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Preparation and Formulation Optimization of Hydrochloride Propranolol Gel

ZHANG Li-hua"*, HUANG Ai-wen',ZHANG Min-xin', WANG Lie', SONG Hong-tao' (1.Dept. of Pharmacy, Fu-
zhou General Hospital of Nanjing Military Command, Fuzhou 350025, China;2.Fujian Health College, Fuzhou
350101, China)

ABSTRACT OBIJECTIVE: To prepare Hydrochloride propranolol gel, and to optimal the formulation in order to aviod first pass
effect and systemic ADR result from oral administration. METHODS: Hydrochloride propranolol gel was prepared using water-solu-
ble azone as penetration enhancer and HPMC K4M as matrix. The concentration of hydrochloride propranolol, pH and moisturizing
agents were screened by single factor investigation. The concentration of penetration enhancer water-soluble azone and HPMC K4M
were optimized by central composite design using 8 h accumulative transdermal amount and steady penetration rate as index. The op-
timal formulation was validated. RESULTS: The optimal formulation was as follows: hydrochloride propranolol 3 g, water-soluble
azone 1.64 g, propylene glycol 10 g, HPMC K4M 2.61 g, glycerol 10 g, ethyl hydroxybenzoate 0.1 g, add water to 100 g, pH
5.0-6.5. 8 h accumulative transdermal amount and steady penetration rate of prepared gel were 290.10 pg/cm” and 36.90 pg/(cm®+h).
CONCLUSIONS: Hydrochloride propranolol gel with good penetration propriety has been prepared successfully.
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WA B FHRAE, AAKIIES S SCXK () 2012-008,
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2.1 ‘st

3% 4T ; Agilent Cis(200 mmx4.6 mm, 5 pm) ; i shAH : H
Pt TR R ANV TR (7.14 g T ThE LR RR N, ) 3 ml R
HI/K AR 1000 ml, = Z M pH 2 3.0) (75:25) , ik : 1.0
ml/min; #3525 °C ;K : 290 nm; FE 2 20 pl.
22 BRHEE
2.2.1 XHREIEER . BUERFR 25K R0 IR R 29 10 mg, K%
FRAE, BT 250 ml i A, I 5 75 % F R T, HE S (R 1A R
175 9% B EEERAG RE S 208 4750, BVASXT IR Y #4074 °C it
TARAE
2.2.2  PER T . TR RS Z89% JRBEE 0.033 g (2 5 2%
%K 1.0 mg) A HHRE , BT 50 ml B, & & 75% F
VAT R 10 min (A A# , 1 75 % T ESRR MG R B 28 155,
HIIFEN
2.2.3  BAMEXT B, B Jr BEAS S R W 256 IR I 2 14
#10.033 g, WEHEFRE, BT 50 ml B P, & & 75% R,
AP 10 min (IR, N 75% AR 2 208, 325), BA
23 HEEBUERE

TN H it 5 YR A6 3Kt VA YRR BH P o BRI, 2 0.45 pm
LB R g, BRI 22 S ol . A5 R BB AR AL
FeEh IR 280 IR IR 3 989, TR F4 0.82, 25 (i X &
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Fig1l HPLC chromatograms
A. substance control; B. test sample; C. negative control; 1. hydrochlo-
ride propranolol
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P [NE 2T, 45 B 7R : A=21.523¢—1.537 2(+=0.999 9,
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2~32 pg/ml; He A5 AE M 1 3 3, /By 0.05 pg/ml; 3515
Wb 103, 2 SR 0.17 pg/ml,
25 ESMHRE

SEATTR ) 6 45 R AT L 22 0.45 um LB B 1 I ik
FE D2 SR RE 258 R MW TR R, 45 SRR R 2% 1 JR I 1T Y
HIRSD A 1.82% (n=6) , R Z T LEEERIT.
2.6 ERERRE

