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1. —HREERE
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BIEFRITIC X 2MEDOREREE
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1658 IRNA D EETEEBZO—E, HEICSWL T 188
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1. &EE

1.1 DNA BEfRITERE

FURIERF v 7 ) —Eh ¥, e OBRESAHE
LTS,

1.2 EZERIcE

B 1R DNA D8 (PCR) RU'PCR EH% v
— 2 o ARECERT 2 h0EE.

13 gt

& 260 nm T PCR E#H® DNA B2 R ET 5.

14 THe-AFXNVERKBER

PCR FER OREFRIZHEA.

1.5 whFr—F—

1.5mL X305 mLOELF 22— 7 & 100°CTHETE
5H0.

2. Rk, #8
21 05 molL =F L7 2 o TEME _AkEZF H Y
7 LR

TF YT I ERE T AE T NU P AZKR
#) 18.6 g ZAKICTEN L, 100mL &35,
2.2 1molL kU ABHEHE, pHSB.0

2.7 3 /-2 FuFxi A FA-13-7uirdd—i
242 g ZKICESL, 0.2 mol/L HEEERH T pH % 8.0 2
L%, AREFMAT200mL &35,
23 TE #BH#if

pH 8.0 ™ 1 mol/L + U AR 1.0 mL T 0.5 mol/L
TFLTT I BB AR MY v ARE 0.2
mL IC BB A 988 mL Mz 5.
24 PHRELER

Triton X-100 % 1 vol%&¥c TE Bl %/ oif L, &
R E THRERE.
2.5 KRR (PCR) BULK*

10 {E R HE RIS AR TR 5l (FREE | )
1 mmol/L ANTP &% 4 yL (FEIRE 80 gmol/L)
30 gmoVL ¥ AT T A =w— t pul (#EEE 0.6 pmol/L)
30 ymol/L 7 F R VAT T A v —

| L (WIRE 0.6 pmol/L)
TEE DNA R Y A F—F (5U/)

0.5 1L (FIREE0.05 U/ul)
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Z A < — (dye-primer) {&, dNTP # — I F— ¥ — %155
FTBHHAH—3I F—=F— (dye-terminator) {k7z &, Ex
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27 TAE#Z#i (50 (FmHER)

22731 /2-E Fr¥ i AFN03-FarO4—n
242 g (- FEEE (100} 57.1mL, pH8.0 ™ 0.5 mol/L =F L
YUT I EEEE T AKFEF U 7 AR 100 mL BT
KEMZXCEENL, 1000mL &35,

28 FHu—AASN (PCREBHOFHERE)

T Hu—21.5gIT TAE #E#H& (50 (SR KEK) 2.0 mL,
Bib=FY % A (10mg/mL) 10 4L, /K 100 mL #1082 T
BF Lo PRETENLEZE, 60CIZHEAL, FLiIRE
RT3,

29 T—7 4 v IRBREE (6 (SREEIE)

TRET )T A—025 g, FLLYLT/—N
025g, ZUEY30mL, =FLorI7 I MUEEET
KR F MU O ATKTOMY 1.63 g 2AKICEHL, 100 mL
&5,

210 PCR EMoEflFy=—7

RRIEDTFA ==X 7 LAF REBRL=HICH
5. DNA BIRA 7 A v F— 8 LFa—T2Y, &
YabosHWE,

211 PCRAZF A <v—

BEW|TTA~— HEERT]

MBS 10F 5*-GTTTGATCCTGGCTCA-3’
800R 3-TACCAGGGTATCTAATCC-3’

HE& ITSIF 3’-GTAACAAGGT(T/C)TCCGT-3
ITSIR 3'-CGTTCTTCATCGATG-3'

B

EAF, #iEEo-—-FlErRT.
1. #% DNA DR

RIEMB LT IAEIEHRIMHIERE SR TWA T
EREETHD. WRENEZOBRIL, 1.5mLELF
a2 —7ICHRENEEE 03 mL Ah, “iHUucEES
B ETREDH (FEOBEIE, BYR) 2085
SED, HREDIEESERHOBEIE, 1.5mL B LF 2
—7ITEEME 0.5 mL &Y, 10000 rpm T 10 3REL
®, LEEZHBREL, KECHREARIES 03 mL Ah
L. wAFe—F—FB\, 100CT 10 SRRt 3.
HIEH, BERRBUIZ—ARIC, TNEVAE# T PCR (I3
B, A ERIMBAEY, HHEECREHAR CHE R
BLZLTDNAMHET>FRR.

