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Abstract

Objective: Research on effects of different excipients on wall sticking prevention during spray
drying process of Qi Pi formula granules. Method: With powder-collecting rate and water content
as indicators, the impacts of -cyclodextrin, CMC-Na and inlet air temperature on spray drying of
Qi Pi formula granules are observed by adopting the L9(34) orthogonal design method, so as to
optimize key parameters of spray drying process and obtain the optimal excipients ratio and
process parameters. Results: Dosage of CMC-Na has significant effect on powder-collecting rate (P
< 0.05), inlet air temperature has significant effect on water content of dry powder (P < 0.05).
Conclusions: The optimal spray drying process includes 8% f-cyclodextrin, 2% CMC-Na, 6% dex-
trin and inlet air temperature 185°C.
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HE: IRAREENE RS TIRIUBENERRR. Hik: RALI(34)IEX®ITE, UBhER, &
KENTEIR, BEMLSMFMFE. CMC-Na. BXEENFEBRETERNEHE, RUARETHRIZXES
B, MEREMBREATZSE. 458: CMC-NalRinEst o 25 B E/HMP < 0.05, 3EREENNTF
MEKEREBEZERLWHP < 0.05, £18: MEMETIRLTZN: FHIFMKES%, CMC-Na 2%, #iF56%,
FHRIEE185C.
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1. 51§

B NZEEBERMEYINE Citrus reticulata Blanco [z FLaR55 48 Fi (1) T4 40 F ol A R S SR 2 (1], IR
WHHEAR. FEWEE. HER, BAEGRFEA. HBUH . BR300, EiR M e IR .
K FUHSE2].

R ZGTE 5 R 2 S IR H G R R PR . WRAE . 4. TR HORL. GBI R A 257 B,
T ERIE T R 2500 A ERRE, R LR A AT ERE .. BB IRETZ 0 A5 IR & &3] [4].
A 1 T2, ARSZIGRFH L9(34) IEAS Wit 2% 83 e it 5 BRI & T T 2.

2. (UBEEMH
2.1. {3&

ML204 AL #7201 KT (M -0 R 2 A A5 (L #8) A BR 2 =), Moblie Minor 2000 Model C #1552
FEHL(Niro, F5), TTX0.2 RFEHORGE L (R 2N & TREA ), ZNCL-G £ REREL 1 ) i 2
B BRI R RE R AT,

2.2. 8

HEPOr (S RM150821-03, 774" 7h; ZRAFKETTEE, SOUS/E (hEZ ) 2015
FERR— BB B A RAE - )

3. FEE4%R
3.1. B—EReaR

Sy BIFREUE R . 220K . Ty TEvER . AUBE . IR [S1E T35 R B TR Gkl BT
BE 16%), FHET 60°C/KGIRE, AHHhmiET15. BTt HXEE 170°C, dbRbE g 15
mL/min, ALK 250 KPa, MEEMEEANEERGAL, UEEMIE TR, SR E 1.
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1 ERRY]: AP B SRR SE R, IR XS 2508 15 B E 5 TR RS UL B VA,
TSP P LA AR U 5 AN o p T AR A PR RIS (RN B K 5 3 B i AL EAS A%, DR A
PR I B AN 12% 9, [R5 FERs A AP 5 FL At o AR, DA SR XS 2538 75
RE DL R IR
3.2. AMERECEMR

SR RRIBORING 22 S M0 AT RT I PESEAD 5 (AR L AL CIRL S B T B R 16%), W75 R H
GBI RIS TR, SRR 2.

M 2 ZiRTUE L, ARERIAEL T, 44 1 MAS 3 e e zR, HIckm T
A 2 WUCE. BB FTIE R AR R, R PR S A A PR RTRS BT . S0 s R BRI A T
PR S5 N [ EAC, N TR RIS 8, 52858, Bk sh PRz . ik, 5B MCC 8 CMC-Na
AT -

3.3. ZHMEREERRR

e 3 45 2R nT UG, I\ CMC-Na B S0 8 55 T8 SR ILG, WSCHR LA T A~ B 1 25 I [7] )
KIMAER, TRANERLF, T MCC BCERCRAM R . S Wk, Al wik, CMC-Na N
Bkt

Table 1. Effect of single excipients combination on improving spray effect

F 1 BRI E RS TSR

R W5 25 5 400 AR
7x ERERLEESE,  ToVAOR AR H R ™ &
kS GHERERGEE AR AR AR R &

ES- i EREREE 2, MR AR5 H

AR SEEERGEE I, AR AT AR H
FLE FERERNEE S, MR e NEIE JRgcis

(EiieaN i gk PR HI ™ E

Table 2. Effect of two excipients combination on improving spray effect

% 2. PR ECEE 3 B R TR R AR

Mot & PR BE TRl By A AR
1 RIS + 10% AR RS Tt 59.67 BRI, 5%
2 FLERINE + 10% 5 h IR KBk 43.58 R NEIE T
3 AEPETER + 10% 5 MR R T RlEE 61.15 MARBIR™E, 53R

