o] Eslof 3= FodFA oA 2] m|sdt H o] whol oF
=2 B8 (noncompliance)’} FokA= =4S 7FA] AL 9l
o AT FYAIY Tk AR SR Qls) Aol 3kx|o
EESET 3-84%E EHA glom G288 £EES
Fol7] s A AT-E8o| 7Fsat S 7] FaL Btel
2 AHHH S HAZ Fo3hs Ao 7 vk g W
o2 A= X1 gt

2] F ol A= o] 9l corticosteroid Al AdE-2] A1
A A 2= prednisolone®teo] $low <& EAA} 484 o]
ol et AAE /=] et v A9 corticosteroid
A|A| 2] 74-¢- dexamethasone, prednisolone, prednisone®] =5
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A} A FAAZ e el ) om!? triamcinolone®] 7%
diacetate eS| A|FANA 7} AEE ] lol ot AR ] F-
AZ o2 <ld st HaHGD old A
triamcinolone®| prednisolone®]} hydrocortisone®} ®] L3}
< 9} mineralocorticoid &7} glth= AADE 71x1 oF %
Holl = B3k AA| Fofo]l £7Fsst 3ixF FellAIA 2] AL
45 o7 = TAAS 2 Hdd

A Fofo] Brlssl A F2 FoFo| 3Al EolW
e B3 Ate] o3| o] Folxltt. o|#fdt EAA; ofAl = FoF
o 71 BEH 9l A Y-S A sleof sph=v] T} 7
Azshe AFo] A4 ARAH Ao d=x 9k o]
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Al o} o1& AlIFA Al FES &35 "o

Corticosteroid A A 2] 7% L& 274 A3l @ A
S Sl e o 8] ~epiA 9 WEshs Ao %
R B R Bk e o e P R 1| E i o IR R I L i
o Tk Fokes E 3Afe] Eoke8-2 wol7] SlsiA
b= FoF A1) obdAel HisiA SR oz a1
ZA S Aot sz o]ujof 713t Hejst W ow
AAE Ealste] HAFANA ] FEs 3l WS AHSE)
3 3dek 2y} o] X wlg- e o] WEE= ARA| Sl
A1] triameinolone®] FHAel Higt A= 719 e AA
ojct. webr] & AT A AotolAlA v FRlw S
kg dFel 7] HA] HA I G 2] FAelA EH R
ARS-E = A3 A 9} 38| 2~el 1Al S triamcinolone¥} 247 &3
3l S o A7} X whE QA o H-E AlF et Ko
Heslar P gt Fofo] o] Fo 2| =d| 7] 5kazz} kTt
o1
AleF & M=

Triamcinolone E%-= Sigma Chemical Co. (St. Louis,
MO, USA)lA 74313 E 8] T2 (triamcinolone 4 mg)
2 AhdA| 2k(Seoul, Korea)dll &S AH-319] 0] & R EARA]
& (levodropropizine, 3] 2F%, Seoul, Korea), -F-A] FA"A1 8
(hydroxyzine HCI, 3H=F+#]4], Seoul, Korea), |2}
(levocetirizine HCI, &r=F-+#]%], Seoul, Korea)= A &S
AgEtd ek ZF Al e] 24 P 932 Table 13 2o
oMM EYEY, wgh-2 HPLCH(Mallinckrodt Baker Inc.,

Phillipsburg, NJ, USA)°] AM-=913 7]} Aok Al B+
< AR

High Performance Liguid Chromatography =41

HPLC system-= Shimadzu 7]7](Kyoto, Japan)2A] isocratic
binary pump (LC20AD), autosampler (SIL20A), UV detector
(SPG20AD), Communications Bus Module (CBM 20A)E -
A=A, column Luna CI8 150 (5um, 4.6x150 mm,
Phenomex®, Torrance, CA, USAYS AH&3}3it}. o] SAe 2=
S EVEL A 55 30:700] BIEE 4] < 1 mL/min®]
452 58 240nm UV 3P A&kt

