EEREHE " +=1 " AHEM
LEBEELRRAXNEM

e NI

#;:’::‘v >, ( BERR )

PHARMACEUTICAL TECHNOLOGIES FOR CHINESE MATERIA MEDICA

A LABORATORY HANDBOOK
BILINGUAL EDITION

AR SETHE 12 4
Chief Editors Nianping FENG Zimei WU

r WE

=0 44 4 &2 K i



TREEHET “T=ZH2" HRHAHS
2EBEELHERNXNHM

A Textbook for the “13™ Five-Year Plan” of National Institutions of Higher Education

ESESTI S X
(AR )

Pharmaceutical Technologies for Chinese Materia
Medica-A Laboratory Handbook

( Bilingual Edition )

H5F XFHE EHR
Chief Editors Niamping FENG Zimei WU

4 4 & M &
it st



m B E T

AP REBE B AR AR (P22 ) BCEHM, Wt yESE
FSEE AT, AEOb 3kl 14 050, AR MEGERITR . HE A
BB SRR, BEELES.

A N RICELA, WATIR . RELGEW, ETHIRECFE A
FERHMS%,

This textbook is the supporting material of Pharmaceutics of Chinese
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is written for the undergraduates majoring in Chinese Materia Medica and
other related subjects. This handbook contains fourteen important laboratories,
ranging from the traditional preparations, common preparations, to new
dosage forms and covers a wide range of pharmaceutical techniques, and
stability test.

This bilingual textbook, with concisely and clearly constructed contents
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Preface

This is a laboratory handbook supporting the textbook
Pharmaceutics of Chinese Materia Medica, for general higher
education, and is one of the “13™ Five-Year Plan” handbooks for
national institutions of higher education. Pharmaceutics of
Chinese Materia Medica is applied sciences combined with
multiple disciplinary knowledge, and necessary for extensive
practice and application in learning. This handbook is written as
per the new requirement by higher education reformation from
the ministry of education in China with an objective to improve
the all-round ability of the graduates with professional skills and
capacities in the pharmaceutics perspective of Traditional
Chinese Medicines.

This handbook contains 14 important laboratories, ranging
from the traditional preparations, conventional preparations, to
new dosage fornis, and covers a wide range of pharmaceutical
techniques and stability test. This handbook has the following
features:

(1) Focusing on the guidance role of the theory module
which underpins the laboratory practice, and meanwhile
highlighting the verification and generalization of the theory,

thus will promote the integration of theory and practice.
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(2) Focusing on the application and practice in real TCM
world. Part of the preparations described in this handbook are
from the Pharmacopoeia of the People s Republic of China 2015
edition(ChP), and the specific regulatory rules are attached as
reference.

(3) The contents being sequenced in line with textbook,
Pharmacutics of Chinese Materia Medica.

(4) Being bilingual. This feature is designed for improving
the linguistic performance in professional English as well as
capacities in international communication and cooperation.

This handbook is written by the key academics engaged in
teaching and scientific research in Pharmaceutics of Chinese
Materia Medica in China and overseas. We would like to
acknowledge the kindly support from our editorial board
members and their institutes, as well as the China Science
Publishing & Media Ltd.

Due to time restrictions and resource limits, omissions may
be highly unavoidable. Your constructive feedback and

suggested corrections would be most welcome.

Nianping FENG, Zimei WU
January, 2018



SEUS— 13 LRI BRI ssesomsessssnvusavnsassinessensisinsanusspas sssnsasansavisesasessanass 1
Lab. 1: Preparation of Liquid Extractive Preparations / 5

SPUR = FRARBIFAUBGEIR coosesorenavomsasmmissvanseranonivsanisbasssisnssvissssassssasseusassissnss 11
Lab. 2: Preparation of Liquid Preparations / 15