Table 3. Effect of three excipients combination on improving spray effect

3. =PRI BCEE X B BT TIRAIR ARG

BAndl& kL4 FR EEd TIE% AR
1 WIRE + 10% R BIRE + 1%MCC R AR 68.29 MARE, SR
2 WIS + 10% 5 + 1%CMC-Na FE Al RE 75.37 AHE, RshtERr

VE: BRI 5 AT E R 16%.
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34. EXEIHAUBEETRIE

3.4.1. REHZE

AR AR R SCHR BT AN LR A e 16 2% 2 48 R DL ROR A 77 AR 55 TR 2806, DA 55 T4 AR Ao 3 &
Tk Bk N R AehR, ERA IS (A). CMC-Na(B). HERGRE(C)=ANHRHE, BARERR=
AR, R L93)4 IEAZ IR R AT 56, PRIZ K A% 4.

3.4.2. EXRE

B TR T 2S8R E: RIS W R 5 ZHRAE, woe ik XGEE, #PRb#EE 15 mL/min, &
i3 E 77 250 KPa, FREX 900 mL R EIFIMAN 16%MRIGEEE 5 Btk HEIn 5t FRRIRS A
CMC-Na, FIRHEHLLE RS, BRET 60 CAKBARIR, HHPLABSE, WEBETH.

Table 4. Horizontal factor table
4. AR5KTE

A B C
K — —
FE ARG /% CMC-Na/% X/ C
1 8 1.0 155
2 10 15 170
3 12 2.0 185

Table 5. The results of orthogonal experiment table L9(34)
%= 5. EXRER 1L9(34)

. RFE K 5 o
M A : g BKE
A(E IR RIRS) B (CMC-Na) CAIRE) D GRZEF)D
1 1 1 1 1 75.15 435
2 1 2 2 2 78.94 3.50
3 1 3 3 3 84.81 2.80
4 2 1 2 3 74.73 3.20
5 2 2 3 1 78.04 2.60
6 2 3 1 2 81.22 4.05
7 3 1 3 2 75.78 2.15
8 3 1 3 79.49 485
9 3 3 2 1 85.39 3.80
ok % K1
k1 79.63 75.22 78.62 79.53
k2 78.00 78.82 79.69 78.65
k3 80.22 83.81 79.54 79.68
R 222 8.59 1.07 1.03
FIKE K1
k1 3.55 323 442 3.58
k2 3.28 3.65 3.50 323
k3 3.60 3.55 2.52 3.62
R 0.32 0.42 1.90 0.38

DOI: 10.12677/hjmce.2018.61002 10 i


https://doi.org/10.12677/hjmce.2018.61002

i

55 2 S Brikck &
. 105°CF MM EE -105CFIEEFHEERE
AR 2 FHEKEY = S > x100%
a ° 105°C T4 B T B B ’

3.4.3. SLIGYER

B 5.4 64 7 S5 AT AN, 5 DR300 75 B8 55 T BRSO R 52 ma A2 B2 AR B > C > A, Hrr CMC-Na
ARELW, AR, EXGEETCR M, HREAAN AIB3CL. #5365 55 18 & /K B i
FEMRIR A C>B > A, Hrdh KRR B3 52m, (PG CMC-Na o, HigHE4H 48 AIBICS,
G565 A7 LB, M1 i E e L2 A1B3C3, BB IARIFE 8%, CMC-Na2%, A 6%, 1 Xl & 185°C .

4. BHFRLE

BURE 3 47, LA N TR TR, ARG 8%, CMC-Na2%, Hiks 6%, #EXIEE 185°TC.
WAEME 5 T8y, FREE, METHI/KS, SERIES.

Table 6. Variance analysis (Pulverized rate)

= 6. BESTWME)

7 FEAR i 215 H Wiz F P
A 7.97 2 3.98 4.29 >0.05
B 111.55 2 55.77 60.04 <0.05*
C 2.01 2 1.01 1.08 >0.05
WX 1.86 2 0.93

Table 7. Variance analysis (water content)

®7. BESH(EKE)

i ZEHVE W 2EF 5 H Y15 % F P
A 0.17 2 0.09 0.64 >0.05
B 0.28 2 0.14 1.05 >0.05
C 542 2 2.71 20.02 <0.05*
R 0.27 2 0.14

VE: F0.01(2,2)=99.01, F0.05(2,2)=19.00*%/~EAH L&,

Table 8. Verification test
F< 8. Wbt e

RS TRl % FHE K% B AR
1 84.12 2.75 AR, mEh R
2 84.38 2.90 AR, R
3 84.27 2.60 AR, mEh R

S 84.26 2.75

RSD 0.15 5.45
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5. ING5iTiR

AR YRI5 H ArRE X T R 88 55 TR IR BE RUR M e T 208 AIB3C3, RN R IR R R 8%,
CMC-Na 2%, Bik5 6%, TERERHEEE 15 mL/min, K452 5K 77 250 KPa, #EXRE 185 CI&M FHi %
Tl WK ZFMRSE R —ARELL, RORBRIS TAR &, Sembl AR, FRARR 47 5 i IR A
&, RS, BRI AR

=
TR B XA Bk BB v R 5T H (R AC16380103) .
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