IR R 5 20 IR X B R 24 8 .10 .12 mg (43 B A bR R 2 Y
80% .100% 120% ) , 4% 3 44 , KE B FRAE , 43 ) T 250 ml 2=l
W AR A R, FINE 2 S AR R A
257,40 0.45 pm LIRS G RS % A I 1 ml 28T % 10 ml
S, S B B B R AT ARAK b R R Y
R, VS L R RN A | iC S T AR T B iR &
ER PR 2R R P-4 1T e %64 98.6 % ,RSD 4 0.76 % (n=3) .
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R FAYC R Franz 47 /G , 45 < R K 812 T 25 it Az
2z 08 A SRR R — T g R AR R 2R R
I WO PN A 15 ml 0.9 % AE FRAAL AN, T 1.2.3.4,
5.6.7.8 h4r BIHURE 2 ml, 48 0.45 pum LI g T 5 HERE , I
FE FR R 25K IR O i, RIS S5 4 1Y 0.9 9% A= PR L A
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2.8.1 pHXIFhMRILZHIK IR G BB BRI o 43 TR HUER
TR M 2598 IR JECREZG 1.5 @, 15 T 50 mil K v, 6 66 2% wh ol
(PBS) 433194 pH Ky 4.5.5.5.6.5.7.5.8.5.9.5.10.5, AL A fHt25 1t
W 2N A 15 ml 0.9 % A= FRGALBNIA, (32 £ 1) CAEIR,
AT 1.2.3.4.5.6.7.8 h NE2C A URE 2 ml, 85 S5 iE A
W [ D 46 e 45 T 1 0.9 9% AE B A AR AR W . 25 SR
2R TE AR pH T 8 h i BB B R (Qs0) 437 67177
567.30,532.05,493.71,60.88,46.00,23.91 pg/em?®, 3% Wi 7¥ pH
4.5~T7.5 5 N ER IR 289 IR I 48 2 B il MR AT . i 2R &)y L
B KE JEk pH 4 5.0~6.5 , Bk b i) pH # il 7 5.0~6.5,

2.8.2 TR ER MR ZKIRG B BRSNS
B e TP ER R 2RV IR VR B, 2 558 T 1% 2% 3% 4% 11
R ZRUE R KON B R 2V IR A B B m PR . 25
T bR e S R R 25 SR KV VR Qs 390 R 143.21 441,72
508.70.,559.50 pg/em’, FR W] F 244k Ji 5 28 J2 1% 3% M 5 1EAH
Ko RZGPUR B N 3% 3G TN E 4% i, BAE F w3 A
B, WOl 2R E R 3% .
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KAM F2 N AR 4E 2 K15M H, 320 H AT 2 25 KAM il 45 A B
HMULE I RIS G R O BRI H AT 4R KAM AR
BEIILITT . RN A2 2R KAM MR EE A 2.5 % B, S 3 2 i
TR W BE /N T 2.5% I, BEI B RGBS s W BE KT 3.5%
B BRI R AR, AN G A . BB R I 4R 4 2 KaM
W R 25%~35% .
2.8.5 PRFIMYTHLE . LR ORI H i N R T
FisE 375 B O R 5, 25 4 FLAE R T R AT 4 3 KAM w9 OR3E1%
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0.2 %35 W BTERAE A PRIR ) , T 2 B K i il A5 (R I 12
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Tab 1 The selection of moisturizing agents (48 h rate of wa-

ter loss, %)

- - RH
e toal BERCFI AN 3% 3% %
5% H i i WIEERCIR 83.96 75.98 66.41
10% i BEEERCIR 77.71 54.45 54.36
5% N BRI 91.70 67.64 52.24
5% 1 BB 90.79 85.04 52.35
02%EW IR HAE 91.64 87.16 59.29
29 HEIZ

FREU 5 34 D9 B AR 4128 KAM OGS it gtk B bk 51
WLz 28 L B30T A 9 BRI Ty i )R IR i 281 I SR 24
VT IE /K H R L FRBGE R B8 Hmis i Fef by i
AL IEF RV E R N AT AT R 2 BT L AT
2EFIMATEIRAT IS A K 2 100 g, Bibk 235 As .
2.10 AFHHkAk

TERR R B HEAN b, R R B2 18, LA Os
TN TER X8 35 2 TR KA P U (A (R SR i T
LY Z KAM BV (B) T4k, B KOFILfi I 35 2, 2551
33,
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Tab 2 Factors and levels in central composite design test

. K-
%
BES —~1.414 -1 0 1 1.414
A, % 0 0.44 1.50 2.56 3.00
B, % 2.5 2.65 3.00 3.35 3.50
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Tab 3 Results of central composite design test

J¥5 A, % B, % Osny og/cm’ Jo, wg/(em’+h)
1 2.56 3.35 152.40 19.29
2 2.56 2.65 239.57 32.53
3 0.44 3.35 116.21 15.46
4 0.44 2.65 212.43 25.11
5 3.00 3.00 23143 27.82
6 0 3.00 133.41 16.50
7 1.50 3.50 153.78 19.53
8 1.50 2.50 295.44 39.68
9 1.50 3.00 248.34 33.01

10 1.50 3.00 293.53 37.62
11 1.50 3.00 267.36 33.15
12 1.50 3.00 214.44 26.19
13 1.50 3.00 203.45 25.23

