说明书

一种
麻保沙星纳米粒的制备方法
技术领域

本发明属于麻保沙星药物制剂技术领域，具体涉及一种麻保沙星纳米粒的制备方法。
背景技术

麻保沙星，又名马波沙星，通过抑制细菌DNA复制中需要的拓扑异构酶而表现杀菌活性，是恩诺沙星、氧氟沙星、二氟沙星等之后的又一个第三代喹诺酮类动物专用抗菌药物，对绝大多数革兰阳性菌具有较强的抗菌活性，对革兰阴性菌更为敏感，对多数厌氧菌则比氧氟沙星有更高的活性，尤其是对阳性芽胞杆菌以及一些对林可霉素、强力霉素及磺胺等药物产生部分耐药性的病原菌对麻保沙星仍然敏感。该药消除半衰期长，仅批准用于狗、猫，治疗狗的深部及浅表脓肿病及尿路感染，猫的皮肤及软组织感染。但存在对光线较为敏感、溶解性不好的问题，并且存在一定的气味，不利于动物的用药。目前该药制剂品种单一，主要为其乳酸或盐酸盐的注射剂和溶液口服剂，应用领域较窄，主要应用于宠物。关于该药的新剂型研究报道较少，姜应新[姜应新,郑立斌,侯仲轲,等.麻保沙星微囊制备方法[J].精细化工中间体,2015,45(03):14-16.]曾对其微囊制剂进行相关研究，但目前还没有纳米剂型相关的报道。
发明内容
针对现有麻保沙星药物纳米剂型的研究空白，本发明提供一种麻保沙星纳米粒的制备方法，旨在填补麻保沙星在纳米剂型上的空白，并研究该剂型的热稳定性以及紫外下稳定性等相关性质。本发明的技术方案为
：
第一个方面，本发明提供一种麻保沙星纳米粒的制备方法，包括以下步骤：
步骤1、将壳聚糖与体积浓度为1%的冰醋酸溶液混合均匀后，加入麻保沙星原料药搅拌溶解，得麻保沙星-壳聚糖溶液；

步骤2、将麻保沙星-壳聚糖溶液的pH值调为酸性后，滴加
体积浓度为？
的多聚磷酸钠溶液，得到麻保沙星-壳聚糖纳米粒胶体溶液；
步骤3、将麻保沙星-壳聚糖纳米粒胶体溶液高速冷冻离心得到麻保沙星纳米粒。
进一步地，所述步骤1中壳聚糖与麻保沙星的质量比为？
，搅拌速度为450~550rpm，搅拌时间为30~40min。
进一步地，所述步骤1中壳聚糖与麻保沙星的质量比优选为？
，搅拌速度优选为500rpm，搅拌时间为40min。

进一步地，所述步骤2中pH值为4.5~5.5，多聚磷酸钠与麻保沙星的质量比为？，滴加速度为1~2滴/s。
进一步地，所述步骤2中pH值优选为5.0，多聚磷酸钠与麻保沙星的质量比优选为？，滴加速度优选为1滴/s。

进一步地，所述步骤3中高速冷冻离心的控制参数为：转速10000~12000rpm，离心？min。

第二个方面，本发明提供一种麻保沙星纳米粒，是采用上述方法制备。
本发明的有益效果在于：本发明提供麻保沙星新剂型的制备方法，改善麻保沙星的不良反应，开发麻保沙星纳米剂型可以增加其稳定性，改善其对光线敏感的情况，增加水溶性、提高其生物利用度麻保沙星为第三代氟喹诺酮类抗生素，为动物类专用药物。本试验所得的麻保沙星-壳聚糖纳米粒包封率、载药量高，性质稳定，可以克服麻保沙星对光线较为敏感的问题，一定程度增加其溶解性，掩盖了药物的不良气味，具有良好的应用前景。
附图
说明

图1为本发明实施例1的麻保沙星纳米粒的SEM形态图，1-1为？，1-2为？
。
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图2
为本发明实施例1的麻保沙星纳米粒的平均粒径分布图。
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图3为本发明实施例1的麻保沙星纳米粒的Zeta电位分布图。
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图4为本发明实施例1的麻保沙星纳米粒在60℃下12h内包封率的变化曲线图。
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图5为本发明实施例1的麻保沙星纳米粒在紫外照射下12h内包封率的变化曲线图。
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具体实施方式

在本发明的描述中，需要说明的是，实施例中未注明具体条件者，按照常规条件或制造商建议的条件进行。所用试剂或仪器未注明生产厂商者，均为可以通过市售购买获得的常规产品。

下面结合附图和具体的实施例对本发明做进一步详细说明，所述是对本发明的解释而不是限定。

实施例1 

本实施例提供
实施例2
实施例3

实施例4

对实施例1制备的麻保沙星纳米粒进行性能检测

（1）外观形态检测，采用SEM进行观察，如图1所示。纳米粒呈圆形，大小较为均匀，纳米粒表面有一些细小的颗粒为金颗粒，是为了样品更好观察，喷金处理所致。
（2）采用纳米粒度、Zeta电位分析仪测量样品的粒径以及Zeta电位，如图2和3所示，利用Zetasizer Nano ZS测得纳米粒样品的平均粒径是167.3nm，根据图2可以看出纳米粒样品粒径分布比较集中、大小均匀。利用Zetasizer Nano ZS测得纳米粒的平均Zeta电位为33.6mv，说明纳米粒表面带正电荷，进一步证明壳聚糖位于纳米粒表面并将药物包裹入内，图3为纳米粒样品Zeta电位分布情况，较为集中，表明制备所得纳米粒很稳定。
（3）热稳定性评价：将纳米粒样品与空白纳米粒置于60 ℃恒温烘箱中加热处理，分别于0.167、0.500、1.000、2.000、4.000、8.000、12.000 h取适量样品，用高速冷冻离心机（10000 r/min）离心得到纳米粒沉淀
，取上清液，用紫外分光光度计测游离麻保沙星的含量，进行3次重复，计算样品包封率，分析其随时间的变化情况，考察麻保沙星-壳聚糖纳米粒的热稳定性，如图4所示，纳米粒子在60℃恒温烘箱中30min内包封率改变较小，30min后纳米囊材有一定降解，致使纳米粒外游离的麻保沙星量增多，经测定60℃恒温烘箱中加热8h后麻保沙星在245nm下的吸收有较显著改变，麻保沙星已经开始降解。
（4）紫外下稳定性评价：将纳米粒样品与空白纳米粒置于一定强度紫外光下直接照射处理，分别于0.167、0.500、1.000、2.000、4.000、8.000、12.000 h取适量样品，用高速冷冻离心机（10000 r/min）离心得到纳米粒沉淀，取上清液，用紫外分光光度计测游离麻保沙星的含量
，进行3次重复，计算样品包封率，分析其随时间的变化情况，考察麻保沙星-壳聚糖纳米粒在一定强度紫外光线照射下的稳定性，如图5所示，在紫外光照射下纳米粒子包裹的药物有一定减少，12h内纳米粒外游离的麻保沙星逐渐变多，速度较为均匀缓慢，制备的纳米粒子紫外下稳定性较好。
综上，麻保沙星为第三代氟喹诺酮类抗生素，为动物类专用药物。该药研究报道较少，目前还没有纳米剂型相关的报道，本发明具体实施例所得的麻保沙星纳米粒包封率、载药量高，性质稳定，可以克服麻保沙星对光线较为敏感的问题，一定程度增加其溶解性，掩盖了药物的不良气味，具有良好的应用前景。龚露旸[龚露旸. 恩诺沙星纳米粒的制备及稳定性研究[A]. 中国鱼类学会. 中国鱼类学会,2008学术研讨会论文摘要汇编[C]. 中国鱼类学会, 2008.]制备的恩诺沙星纳米粒平均包封率为(71.9±2.2)%，平均载药量(12.4±0.6)%，本发明所得纳米粒包封率与载药量方面均有提高，制备工艺得到了改进。本发明所得纳米粒样品的粒径为167.3nm，粒径分布比较集中、呈球形，大小均匀。赵媛[赵媛.加替沙星壳聚糖纳米粒子的制备、体外性质研究及眼表毒性实验[D].重庆医科大学,2010.]制备得到加替沙星壳聚糖纳米粒子的平均粒径为232 nm，载药量为11%，包封率为67.04%，本发明所得纳米粒不仅在包封率和载药量上有所提高，且所得纳米粒粒径更小，可以减少吞噬系统的吞噬，提高药物的生物利用度。
尽管上面已经示出和描述了本发明的实施例，可以理解的是，上述实施例是示例性的，不能理解为对本发明的限制，本领域的普通技术人员在本发明的范围内可以对上述实施例进行变化、修改、替换和变型。
�请发明人直接在本稿上修改，修改处标注出来让代理人识别即可


