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Application of Micro-droplet Technology in the Preparation of Functionalized Nanocarriers
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Comparison of H Membrane Prepared by HHL Method and Spray Coating Membrane

Contents H membrane Spray coating membrane

. . . The permeation rule was consistent. The osmotic water permeation volume
Properties and permeation rule of the membrane (custom-designed . . . .
was inversely proportional to the membrane thickness, and proportional to
the content of porogen.
Chemical structure The chemical structure was identical. There were no chemical reactions
(infrared spectrum analysis)

osmotic water permeation volume measuring device)

during the mechanical and physical blending preparation process.
Microstructure Surface Smooth and flat Uneven and rough
(SEM) Cross section Gully-shape Sponge-like honeycomb

Notes: "HHL Method" refers to Hot melt extrusion of membrane - Heat skin coating - Laser melt cutting (abbreviated as HHL)
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amrubicin hydrochloride

Amrubicin hydrochloride was synthesized with a purity of 99.8% and an overall yield E
of 39.5%. The optimized process was suitable for industrial production. H



CH
_HO-NHyHCl Aczo n-BuLi _ NaOH
T MeoH
T Eon N\ o)
01-[

o]
HoN 7
O CH, O//S O CH, Hsc/\lr d O
= 0 1) CISO;H = - propionic anhydride NaOH

7

N H,S04 N’ EtOH

O N 2)NHy H,0 O O
R, 1

N Gl vcn, CH; 5 Q_
ﬁ* OE Be
{
piperidine c]J\N/ N~ o AcONa
H
CHj

Br

N X
B PaTT v Gt

Pd(OAc),, DABCO, DIPEA  2) NaOH (a.q)

E Palbociclib was prepared with a total yield of 46%, and a purity of 99.7%,
! and the synthetic method of 5 has not yet been reported in literature.
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The chlorination of sulfur oxychloride was placed in the first step, which could avoid the degradation and isomerization of the product.
The reaction conditions of 4 were optimized. Under the optimal conditions, the (Z) -isomer ratio of 4 was high (Z:E=8:1).
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The site-specific integration method with Crispr/Cas9 technology can construct more stable and

higher expression cell lines with less time than the random integration method.
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Characterization of Liposomes § 100
particle size (110+5) nm H | é
£ potential (-17.6+1) mV 5 37.20 37.78
loading efficiency (9343) % SN-38 g
< - A3

Control

irinotecan N-38
(10 mg/kg) (5 mg/kg)
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Establishment of Quality Control Method for Rheological Properties
of Promestriene Cream

WU Xiaoluan', MA Jianfang’, REN Feiliang', LING Xia', WANG Linbo'*
(1. Shanghai Institute for Food and Drug Control, Shanghai 200131, 2. China National Pharmaceutical Center, Shanghai 200040)

ABSTRACT: The rheological properties of promestriene cream were studied through steady shear mode and

oscillatory shear mode by rheometer. The results showed that the promestriene cream was non-Newtonian fluid with shear

thinning, certain yield stress and strong thixotropy. The viscosity of fluid with strong thixotropy decreased obviously

over time, so the steady shear mode could not be used to determine the rheological parameters. Finally, the rheological

quality control method for the promestriene cream in oscillatory shear mode was established. The complex viscosity

of promestriene cream in the oscillatory shear mode should be in the range of 70-90 Pa-s at 25 C with 1% of shear

strain and 1 Hz of oscillation frequency. The method is simple, accurate, feasible and reproducible. This work not only

establishes the rheological quality control method for the promestriene cream, but also provides a new strategy for the

rheological study of thixotropic fluid preparations.