; T EﬁTﬁUH‘J%‘J% .............................................................................. 20
Lab. 3: Preparation of Injectable TCM Formulations / 24

e LR LT TR SRR I PR 79
Lab. 4: Preparation of Powders / 33

IS FLFU BT L wvomeomsremromesrescsssrimnassnsuesuamansomavsmenbaniassbassassasubosseamsssnsnss 38
Lab. 5: Preparation of Pills / 43

i«\_v._“; %)ﬁ*ﬁ?ﬂjﬂ’]%”@' .............................................................................. 49
Lab. 6: Preparation of Granules / 52

SIS T RBERIMIE £ -eoverrrenrmresersesesesese ettt 56
Lab. 7: Preparation of Hard Capsules / 60

s NI [T B SRR S —_—————— 65
Lab. 8: Preparation of Tablets / 70

SR SRR L T TG BIE croromorsassvenssvssssssssamsassssasomnsisnssio ssiensinss 77
Lab. 9: Preparation of Ointments and Creams / 81

SEBAL  JRT I LR +oconsomusonsansnsunonasus seamonannonsamssamsunaye sonsumuss smns gosdas xeass assss 86
Lab. 10: Preparation of Suppositories / 89

3l 7 3 1 ]| AN —————— 93
Lab. 11: Preparation of Pellicles / 96

LI+ — BRI MY E] L rererresererenssenmssrsmssssssrsnsassssisssnsssanssensesses 99



Vi

R F L

Lab. 12: Preparation of Cyclodextrin Inclusion Complexes / 101

g S Tl L T | O S S e
Lab. 13: Preparation of Microcapsules / 108

LI AP ZEFUREREPEIRIG +wevvvereereeeresemsssssssemsss st
Lab. 14: Drug Stability Test / 116

FHEBE TR (References) - -rwrsssssssimmssssmsssssssssssssssssssisssnssisns



I —

i th 700 By 1

—,. LB H B

(1) 2000 WEIEERE 3R AN AR 700 0 ) 48 7 3k
(2) FERBWEL BRI,

Y

78
B

et =2 =

(3) T figeiz th il 390 oy Joi A B ok R o e o) i
. RS
TR0 R 48 0K e P Z VR B B i ) T AR TR . AR AT IR B L B T e A
18 H . AR & T AR A 1.1,
]
72 % [ id ® i ik
#| 1t |w g it # )
S S
30 O O B b o
BRERBHRAMABS HiEZ—, BTaEREE. MAZ5H R R B/ E#E
BRI SR IR PR S M LSRRk R ) A R BERR B, R4 Fick's ¥ HUERR, 7
R B BERS FEAE T TR s 25 A A R R e AR i, PR, BRI SE 4,
LB A, H T ZRENE 1.2,

B 12 Bk TZHE
PR B AR O RE BRI SR, 2825 0B o sl B va 0], 8 4 2 M ok B T At



2  HHHHFRE

AT FIRE 2 B LS . PR AT LRI B AR R

RUBFR) CHERG ) JRARUOT RIKRIGE, IR, s sl ( SUreens ) il
BRI . Hob, MR EURIER B BRIy, EBRIRI, RKWMAEY), BHE
BeAL®, Bk RTT TR, RSSO (SR ) BR—R AR R R 3 45

=. E5

LoAt# S, REG. PR, B, IR, mEE, A, ml, R
CBE, HEME. ZDBE. WHAER. BUISHR . JBARSE.

2. E WAL, RS RE, R pH IF. K, BlRE . LR,
AR, BEESEE, B, P, k3.

b, sz % BN &
1. = FHENHE

[ 477 ]
=15 10g
B XL 5g
4 10g
B R 10g
HIB-EERAW (3 :10, wv) bTiks
[ il ]

(1) ¥ bk 24 A 2= AL AR

(2) PR E Theprh, IAGE R AIE-S0MIR AW ( FI 240 mL, #78 800 mL ) $if
e, N, BEAH K.

(3) BRI ARFER A PR, & LRSIk B 2580 /A B T,
BERE., ¥R mEmEat—ik, HTIaE L mA/NE ;8.