�以下内容请逐字逐句检查


�请问这一步还需要搅拌吗？


�请补充，交底书中用的是mg/mL来定义CS和TPP的浓度，代理人不理解该浓度指的是CS在冰醋酸溶液中的浓度还是整个体系下的浓度，TPP也是


�请补充


�同上


�附图暂时放在此处方便审核


�请补充两幅图片的具体解释


�请将图2和图3中的英文改成中文，否则可能下补正


�前3个实施例是为制备方法准备的，并且实施例1为优选实施例，先空着，代理人下一稿整理，后几个实施例是对该纳米粒进行检测、评价


�这段文字代理人没有看懂，前面说的纳米粒样品应该是指麻保沙星纳米粒，后面又提到胶体溶液？？？


�同上
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Sheet1

		

																标准曲线y = 27.189x

																浓度单位mg/ml

																体积20+8ml

		实验数据记录

				吸光度		稀释倍数		浓度		总投入量		吸光度		稀释倍数		浓度		游离		吸光度		稀释倍数		浓度		纳米粒量

		1		0.511		5		0.094		2.632		0.486		7.7		0.1376365442		3.8538232373		0.418		1		0.0153738644		0.4304682041

		2		0.301		6.7		0.074		2.072		0.781		7.7		0.2211813601		6.193078083		0.362		21		0.279598367		7.8287542756

		3		0.554		7.7		0.157		4.396		0.246		21		0.1900033102		5.3200926845		0.499		2		0.0367060208		1.0277685829

		4		0.326		7.7		0.0923		2.584		0.346		7.7		0.097988157		2.7436683953		0.887		1		0.0326234874		0.9134576483

		5		0.153		21		0.118		3.304		0.584		11		0.2362720218		6.6156166097		0.605		2		0.0445032918		1.2460921696

		6										0.413		7.6		0.1154437456		3.2324248777

		7										0.624		11		0.252455037		7.068741035

		8										0.377		4.6		0.0637831476		1.7859281327

		9										0.664		7.6		0.1856044724		5.1969252271

		麻保沙星纳米制剂正交表

		列1		列2		列3		列4		列5		列6		列7		列8		列9		列10

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.138		3.854		3.65%		0.37%

		2		1.5		1.5		8.0		0.781		7.7		0.221		6.193		22.59%		4.12%

		3		1.5		1.8		12.0		0.246		21		0.190		5.320		55.67%		13.08%

		4		2.0		1.2		8.0		0.346		7.7		0.098		2.744		65.70%		9.58%

		5		2.0		1.5		12.0		0.584		11		0.236		6.616		44.87%		9.38%

		6		2.0		1.8		4.0		0.413		7.6		0.115		3.232		19.19%		1.39%

		7		2.5		1.2		12.0		0.624		11		0.252		7.069		41.09%		7.64%

		8		2.5		1.5		4.0		0.377		4.6		0.064		1.786		55.35%		3.45%

		9		2.5		1.8		8.0		0.664		7.6		0.186		5.197		35.04%		4.17%

		标曲2数据				y = 51.615x

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.073		2.030		49.2%		4.74%

		2		1.5		1.5		8.0		0.781		7.7		0.117		3.262		59.2%		10.14%

		3		1.5		1.8		12.0		0.246		21		0.100		2.802		76.6%		17.16%

		4		2.0		1.2		8.0		0.346		7.7		0.052		1.445		81.9%		11.67%

		5		2.0		1.5		12.0		0.584		11		0.124		3.485		71.0%		14.07%

		6		2.0		1.8		4.0		0.413		7.6		0.061		1.703		57.4%		4.05%

		7		2.5		1.2		12.0		0.624		11		0.133		3.724		69.0%		12.19%

		8		2.5		1.5		4.0		0.377		4.6		0.034		0.941		76.5%		4.70%

		9		2.5		1.8		8.0		0.664		7.6		0.098		2.738		65.8%		7.55%

		第二次重复试验结果

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.0446381866		1.250		68.8%		6.49%

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%

		6		2.0		1.8		4.0		0.296		6		0.0344086022		0.963		75.9%		5.29%

		7		2.5		1.2		12.0		0.430		14.3		0.1191320353		3.336		72.2%		12.69%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%

		9		2.5		1.8		8.0		0.223		6		0.0259226969		0.726		90.9%		10.15%





zhengjiao比较

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.0446381866		1.250		68.8%		6.49%

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%				70.96%		14.07%

		6		2.0		1.8		4.0		0.296		6		0.0344086022		0.963		75.9%		5.29%				57.43%		4.05%

		7		2.5				12.0		0.430		14.3		0.1191320353		3.336		72.2%		0.00%				68.97%		12.19%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%				76.48%		4.70%

		9		2.5		1.8		8.0		0.223		6		0.0259226969		0.726		90.9%		10.15%				65.78%		7.55%

														0

		6		2.0		1.8		4.0		0.552		4.3		0.0459866318		1.288		67.8%		4.75%

		7		2.5		1.2		12.0		0.433		14.3		0.119963189		3.359		72.0%		12.66%

		9		2.5		1.8		8.0		0.731		7.6		0.1076353773		3.014		62.3%		7.19%

		综合

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%

		6		2.0		1.8		4.0		0.552		4.3		0.0459866318		1.288		67.8%		4.75%

		7		2.5		1.2		12.0		0.430		14.3		0.1191320353		3.336		72.2%		12.69%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%

		9		2.5		1.8		8.0		0.664		7.6		0.098		2.738		65.8%		7.55%





单因素

		

		温度 表		以第五组浓度比为参照

		温度		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量						温度		包封率		载药量

		25		2.0		1.5		12.0		0.329		14.3		0.1799189262		5.0377299323		58.02%		11.81%						25		58.0%		11.8%

		35		2.0		1.5		12.0		0.270		14.3		0.14765383		4.1343072393		65.55%		13.14%						35		65.5%		13.1%

		45		2.0		1.5		12.0		0.336		14.3		0.1837469884		5.1449156756		57.13%		11.65%						45		57.1%		11.6%

		转速r/min																								转速r/min		包封率		载药量

		250		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						250		39.5%		8.4%

		500		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%						500		55.3%		11.3%

		750		2.0		1.5		12.0		0.455		14.3		0.2488240468		6.9670733106		41.94%		8.82%						750		41.9%		8.8%

		1000		2.0		1.5		12.0		0.510		14.3		0.2789016788		7.8092470075		34.92%		7.46%						1000		34.9%		7.5%

																										1200		20%		4.20%

		搅拌时间/min																								搅拌时间/min		包封率		载药量

		10		2.0		1.5		12.0		0.625		14.3		0.3417912731		9.5701556465		20.25%		4.46%		絮状沉淀				10		0.2024870295		0.0446417656		絮状沉淀

		20		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						20		0.3951661631		0.0835711547

