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ඬӐᩤ௦ʶሗᄆᓣॱ᳦ࣛᓣᄉዟళὋͅ ˝

าӐҍҪЙൂᑚ[1]Ὃᑞଡᰳᑚᄉྫྷူবᑞ[2]Ὃൂ

ᑚֵ҃ХథᓡݝᄉᏬᇛǋઇୟᜇবᑞ̾ԢीবὋځ

Фᜁࣸคःၸ̅ൂᑚ̖ˉ[3-6]ǌ

ඬӐᩤڙӝᕱၸൂᑚֵ҃ၶ̖˖˶ࣂ˝ʿ

ԺᎤᄉ[7]Ὃ˞ ᜵ͺ˝ᆴӐาӐҍڙᕱၸӷӐ

ʷ۲ൂᑚᑚ܊˖ࣸคःၸǌᄫґᕱၸනӐʷ۲ൂ

ᑚCIIRὈᑚ܊˖ඬӐᩤःၸᄉᆐቂᣖ[8-10]࠵ǌ

ఴࢹͺᆐቂ2˓ԇࠑၶ̖ᄉඬӐᩤःၸ̅ᕱ

ၸCIIRᑚ܊˖ՉᮉবᑞᄉࢿऩὋ̾ ΦᏥࠢʿՎඬ

ӐᩤڙᕱၸCIIRᑚ܊˖ःၸՐᄉ᧙࡚ব௦ՠኍ

ՎὋ̾ య˝ᕱၸCIIRᑚ܊ၶ̖͌ˉᄉֵ̖বᑞ

፝இᤈଡΘʶ߿ᄉύὋࠪ ᕱၸᑚ܊ᄉԓԪ

ఝఢ૰ଡΘԟᏥΙὋᬋͯඬӐᩤԓΘःᩖ

ᄉ᮲ᬖǌ˖ڍӝᕱӉᜈӨ͗ᤂయԦ࣊˿ᄰС͇

ǑʼࣉᕱֵӉᜈԪఝኍՎব/Ժఢ̼বԢᄰࠓবᆐ

ቂૈӮT/CNPPA 3019ú2022ὈǒὋጆፑڠᤗ˿

ӝᕱӉᜈԪఝኍՎবᆐቂᄉழกὋᤇ˶௦ӝ

ᕱӉᜈᄉᆐቂབཁǌ

1Ǌࠃᰍ

1. 1Ǌ˞᜵ԓ

CIIRὋྠ ՁExxon Chlorobutyl 1066Ὃ۟ А೧Ꮎ

̟ߜ ๑ࣉὈઅᠪథᬌМՂֵ̖ඬӐᩤ1#ὋТӐڍ

ᩤֵథᬌМՂֵ̖ඬӐᩤ2#ὋGrillo-Zinkoxid
МՂֵ̖ǌ

1. 2Ǌᦠழ

CIIRǊ100ὋཀྵདᰳڗࡺǊ66ὋᆴӐҍǊ4Ὃ᧺
ᄆዟǊ3ὋඬӐᩤԪֵሗὈǊ2. 7Ὃ༺ᳫǊ0. 3ǌ

1#ᦠழ᧓ၸඬӐᩤ1#Ὃ2#ᦠழ᧓ၸඬӐᩤ2#ǌ

1. 3Ǌ˞᜵٧֖̀ܫ

LN-1. धགྷὋѽૅۋགྷ֖LN-160ࠚۋ5

̀ ᖀὈࠃˉథᬌМՂֵ̖P-V-50-PCDۋ

ᆴӐὋᇗᆂෳԌࢹ ̄߶ॵὈథᬌМՂֵ̖UR-
2010SDۋᣀߔᆴӐ֖̀UT-2080ۋડҦណᰍ

Ὃ͕ ᐯመᐦ͊థᬌМՂֵ̖ZWF-110X30
ප๐়ຝᕤ٧Ὃ̓ۋ ๑ఄۡѫౡ̀٧҃ᤴథᬌ

МՂֵ̖Mastersizer 3000ۋ༎Џዡऎ̀Ὃᔭڍ

Malvern PanalyticalМՂֵ̖iCAP RQႂۋਕᏸ

Ջኍሎߔͳ៧̀Ὃᠾ᳭ᮺˆ࠶መМՂֵ̖

Phenom XL G2ۋԻयੲଠႂߔ௬ॱ᪪SEMὈ[դ
X࠰ጲᑞ᧙ᓣ៧EDSὊ]Ὃܬጩመ٧̀ߥ̓

๑ὈథᬌМՂֵ̖ǌ

ͺᏧኤ̭Ὑဌཁཁ1988úὈὋݘὋᔙ̠ὋᔙӧПᕱၸள

ᐦ͊థᬌМՂࢹር࣍ὋᆯܢὋ˞ ᜵̯̂ӝᕱၸीবͳ͇ࠚᄉ

ᆐቂǌ

E-mailὙwangdd@hlnpm.com
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1. 4Ǌណಧ҃ܫ