HRHERN GO0 B (r B R FHE A B (P<<0.05) 43l % 4405
T TR T RN, S 2R B e Ly R S ik 2 i R B
05 »=140.20+127.60A+135.93B+6.21AB — 44.89A* — 47.21B’
(r=0.946 6,P<<0.05) ,J.=1.98+26.16A+23.44B—2.41AB—
45.59A°—6.36B*(r=0.941 5, P<<0.05) , % JH Origin Pro.8 %k
P22 L 0L T A ) = A0 T A R A R 2k R 2R
2. K3,
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Fig 2 The response surface and contour lines of A and B to

O
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Fig 3 The response surface and contour lines of A and B to J,
H &L 2 &1 3 AT, B BE TR FE YIS, Qun (JUR TR/ 5
BT PR P SR BRR BE RN, O JSEHE I BBl o i 11145
AT I 250 BPR BRI Z K IR BE A S 2 e B
B RESZ W (4 T R B> A BRI H 27 4E 3% KAM ik
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Xof b B 2 SRR 2 s B PERE RS2 A (P<<0.05) KT
IR R FE A5 (P>0.05) o R R Gt %€
Jy:DA:1.80% ,B:2.54% ; DA:1.81% ,B:2.50% ; DA:
1.64% ,B:2.61% . &G0 EILES R, Fies & 2% I8 3G
A ) A5 S W4 R A S b s B A 1SR 4 TR ), B & Ak
(100 @) 5E N : Eh R L 281K JK 3% (3 g) JR N 47 4 % KaM
2.61%(2.61 g) JKVEVEE 1.64% (1.64 g) N _E10%(10 g)
HiM10% (10 g) FHHLME0.1% (0.1 g), pHEEHI} 5.0~6.5,
2.11 SFEIE

Fig B 20 0h T e ) 3 Ak R 35 280K AR AL , 40 s
Os R J., 388 538 L3 S 55 T0000 L, Xof A5 780 1) o ff 1k 20 A 7 560
UE, 25 L3R 6. 255 3HERE LY Os FH I TR 15 SEINE =22
[F] AR 22 /N T 5% , F W 7 (RS BLAT R4 A To0l 14, v
FHTBERAL T Ik

F4 WIERWER
Tab 4 Results of validation tests

EiER 4= GiRUf IR S 2%, %

Osrs pg/cnt’ [©) 297.11 291.10 2.02
@ 296.94 284.36 4.24
® 298.97 294.85 1.38

Jo, pg/(em’+h) ® 38.97 39.12 —-0.38
@ 38.97 34.23 1.22
&) 38.82 37.36 3.97

3 itig

AMFFEAETIR T 530 %5 48 T Fh B 2508 IR B 2506 /R
TEANTE pH 2540 T BRI K o> B R ECR4S F 19 Osne BRAE
PR BT R BT, FEA [R] pH A58 T 3hBR8 28 18 JR IV fige 24K
TR, JUHAE pH 5.0~6.5 B, BEE pH (351, $hie i 2%
T IR A 8 5 3 280 R VA R 1 (LR 38 5 AN ] pHL AR
TNEZIK IR 1gP Y1 TR 2596 /K , {A7E pH 5.0~6.5 ],
AN E pH 3G BTG N . ik 20 A
HH2L T S RO BRI R , 2835 43 0 4 T A SR 24 4 AR
() b 75 il 2 CFL AR L T4 pH #5 I7E 5.0~6.5 #EA TR SME 7 1
B, 45 2R 3R WY R 1R 3 25 9% R FLAA Y 050y (203.31 £ 35.21)
pg/em?, 2896 R FLFA O A (171.27 £43.13) pg/em®, A
I, e AR BR 250K IR Uk 24 i 25 B )

B2 BRI A S0 40 e W S A AR PN A B B, R 24
251035 12 e B SR AR /I, — e 45 24 )5 T L/NBT A e ke L,
HZH AR BIG ROR T, JUIR K 25 W 1 B2
JHR A7 AL . BRI 2RI S KA R 2, TR T B 4L
MERET R U, A e de = L J B i it (O AE 2 Tk PO Al
W PE , WEREAE 2540 5 4 ey 7 SRy e , SLRB e 11 IR 45 245 7]
FIE R A I R D00 S A B AN R o IR, e B i 1Y
BAE AR [F] 25 25500 2 B AR S TR, Mg RE T
AR TR TY R AR S IR ERIE S ) A 5T R A
W) IR ST BRR G I 6 FB i R R Eh RS 251K R L
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