		30		2.0		1.5		12.0		0.43		14.3		0.2351523959		6.5842670848		45.13%		9.43%						30		0.4513110763		0.0943248939

		40		2.0		1.5		12.0		0.306		14.3		0.1673410073		4.6855482045		60.95%		12.33%						40		0.6095376496		0.1233165202

		50		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						50		0.3951661631		0.0835711547

		cs:tpp单因素 CS、麻保沙星不变

																												组别		包封率		载药量

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		0		游离麻保沙星药量mg		0.00%		0.00%								1		31.74%		2.58%

		1		2		1		4		0.425		6		0.0975180695		2.7305059467		31.74%		2.58%								2		69.63%		5.08%

		2		2		1.5		4		0.245		4.63		0.043380244		1.2146468316		69.63%		5.08%								3		68.77%		4.68%

		3		2		2		4		0.252		4.63		0.0446196795		1.2493510268		68.77%		4.68%								4		0.39%		0.03%

		4		2		2.5		4		0.625		6		0.1434089258		4.0154499216		-0.39%		-0.03%		絮状						5		0.00%		0.72%

		5		2		3		4		0.694		6		0.1592412712		4.4587555929		-11.47%		-0.72%		絮状

		CS：TPP不变 增加主药给药量																										组别		包封率		载药量

		1		2		1.5		2		0.375		4.3		0.0616658381		1.7266434663		13.67%		0.52%								1		13.7%		0.5%

		2		2		1.5		4		0.368		6		0.0844391755		2.3642969138		40.89%		3.05%								2		40.9%		3.0%

		3		2		1.5		8		0.659		7.67		0.193297258		5.4123232246		32.35%		4.74%								3		32.3%		4.7%

		4		2		1.5		12		0.689		11		0.2898389996		8.1154919882		32.37%		6.95%								4		32.4%		7.0%

		5		2		1.5		15		0.651		14.3		0.35600979		9.9682741214		33.54%		8.82%								5		33.5%		8.8%

				组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率		载药量

				1		2		1		4		31.74%		2.58%

				2		2		1.5		4		69.63%		5.08%

				3		2		2		4		68.77%		4.68%

				4		2		2.5		4		0.39%		0.03%

				5		2		3		4		0.00%		0.72%
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温度PH单因素重做

		

		第一次重复

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.1431106352		4.007		-0.2%		-0.02%

		2		1.5		1.5		8.0		0.781		7.7		0.2299782018		6.439		19.5%		3.58%

		3		1.5		1.8		12.0		0.246		21		0.1975601361		5.532		53.9%		12.72%

		4		2.0		1.2		8.0		0.346		7.7		0.1018853493		2.853		64.3%		9.40%

		5		2.0		1.5		12.0		0.584		11		0.2456690504		6.879		42.7%		8.97%

		6		2.0		1.8		4.0		0.413		7.6		0.120035183		3.361		16.0%		1.16%

		7		2.5		1.2		12.0		0.624		11		0.2624956977		7.350		38.8%		7.24%

		8		2.5		1.5		4.0		0.377		4.6		0.0663199358		1.857		53.6%		3.34%

		9		2.5		1.8		8.0		0.664		7.6		0.1929863475		5.404		32.5%		3.88%

		第二次重复

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.088110444		2.467		38.3%		3.73%

		1"		1.5		1.2		4.0		0.385		6		0.0883398983		2.474		38.2%		3.71%

		2		1.5		1.5		8.0		0.619		6		0.1420322001		3.977		50.3%		8.74%

		3		1.5		1.8		12.0		0.815		11		0.3428429385		9.600		20.0%		5.13%

		4		2.0		1.2		8.0		0.778		6		0.1785154308		4.998		37.5%		5.71%

		5		2.0		1.5		12.0		0.386		14.3		0.2110902903		5.911		50.7%		10.48%

		6		2.0		1.8		4.0		0.296		6		0.0679184672		1.902		52.5%		3.71%

		7		2.5		1.2		12.0		0.430		14.3		0.2351523959		6.584		45.1%		8.33%

		8		2.5		1.5		4.0		0.334		6		0.0766377299		2.146		46.4%		2.90%

		9		2.5		1.8		8.0		0.223		6		0.0511683047		1.433		82.1%		9.25%

		1"		1.5		1.2		4.0		0.385		6		0.0883398983		2.474		38.16		3.71

		2		1.5		1.5		8.0		0.619		6		0.1420322001		3.977		50.29		8.74

		3		1.5		1.8		12.0		0.815		11		0.3428429385		9.600		20.00		5.13

		4		2.0		1.2		8.0		0.778		6		0.1785154308		4.998		37.52		5.71

		5		2.0		1.5		12.0		0.386		14.3		0.2110902903		5.911		50.75		10.48

		6		2.0		1.8		4.0		0.552		4.3		0.0907721137		2.542		36.46		2.61

		7		2.5		1.2		12.0		0.430		14.3		0.2351523959		6.584		45.13		8.33

		8		2.5		1.5		4.0		0.334		6		0.0766377299		2.146		46.35		2.90

		9		2.5		1.8		8.0		0.664		7.6		0.1929863475		5.404		32.45		3.88

																		35711.8%

		麻保沙星壳聚糖纳米粒正交试验表（表3）

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%

		1		1.5		1.2		4		38.16		3.71		41.87

		2		1.5		1.5		8		50.29		8.74		59.03

		3		1.5		1.8		12		20.00		5.13		25.13

		4		2		1.2		8		37.52		5.71		43.23

		5		2		1.5		12		50.75		10.48		61.23

		6		2		1.8		4		36.46		2.61		39.07

		7		2.5		1.2		12		45.13		8.33		53.46

		8		2.5		1.5		4		46.35		2.90		49.26

		9		2.5		1.8		8		32.45		3.88		36.33

		K1		42.01		46.19		43.40

		K2		47.84		56.51		46.20

		K3		46.35		33.51		46.61

		极差R		5.83		22.99		3.21





正交PH重做

		

		热稳定原药				6mg-50ml												游离

		组别		游离药物吸光度		稀释倍数		浓度		药量mg								组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		0						0.132		6.6								0		2.0		1.5		12.0		0.216		11.0		0.0908638954		2.5441890703		78.80%		15.39%

		10min		0.395		7.67		0.1158610272		5.7930513595								10min		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		30min		0.427		7.67		0.125247237		6.2623618494								30min		2.0		1.5		12.0		0.469		11.0		0.1972924395		5.5241883055		53.97%		11.07%

		1h		0.389		7.67		0.1141011129		5.7050556427								1h		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		1.5h		0.450		7.67		0.1319935753		6.599678764								1.5h		2.0		1.5		12.0		0.47		11.0		0.1977131057		5.5359669586		53.87%		11.06%

		2h		0.438		7.67		0.1284737466		6.4236873303								2h		2.0		1.5		12.0		0.638		11.0		0.2683850243		7.5147806799		37.38%		7.94%

		3h		0.416		7.67		0.1220207274		6.1010363685								3h		2.0		1.5		12.0		0.584		11.0		0.2456690504		6.8787334124		42.68%		8.97%

		4h		0.372		7.67		0.1091146889		5.4557344449								4h		2.0		1.5		12.0		0.585		11.0		0.2460897166		6.8905120655		42.58%		8.95%

		8h		0.242		7.67		0.0709832116		3.5491605798								8h		2.0		1.5		12.0		0.591		11.0		0.2486137137		6.9611839841		41.99%		8.83%

		12h		0.301		7.67		0.0882890359		4.4144517955								12h		2.0		1.5		12.0		0.62		11.0		0.260813033		7.3027649241		39.14%		8.28%

		紫外

		0				7.67												0		2.0		1.5		12.0

		10min		0.435		7.67		0.1275937894		6.3796894719								10min		2.0		1.5		12.0		0.54		11.0		0.2271597384		6.3604726758		47.00%		9.78%