Key Words: promestriene cream; steady shear; oscillatory shear; thixotropy; rheological property; complex viscosity
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2015 4 (ChP 2015) DPUFEBUSCEL, X MBI FE3LE 7
A S Ve o S R E I, T AR
e v L 2L R () ) R KT R BT ARCOK ) 4
ER . AW LI 2 HEE (promestriene, 1) FLE
R BRI AR AW LA, 1B REE
Laboratoires Chemineau il 275 PR A &) 4= 7= 1697 41
FF T B 50 S I P 8 2 0 1 3 A () AP FE AR 7)o i
259 )k O 25 S bR A R E , {8 Brookfield
RVDV-IIT Y e 7 6 B 1F I e S R WA .
IR, ASESZ BIFRAE LB YIE I R R
xR TR) 1S 0 S 2 ), TR 45 R RSD UK,
TCVELRUED € 25 R HER e . R AR 35 1 H 5 /R
SCHARACN E 2% AL B AL =i, ST 1
R & PR AR 5 i A 7%, RN ESAIE 1%
TERIEE N, A SR TE.
1 E5RHH

Kinexus Pro” #4284 ( 92[# Malvern A7) ), B
UM BLE « ORI RS . CP4/40 HT ( HAE
40 mm, HEff 4°) . CP1/60 B4+ (EAL 60 mm, #Ef 1°).
PU20 B ( H4% 20 mm, JCHES ). PU40 B+ (H&E
40 mm, JoHES ) ; @A AN E RS C25 BT (4h
E 27 mm, WHERE 25 mm) .

1 3.8 (% H Laboratoires Chemineau ] 25 f R 2
A, Mg 1g:00lg F¥I15g, fitS 6HT53. 5H760 5
SH761), Hrflb's 6H753 ke dn T 77k @ 550E.
2 HiEEER
2.1 RSN E
2.1.1 HARHIZE

WA 2 2 ml, BRI HERR U & R
H I, Fl CP4/40 BT, MEIEEZER AN 25 C, BY
DI N 0.1 ~ 50 s, MERESEIsh HEE, H
RN E 3R, ASRB IR - BRI AL, 45 R
W 1, HRETE =Ky (X, KRR
FERE, KB, R ZIREBEEH ; « NEyy)
RiJy, YONBIYIEE, n Aimah4e 4 ) X Hi Az
TR, ME s RN K=50.4(RSD 4 31.9% ),
n=0.062 3(RSD 5 62.5% ) ,r=0.836 (RSD 5 3.5% ) »
Mn=1 8, NPRAAK s n<l B, NIRRT AR

A, RUMBEEPERAR ; 2 n>1 I, NBTYIAH
(AR W A, RRBKEBPER AR B i 1 A,
S it PR Bl 73 %k P BB B D03 =R A 3 R s, AT
WriZ 3L F 8 T 3 U1 (B 2B kAR A B . {E3
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ANF L BOR S IR AT D9 5 P A T
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Fig.1 Dynamic Viscosity Curve of 1 Cream at
Different Shear Rates (n=3)

2.1.2 BB EII

i IR L 7 A A B A AE Y V) R 7 AR F R R AR TE
AR BIE o B 2 mil RS A A A
R4 b, H CP4/40 ML, IR 25 °C, ZFHHGM
Tt 0 TR S I BY DD R 0E, DU R 30 0 B AR
DL, FVEEENE 3 K. WRIEMELE R, (%
H B TE A A 1) JE IS, JJ{E 9 18.1 Pa, RSD 2K
22.1% (n=3), RIARGREA—E RN I HI
s, BIA S AE AN 37T i RS 7 i B0 28 [l 44T
Ny MRS 1K T RS A W R B SRR AT M
3 R e 25 BB 22 SR, R RN S A J
PR T A, S RS BT (1 5 s R v Al
P 0 e RS, A
2.1.3 ARk

FETEE PR EE T, QR By U R AR A, I
1A ()2 77 %0 B S B IR 1) (1) JE KT el /), B A
R 728 1 52 31 N 3 A PR R D) (R 1) 24, 3 b e A e A
N AR PE AR 7 AR SR HX 3 B Bl s v R
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SEREA AR TE . A 2 ml,  BIR A HHERR 5
WM& R4 L, {8 H CP4/40 RUE 1, B IR LN 25 °C,
FEBTUIHE S 1 s ' %A FEELBIY) 90 s 5, SLAD
KB D) AR KA 100 s FRELLEIY) 90 s ¢ AR5
BIPHR I E E 1 s, 4R8I 90 s, idatAE
ah RIZ DR, B2 703 B B R BUR I i
ah IARASPE R/ FEINGE 3 0K, SR IK 2. fE
BT, FUARI AV A DULE - 55— D E R B,
BE & BT VI A O SEAS, A R 3 0 R A R — BT 1)
AN TR [N, 25 =B, WEE
BYD)E A A AR, FE A 30 70 R B RS AT R
GURRMIATLE BA MR MY, BRI T
Fo PN A R AT RS