ᑚᄉ҃ܫὙၶᑚ֖࠴ඬӐᩤᬓ Ὀܰڙ

.धགྷʼ૱ᑚ2ڙӈՐଅᑚὋڨགྷ˖ຈགྷࠚ 5 
minὋ̔ ྞὋે чԁՐὋڙधགྷʼᤈᛠᤄགྷࣲ

ҪЙᆴӐҍ֖ඬӐᩤὋᘘ3Ὃ࠱ᣝᡯុஞᒯ0. 5 
mmὋ੩ʻᝇӉ2ὋຈགྷڨӈՐʽྞὋϢஉ24 hՐ 
ၸǌܫ

ណಧࣰڙᆴӐʼᆴӐὋᆴӐ్͇˝185 
ć/20 MPa×t90ˇ2 minὈǌ

ᕱၸᑚ܊ᄉ҃ܫὙཱࢹᓧ᜵යὋຈགྷǋ

ᮔۋǋᆴӐǋуǋຌรኍ҃ࣿࢹ३ᕱၸCIIR 
ᑚ܊ǌ

1. 5Ǌবᑞណ

1. 5. 1ǊඬӐᩤᄉዡफ़ѫ࣊

ሥԨ0. 2 gዴᆷᒯ0. 000 1 gὈඬӐᩤᎵ̅50 
mLད˖Ὃ᧙Ԩ10 mLጥӐපὋвၸᇒҦણ٧

r·min-1ᣀᤳʽણ5 minὋ᧓ၸʶবໞክ 200ڙ

խԨણՐᄉ˖ᫍࡎໄͺ˝ѫὋਤਤໞЙ

ҪЙ400 mLጥӐපͅࣂ ˝ѫ̭Ὀᄉѫ٧

˖ὋᒯᥓЏऎጝ˝15%ՐὋಧֵໄၿѫጆፑᄉ

ሎॶณᣤᤞᒯ˞˖ᄉ᧙Ὃၸ༎Џዡऎ̀

ណዡफ़ѫ࣊ǌ

1. 5. 2ǊඬӐᩤᄉ्᠁ᛪड़ԢЊገጷ

ಧֵԻ࠭ႂᑚڙӈዤڨྋᄉඬӐᩤಧֵ࣯࠱

ʼὋՎௐၸԌ᎕ቆචծੲಧֵԻὋ࠱ዤʿྩᄉ

ಧֵԜᬓὋݝܫ҃࠱ᄉಧֵԻஉᎵ̅ಧֵ˖Ὃᤈ

ᛠSEM֖EDSណǌ

1. 5. 3ǊᑚᄉᆴӐྱব

᧓ၸᣀߔᆴӐཱ̀GB/T 16584ú1996
ណὋណ్͇˝185 ć×6 minǌ
1. 5. 4ǊᆴӐᑚᄉྫྷူবᑞ

ᥰ࠶AۋᆵऎཱGB/T 531. 1ú2008ᤈᛠ

ណડͨবᑞཱGB/T 528ú2009ᤈᛠណԌ᎕

බˣԪ्ཱGB/T 7759. 1ú2015ᤈᛠណǌ

1. 5. 5Ǌᑚ܊ᄉူӐবᑞ

ᕱၸCIIRᑚ܊ᄉူӐবᑞཱYBB00052005ú
2015Ǒซ࠰ၸᖗዟళၸӷӐʷ۲ൂᑚ܊ǒᤈᛠ

ណǌ

1. 5. 6Ǌᑚ܊ԺଡԨྫྷ߿

.ҜᆾὋሥԨ10 gዴᆷᒯ0܊ᕱၸCIIRᑚ࠱ 000 1 
gὈ๒ง̅ᜈథ50 mLጥӐපᄉᐐٽට˲བྷၪ˖ࠚὋ

ćʽଡԨ24 hὋ 70ڙὋ˖ՐᎵ̅ප๐়ຝᕤ٧
ଡԨՐᄉໄፂͳሤѫஜ˝2%ᄉᆲᦺሩ᧕ՐὋၿ

ႂਕᏸՋኍሎߔͳ៧̀߿ଡԨЊገǌ

2Ǌፆ౦ˀᝦ

2. 1Ǌዡफ़ѫ࣊

᧓ၸ༎Џዡऎ̀ѫڙ࣊ʿՎᝇऎʼᄉ

٧߿ᛡ࠰ЏᄉͮᎵ֖ुऎζোὋཨՐዚ

ගူኪѢՉዡߔᄉዡफ़ѫ࣊ὋԺ३ҁዡफ़ܷ

ఛጲኍ[11-14]ǌˏሗඬӐᩤᄉዡफ़ѫ࣊ዡफ़ѫ֖࠴

ᛪ1ᇧὋФ˖D10ὋD50֖D90ѫѾૈጌሤݟፆ౦࣊

ዡऎѫ10˝࣊%Ὃ50%֖90%ௐࠪःᄉዡफ़ὋФ̼

ᛪ˿̅࠴ឞዡफ़ᄉዡߔӳඊ˝10%Ὃ50%֖90%ǌ

ǊǊǊǊǊ  Ǌᛪ1ǊඬӐᩤᄉዡफ़ѫ࣊ǊǊǊǊ ǊǊȝP

ᮉǊᄫ
ඬӐᩤ1# ඬӐᩤ2#

ኃ1 ኃ2 ኃ3 Ϙڨ ኃ1 ኃ2 ኃ3 Ϙڨ

D10 3. 09 3. 16 2. 89 3. 05 2. 73 2. 67 2. 54 2. 65
D50 7. 04 7. 22 6. 86 7. 04 6. 37 6. 11 6. 58 6. 35
D90 18. 2 18. 6 17. 4 18. 1 17. 8 18. 4 16. 9 17. 7