		30min		0.375		7.67		0.1099946461		5.4997323033								30min		2.0		1.5		12.0		0.622		11.0		0.2616543654		7.3263222303		38.95%		8.25%

		1h		0.46		7.67		0.1349267658		6.7463382921								1h		2.0		1.5		12.0		0.483		11.0		0.203181766		5.6890894489		52.59%		10.82%

		1.5h		0.337		7.67		0.0988485219		4.9424260966								1.5h		2.0		1.5		12.0

		2h		0.453		7.67		0.1328735324		6.6436766224								2h		2.0		1.5		12.0		0.535		11.0		0.2250564075		6.3015794103		47.49%		9.88%

		3h		0.3		7.67		0.0879957169		4.3997858427								3h		2.0		1.5		12.0		0.601		11.0		0.2528203755		7.0789705151		41.01%		8.65%

		4h		0.386		7.67		0.1132211557		5.6610577842								4h		2.0		1.5		12.0		0.632		11.0		0.2658610272		7.4441087613		37.97%		8.06%

		8h		0.399		7.67		0.1170343034		5.8517151708								8h		2.0		1.5		12.0		0.59		11.0		0.2481930475		6.949405331		42.09%		8.85%

		12h		0.439		7.67		0.1287670657		6.4383532831								12h		2.0		1.5		12.0		0.684		11.0		0.2877356687		8.0565987227		32.86%		7.05%





稳定重做

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		0		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%

		10min		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		30min		2.0		1.5		12.0		0.469		11.0		0.1972924395		5.5241883055		53.97%		11.07%

		1h		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		1.5h		2.0		1.5		12.0		0.47		11.0		0.1977131057		5.5359669586		53.87%		11.06%

		2h		2.0		1.5		12.0		0.638		11.0		0.2683850243		7.5147806799		37.38%		7.94%

		3h		2.0		1.5		12.0		0.584		11.0		0.2456690504		6.8787334124		42.68%		8.97%

		4h		2.0		1.5		12.0		0.585		11.0		0.2460897166		6.8905120655		42.58%		8.95%

		8h		2.0		1.5		12.0		0.591		11.0		0.2486137137		6.9611839841		41.99%		8.83%

		12h		2.0		1.5		12.0		0.62		11.0		0.260813033		7.3027649241		39.14%		8.28%

		组别		游离麻保沙星药量mg		包封率		载药量

		0		5.359287162		55.34%		11.32%

		10min		7.0200772496		41.50%		8.74%

		30min		5.5241883055		53.97%		11.07%

		1h		7.0200772496		41.50%		8.74%

		2h		7.5147806799		37.38%		7.94%

		3h		6.8787334124		42.68%		8.97%

		4h		6.8905120655		42.58%		8.95%

		8h		6.9611839841		41.99%		8.83%

		12h		7.3027649241		39.14%		8.28%





稳定重做

		



游离麻保沙星药量mg

包封率

载药量

纳米粒子热稳定性评价



		0		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%

		10min		2.0		1.5		12.0		0.54		11.0		0.2271597384		6.3604726758		47.00%		9.78%

		30min		2.0		1.5		12.0		0.622		11.0		0.2616543654		7.3263222303		38.95%		8.25%

		1h		2.0		1.5		12.0		0.483		11.0		0.203181766		5.6890894489		52.59%		10.82%

		1.5h		2.0		1.5		12.0

		2h		2.0		1.5		12.0		0.535		11.0		0.2250564075		6.3015794103		47.49%		9.88%

		3h		2.0		1.5		12.0		0.601		11.0		0.2528203755		7.0789705151		41.01%		8.65%

		4h		2.0		1.5		12.0		0.632		11.0		0.2658610272		7.4441087613		37.97%		8.06%

		8h		2.0		1.5		12.0		0.59		11.0		0.2481930475		6.949405331		42.09%		8.85%

		12h		2.0		1.5		12.0		0.684		11.0		0.2877356687		8.0565987227		32.86%		7.05%

		组别		游离麻保沙星药量		包封率		载药量

		0		5.359287162		55.34%		11.32%

		10min		6.3604726758		47.00%		9.78%

		30min		7.3263222303		38.95%		8.25%

		1h		5.6890894489		52.59%		10.82%

		2h		6.3015794103		47.49%		9.88%

		3h		7.0789705151		41.01%		8.65%

		4h		7.4441087613		37.97%		8.06%

		8h		6.949405331		42.09%		8.85%

		12h		8.0565987227		32.86%		7.05%





		



游离麻保沙星药量

包封率

载药量

纳米粒子紫外下稳定性评价



		第四组		2		1.2		8mg

		温度		CS		TPP		麻保		吸光度		稀释倍数		游离		包封率		载药量						温度		包封率		载药量

		10		40		9.6		8		0.707		7.67		5.8131332847		27.34%		4.22%						10		27.34%		4.22%

		20		40		9.6		8		0.577		7.67		4.7404472279		40.74%		6.17%						20		40.74%		6.17%

		30		40		9.6		8		0.387		7.67		3.1726752987		60.34%		8.87%						30		60.34%		8.87%

		40		40		9.6		8		0.463		7.67		3.7997840704		52.50%		7.81%						40		52.50%		7.81%

		50		40		9.6		8		0.954		7.67		7.8512367926		1.86%		0.30%						50		1.86%		0.30%

		PH																						PH		包封率		载药量

		2		40		9.6		8		0.331		7.67		2.7105951512		66.12%		9.64%						2		66.12%		9.64%

		3		40		9.6		8		0.594		7.67		4.8807215584		38.99%		5.92%						3		38.99%		5.92%

		4		40		9.6		8		0.464		7.67		3.8080355016		52.40%		7.79%						4		52.40%		7.79%

		5		40		9.6		8		0.146		7.67		1.1840803781		85.20%		12.08%						5		79.20%		12.08%

		6		40		9.6		8		0.43		7.67		3.5274868406		55.91%		8.27%						6		55.91%		8.27%





		



包封率

载药量

温度（℃）

温度对纳米粒包封率及载药量的影响



		



包封率

载药量

pH值

pH值对纳米粒包封率及载药量的影响



		

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4		0.451		5		0.0862365674		2.4146238862		39.63%		3.85%				38.1620712073		3.7116785647

		2		1.5		1.5		8		0.771		7.67		0.2261489923		6.3321717848		20.85%		3.82%				50.2887299706		8.7414766448

		3		1.5		1.8		12		0.497		17.67		0.3358442005		9.4036376152		21.64%		5.52%				20.0033143396		5.129011371

		4		2		1.2		8		0.664		7.67		0.1947638533		5.4533878925		31.83%		4.88%				37.5195992199		5.7062328278

		5		2		1.5		12		0.158		17.67		0.1067673716		2.9894864048		75.09%		14.77%				50.7455989394		10.4829182921

		6		2		1.8		4		0.192		5		0.036712685		1.0279551799		74.30%		5.18%				36.4595204406		2.6108540854

		7		2.5		1.2		12		0.495		11		0.2082297602		5.8304332862		51.41%		9.38%				45.1311076268		8.3298805879

		8		2.5		1.5		4		0.309		5		0.0590844774		1.6543653677		58.64%		3.65%				46.3535890474		2.9037169062

		9		2.5		1.8		8		0.537		7.67		0.1575123332		4.4103453287		44.87%		5.28%				32.4547783854		3.8754066754

		麻保沙星壳聚糖纳米粒正交试验表（表3）																麻保沙星壳聚糖纳米粒正交试验表（表3）

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%				组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%

		1		1.5		1.2		4		39.63%		3.85%		43.48%				1		1.5		1.2		4		38.1620712073		3.7116785647		41.873749772

		2		1.5		1.5		8		20.85%		3.82%		24.67%				2		1.5		1.5		8		50.2887299706		8.7414766448		59.0302066154