80 -
70
<
= I
20 /
10

0 50 100 150 200 250 300 350 400

E2 1A BE=ZNERNDFENELZ (n=3)
Fig.2 Dynamic Viscosity Curve of 1 Cream at
Low, High and Low Shear Rates (n=3)

2.1.4  Zh 7 FEE RN E
2.1.4.1 AS[FEBIYIEZ T E B ) 5 R

BUAR NS 2 ml, BHRARMNHIHER N E RS% L,
H CP4/40 T, MIFIRSE 25 °C, fESYIEEN
2. 5. 10, 20 F150 s ' (R4 AR 20 5030 5 A 5 1 3
DIFE . BUGELLNE 10 min, & 10 s id5 1 k3]
NIBHEE, EATER 60 MR EUS 55 AN T
B, dRIE L
2.1.4.2 AN[ENE RGN e 30 S E

BUA S 2 ml AR MR, WERE 25 C, 5
PR 10 s, BRI HER R R4 (CP4/40,
CP1/60. PU20 1 PU40 RUFE¥ ) e [A) il 2 203

x1 1ABEFEEYREZGTHHFEN
MELER (n=55)
Tab.1 Dynamic Viscosities of 1 Cream at
Different Shear Rates (n=55)

B /s )15k Pas RSD/%
2 31.75 3.1
5 14.59 9.1
10 7.49 12.2
20 3.15 16.1
50 1.22 11.0

R4 (C25 M7 ) MEAR B NIRE . FIGE
L€ 10 min, & 10 s 1d5% 1 RS IR EAE, 1EPT
1319 60 M IS 55 AMEEATIHE, AR 2.

x2 1 EBEAENERG PN NFERN
MELER (n=55)
Tab.2 Dynamic Viscosities of 1 Cream Determined in
Two Systems with Different Rotors (n=55)

s 15 Pas RSD/%
CP4/40 7.49 12.2
CP1/60 6.73 14.4

PU20 6.66 15.9
PU40 6.69 173
C25 7.03 145

MR 1 fR 2 mTAL, ERESEHTIAMET, A6
()2 7%k il B D) 38 6 1R 3 DR /s o AN FE R
PRl RS0, kAR, RS I3 R
(L 24 158 B D) BF 160 (1 384 i AN B s /s, 5 300 e 45
) RSD {H 4 Ko X —&5 ik — 20 Ui W ff \ (1 Fa s
BN 5 TCVE AR M AS A i A S — BT 2 R 1 3
TR EAE
2.2 RGHVIRAL A
221 PBARFH

97 AR 47 i 2 ] A AT R, 4% A
TR B AEAN A AR S R AR L, LR U
THi SRR X IER, FoyR AL
L DX ] P PR R SR AR i R PR IR AR A
o BUARMZ 2 ml BRSO HER R R B, H
CP4/40 B, WRJE 25 'C, HFEMIZE | Hz, N
JEFE 0.1% ~ 100% , JEAT AR, 10 PR
TR RS AR AR A £, 45 5 L 3.
GERELH], UMATALT 0.1% ~ 2% VRN, Bk
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Fig.3 Elastic Modulus, Viscous Modulus and Complex
Viscosity Curves of 1 Cream under Different Shear
Strains (n=3)