̯ᛪ1Ժ̾ᄹѢὙඬӐᩤ1#֖2#ᄉዡफ़ѫ࣊႔

థࢿऩὋᤇ௦ʿՎԇࠑᄉၶ̖ࢹᓧࢿऩᤴᄉˏ

ሗඬӐᩤᄉዡफ़ѫڨ࣊ӈὋ˄ ඬӐᩤ1#֖2#᧗ܬ

ǌ߿5%Ὃ᧙ᣖ˝ሶ̅࠴ڨࢿ3ᄉᄰࠪಕэϟ߿

2. 2Ǌ्᠁ᛪड़ԢЊገጷ

ఴࢹͺѫѾࠪඬӐᩤ1#֖2#ᤈᛠSEMᛪ᭦्

᠁ѫౡ֖EDSᛪ᭦Њገѫѫౡǌ

ඬӐᩤ1#֖2#ᄉSEMཱྞ1ڎݟᇧǌ̯1ڎ
Ժ̾ᄹѢὋˏ ሗֵ̖ڨᛪ᭦ຌผǋऩྫྷὋ˄ ѫ

࿃খᓡݝǌ

ඬӐᩤ1#֖2#ᄉЊገጷԢФӳඊ᧙ѫ

ஜὈݟᛪ2ᇧǌ

̯ᛪ2Ժ̾ᄹѢὋˏ ሗඬӐᩤᄉЊገጷᄰ

ՎὋ˄ ඬӐᩤ1#֖2#ᄉՉЊገӳඊࢿऩ࠴ǌ

2. 3ǊᆴӐྱব֖ྫྷူবᑞ

᧓ၸඬӐᩤ1#֖2#ᄉᑚᄉᆴӐྱব֖ྫྷူ

বᑞݟᛪ3ᇧᛪ˖߿ᄉૈಕԟᏥᄫґ᧙ၶ

̖ᄉՎᦠழᕱၸCIIRᑚ܊ஜὈǌ

̯ᛪ3Ժ̾ᄹѢὙ1#֖2#ᦠழᑚᄉึҮব֖

̓ᐎࠚऎ۲ఴʶᒰὋts2֖t90ᄰᤂὋᑚᄉᆴӐᤳऎ

ᄰॆ1#֖2#ᦠழᑚᄉᆵऎǋડͨुऎǋડறͨ᫁

ည֖Ԍ᎕බˣԪ्ኍՉᮉবᑞஜϘଋᤂ˄ڙڨ
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150 μm

aὈඬӐᩤ1#

150 μm

bὈඬӐᩤ2#

1ǊඬӐᩤᄉSEMཱڎ ྞஉܷυஜ˝1 000Ὀ

ǊǊǊǊᛪ2ǊˏሗඬӐᩤᄉЊገጷԢФӳඊǊǊǊ%

ಧǊǊֵ
Њገ᧙ѫஜ

C O Zn
ඬӐᩤ1# 11. 10 26. 90 62. 00
ඬӐᩤ2# 9. 01 26. 13 64. 86

ᛪ3ǊˏሗඬӐᩤࠪCIIRᑚᆴӐྱব֖ྫྷူবᑞᄉॕֽ