(4) FTFB WAL O, - EREEWHES . FRRE A I OJHebR & 0 FF
KM, FHBERE RS, A AR AWM RS M2y m UK, BRI
e

(5) ZFiRiZW 48 h, LLAW-HEESWCAEN, WBEEEBHE, LA 1~3 mL/min &
FEWCER B IR .

(6) BB PINARENY 84 g, WFHEEMIERRE, 18, B,

[ Frgsisk ]

(1) Mtk AFCAERREBERK; <&, Wi, #ee.

(2) %50 RAMEE TSR ERA G P FFEORER; 5320 A0 243 sl Rk 254
AT 2 A5 e M

(3) futy.

*RLEHUR I E I R B A R AORLET (BB IR D . SRR A S R R o B AR R SR R



- RUHH A E

1) CBER:: MR (P EIZY 8L ) GEI 0711 ) ZBEEIIEENE , ZEEERR 20%~25%.
2) SEAS R R (hEZ) GE 0185 ) H—PallE, BEARAMELT 1.0%.
3) Hfth. KR8 (rPEZG8) GEN 0185), MAFAZ5HT FA L& E.

2. ZERZ TR E

[ abr ]

i () 100 g

60% 7.1 JinZ 100 mL
[ il ]

B (g ), LA 60%Z BRI I8 ke, B35 24 h, A 1~3 mL/min
AEERZBIE, BUEVIER 85 mL, ARG, HEBH, HFARRY LML, K
FELWW, £ O CLL FIRGEZEMBE R, MARER, B, MinkEioERE, #ME
Bt (pH 2978 8 ), HFAER, BN 60%Z BB ZE 100 mL( 4 1 mL A4 TFHEZ4 1g),
HRE, fREE, T, EDAR.

[ R ER ]
(1) PR A br sk,
(2) tof:

1) ZEER. WK ChEZ58) GEN 0711 ) ZEERNEY:, ZERN A 38%~48%.
2) HAfth. #kBE (pEZGH) (GEN 0189), NAFSMIRE SEREN FA LETHE.
3. aFEFAHHE

[ 47 ]
fit BB 250 g
A3 1t
WA R 1 it
[ il ]

(1) s iE&L, PIREE B TR, IKE F258F 3~4 em, BIZEPIR, BK 2h,
BB -

(2) % ERRORIES, WAAZEAHE 1.21~1.25 (80C ) MITEHE.

(3) FRECATEE (4 100 g W MZIEE 200 g), hlEaEr 12 97Kk &2 0.1% AR, BH ok
ik, AW E RS WAR, MA LIREE, BE, SEk% EME RN B,
RIfE,

[ FREEK ]

(1) PRR: ARG AR R, Ak, W, §if.

(2) %50 RAHEE R 8574 5 i B3R R K 566

(3) fatr.

1) AHXHEEE. fKEE (hEZG8) GEN 0183 ) AHXIRREENIEY:, MNEENAMET 1.36,

2) Hfth. H&ME (hEZG) GEN 0183), MAFARIERT FA LETME.



4  PHHHERRE

f, %k % & R

(1) iEFRHERM =2, TERRE . mEEEsbrER.
(2) iR B HEEHNEERESR.

VAT O A

(1) LLBWEER IR i, B2 nia ity

(2) 12 H ) 700 e B0 2 7 U T 0 5 B A U L S R A R SO A4

(3) MEH & h el 85% MR 7R A B 8R4 7 IEkes B gt
27 WEREE A2 R A T R AL 7

(4) RO B9 fd PRI EE A MRy BUE I EfF O B i A asiam, X0
PrizBig, anfarp i RG AR Y

B—
X ERNE

B AMEN, B RnEE, WEMRE, mRY 24E&, HEHE, BRE, A4
KBER, BATEEMNLE ((PEBHE) B 0601 ) M,

1 eEME T (RAMBIEM) FixdeT.: RES, TRABSHRLGEMR,
FEAS (BREREKT 20CRESAATAENEE) B, REERAEIT (MAFELA
), B 20C (K& RAAATALHRBE) KieFREET o4, AW EEAEZ
20C (& HFP A FHLHRE ), RiEAKGLLEABMENRIK, ZHELE KiEHK
FTHOAKRESPIRE, FRELGICEMG IR, HEHSRZ, RERETMHEE, K
BRSO EEE, BEXSME, P EM, LHIhdadk, FEBLEEMNZR
—BENKGES, BTXHHE, BT

mﬁ&ﬂﬁﬁﬁeﬁ%%éi
FuAeik K a6 A A, RieBAastE .