2.2.2 SR

AR A e PR A 2 28 5 DXV L A R AN B
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X VG N B BEMERE R SR F E R E IR
BRARIIE DL BUA S 29 2 mi B2 )RR X
BH b, H CP4/40 M1, R 25°C, A 1%,
FAHIIE 0.1 ~ 100 Hz, TR, d3eomt
BiEE, FEME. FREE SRtz o
FIE 4, BB 4TTE, BEERGMRNIE A, 3
MR E MBI EY S A /N RIENARTE
BN, NEEMIUEE @A, SRR T3
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BEE IR R, BHFEE TRaS, X5
FRASBIUIRES H % 3L B BT DA 0 14 oA — 2

10 000 -1 000
e ]
‘\A\7 /
‘\i\f _i/ ®
1 000[ Nr P
‘ _._‘._‘._‘.‘._‘._‘.:=>i d_lul_lu.u.a._._-‘l-‘l—l—l—.-‘-—'l y ;/ L 100 :
[+ “\A‘ .;/ %
[ N I o X
i 1000 s g &
el i =
‘V\l T 110 it
10 h g
Sy T/
\A
1 1

0.1 1 10 100
B /Hz
e, o RIMERIE, - HHHIE

El4 1ABREMEE, MMRERERIE - xR
HhZk (n=3)
Fig.4 Elastic Modulus, Viscous Modulus and Complex
Viscosity Curves of 1 Cream at
Different Frenquencies (n=3)

2.2.3 REH

TP A A e R A 2 MR R 9L IX 3 Bl A R AN R
AR N R PRGN, P8 B A T IR T I T
PR, RV E N E R RS . BUA
i) 2 ml BRI HER AR, SRA CP4/40
Bt 1, BEMBEN1%. REMFE N1 Hz, Ll
1 °C /min [ FFHEERLE 15 ~ 60 C o N7 IR E
i, dseptEsiE. SRR, SRR SIRE
AR 2k, 259 UK 5. 45 R HPEE R E M L
Tty oRVERLE . R R A R R IR
Pt 4 LT 35 CH, =F MBUE S B R E,
YLEALE IEH B IR T, AR e . MR
T35 Ch, =FHHHIWED, REARMERE
T35 T, MERERZE M KA T, Bz
BIAE A B a2 2 1 o 0 5 I R 3 B S50 AN B
#at 35 C.
224 AFEE RGN E S HFE

BUAGZ) 2 ml A b, MERE 25 C,
NAF 1%, REGHZ 1 Hz, 25F%HHERIE &R
% (CP4/40. CP1/60, PU20 i1 PU40 H#E 1) Jz |
T [ R B R G (C25 BB ) W E A 1) 42 %
FhEE . G UGELENE 10 min, 1510 s 303 1 REH
FEEAH, fERTARM 60 MRS 55 NEATIHE,



. 224 -

1 000+ 1 000
‘i-i-i-i-i—i—i-i-i-i-i-i-i-i—i-i-i-l—l-l_l-i-iﬁ.ii -
o,
i '.'i‘_'!-t-
ag
100 AT e T g or Sig »
o eI £
- e kY b
i) 1 TN, T 100 &
ey T S i3
=) e I 033 ﬁ
10 N ®
l«.-‘“
AIL
‘A{
1 T T T T T T T T 1\ 10
15 20 25 30 35 40 45 50 55 60
T/C

e R MR, a-F AR
ElS5 13 BrEMEE. MMHRERERME - BE
HhZk (n=3)
Fig.5 Elastic Modulus, Viscous Modulus and Complex
Viscosity Curves of 1 Cream at
Different Temperatures (n=3)

iR AR 3. SRR WIAR S A VE R 3 X B A
[ 5 M L S BY V)RR R ARG RIS, AVEAE
AR B ARG S T, R R I e (3 AN B
I IA] A 2R AR, AR 45 R K RSD i a2 7 2k o
FEMER . WO 2 2% A AT AMER D159 A f 1 SR 038
FEAE, NI LR 22 2 HOR XS 1 30 I AR 2 IR
AT 54 RS B R Al ] 1 2 R R il
I T A b EBOR, i R A AR U & R ek
NA R F SR E RS .