		3		1.5		1.8		12		21.64%		5.52%		27.16%				3		1.5		1.8		12		20.0033143396		5.129011371		25.1323257106

		4		2		1.2		8		31.83%		4.88%		36.72%				4		2		1.2		8		37.5195992199		5.7062328278		43.2258320476

		5		2		1.5		12		75.09%		14.77%		89.86%				5		2		1.5		12		50.7455989394		10.4829182921		61.2285172315

		6		2		1.8		4		74.30%		5.18%		79.48%				6		2		1.8		4		36.4595204406		2.6108540854		39.070374526

		7		2.5		1.2		12		51.41%		9.38%		60.79%				7		2.5		1.2		12		45.1311076268		8.3298805879		53.4609882148

		8		2.5		1.5		4		58.64%		3.65%		62.29%				8		2.5		1.5		4		46.3535890474		2.9037169062		49.2573059535

		9		2.5		1.8		8		44.87%		5.28%		50.15%				9		2.5		1.8		8		32.4547783854		3.8754066754		36.3301850609

		K1		0.32		0.47		0.62										K1		42.0120940326		46.1868566781		43.4004767505

		K2		0.69		0.59		0.37										K2		47.8415746017		56.5053432668		46.195407908

		K3		0.58		0.52		0.59										K3		46.3494930764		33.5109617658		46.6072770523

		极差R		0.37		0.12		0.25										极差R		5.8294805691		22.994381501		3.2068003018





		

		热

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率				组别		包封率

		0		2.0		1.5		12.0		0.48		9		0.1652070825		4.6257983097		61.45%				0		61.45%

		0.167		2.0		1.5		12.0		0.6		7.67		0.1759914337		4.9277601438		58.94%				0.167		58.94%

		0.3		2.0		1.5		12.0		0.387		11		0.1627978125		4.558338751		62.01%				0.3		62.01%

		1		2.0		1.5		12.0		0.4		11		0.1682664729		4.7114612413		60.74%				1		60.74%

		2		2.0		1.5		12.0		0.56		11		0.2355730621		6.5960457379		45.03%				2		45.03%

		4		2.0		1.5		12.0		0.69		11		0.2902596658		8.1272706413		32.27%				4		32.27%

		8		2.0		1.5		12.0		0.267		11		0.1123178707		3.1449003786		73.79%				8		73.79%

		12		2.0		1.5		12.0		0.5		11		0.2103330911		5.8893265517		50.92%				12		50.92%

		紫外

		0		2.0		1.5		12.0		0.693		9		0.2385177253		6.6784963096		44.35%

		0.167		2.0		1.5		12.0		0.747		9		0.2571035221		7.1988986195		40.01%

		0.3		2.0		1.5		12.0		0.6		11		0.2523997094		7.067191862		41.11%

		1		2.0		1.5		12.0		0.613		11		0.2578683697		7.2203143524		39.83%

		2		2.0		1.5		12.0		0.627		11		0.2637576963		7.3852154958		38.46%

		4		2.0		1.5		12.0		0.68		11		0.2860530039		8.0094841103		33.25%

		8		2.0		1.5		12.0		0.627		11		0.2637576963		7.3852154958		38.46%

		12		2.0		1.5		12.0		0.65		11		0.2734330185		7.6561245172		36.20%





		



包封率



#1 L ETRBAR
Table 1 “The results of Ly 3*) orthogonal test

%% CSIKFE /Jmg/ml PP VI /fmg/ml ENR Tt /g 0% /%
No. S concertration TP concentration  ENR dosage  Encapsulation rate

1 1.5 1.2 4 5.1
2 T8 L5 8 62.4
3 L5 1.8 12 46.7
4 2.0 1.2 8 5.9
5 2.0 15 12 67.6
6 2.0 1.8 4 5.9
7 2.5 1.2 12 4.0
8 2.5 1.5 4 54.6
9 2.5 1.8 8 58.9

WER 7.07 15.53 5.13








_1619264044.xls
Chart1

		0

		0.167

		0.3

		1

		2

		4

		8

		12



包封率

0.4434586409

0.4000917817

0.4110673448

0.3983071373

0.3845653753

0.3325429908

0.3845653753

0.3619896236



Sheet1

		

																标准曲线y = 27.189x

																浓度单位mg/ml

																体积20+8ml

		实验数据记录

				吸光度		稀释倍数		浓度		总投入量		吸光度		稀释倍数		浓度		游离		吸光度		稀释倍数		浓度		纳米粒量

		1		0.511		5		0.094		2.632		0.486		7.7		0.1376365442		3.8538232373		0.418		1		0.0153738644		0.4304682041

		2		0.301		6.7		0.074		2.072		0.781		7.7		0.2211813601		6.193078083		0.362		21		0.279598367		7.8287542756

		3		0.554		7.7		0.157		4.396		0.246		21		0.1900033102		5.3200926845		0.499		2		0.0367060208		1.0277685829

		4		0.326		7.7		0.0923		2.584		0.346		7.7		0.097988157		2.7436683953		0.887		1		0.0326234874		0.9134576483

		5		0.153		21		0.118		3.304		0.584		11		0.2362720218		6.6156166097		0.605		2		0.0445032918		1.2460921696

		6										0.413		7.6		0.1154437456		3.2324248777

		7										0.624		11		0.252455037		7.068741035

		8										0.377		4.6		0.0637831476		1.7859281327

		9										0.664		7.6		0.1856044724		5.1969252271

		麻保沙星纳米制剂正交表

		列1		列2		列3		列4		列5		列6		列7		列8		列9		列10

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.138		3.854		3.65%		0.37%

		2		1.5		1.5		8.0		0.781		7.7		0.221		6.193		22.59%		4.12%

		3		1.5		1.8		12.0		0.246		21		0.190		5.320		55.67%		13.08%

		4		2.0		1.2		8.0		0.346		7.7		0.098		2.744		65.70%		9.58%

		5		2.0		1.5		12.0		0.584		11		0.236		6.616		44.87%		9.38%

		6		2.0		1.8		4.0		0.413		7.6		0.115		3.232		19.19%		1.39%

		7		2.5		1.2		12.0		0.624		11		0.252		7.069		41.09%		7.64%

		8		2.5		1.5		4.0		0.377		4.6		0.064		1.786		55.35%		3.45%

		9		2.5		1.8		8.0		0.664		7.6		0.186		5.197		35.04%		4.17%

		标曲2数据				y = 51.615x

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.073		2.030		49.2%		4.74%

		2		1.5		1.5		8.0		0.781		7.7		0.117		3.262		59.2%		10.14%

		3		1.5		1.8		12.0		0.246		21		0.100		2.802		76.6%		17.16%

		4		2.0		1.2		8.0		0.346		7.7		0.052		1.445		81.9%		11.67%

		5		2.0		1.5		12.0		0.584		11		0.124		3.485		71.0%		14.07%

		6		2.0		1.8		4.0		0.413		7.6		0.061		1.703		57.4%		4.05%

		7		2.5		1.2		12.0		0.624		11		0.133		3.724		69.0%		12.19%

		8		2.5		1.5		4.0		0.377		4.6		0.034		0.941		76.5%		4.70%

		9		2.5		1.8		8.0		0.664		7.6		0.098		2.738		65.8%		7.55%

		第二次重复试验结果

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.0446381866		1.250		68.8%		6.49%

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%

		6		2.0		1.8		4.0		0.296		6		0.0344086022		0.963		75.9%		5.29%

		7		2.5		1.2		12.0		0.430		14.3		0.1191320353		3.336		72.2%		12.69%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%

		9		2.5		1.8		8.0		0.223		6		0.0259226969		0.726		90.9%		10.15%





zhengjiao比较

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.0446381866		1.250		68.8%		6.49%