2. hEME 2 AFRENE  FRL(PEGR) (AN 0601 ), &HFL iR
*HEE, TR R KL EFNE,



Lab. 1

Preparation of Liquid
Extractive Preparations

Learning Objectives

(1) To learn the process to prepare medicinal wines, liquid extracts, and concentrated
decoctions.
(2) To understand the key operation process of percolation for extraction.

(3) To be familiar with the quality requirements and quality control of liquid extractive
preparations.

Introduction

Medicinal wines are clear liquid preparations prepared by maceration and extraction of
crude drugs with distilled wine. Apart from maceration and decoction, other appropriate
methods such as percolation may be used in the preparation of medicinal wine. The process for
preparation of medicinal wines is generally involved the following steps (Figure 1.1).

|distilled wine

=
%) E = c
2l v % g 2
o it =4 i
3 % o =)
-1 ) =9 =
£
(3]
additives such as
flavoring agents
Figure 1.1  The process for preparation of herbal medical wines

Among various extraction methods, percolation is considered as the most effective
method to extract active ingredients based on a dynamic extraction process. During percolation
a maximized concentration gradient between the extraction liquid surrounding the medicinal
granular materials (which is fresh and unsaturated solvent) and the concentrated solutions in

the inner herbal tissue of the medicinal materials is created. As per the basic principle of Fick’s
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Diffusion Law, a great concentration gradient would facilitate the continuous extraction from
the inner tissue of the medicinal materials. Therefore, an efficient extraction of the constituents
may be achieved as the extraction liquid passes through the pores of the granules. The typical
simple percolation process is as follows (Figure 1.2).

S
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gg E g S £ g

Figure 1.2 The process for simple percolation

Liquid extracts are preparations made by soaking crude active materials in suitable
solvents to extract the active ingredients and evaporating the solvents partially or completely
to a specified concentration. Liquid extracts are prepared by percolation in most cases or
diluting extracts.

Concentrated decoctions are semisolid preparations prepared by decocting the crude
active ingredients in water, concentrating the decoction to a smaller volume and adding
previously-melted honey or sugar (or invert-sugar) to form the final product. The purposes for
melting the sucrose or honey include to reduce the water content, destroy and remove the
impurities, kill microorganisms and control the inverting rate of the sucrose to prevent
“fansha™. The amount of the melted sucrose (or the invert-sucrose) or honey used in the
formulations is generally not more than 3-fold of the extracts.

Materials and Equipment

1. Materials Angelicae Sinensis Radix, Astragali Radix Praeparata Cum Melle,
Achyranthis Bidentatae Radix, Saposhnikoviae Radix, Leonuri Herba, Polygalae Radix, white
wine, yellow rice wine, ammonia concentrated TS, ethanol, sucrose, brown sugar, tartaric acid,
degreasing cotton, filter paper and distilled water.

2. Equipment A pulverizer, induction cooker or gas stove, balance, pH meter, water
bath, percolator, pycnometer, evaporating dish, glass rods, measuring cylinder with stopper,
beakers, and funnels.

Methods

Part 1. Preparation of Sanliangban Yaojiu (Sanliangban Wine)

[ Formula ]

Angelicae Sinensis Radix 10g

* During the storage period, sugar may precipitate from concentrated decoctions, forming crystalline granules. This
phenomenon is known as Fansha, and is related to the total amount of sugar or amount of invert-sugar in the concentrated
decoctions.