Az =Y o EAMY waho|M

Triamcinolone -5 WEhEell e 1000 pg/mLE 3}
o] o] ML stock solution®E YA x}FHAs|TE o] ®
TAE veke? 43 5AMsled triamcinolone®] =7}
50, 100, 200, 500, 700, 1000 pg/mLe] H=Z shict. oI
TEE Axe 47 £ 1 mLE Fdte] WF 2EEA
50 pg/mL ZH =Y L2 g | mLe} o] FA SmLE ¥
g o] EIEL 3E7ZF vortexd3t ¥ 1 mLE F3dle] HPLC
71716l 20 pLE FI5ked HPLCW ol el Al sldct A8
oA & chromatogram - ZHE] WEEFEA ] 7=y o
ol B3} triamcinolone®] ¥ Ylo|2] W] Z o]&ale] FukA
= Ao, kel 53] Ala)ste] du AUAE T3t
R, 597 Alegsted U7t A S AE3R T

A ATE S5k FAuHel 9le] triamcinolone®] #}8;
A FaAHE©] triamcinolone?}t 22 FrAI AR 2R -5
gelslr] flste] 7FEAES Al ZFEA >
stock solution®] triamcinolone XFF 1000 ug/mL 8-}
ImLell 6N G4k 2mLE 42 F 60°CAlA 5417 w2 +
6 N FASRIEF§N S o] 83l pH 40| 622 A3}
o} o] 9 20 uLel| IS 20 uLE E§3ked HPLCO| F3kL,
72L& v 0 2 triamcinolone X% 1000 pg/mL £} 1 mL
o 6N FABPEF 2mLS 412 §F 60°CellA 5AI1ZF W=
F 6N fAbs o|83le] pH 4ollX 622 F33 F 1S
20 L= &3hste] &3k 20 uLE F3ke] HPLCY| F%)319d
o 223 Z+7+e] chromatogram &2 HE] EajAbE<] <3k

Table 1. Composition and appearance of Levotuss®Syrup, Ucerax®Syrup, and Xyzal®Liquid

Levotuss®Syrup Ucerax“Syrup Xyzal*Liquid
levodropropizine (6) hydroxyzine HCI (2) levocetirizine HCI (0.5)
Composition Methyl p-hydroxybenzoate (0.8) Sodium benzoate (0.3) Methyl p-hydroxybenzoate (0.675)

(concentration, mg/mL)
Propyl p-hydroxybenzoate (0.2)

Propyl p-Hydroxybenzoate (0.075)

Appearance Colorless, transparent solution

Colorless, transparent solution

Colorless, transparent solution
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3 o3 H-5 ARSI
oM AIE

E 2] =" (triamcinolone 2 ZA] 4 mg) 20%4& F4 4]
3Fed 100 mL F43F A3 (polyethylene terephthalate, PET)
o Wi HRFAAY, AN @ FAGA A H S 77t
Al&H el o] 100mL 5= 2 ¥ triamcinolone} 2+ &
sfatdet. 2 Aol Al o/ld ABE e F 9
A 31(SR-5107, Samsung, Seoul, Korea, 4°C)S A3l 3
MA L 4823 (BS-06, Jeio Tech., Seoul, Korea, 25°C)E
AHEsled 21971 Baslodct.

AlBe] BAL 0, 1, 4,7, 14 283 214A ] 2 AR
I mLE #3te] o37]o] HE-EFEZ (50 ug/mL) 1 mLe} ©]
A s mLAE 7l 3Rz EElAdte] ofEe] shHd] B
= 3 ¥ 045 um filter (Whatman, Maidstone, UK)E ©] %
3 o}3}sled HPLCE 248193t

Al 7ol w2 triamcinolone-A 3 &g o] 2] WS Ab
7] $180 0, 1, 4, 7, 14, 21940l 2+ A& SmLE 33}
pH Meter (Thermo 420+, Thermo Cop., Beverly, U.S.A)E
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Fig. 1. Chromatograms of triamcinolone (500 ng/mL) and IS
(prednisolone, 500 pg/mL) in methanol. Retention times of
triamcinolone and IS were 3.770 and 6.333, respectively.

4.6% ol3l, A7 AHEAL 54% o|3l%rt. o]EHE] E E
A2 triamcinolone®| A AL 918 F13t AHEAS
73 9 &S Felsigie

Fig. 19 Yehd vle} 2Fo] triamcinolone ¥ =9 §-X]A| 7k
> 377”01‘}13 WHEE 24 T =&Ee] 929
FrAIAI L 63330130k 7FA1E A triamcinolone> K
F 1“6“5] 2™ triamcinolone®] F|AHE-S 2 A 71
A] triamcinolone®] A A7 o)l = UelR] ¢k= Ao 2 &
2l =% H(Figure 2).