R3 1ABEFAENERGHERFEN
MELER (n=55)
Tab.3 Complex Viscosities of 1 Cream Determined in
Two Systems with Different Rotors (n=55)

FEZE25 Tk 24 Chinese Journal of Pharmaceuticals 2019, 50 (2)

iy HHFhE Pass RSD/%
CP4/40 83.26 0.7
CP1/60 82.14 0.7
PU20 84.57 0.8
PU40 82.67 0.9
C25 81.03 1.0

2.3 FEanillE

BUAS &, FEZE B2 52 % (ChP 2015 PU 338 )
0633 25 =% ) , RAHENR AR, B iR 25 C,
BIUINAS 1%, R&GHFR 1 Hz, A5IEHEEN
N 70 ~ 90 Pa-s. 45593 HLFE M A 5E 45 5 AN

(82.9£0.4) . (80.3£0.8) F11 (81.6+0.7) Pa's (n=3) .
3 Tig

WK 55 45 (6] 1 7L 8 FRULE A 7 B v i B S R it ot 5
| /AT R A SR R S 0E, HERN
BUDTE R B S SR AR T FLUE I AR S
HEAERIE SENR, PMEE, WAURKRTERS
DA I S A ot 7E BN BT ) AR I B ) b R
KA, Tk BRI 2%, AR IR 5]
BN BRI AT

PNy B S S I B e G Y N | U R I o
I HL R R B R G T g, fERFERE T, H
FiEREAEH B MK, EAN IR T HE R A
A FRAE AT A B R S I AR 2R AR AT A, AR X5
HAMER B %S5 RIAE G IES B U & 4F T
JE S — B I 1) 3l J1 R FE 4 To i 2 IR
PR AR S R 8 R . X T ARk, AR
TR PEREBRIX,  HAE Va3 AT AR 22 S 40
JE R BONRFA I E T7 1

FUBAE RS, Rt e AT E
JRZ o FAEMALFE 5301 A i FH R0 7 vl P
GBI UIR B AT . PR B VI AN 73 AT = A Rk it
IEZBIYIRAE, FEEIERAR R S E G Rtk
& G" 5SEBAEn. WIEEE G RAEM B
PEFFIE, FMEAE G WIRAEM B REERIE. B
HOEE 1052 U MI={(Gre) + (G7e)* > H o
NFRBRE . SHRE B R S Ve R R R Y 5 b I B R
BHH, SREEHTHRARESHTINNIFER
AR BHBEAT AT N, DRIEFIR
Y B VISR AR ) SR NS, A
SR BY VIR B0 S5 K BRI, U R T S R A
AR bR S AR R AR R

zi BRI, % B A AR M AR )
FERAT AR P B S AN BRI PR TR A B V) 4%
N AE, TN A A AL AR AR AR A RIR
BIYI A T RIRAR 2 . A6 B 7l e T
1 308 R AR 2 o AR ) 70k, AHAZ Ik N
AT 5[5 28 R0 A o 55 RO R A8 2 1 ol S ST A DR AL
A2 B T VAR AL 7O SRS 5 L




FEEE 25 Tk Z4E Chinese Journal of Pharmaceuticals 2019, 50 (2)

SEHk:

(1]

(2]

(3]

RIRE, @Yy, & 5w, . RUGHUERE IR IR AL 2 MR

T EN IR E T i [T, R E 253, 2016, 30(4):

401-405.

EMBE, & A R A, L BB R R B 7 R T

SETEMIBEFLLI] . 238 AiE, 2008, 28(12): 2040-

2043.
MRaeT, EARI, AR, . mEUNER N 4R R
W e TRk ). 29or b4 &, 2011, 31(12): 2252-

(4]

(5]

(6]

e 225 .

2255.

FARW, F R, PR, 2. 4 RAREERES B Eh 1
FhEEM e IR gL 0. i i kg, 2009, 29(11):
1808-1811.

WRAET, Ak, AF ik, 2. W4 R BN E Ty
R [I]. RE AR, 2013, 48(5) 1 385-388.
ENNER, AFSCIE, W%, 5. D-BRAR BN AL B 5
B IOF AAAME R AL E KL ERAAET ], PR,
2010, 8(7) : 481-486.