2. PCR
PCR SUSEIZHDEAMLER | 7= ik 0 _EiE X ik DNA fhi

Wk 2 4l A, B OBAE 10FB0R 75 A v —F v

b, BEDBAILITSIFATSIR 754 v —t v R &M

LTHUTFDORMETPCR #175. 94°C, 30§ — 55C,

60 £ — 72°C, 60 FORIEA 30 %4 7 L. PCR %175

BRICIE, ERMcEEEBEC L.

3. PCR EHOHmH
RIGHETHDPCRIES yl % | 4yl O 0 —F 4 ¥ Vil

TWERBL, 1L5wWwA%THo—RF L0 o LIZERMNL,
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DHELLTRWA0E55. BETIHFEO 7o ko
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5. R DNAOER
Fild DNA BA HEH TRIET HB8121E, 1 0Dy

=50 ygml CHRET 5.

6. 8 PCR EMOIER
DNA fRTHEBR UIZ 071 77 Ai S » B ER

= mAREERRG, ERARAZFCEST PCR

EMAIEET 5.

7. =7 VRIS ORER
LS mL @0 F = — I 70%T F /=A% 75 4l AR,

RICHTHEBT. KPIC 20 HRIMKER, 15000 pm T

W H5EELTD. BOKRTE, EEEEREL, T0%T¥

/=% 250 gL MZ, 15000 ipm T 5 R 5. £

HWEBREL, BLRESBTERITS. BUOBKBBERA
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8. BEFIIOHH
DNA RSP — 7/ xR REIC S - HIETR

HUEE L DNA ST Bty P L, HERSZH

HRD. BHE o - EEF| % BLAST 7 # —~<—

RET 5.

HoE
—RRIZ, Mo TR L 7 — F — 22 & 33 90%L1

EEEBLABE, UTOLSICHETES.

L HIEDHEEI, 10F 754 ~—THLB- - BTHh 5
50 ~ 350 SRR 300 HES BLAST L B4 L, Lt
BLic 7 > 7 S Bl A I L R — R Ui g
EHIETS.

2. REDOBEIL, ITSIF 75 A ~— THAR - /- {H 5
BLAST ¢ BEL, kit o7 Sh-EEA*%5RE
ER—RTABRE L WETS.



Procedure

The measurement of the particle density is carried out be-
tween 15 and 30°C, and temperature must not vary by more
than 2°C during the course of measurement.

Firstly, weigh the mass of the test cell and record it After
weighing out the amount of the sample as described in the
individual monograph and placing it in the test cell, seal the
cell in the pycnometer. Secondly, introduce the measurement
gas (helium) into the test cell, and remove volatile contami-
nants in the powder. If necessary, keep the sample powder
under reduced pressure to remove the volatile contaminants
in advance and use it as the test sample for measurement.

Open the valve which connects the reference cell with the
test cell, confirm with the manometer that the pressure inside
the system is stable, and then read the system reference pres-
sure (P.). Secondly, close the valve that connects to the two
cells, and introduce the measurement gas into the test celt to
achieve positive pressure. Confirm with the manometer that
the pressure inside the system is stable, and then read the
initial pressure (#;). Open the valve to connect the test cell
with the reference cell. After confinming that the indicator of
the manometer is stable, read the final pressure (Py), and cal-
culate the sample volume (¥} with the following equation,

V:
V*=V°‘n_—p,_l
Pf—Pr

¥, : Reference cell volume (cmg)
V. : Test cell volume (cm®)
¥, : Sample volume (cm’)
P;: Initial pressure (kPa)
- Py Final pressure (kPa)
P, : Reference pressure (kPa)

Repeat the measurement sequence for the same powder
sample until consecutive measurements of the sample volume
agree to within 0.5%, and calculate the mean of sample vol-
ume (¥;). Finally, unload the test cell, weigh the mass of test
cell, and calculate the final sample mass by deducting the
empty cell mass from the test cell mass. The powder particle
density o is calculated by the following equation.

pt
Vs
o : Powder particle density (g/cm’)
m : Final sample mass (g)
V. : Sample volume (cm®)

Add the following to (2) Reagents, Test
Solutions:

Calibration ball for particle density measurement
Calibration ball with a known volume prepared for measure-
ment of particle density. The volume of the calibration bail
must be accurately determined to the nearest 0.001 cm’.