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%				70.96%		14.07%

		6		2.0		1.8		4.0		0.296		6		0.0344086022		0.963		75.9%		5.29%				57.43%		4.05%

		7		2.5				12.0		0.430		14.3		0.1191320353		3.336		72.2%		0.00%				68.97%		12.19%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%				76.48%		4.70%

		9		2.5		1.8		8.0		0.223		6		0.0259226969		0.726		90.9%		10.15%				65.78%		7.55%

														0

		6		2.0		1.8		4.0		0.552		4.3		0.0459866318		1.288		67.8%		4.75%

		7		2.5		1.2		12.0		0.433		14.3		0.119963189		3.359		72.0%		12.66%

		9		2.5		1.8		8.0		0.731		7.6		0.1076353773		3.014		62.3%		7.19%

		综合

		1"		1.5		1.2		4.0		0.385		6		0.0447544319		1.253		68.7%		6.49%

		2		1.5		1.5		8.0		0.619		6		0.0719558268		2.015		74.8%		12.47%

		3		1.5		1.8		12.0		0.815		11		0.1736898189		4.863		59.5%		13.85%

		4		2.0		1.2		8.0		0.778		6		0.0904388259		2.532		68.3%		9.93%

		5		2.0		1.5		12.0		0.386		14.3		0.1069417805		2.994		75.0%		14.76%

		6		2.0		1.8		4.0		0.552		4.3		0.0459866318		1.288		67.8%		4.75%

		7		2.5		1.2		12.0		0.430		14.3		0.1191320353		3.336		72.2%		12.69%

		8		2.5		1.5		4.0		0.334		6		0.0388259227		1.087		72.8%		4.49%

		9		2.5		1.8		8.0		0.664		7.6		0.098		2.738		65.8%		7.55%





单因素

		

		温度 表		以第五组浓度比为参照

		温度		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量						温度		包封率		载药量

		25		2.0		1.5		12.0		0.329		14.3		0.1799189262		5.0377299323		58.02%		11.81%						25		58.0%		11.8%

		35		2.0		1.5		12.0		0.270		14.3		0.14765383		4.1343072393		65.55%		13.14%						35		65.5%		13.1%

		45		2.0		1.5		12.0		0.336		14.3		0.1837469884		5.1449156756		57.13%		11.65%						45		57.1%		11.6%

		转速r/min																								转速r/min		包封率		载药量

		250		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						250		39.5%		8.4%

		500		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%						500		55.3%		11.3%

		750		2.0		1.5		12.0		0.455		14.3		0.2488240468		6.9670733106		41.94%		8.82%						750		41.9%		8.8%

		1000		2.0		1.5		12.0		0.510		14.3		0.2789016788		7.8092470075		34.92%		7.46%						1000		34.9%		7.5%

																										1200		20%		4.20%

		搅拌时间/min																								搅拌时间/min		包封率		载药量

		10		2.0		1.5		12.0		0.625		14.3		0.3417912731		9.5701556465		20.25%		4.46%		絮状沉淀				10		0.2024870295		0.0446417656		絮状沉淀

		20		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						20		0.3951661631		0.0835711547

		30		2.0		1.5		12.0		0.43		14.3		0.2351523959		6.5842670848		45.13%		9.43%						30		0.4513110763		0.0943248939

		40		2.0		1.5		12.0		0.306		14.3		0.1673410073		4.6855482045		60.95%		12.33%						40		0.6095376496		0.1233165202

		50		2.0		1.5		12.0		0.474		14.3		0.2592145015		7.2580060423		39.52%		8.36%						50		0.3951661631		0.0835711547

		cs:tpp单因素 CS、麻保沙星不变

																												组别		包封率		载药量

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		0		游离麻保沙星药量mg		0.00%		0.00%								1		31.74%		2.58%

		1		2		1		4		0.425		6		0.0975180695		2.7305059467		31.74%		2.58%								2		69.63%		5.08%

		2		2		1.5		4		0.245		4.63		0.043380244		1.2146468316		69.63%		5.08%								3		68.77%		4.68%

		3		2		2		4		0.252		4.63		0.0446196795		1.2493510268		68.77%		4.68%								4		0.39%		0.03%

		4		2		2.5		4		0.625		6		0.1434089258		4.0154499216		-0.39%		-0.03%		絮状						5		0.00%		0.72%

		5		2		3		4		0.694		6		0.1592412712		4.4587555929		-11.47%		-0.72%		絮状

		CS：TPP不变 增加主药给药量																										组别		包封率		载药量

		1		2		1.5		2		0.375		4.3		0.0616658381		1.7266434663		13.67%		0.52%								1		13.7%		0.5%

		2		2		1.5		4		0.368		6		0.0844391755		2.3642969138		40.89%		3.05%								2		40.9%		3.0%

		3		2		1.5		8		0.659		7.67		0.193297258		5.4123232246		32.35%		4.74%								3		32.3%		4.7%

		4		2		1.5		12		0.689		11		0.2898389996		8.1154919882		32.37%		6.95%								4		32.4%		7.0%

		5		2		1.5		15		0.651		14.3		0.35600979		9.9682741214		33.54%		8.82%								5		33.5%		8.8%

				组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率		载药量

				1		2		1		4		31.74%		2.58%

				2		2		1.5		4		69.63%		5.08%

				3		2		2		4		68.77%		4.68%

				4		2		2.5		4		0.39%		0.03%

				5		2		3		4		0.00%		0.72%
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温度PH单因素重做

		

		第一次重复

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4.0		0.486		7.7		0.1431106352		4.007		-0.2%		-0.02%