ᮉǊǊᄫ 1#ᦠழ 2#ᦠழ ૈಕ

ᆴӐ̀ஜ

ǊFL/dN·mὈ 3. 68 3. 43 3̚5
ǊFmax/dN·mὈ 14. 64 15. 23 10̚16
Ǌts2/min 1. 92 1. 86 1̚3
Ǌt90/min 4. 27 4. 35 3̚5
ᆴӐᑚবᑞ

Ǌᥰ࠶Aۋᆵऎ/ऎ 57 58 55̚60
Ǌ100%ͨ߿ःҦ/MPa 4. 54 4. 88 3̚5
Ǌ300%ͨ߿ःҦ/MPa 9. 84 9. 86 8̚10
Ǌડͨुऎ/MPa 10. 89 10. 95 9̚12
Ǌડறͨ᫁ည/% 320 319 300̚350
ǊԌ᎕බˣԪ्/% 24 23 20̚25

ЮὋԀ1#֖2#ᦠழᑚᄉྫྷူবᑞԺډᄉૈಕᔴ߿

˝ኍՎǌ

2. 4ǊᕱၸCIIRᑚ܊ᄉူӐবᑞ

᧓ၸ1#֖2#ᦠழᑚၶ̖ᄉᕱၸCIIRᑚ܊ѫ

Ѿ˝ᑚ2֖#1܊#ὋФူӐবᑞݟᛪ4ᇧǌ

̯ᛪ4Ժ̾ᄹѢὋᑚ2֖#1܊#ᄉူӐবᑞڨቿ

ᛪ4ǊᕱၸCIIRᑚ܊ᄉူӐবᑞ

ᮉǊǊᄫ ᑚ1܊# ᑚ2܊# ૈಕ

༥ѫ᧙ѫஜ/% 39 39 İ50
ʿໄবॱዡı10 ȝPὈ
Ǌஜ᧙/ዡ·mL-1Ὀ 17 16 İ60
ʿໄবॱዡı25 ȝPὈ
Ǌஜ᧙/ዡ·mL-1Ὀ 0 0 İ6
༂ຌऎ ˘0. 5Ձ ˘0. 5Ձ İ2Ձऎ

ᮧᓣ ᓣ ᓣ İ5Ձ᳦፮ᓣ

ಕэ

pHϘԪӐ 0. 2 0. 2 İ1. 0
խЏऎ1Ὀ 0. 04 0. 03 İ0. 2
ʿԦྫྷ2Ὀ/mg 0. 3 0. 3 İ4. 0
ඬӐྫྷ3Ὀ/mL 0. 2 0. 2 İ7. 0
᧗᧚࡚դ᧙ ˘1×10-6 ˘1×10-6 İ1×10-6