Add the following:

Rapid Identification of Microorganisms
Based on Molecular Biological Method

This chapter describes the methods for the identification or
estimation of microorganisms (bacteria and fungi), found in
in-process control tests or lot release tests of pharmaceutical
products, at the species or genus level based on their DNA
sequence homology. The identification of isolates found in
the sterility test or aseptic processing can be helpful for in-
vestigating the causes of contamination. Furthermore, infor-
mation on microorganisms found in raw materials used for
pharmaceutical products, processing areas of pharmaceutical
products, and so on is useful in designing measures to control
the microbiological quality of drugs. For the identification of
microorganisms, phenotypic analysis is widely used, based
on morphological, physiological, and biochemical features
and analysis of components. Commercial kits based on dif-
ferences in phenotype patterns have been used for the identi-
fication of microorganisms, but are not always appiicable to
microorganisms found in raw materials used for pharmaceu-
tical products and in processing areas of pharmaceutical
products. In general, the identification of microorganisms
based on phenotypic analysis needs special knowledge and
judgment is often subjective. It is considered that the evolu-
tionary history of microorganisms (bacteria and fungi) is
memorized in their ribosomal RNAs, so that systematic clas-
sification and identification of microorganisms in recent
years have been based on the analysis of these sequences.
This chapter presents a rapid method to identify or estimate
microorganisms based on partial sequences of divergent re-
gions of the 168 rRNA gene for bacteria and of the internal
transcribed spacer | (ITSI) region located between 18S
tRNA and 5.8S rRNA for fungi, followed by comparison of
the sequences with those in the database. Methods described
in this chapter can be modified based on the examiner’s ex-
perience, and on the available equipment or materials. 1f a
sequencer is not available, sequencing of the PCR products
can be out-sourced. Furthermore, other gene sequences be-
sides those mentioned in this chapter can be used if appropri-
ate.



Equipment and Materials
1. Equipment
1.1 DNA sequencer
Various types of sequencers used a gel board or capillary
can be used.
1.2 DNA amplifier
To amplify target DNA and label amplified (PCR) prod-
ucts with sequencing reagents.
1.3 Spectrophotometer
To determine the DNA content of PCR products at A 260
nm.
1.4 Agarose gel electrophoresis
To confirm the PCR products.
1.5 Multi-heater
To heat 1.5 mL or 0.5 mL centrifuge tubes at 106°C,
2. Reagents and Materials
2.1 0.5 mol/L Disodium ethylenediamine tetraacetate TS
Dissolve 18.6 g of disodium ethylenediamine tetraacetate
dihydrate in water to make 100 mL.
2.2 1 mol/L Tris buffer solution, pH 8.0
Dissolve 24.2 g of 2-amino-2-hydroxymethyl-1,3-
propanediol in a suitable amount of water, adjust the pH to
8.0 with 0.2 mol/L hydrochloric acid TS, and add water to
make 200 mL.
2.3 TE buffer solution
Mix 1.0 mL of 1 molL Tris buffer solution, pH 8.0, 0.2
mL of 0.5 mol/l. disodium ethylenediamine tetraacetate di-
hydrate and 98.8 mL of water.
2.4 DNA releasing solution
Divide TE buffer solution containing Triton X-100 (I in
100) into small amounts and store frozen until use.
2.5 PCR reaction solution*
10-fold buffer solution
5 L (Final concentration: 1-fold)
dNTP mixture {each 1 mmol/L)
4 4L (Final concentration: 80 zmol/L)
Sense primer (30 gmol/L)
I uL (Final concentration: 0.6 umol/L)
Anti-sense primer (30 gmol/L)
1 L (Final concentration: 0.6 gmol/L)
Heat-resistant DNA polymerase (5 U/pL)
0.5 4L (Final concentration: 0.05 U/uL)
Sterile distilied water
37 4L
* A mixture of 10-fold buffer soluticn, ANTP mixture and
heat-resistant DNA polymerase is commercially avail-
able.
2.6 Sequencing reagent
There are many kinds of sequencing methods, such as the
dye-primer method for labeling of primer, the dye-terminator
method for labeling of ANTP terminator and so on. Purchase

an appropriate sequencing reagent for the apparatus to be
used.