		2		1.5		1.5		8.0		0.781		7.7		0.2299782018		6.439		19.5%		3.58%

		3		1.5		1.8		12.0		0.246		21		0.1975601361		5.532		53.9%		12.72%

		4		2.0		1.2		8.0		0.346		7.7		0.1018853493		2.853		64.3%		9.40%

		5		2.0		1.5		12.0		0.584		11		0.2456690504		6.879		42.7%		8.97%

		6		2.0		1.8		4.0		0.413		7.6		0.120035183		3.361		16.0%		1.16%

		7		2.5		1.2		12.0		0.624		11		0.2624956977		7.350		38.8%		7.24%

		8		2.5		1.5		4.0		0.377		4.6		0.0663199358		1.857		53.6%		3.34%

		9		2.5		1.8		8.0		0.664		7.6		0.1929863475		5.404		32.5%		3.88%

		第二次重复

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星		包封率		载药量

		1		1.5		1.2		4.0		0.384		6		0.088110444		2.467		38.3%		3.73%

		1"		1.5		1.2		4.0		0.385		6		0.0883398983		2.474		38.2%		3.71%

		2		1.5		1.5		8.0		0.619		6		0.1420322001		3.977		50.3%		8.74%

		3		1.5		1.8		12.0		0.815		11		0.3428429385		9.600		20.0%		5.13%

		4		2.0		1.2		8.0		0.778		6		0.1785154308		4.998		37.5%		5.71%

		5		2.0		1.5		12.0		0.386		14.3		0.2110902903		5.911		50.7%		10.48%

		6		2.0		1.8		4.0		0.296		6		0.0679184672		1.902		52.5%		3.71%

		7		2.5		1.2		12.0		0.430		14.3		0.2351523959		6.584		45.1%		8.33%

		8		2.5		1.5		4.0		0.334		6		0.0766377299		2.146		46.4%		2.90%

		9		2.5		1.8		8.0		0.223		6		0.0511683047		1.433		82.1%		9.25%

		1"		1.5		1.2		4.0		0.385		6		0.0883398983		2.474		38.16		3.71

		2		1.5		1.5		8.0		0.619		6		0.1420322001		3.977		50.29		8.74

		3		1.5		1.8		12.0		0.815		11		0.3428429385		9.600		20.00		5.13

		4		2.0		1.2		8.0		0.778		6		0.1785154308		4.998		37.52		5.71

		5		2.0		1.5		12.0		0.386		14.3		0.2110902903		5.911		50.75		10.48

		6		2.0		1.8		4.0		0.552		4.3		0.0907721137		2.542		36.46		2.61

		7		2.5		1.2		12.0		0.430		14.3		0.2351523959		6.584		45.13		8.33

		8		2.5		1.5		4.0		0.334		6		0.0766377299		2.146		46.35		2.90

		9		2.5		1.8		8.0		0.664		7.6		0.1929863475		5.404		32.45		3.88

																		35711.8%

		麻保沙星壳聚糖纳米粒正交试验表（表3）

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%

		1		1.5		1.2		4		38.16		3.71		41.87

		2		1.5		1.5		8		50.29		8.74		59.03

		3		1.5		1.8		12		20.00		5.13		25.13

		4		2		1.2		8		37.52		5.71		43.23

		5		2		1.5		12		50.75		10.48		61.23

		6		2		1.8		4		36.46		2.61		39.07

		7		2.5		1.2		12		45.13		8.33		53.46

		8		2.5		1.5		4		46.35		2.90		49.26

		9		2.5		1.8		8		32.45		3.88		36.33

		K1		42.01		46.19		43.40

		K2		47.84		56.51		46.20

		K3		46.35		33.51		46.61

		极差R		5.83		22.99		3.21





正交PH重做

		

		热稳定原药				6mg-50ml												游离

		组别		游离药物吸光度		稀释倍数		浓度		药量mg								组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		0						0.132		6.6								0		2.0		1.5		12.0		0.216		11.0		0.0908638954		2.5441890703		78.80%		15.39%

		10min		0.395		7.67		0.1158610272		5.7930513595								10min		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		30min		0.427		7.67		0.125247237		6.2623618494								30min		2.0		1.5		12.0		0.469		11.0		0.1972924395		5.5241883055		53.97%		11.07%

		1h		0.389		7.67		0.1141011129		5.7050556427								1h		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		1.5h		0.450		7.67		0.1319935753		6.599678764								1.5h		2.0		1.5		12.0		0.47		11.0		0.1977131057		5.5359669586		53.87%		11.06%

		2h		0.438		7.67		0.1284737466		6.4236873303								2h		2.0		1.5		12.0		0.638		11.0		0.2683850243		7.5147806799		37.38%		7.94%

		3h		0.416		7.67		0.1220207274		6.1010363685								3h		2.0		1.5		12.0		0.584		11.0		0.2456690504		6.8787334124		42.68%		8.97%

		4h		0.372		7.67		0.1091146889		5.4557344449								4h		2.0		1.5		12.0		0.585		11.0		0.2460897166		6.8905120655		42.58%		8.95%

		8h		0.242		7.67		0.0709832116		3.5491605798								8h		2.0		1.5		12.0		0.591		11.0		0.2486137137		6.9611839841		41.99%		8.83%

		12h		0.301		7.67		0.0882890359		4.4144517955								12h		2.0		1.5		12.0		0.62		11.0		0.260813033		7.3027649241		39.14%		8.28%

		紫外

		0				7.67												0		2.0		1.5		12.0

		10min		0.435		7.67		0.1275937894		6.3796894719								10min		2.0		1.5		12.0		0.54		11.0		0.2271597384		6.3604726758		47.00%		9.78%

		30min		0.375		7.67		0.1099946461		5.4997323033								30min		2.0		1.5		12.0		0.622		11.0		0.2616543654		7.3263222303		38.95%		8.25%

		1h		0.46		7.67		0.1349267658		6.7463382921								1h		2.0		1.5		12.0		0.483		11.0		0.203181766		5.6890894489		52.59%		10.82%

		1.5h		0.337		7.67		0.0988485219		4.9424260966								1.5h		2.0		1.5		12.0

		2h		0.453		7.67		0.1328735324		6.6436766224								2h		2.0		1.5		12.0		0.535		11.0		0.2250564075		6.3015794103		47.49%		9.88%

		3h		0.3		7.67		0.0879957169		4.3997858427								3h		2.0		1.5		12.0		0.601		11.0		0.2528203755		7.0789705151		41.01%		8.65%

		4h		0.386		7.67		0.1132211557		5.6610577842								4h		2.0		1.5		12.0		0.632		11.0		0.2658610272		7.4441087613		37.97%		8.06%

		8h		0.399		7.67		0.1170343034		5.8517151708								8h		2.0		1.5		12.0		0.59		11.0		0.2481930475		6.949405331		42.09%		8.85%

		12h		0.439		7.67		0.1287670657		6.4383532831								12h		2.0		1.5		12.0		0.684		11.0		0.2877356687		8.0565987227		32.86%		7.05%





稳定重做

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		0		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%

		10min		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		30min		2.0		1.5		12.0		0.469		11.0		0.1972924395		5.5241883055		53.97%		11.07%

		1h		2.0		1.5		12.0		0.596		11.0		0.2507170446		7.0200772496		41.50%		8.74%

		1.5h		2.0		1.5		12.0		0.47		11.0		0.1977131057		5.5359669586		53.87%		11.06%

		2h		2.0		1.5		12.0		0.638		11.0		0.2683850243		7.5147806799		37.38%		7.94%

		3h		2.0		1.5		12.0		0.584		11.0		0.2456690504		6.8787334124		42.68%		8.97%

		4h		2.0		1.5		12.0		0.585		11.0		0.2460897166		6.8905120655		42.58%		8.95%

		8h		2.0		1.5		12.0		0.591		11.0		0.2486137137		6.9611839841		41.99%		8.83%

		12h		2.0		1.5		12.0		0.62		11.0		0.260813033		7.3027649241		39.14%		8.28%

		组别		游离麻保沙星药量mg		包封率		载药量

		0		5.359287162		55.34%		11.32%

		10min		7.0200772496		41.50%		8.74%

		30min		5.5241883055		53.97%		11.07%

		1h		7.0200772496		41.50%		8.74%

		2h		7.5147806799		37.38%		7.94%

		3h		6.8787334124		42.68%		8.97%

		4h		6.8905120655		42.58%		8.95%

		8h		6.9611839841		41.99%		8.83%

		12h		7.3027649241		39.14%		8.28%





稳定重做

		



游离麻保沙星药量mg

包封率

载药量

纳米粒子热稳定性评价



		0		2.0		1.5		12.0		0.350		14.3		0.1914031129		5.359287162		55.34%		11.32%

		10min		2.0		1.5		12.0		0.54		11.0		0.2271597384		6.3604726758		47.00%		9.78%

		30min		2.0		1.5		12.0		0.622		11.0		0.2616543654		7.3263222303		38.95%		8.25%

		1h		2.0		1.5		12.0		0.483		11.0		0.203181766		5.6890894489		52.59%		10.82%

		1.5h		2.0		1.5		12.0

		2h		2.0		1.5		12.0		0.535		11.0		0.2250564075		6.3015794103		47.49%		9.88%

		3h		2.0		1.5		12.0		0.601		11.0		0.2528203755		7.0789705151		41.01%		8.65%

		4h		2.0		1.5		12.0		0.632		11.0		0.2658610272		7.4441087613		37.97%		8.06%

		8h		2.0		1.5		12.0		0.59		11.0		0.2481930475		6.949405331		42.09%		8.85%

		12h		2.0		1.5		12.0		0.684		11.0		0.2877356687		8.0565987227		32.86%		7.05%

		组别		游离麻保沙星药量		包封率		载药量

		0		5.359287162		55.34%		11.32%

		10min		6.3604726758		47.00%		9.78%

		30min		7.3263222303		38.95%		8.25%

		1h		5.6890894489		52.59%		10.82%

		2h		6.3015794103		47.49%		9.88%

		3h		7.0789705151		41.01%		8.65%

		4h		7.4441087613		37.97%		8.06%

		8h		6.949405331		42.09%		8.85%

		12h		8.0565987227		32.86%		7.05%





		