P REAAY 3 triamcinolone®] A|7lel] w2 L5
=W 3= Table 29} 2o} HEFA®A F triamcinolone<
AEE A 1497 7HA = ZFEE0] 0%t Wi TS
HolA|qk o] F FAtasle] 21UAFE = 70% =] A&
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Fig. 2. Chromatograms of triamcinolone and IS (prednisolone, 11ig/mL) after degradation of triamcinolone with HCI (A) and NaOH (B).
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Table 2. Stability of triamcinolone with time in Levotuss®
Syrup at 4 and 25°C
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Table S. pH changes of various syrups with time added with
triamcinolone

Day 0 1 4 7 14 21

Day % Remaining at 4°C % Remaining at 25°C
1 99.0+4.6 94.246.3
4 94.8+2.9 91.143.5
92.843.4 95.1+4.6
14 98.9+4.7 91.3+5.8
21 94.9+6.0 72.3+£3.2

Data are expressed as the meantS.D. (n=3).

Table 3. Stability of triamcinolone with time in Ucerax®
Syrup at 4 and 25°C

Day % Remaining at 4°C % Remaining at 25°C

1 100.014.2 100.1+3.3

4 101.8£1.6 93.2+4.4
101.31+4.8 99.143.5

14 102.945.7 104.9+2.8
21 92.4+5.7 93.244.9

Data are expressed as the meantS.D. (n = 3).

Vehd #E2EA%A) Z triamcinoloned] AL & F3)Hk-S
2 12}4] (P=0.9809) wlskom] RaldEAS = 0.014 day’!
2 AEE

Table 3o “Jebd 2 zZo] FAZHA"AH WelA
triamcinolone> A1 § 717 W] A 2 WAE7e A 2197F
90% °]/Fe] AEEE HYozA TS vehlisieh A2
I B3AE] A ZAMA -] triamcinolone?] FHEE-2] 2}
o] 0.8%= zto|7k A9l gl AR veht Az =
o|EA-Q e HolA| ket

Table 40 Vel A2 o] Aol A # A el o 4 2]
triamcinolone> 21Y A 72 92.6+1.2%2 90%7} H& %t
EE5 veEisieh 2Ela WA B3 Aol A= 2194 7}
A 92.742.2%2] AEERE AWl oFEo] RS
ehfgieh. A1 713 26l wh2 triamcinolonedml SHAA1S- H]
w3l S o, YA AL TN AM ] oFEe] AE FE M
T 719 frakste] =9k ARt 4 oS HolA] o
Table 4. Stability of triamcinolone with time in Xyzal®Liquid
at 4 and 25°C

=1

Day % Remaining at 4°C % Remaining at 25°C
1 96.516.8 101.8+1.7
4 93.5£3.4 99.7£1.1
92.6+4.0 102.343.1
14 91.940.8 100.5+6.8
21 92.74£2.2 92.6+1.2

Data are expressed as the meantS.D. (n=23).

L4 5.78 5.76 5.80 5.76 5.77 5.70
L25 5.78 5.77 5.76 5.76 5.77 5.63
U4 3.58 3.75 3.74 3.71 3.71 3.01
U25 3.58 3.70 3.72 3.74 3.72 2.87
X4 5.16 5.16 5.20 5.16 5.17 4.83
X25 5.16 5.16 5.17 5.16 5.16 4.74

L: Levotuss®Syrup, U: Ucerax®Syrup, X: Xyza1®Liquid. 4: 4°C, 25:
25°C
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Triamcinolone®} A 32 &3} F 2147k v 23S =13
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FA"A R RA A e AlH o] Moyl T F
g3k S AL fA8kdT SRR FAFA A R M=
Alg 4dAFE T3 3t og Ae] W3lEgl o o
o] AlsAI A= ¥k AR 2] triamcinolone AHAl= 7t
ek Az o] AAS A ew Ao Wshid 7]
el A4 ] Wz ¢l