2.7 TAE buffer solution (50-fold concentrated)

Dissolve 242 g of 2-amino-2-hydroxymethyl-1,3-
propanediol in 57.1 mL of acetic acid (100), 100 mL of 0.5
mol/L EDTA, pH 8.0, and water to make 1000 mL.

2.8  Agarose gel (for confirmation of PCR products)

Mix 1.5 g of agarose, 2.0 mL of 50-fold concentrated TAE
buffer solution, 10 4L of 10 mg/mL ethidium bromide, and
water to make 100 mL. After dissolving the materials with
the aid of a microwave oven or other means, ceol the solution
to about 60°C and prepare gels.

2.9 Loading buffer solution (6-fold concentrated)

Mix 0.25 g of bromophenol blue, 0.25 g of xylene cyanol,
30 mL of glycerol, 1.63 g of disedium ethylenediamine
tetraacetate dihydrate and water to make 100 mL.

2.10 Purification kit for PCR products

To remove primers and nucleotides in PCR products, use
an appropriate DNA purification kit.

2.11 PCR primers

For Primer
Bacteria  10F 5'-GTTTGATCCTGGCTCA-3’
800R 5-TACCAGGGTATCTAATCC-3’
ITSI1F 5-GTAACAAGGT(T/C)TCCGT-3’
ITSIR.  5-CGTTCTTCATCGATG-3°

Fungi

Procedures

The following procedures are described as an example.
1. Preparation of template DNA

It is important to use a pure cultivated bacterium or fungus
for identification. In the case of colony samples, colonies are
picked up with a sterilized toothpick (in the case of fungi, a
small fragment of colony sample is picked up), and sus-
pended in 0.3 mL of DNA releasing solution in a 1.5 mL
centrifuge tube. In the case of culture fluid, a 0.5 mL portion
of fluid is put in a 1.5 mL centrifuge tube and centrifuged at
10,000 rpm for 10 min. After removal of the supernatant, the
pellet is suspended in 0.3 mL of DNA releasing solution, and
then heated at 100°C for 10 min. In general, PCR can be nin
for bacteria and yeasts heated in DNA releasing solution. For
fungi, DNA extraction after treatment with a mixer or ultra-
sonic generator may be necessary before PCR,
2. PCR

Add 2 uL of template DNA in PCR reaction solution. Use
10F/B0OR primers for bacteria and ITSIF/ITSIR for fungi,
and then perform 30 amplification cycles at 94°C for 30 sec,
55°C for 60 sec, and 72°C for 60 sec. Include a negative con-
trol in the PCR.
3. Contirmation of PCR products

Mix 5 ul. of PCR product with 1 £L of loading buffer so-
lution, place it in a 1.5 w/v% agarose gel well, and carry out
electrophoresis with TAE buffer solution (1-fold concentra-



tion). After the electrophoresis, observe PCR products on a
trans-illuminator (312 nm) and confirm the presence of a
single band. If multiple bands are observed, cut the targeted
band out of the gel and extract DNA by using appropriate
commercial DNA extraction kit.
4. Purification of PCR products

Remove unincorporated PCR primers and deoxynucleoside
triphosphates (dNTP) from PCR products by using appropri-
ate purification methods.
3. Quantification of purified DNA

When purified DNA is measured by spectrophotometer,
caleulate 1 ODy4p o as 50 gg/mL.
6. Labeling of PCR products with sequencing reagents

Use an appropriate fluorescence-labeled sequencing re-
agent suitable for the available DNA sequencer or its pro-
gram and label the PCR products according to the
instructions provided with the reagent.
7. Purification of sequencing reagent-labeled PCR products

Transfer the product in 75 yL of 70% ethyl alcohol into a
1.5 mL centrifuge tube, keep in an ice bath for 20 min, and
centrifuge at 15,000 rpm for 20 min. Afier removal of super-
natant, add 250 gL of 70% ethyl alcohol to the precipitate
and centrifuge at 15,000 rpm for 5 min. Remove the super-
natant and dry up the precipitate by using centrifugal drier or
in air.
8. DNA homology analysis

Place sequencing reagent-labeled PCR products in the
DNA sequencer and read the nucleotide sequences of the
PCR products. Compare the partial nucleotide sequence with
those in the BLAST database.