游离麻保沙星药量

包封率

载药量

纳米粒子紫外下稳定性评价



		第四组		2		1.2		8mg

		温度		CS		TPP		麻保		吸光度		稀释倍数		游离		包封率		载药量						温度		包封率		载药量

		10		40		9.6		8		0.707		7.67		5.8131332847		27.34%		4.22%						10		27.34%		4.22%

		20		40		9.6		8		0.577		7.67		4.7404472279		40.74%		6.17%						20		40.74%		6.17%

		30		40		9.6		8		0.387		7.67		3.1726752987		60.34%		8.87%						30		60.34%		8.87%

		40		40		9.6		8		0.463		7.67		3.7997840704		52.50%		7.81%						40		52.50%		7.81%

		50		40		9.6		8		0.954		7.67		7.8512367926		1.86%		0.30%						50		1.86%		0.30%

		PH																						PH		包封率		载药量

		2		40		9.6		8		0.331		7.67		2.7105951512		66.12%		9.64%						2		66.12%		9.64%

		3		40		9.6		8		0.594		7.67		4.8807215584		38.99%		5.92%						3		38.99%		5.92%

		4		40		9.6		8		0.464		7.67		3.8080355016		52.40%		7.79%						4		52.40%		7.79%

		5		40		9.6		8		0.146		7.67		1.1840803781		85.20%		12.08%						5		79.20%		12.08%

		6		40		9.6		8		0.43		7.67		3.5274868406		55.91%		8.27%						6		55.91%		8.27%





		



包封率

载药量

温度（℃）

温度对纳米粒包封率及载药量的影响



		



包封率

载药量

pH值

pH值对纳米粒包封率及载药量的影响



		

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率		载药量

		1		1.5		1.2		4		0.451		5		0.0862365674		2.4146238862		39.63%		3.85%				38.1620712073		3.7116785647

		2		1.5		1.5		8		0.771		7.67		0.2261489923		6.3321717848		20.85%		3.82%				50.2887299706		8.7414766448

		3		1.5		1.8		12		0.497		17.67		0.3358442005		9.4036376152		21.64%		5.52%				20.0033143396		5.129011371

		4		2		1.2		8		0.664		7.67		0.1947638533		5.4533878925		31.83%		4.88%				37.5195992199		5.7062328278

		5		2		1.5		12		0.158		17.67		0.1067673716		2.9894864048		75.09%		14.77%				50.7455989394		10.4829182921

		6		2		1.8		4		0.192		5		0.036712685		1.0279551799		74.30%		5.18%				36.4595204406		2.6108540854

		7		2.5		1.2		12		0.495		11		0.2082297602		5.8304332862		51.41%		9.38%				45.1311076268		8.3298805879

		8		2.5		1.5		4		0.309		5		0.0590844774		1.6543653677		58.64%		3.65%				46.3535890474		2.9037169062

		9		2.5		1.8		8		0.537		7.67		0.1575123332		4.4103453287		44.87%		5.28%				32.4547783854		3.8754066754

		麻保沙星壳聚糖纳米粒正交试验表（表3）																麻保沙星壳聚糖纳米粒正交试验表（表3）

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%				组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		包封率s1(%)		载药量s2(%)		s1+s2/%

		1		1.5		1.2		4		39.63%		3.85%		43.48%				1		1.5		1.2		4		38.1620712073		3.7116785647		41.873749772

		2		1.5		1.5		8		20.85%		3.82%		24.67%				2		1.5		1.5		8		50.2887299706		8.7414766448		59.0302066154

		3		1.5		1.8		12		21.64%		5.52%		27.16%				3		1.5		1.8		12		20.0033143396		5.129011371		25.1323257106

		4		2		1.2		8		31.83%		4.88%		36.72%				4		2		1.2		8		37.5195992199		5.7062328278		43.2258320476

		5		2		1.5		12		75.09%		14.77%		89.86%				5		2		1.5		12		50.7455989394		10.4829182921		61.2285172315

		6		2		1.8		4		74.30%		5.18%		79.48%				6		2		1.8		4		36.4595204406		2.6108540854		39.070374526

		7		2.5		1.2		12		51.41%		9.38%		60.79%				7		2.5		1.2		12		45.1311076268		8.3298805879		53.4609882148

		8		2.5		1.5		4		58.64%		3.65%		62.29%				8		2.5		1.5		4		46.3535890474		2.9037169062		49.2573059535

		9		2.5		1.8		8		44.87%		5.28%		50.15%				9		2.5		1.8		8		32.4547783854		3.8754066754		36.3301850609

		K1		0.32		0.47		0.62										K1		42.0120940326		46.1868566781		43.4004767505

		K2		0.69		0.59		0.37										K2		47.8415746017		56.5053432668		46.195407908

		K3		0.58		0.52		0.59										K3		46.3494930764		33.5109617658		46.6072770523

		极差R		0.37		0.12		0.25										极差R		5.8294805691		22.994381501		3.2068003018





		

		热

		组别		CS浓度mg/ml		TPP浓度mg/ml		麻保沙星投药量mg		游离药物吸光度		稀释倍数		浓度		游离麻保沙星药量mg		包封率				组别		包封率

		0		2.0		1.5		12.0		0.48		9		0.1652070825		4.6257983097		61.45%				0		61.45%

		0.167		2.0		1.5		12.0		0.6		7.67		0.1759914337		4.9277601438		58.94%				0.167		58.94%

		0.3		2.0		1.5		12.0		0.387		11		0.1627978125		4.558338751		62.01%				0.3		62.01%

		1		2.0		1.5		12.0		0.4		11		0.1682664729		4.7114612413		60.74%				1		60.74%

		2		2.0		1.5		12.0		0.56		11		0.2355730621		6.5960457379		45.03%				2		45.03%

		4		2.0		1.5		12.0		0.69		11		0.2902596658		8.1272706413		32.27%				4		32.27%

		8		2.0		1.5		12.0		0.267		11		0.1123178707		3.1449003786		73.79%				8		73.79%

		12		2.0		1.5		12.0		0.5		11		0.2103330911		5.8893265517		50.92%				12		50.92%

		紫外																				组别		包封率

		0		2.0		1.5		12.0		0.693		9		0.2385177253		6.6784963096		44.35%				0		44.35%

		0.167		2.0		1.5		12.0		0.747		9		0.2571035221		7.1988986195		40.01%				0.167		40.01%

		0.3		2.0		1.5		12.0		0.6		11		0.2523997094		7.067191862		41.11%				0.3		41.11%

		1		2.0		1.5		12.0		0.613		11		0.2578683697		7.2203143524		39.83%				1		39.83%

		2		2.0		1.5		12.0		0.627		11		0.2637576963		7.3852154958		38.46%				2		38.46%

		4		2.0		1.5		12.0		0.68		11		0.2860530039		8.0094841103		33.25%				4		33.25%

		8		2.0		1.5		12.0		0.627		11		0.2637576963		7.3852154958		38.46%				8		38.46%

		12		2.0		1.5		12.0		0.65		11		0.2734330185		7.6561245172		36.20%				12		36.20%





		



包封率



		



包封率



#1 L ETRBAR
Table 1 “The results of Ly 3*) orthogonal test

%% CSIKFE /Jmg/ml PP VI /fmg/ml ENR Tt /g 0% /%
No. S concertration TP concentration  ENR dosage  Encapsulation rate

1 1.5 1.2 4 5.1
2 T8 L5 8 62.4
3 L5 1.8 12 46.7
4 2.0 1.2 8 5.9
5 2.0 15 12 67.6
6 2.0 1.8 4 5.9
7 2.5 1.2 12 4.0
8 2.5 1.5 4 54.6
9 2.5 1.8 8 58.9

WER 7.07 15.53 5.13