Triamcinolone |5 Aol 247 38t F A7kl w}&
pH #1312 243 A3E Table 590 el e}, 222 =
Zell A Al pH W 3he FBEACAHel M= 27] A
9] 0.1 o] 2 W3lste] A2 dAsIgIT) SARE frA] A"
Al M= A2 B 27l 27] A9 pH €} 0.7 ¢]
28] el & P WAE T 27 M= 0.6 A ES] 2}
o] F XYL 2A pHZL Ml 7HA] AlF] FollA 71 ko] W3}
g Aoz Yepdol At o] 7ol Mo pHe W
31 0.5 o] WS YebA ). 34, triamcinoloneS 7] A
HHEAAH ] pHE 563, FAIGA"A1H-S pH 2.18, A
ZH0el 0] A 96| = pH 4.98 ©] 1L, triamcinoloneS A A}m}
2L ZA 8k Al A3 €] pHE M2 5.78, 3.58, 5.16 ©] 1.

& HEE

Triamcinolone>= = A o}=] AA|gke] A|gHEe] 917]
o Fel] AdFEE-o] oy Atel] gleiM AAE +F ==
T Ete] AAIFe 2 o AlHAA e} St A, FoF
sloF 3= A &3] WAL sl o]wjel] ofAR= FoF
o] HJA T =9 HHA Alelol|A kB2 ZA| HuHlE
AR o = oS FA He A7t &3l o] el
M= 53] AAE o]83ld ZAIS: A EFAAE= W5
A A S AL Qlk v F B = we| AR oFE
< E3lslt) vt FEHoE ksl HA|9] A5 oF
= AHA g} 2] HIFEE| AA LAl whEEAAY
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52 o] R 5ol Tu|AF ApA| 2} BEA], A3, kA, 3

, A3hA|, A= F7A|, BR87)7he} A3 A d o
T E 7FeAE AR A 23y ol 9} FEE A
Azt QA o] 8-Fol gt AT dHolElE HA A we] F
Z3k AA o117

Fludrocortisone acetate 2] 73-%- 17% v/v ethanol < W
oA AAE Falste] vEE AHAIR ZAIZ AAS} BFF
oFEo® FAITE AA| | QHAA v|aLe| A 4°C 7oA =
A2 v dg o] A UAAZA = FEo] 27 E
°] 91%7} ‘ol Pt 2t 23°C Aol M= 7L A 7R
o] 93.1%7} ‘dol A3t olof vls| EFFSE W=
HA 2] A Felli= 4°CEAAME 60d 7HA A7 FEe]
97%% PAEIH I 23°C ZANME 7U A 7HH] 90% oA
oFEo] ARESHA PHAS BolFgThY o)1 BEFl
vlsl AASE =S o83 AAY] A o] P o] f 2
T XA 3 FEAG AR 2ke] ukSell ost oFE2
ZAlR]of| 2 o=t 7R 7] ARk uhEel o3 &
o] pH7} WisfelA M FakE T Hloe=w AvE
T 3le. o]& cortisol A|AS] Al&eA pH 9.19| M ¥} pH
6.9~7.9 o|ellA 4~5u) A= EHPHA w]Ee] kv o
TFAT} So| Sk g.”

B AT e pHell 2 3P} 99w dl T2 el A
A F 2194 A o] Weke, pHoll glo] o =Ax= W
3= Jehd FAFA A FH ] A Gl WA e B
A 21971 A vebd o] pHE| ¥ 3te] uhE g A2
W3 HEAER] g Aoz AR A

AZA 02 A 712 AHeI M9 triamcinolone- 4] 2HA”
A3} ARl M= o= 21 A 74| = QA A ek
o} HREAAZ ] A9 B 2AqME 21d A 7
A ARt A2 27eME 149 A 74A] who] gkt A
L2 vepsto

dubg o &3 oFF uhe WA de 27l
4 Al "HElE AdME AL AlEDe Ao FES
E3lsl= 7ol A AEH7 6P B A M 7 A9
xu} ZAwr]ol] W8-89 A] triamcinolone®] o] £3kel
0.8 mg/mLE 7522 AYPE A3t et g 5=
£ AR Aol v A 22E sl dlers
Folste] A8 F v} lehal Azt ofgw] £ Al
&3t & triamcinolone®] EETHE A 2 kA AS AESH
4l o] 3L levodropropizine®] 1} hydroxyzine, levocetirizine2]
AL AEEA] g m =2 AA| g Al A 88 Aol
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