Judgment

* If sequencing data show over 90% identity with a sequence
in the database, in general, judgment may be made as foi-
lows.

1. In the case of bacteria, compare about 300 nucleotides
between positions 50 to 350 in the product obtained with
the 10F primer, with the BLAST database. Higher ranked
species are judged as identified species or closely related
species.

2. In the case of fungi, compare sequencing data for the
product obtained with the ITS1F primer, with the BLAST
database. Higher ranked species are judged as identified
species or closely related species.

(2) Revision
31. Melting Point Determination

Change to read:

The melting point is defined to be the temperature at which
a crystatline substance melts during heating, when the solid
phase and the liquid phase are in an equilibrium. However, in
this Pharmacopoeia it is conventionally defined to be the
temperature at which the remaining solid sample melts com-
pletely when it is subjected to continuous heating and the
change of the sample state that accompanies heating is accu-
rately observed. Since a pure substance has an intrinsic meit-
ing point, it is used for the identification and/or confirmation
of a substance and also as an indicator of the purity of a sub-
stance.

The melting point is determined by the following three
procedures: Method | is applied to those substances of which
the purity is comparably high and which can be the pulver-
ized, Method 2 to those substances which are insoluble in
water and can not be readily pulverized, and Method 3 to
petrolatums.

Unless otherwise specified, measurement is performed by
Method 1. In the monographs, melting points indicated in the
item of description are provided for information.

Method 1

This method is applied to those substances of which the
purity is comparably high and which can be puiverized.

{1) Apparatus

Use the apparatus illustrated in the figure.

[Figure]

A: Heating vessel of hard glass

B: Bath fluid

C: Teflon stopper

D: Thermometer with an immersion line

E: Thermometer-fastening spring

F: Vent for adjustment of the bath fluid volume
G: Coil spring

H: Capiilary tube

J: Spring for fastening Teflon stopper

Bath fluid: Usually use clear silicone oil having a viscosity
of 50 to 100 mm?/s at an ordinary temperature.

Thermometer with an immersion line: There are six types
of thermometers, Type 1 —Type 6, which are specified by an
appropriate measuring temperature range. For melting points
lower than 50°C, use a thermometer Type 1; for S0°C to
100°C, Type 2; for 100°C to 150°C, Type 3; for 150°C to
200°C, Type 4; for 200°C to 250°C, Type 5; for 250°C to
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2. k¥
2.1 HERE

M 5 T8 (Staphylococcus aureus ATCC 25923, Serratia marcescens ATCC 8100,
Micrococeus Iuteus ATCC 10240, Staphylococcus epidermidis ATCC 12228. Bacillus
subtilis ATCC 6633), H# 5% (Penicilium italicum IFO 7886. Syncephalastrum
racemosum IFO 4828 . Aspergillus niger IFO 9455, Candida krusei IFO 1395 .
Saccharomyces cerevisiae IFO 10647) % BT FEBINE 1054 L, EGTERRICIE. £
THIESEZRY, 774 FERIZ U,

2.2 BioFiEMTHENE PCR 75 14 v —

M % LCiE, 16S rRNA OFE BRI 2SfEbi0— i3, EEIoxt LTi% 188 rRNA & 5.88
rRNA fDA~—Y—mng (ITS1) O@BETES*A8ET L, 57— x LBAT2
FEZTRMA L7, AFEICAVWEPCR 794 <v—2% 1LIC5Rd (1,2),

&1. PCR77A v—

et A e e HE AR
MO 10F 5-GTTTGATCCTGGCTCA-3
800R 5-TAC CAG GGT ATC TAATCC -3’
H M ITS1F 5-GTAACAAGGT(T/CITCCGT-3
ITS1R 5-CGTTCTTCATCGATG-3