ᩎሎߔդ᧙/% ˘0. 000 2 ˘0. 000 2 İ0. 000 2
ᩤሎߔդ᧙/% ˘0. 000 3 ˘0. 000 3 İ0. 000 3
ႂ࠭ည/ȝ6·cm-1Ὀ 3. 8 4. 1 İ40. 0

ซὙ1Ὀจ᫁ᔴ220̚360˝ډ nm2ὈΘណˀቆᄆᄉʿԦ

ྫྷ᧙ᄉࢿϘ3ὈΘណˀቆᄆ๖Ᏹᄉໞ߿ͳሤᄉࢿϘǌ

ՋಕэὋ˄ ᑚ2֖#1܊#ᄉՉᮉူӐবᑞૈಕڨଋ

ᤂὋឬၸʿՎԇࠑᄉඬӐᩤၶ̖ᄉᑚ2֖#1܊#

ᄉူӐবᑞኍՎǌ

2. 5ǊᕱၸCIIRᑚ܊ᄉԺଡԨྫྷ

ᆐቂʿՎඬӐᩤࠪᕱၸCIIRᑚ܊ᄉԺଡԨྫྷ

ᄉॕֽὋࠪ ᑚ2֖#1܊#ᤈᛠЊገଡԨណᰍὋፆ౦ݟ

2ᇧǌڎ

0

2

4

6

8

10

դ
᧙
��
μ
g
g
g
�1
�

Mg A1 K Si Zn

Њገ

1 2

1úᑚ1܊#2úᑚ2܊#ǌ

ᄉЊገଡԨፆ౦˖܊2ǊCIIRᑚڎ

Ѣڨ˖#2֖#1܊ᑚڙ2Ժ̾ᄹѢὙڎ̯

MgὋAlὋKὋSiὋZnЊገὋФ̴Њገ̅ͯڨѢᬌඊ

ᣖᑚ2֖#1܊#˖ᄉՉЊገፆ౦ὋలѢဗளܘЊ

ገὋ˄ ՉЊገդ᧙ࢿϘ2±ڙ ȝJ·g-1ЮὋЊገໄѢ

පࣰ௬ᗂܘҪὋᛪ᧓ၸʿՎԇࠑඬӐᩤᄉᑚ

ኍՎᄉଡԨྫྷ៧[15]ǌߥХథӐ#2֖#1܊
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3Ǌፆ

1Ὀ༎Џዡऎ֖̀SEMѫౡԺ३ὋඬӐᩤ

1#֖2#ᄉዡफ़ѫڨ࣊ӈὋѫ࿃খݝὋ˄ ᛪ᭦Њገ

ጷᄰՎὋՉЊገѫ࣊।ʶᒰǌ

2Ὀ1#֖2#ᦠழᑚᄉᆴӐྱবᄰॆὋྫྷ ူব

ᑞԺ˝ኍՎὋ˄ ᄉశ᜵යǌ߿ቿՋڨ

3Ὀᑚ2֖#1܊#ᄉူӐবᑞኍՎὋ˄ ቿՋ 
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Equivalence Study of Application of Different Zinc Oxides in 
Pharmaceutical CIIR Stoppers

WANG DiandianὋWANG YueyueὋXU JianmingὋZHU YinhuaὋHUA Yimin
Jiangsu Hualan New Pharmaceutical Material Co. ὋLtdὋJiangyinǊ214443ὋChinaὈ

AbstractὙThe equivalence of various properties of pharmaceutical chlorobutyl rubber(CIIR) stoppers 
using zinc oxides from two manufacturers was studied. The results showed that these two kinds of zinc oxides 
had good dispersibilityὋand the composition and distribution of elements on the surface were consistent.
The vulcanization characteristics of the two zinc oxide filled compounds were equivalentὋand the physical 
properties were deemed equivalent and met the technical requirements. The physical and chemical properties 
of the two CIIR stoppers prepared with two zinc oxides respectivelyὋmet the YBB00052005ú2015 standard 
and had chemically equivalent extract spectra. The quality attributes of the two zinc oxides were equivalent in 
pharmaceutical CIIR stoppersὋand their applicability was acceptable.

Key wordsὙzinc oxidepharmaceutical rubber stopperCIIRsubstitutionequivalenceelementphysical 
and chemical property




